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1. INTRODUCTION 

This report, which covers the conservation status and geographical 

distribution of marine turtles, their nesting beaches and foraging areas in 

the Mediterranean, was prepared under Contract No. 32.88 from the Environment 

Conservation and Management Division within the Secretariat General of the 

Council of Europe. The first draft document incorporated information 

available up to 5 December 1988. This draft was revised in March 1990, to 

incorporate review commenls and previously unavailable information from 

fieldwork undertaken during the 1988 season. 

The report is essentially a review document; emphasis has been placed on 
gathering and summarising the available information relating to marine turtles 

in the Mediterranean, with the intention of providing a base-line by which 

future conditions may better be assessed. 

Most attention is given to the two species (Caretta caretta and Chelonia 

mydas) known to nest regularly and in significant numbers in the 

Mediterranean. Cost-effective research and realistic conservation measures 

can be designed for these species, whereas this is not so for the rare, 

occasional or accidental species that also occur in the Mediterranean but do 

not nest. This group comprises Dermochelys coriacea (which may nest 
irregularly), Eretmochelys imbricata and Lepidochelys kempi. All five are 

recognised as globally threatened species, the Loggerhead is ranked 

"Vulnerable", the remainder "Endangered" (IUCN, 1988). 

The work covers the Mediterranean Sea only; the Black Sea is excluded. 
General aspects of the ecology, population biology and conservation of sea 

turtles are not discussed: much information on these topics, and citations of 

further literature, can be found in Bjorndal (1982), Mrosovsky (1983), 

Groombridge (1982), and Groombridge and Luxmoore (1989). Laurent (1989b) 

provides an additional compilation of data on Mediterranean marine turtles. 

Individual country accounts comprise the main body of the report. Each 
account includes information arranged under the following headings (sections 

are omitted if no appropriate data are available): General remarks, Nesting 

sites and numbers, Population trends, Turtles at sea, Threats, Conservation 

measures, Miscellaneous. Where possible, the section on nesting sites and 

numbers is duplicated to allow separate treatment of Loggerhead Caretta 
caretta and Green Turtle Chelonia mydas populations. A few longer sections 

are divided under unnumbered sub-headings which are not necessarily consistent 

between country accounts. 

Although some effort has been made to present available numerical data 

concerning tracks and nests, and the estimates of female numbers that can be 

derived from them, the limitations of these data should be borne in mind. In 

particular, data from one site are unlikely to be strictly comparable with 

data from another, collected by different field workers. Not even imprecise 

data are available for some sectors of the Mediterranean coast; many of the 

conclusions arrived at herein will need modification in the light of future 

study. 
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2. SUMMARY AND RECOMMENDATIONS 

2.1. SUMMARY 

2.1.1. Two marine turtle species nest regularly in the Mediterranean: the 

Loggerhead Caretta caretta and Green Turtle Chelonia mydas, the former is the 
most widespread and most common. Three further species are present but do not 

nest: the Leatherback Dermochelys coriacea has been recorded with some 
regularity, and has been suspected to nest on occasion; the Hawksbill 

Eretmochelys imbricata and Kemp's Ridley Lepidochelys kempi are extremely rare 

in the Mediterranean and appear to be accidental immigrants to the basin. The 

coasts of Libya, Egypt and Syria have not been surveyed for turtle nesting, so 

available information on nesting sites is incomplete; it is possible that 

Significant nest sites remain to be discovered, particularly in North Africa. 

2.1.2. Loggerhead Caretta caretta nesting beaches exist in Greece (most 

notably on Zakynthos, also in the Peloponnesus and elsewhere), Turkey 

(southern coast), Cyprus and Libya. Nesting occurs in Tunisia, where numbers 

appear very low, and probably in Egypt. An occasional isolated clutch is laid 

on Lampedusa (Italy), Sicily, Israel and perhaps Sardinia; nesting appears 

formerly to have been less sparse at all these sites (most certainly in 

Israel). Nesting Formerly occurred on Corsica and Malta, where none is known 

at present. Based on data from known nesting sites, there may be on average 

some 2000 female Caretta nesting annually in the Mediterranean; the majority 

shared between Greece and Turkey. 

2.1.3. The Caretta population nesting around Laganas Bay on Zakynthos 

(Greece) is by far the largest single nesting colony known in the 

Mediterranean, and has held perhaps 300-700 nesting females in recent seasons, 

but this area is now severely disturbed by tourist development. Beaches 

around the west of the Bay are now unsuitable for nesting because of noise, 

lights, vehicles, and general intense human activity; nesting is concentrated 

on the most isolated beach, where density is high. Recent planning and 

land-use decisions, which in principle could protect the population, have not 

been effectively implemented. Although recent nesting data show no clear 

evidence for a sustained decline in numbers, the population is acutely 

threatened by modifications to the nesting beaches and adjacent waters, and 

future decline seems inevitable without urgent remedial measures. 

2.1.4. Loggerhead nesting is widespread along the southern coast of Turkey. 

Virtually all sites in Turkey are threatened by present or planned tourist 

developments; the latter are currently being reassessed with regard to turtle 

conservation needs. Dalyan-Iztuzu, one of about ten sites of similar 

importance, probably had around 100 females nesting in 1987. Plans to greatly 
increase tourism at Dalyan were modified in 1988. The Turkish Government 
designated Dalyan-Iztuzu and Fethiye as Specially Protected Areas in 1988, and 

similarly designated important Caretta beaches at Patara and the Goksu Delta 

in 1990 (plus Ekinchik, a minor nest site). 

2.1.5. The Caretta population nesting on Cyprus is relatively small and 

diffuse; low numbers nest at several sites. Most beaches in southern Cyprus 

are now heavily developed; important beaches remain in the Lara area and 

around Polis. Recent legislation further strengthens turtle conservation at 

Lara, and the area is within the recently declared Akamas National Park. A 

hatchery operation exists at Lara, where a large number of clutches are 

transplanted in an effort to reduce natural mortality due to predation and 

PAD 



inundation. Many sites along the north coast are little disturbed, but the 

tourist industry is rapidly expanding and development is already planned for 
some notable sites; three recently designated protected areas include turtle 
nesting beaches. 

2.1.6. The Green Turtle Chelonia mydas nests, so far as is known, only in 

extreme south-east Turkey (mainly at Kazanli and Akyatan on the Cukurova 

Delta), and in Cyprus (an occasional nest is recorded in Israel). Nesting 

might occur in Egypt. An intense commercial fishery for the species existed 

in the eastern Mediterranean, notably off the northern coast of present-day 

Israel (between World War I and II) and in south-east Turkey (after World War 

II). Many thousands of Green Turtles were harvested by both these fisheries; 

the extirpation of the Israel population and the near extirpation of Lhe 

Turkish population, are attributed largely to over-exploitation, exacerbated 

more recently by development. Nesting numbers in Turkey are not known in 

detail; recent preliminary data suggest in the region of 300-350 females 

nested in 1988, considerably fewer than the 1000 or more suggested by 

1979-1982 data. This C. mydas population, by far the largest known in the 

Mediterranean, must be regarded as acutely threatened. Nesting numbers in 

Cyprus are incompletely known, but recent data suggest around 25 females may 

nest annually in the Lara area, and similar numbers on northern beaches. 

2.1.7. Without exception, every country nesting population for which 

information is available is either significantly threatened, most evidently by 

international tourism and coastal development, or is known to have declined 

during the present century. Almost all known large nesting populations, 

particularly at Laganas Bay in southern Zakynthos, Greece, and along the 

southern coast of Turkey, are threatened to a greater or lesser extent by 

tourist development. A very few local populations, for example, the Chelonia 

nesting at Lara in west Cyprus and near Dipkarpaz in the north-east, or the 

Caretta nesting around Kiparissia Bay in the Peloponnesus, appear to be 

relatively undisturbed on their nesting beach. 

2.1.8. No nesting population of marine turtles in the Mediterranean is large 

by world standards. Overall, the conservation status of marine turtle 

populations nesting in the Mediterranean region ranges from poor, in the case 

survival prospects are not favourable without the rapid implementation of 

rigorous protection and management measures. 

2.1.9. There may be some 50 000 incidental catch events annually; a 

significant number of turtles, appear to be caught more than once. The 

mortality so caused is uncertain, but may be in excess of 10 000. This is 

equivalent to many times the entire estimated annual nesting contingent in the 

Mediterranean. Few data are yet available for the eastern Mediterranean, but 

by far the greater part of the known incidental catch occurs in the swordfish 

long-line fishery around the Balearic Islands, and the catch may be comparable 

in south Italian waters. Depending on the frequency with which Atlantic 

turtles enter the Mediterranean, a significant proportion of the incidental 

catch pressure may be borne by turtles not of Mediterranean origin. 

2.1.10. Pollution is also affecting Mediterranean turtle populations, but 

this phenomenon is as yet poorly investigated. Certain beaches, especially in 

Cyprus and in south-east Turkey, are heavily contaminated by seaborne plastic 

waste and tar. A significant number of Loggerheads around Malta and in nearby 

waters have been observed with tar applied to the head and mouth cavity, and 

in the gut. Large numbers of Caretta washed up dead on beaches in south Italy 



are reportedly affected by pollution. The occurrence and effect on turtles of 

other pollutants, including heavy metals and pesticide residues, is little 

known. Turtles in south-east Turkey are exposed to heavy metal pollution and 

pesticide runoff from intensive cultivation in the plains south of Adana. 

2.1.11. Until much reduced in 1989-1990, exploitation of marine turtles for 

food occurred on a large scale in Tunisia, where an estimated 5000 Caretta 
were harvested annually after incidental catch by trawlers. Exploitation is 
also significant in Egypt, Morocco, and around Malta, Sicily and Sardinia. 

All turtles are taken at sea, not from nesting beaches. Present exploitation 

in the central Mediterranean constitules a substantial threat to turtle 

populations in the region. Reduction and control of turtle fisheries are 

essential; on present information, turtle utilisation is of particular 

socio-economic importance only in Tunisia, where turtle meat is available more 

cheaply than fish, and Egypt. 

2.1.12. Marine turtles from Atlantic nesting populations are certainly able 

to penetrate the Straits of Gibraltar (and presumably the Suez Canal) and 

enter the Mediterranean; a significant proportion of the Loggerheads found at 

sea around the Balearic Islands and in central Mediterranean waters are 

suspected to be immigrants from the Atlantic. One young Loggerhead released 

as a yearling in Texas was recaptured in Italian waters four years later. 

Whether a significant number of turtles move in the other direction, out of 
the Mediterranean, is entirely unknown; the current regime in the Straits and 

the overall shape of the basin may make this difficult. 

2.1.13. Information on the distribution of turtles outside the nesting season 

is incomplete; most observations are made by fishermen, mostly while fishing 

for finfish or crustaceans, and records to some extent reflect the 

distribution of observers. The Gulf of Gabés, in southern Tunisia, is 

evidently a major turtle feeding and wintering area. Most recaptures of 

Caretta tagged in Greece have occurred here, mostly during the winter months. 

The Gulf of Mersin and the Gulf of Iskenderun off south-east Turkey are major 

feeding and wintering grounds for Chelonia; immatures, sub-adults and adults 

are consistently found throughout the year. There is some evidence for a 

regular Caretta over-wintering or hibernation area in the central-north 

Adriatic. 

2.2. RECOMMENDATIONS 

2.2.1. The major nest beaches together with adjacent waters used by breeding 

turtles must receive adequate protection as a matter of great urgency. 

If these sites are not adequately protected, the rapid expansion of 

international tourism and other coastal development are likely to depress 

nesting and hatchling production below tolerable limits. 

The elements essential to achieve protection of most of the major nesting 
beaches are outlined in the Recommendations made to the Governments of Greece 
and Turkey by the Standing Committee of the Convention on the Conservation of 
European Wildlife and Natural Habitats. The general Recommendation concerning 
protection of turtles and turtle habitat includes recommendations for beach 
protection, control of development, research work, coordination and 
education. These Recommendations should be implemented as widely and rapidly 
as possible, and progress in this regard should be monitored and reported. 
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Nesting beaches most requiring protection are: 

1. Caretta nesting beaches around Laganas Bay, Zakynthos. 

2. Major Caretta nesting beaches in southern Turkey including Dalyan and 

Patara, among others (the relative importance of the 10 major sites 

identified by Baran and Kasparek, 1989a, is not known in detail). 

3. Major Chelonia nesting beaches in south-east Turkey, notably Kazanli and 

Akyatan beaches on the coast of the Cukurova Delta south of Adana. 

4. Chelonia nesting beaches on Cyprus, including the Lara area, and beaches 
on the Karpas Peninsula, particularly those north-west of Dipkarpaz. 

Because of Lhe evidence for massive population decline and the vestigial 

humbers now nesting, top priority should be given to Chelonia nest beaches in 

south-east Turkey and Cyprus. 

2.2.2. Actions are also required to protect turtles outside the nesting 

phase of their life cycle, notably on foraging grounds, when they are affected 

by incidental catch, intentional fishing, and pollution. 

With the apparent exception of Egypt, Malta, and south ltaly, there is 

relatively litlle harvesting of marine turtles in the Mediterranean. Most 

turtle catch is incidental to other fishing activities, although in Tunisia 

turtles caught incidentally by trawlers are harvested. The extent to which 

pressures affecting turtles in the Mediterranean are borne only by turtles 

from Mediterranean nesting beaches, or by immigrants from outside the 
Mediterranean, is unknown. Priority actions include the following: 

1. Further investigate technical and educational means of reducing 

incidental catch of turtles, and reducing the mortality so caused. 

2. Establish more accurately what proportion of turtles caught accidentally 

are killed as a result. 

3. Investigate to what extent the pressure of incidental catch is borne by 

turtles from nesting populations outside the Mediterranean. 

4. More generally, investigate the extent and pattern of turtle movement 

between the Mediterranean and the Atlantic. 

5. Wherever possible, eliminate intentional harvest of turtles. Means must 
be found to reduce reliance on turtle meat among coastal communities, 

notably in Tunisia, where it is currently an important food source. 

6. Further investigate the location of preferred foraging grounds, and 

over-wintering areas, both to improve scientific understanding and to 

allow the possibility of reducing threats to turtles outside the nesting 

season. 

7. Investigate the extent to which pollution, including hydrocarbon residues 

and the reported agrochemical and heavy metal pollution in waters off 

south Italy and south-east Turkey, is affecting turtle populations, and 

examine the feasibility of reducing such pollution. 



2.2.3. Information on turtle populations is sparse or lacking for Libya, 

Egypt and Syria. These areas should be surveyed to allow more complete 

assessment of the overall condition of marine turtle populations in the 
Mediterranean. 

2.2.4. Every effort should be made to preserve natural conditions at nest 

beaches. Caution should be exercised over invasive and manipulative 

operations, such as are involved in hatchery operations or in certain kinds of 

research into nesting biology. Hatchery operations are only to be encouraged 

where natural losses can demonstrably be minimised, and not as a remedy for 

loss or disturbance of nesting beaches where this can be avoided. 

2.2.5. Current research and conservation efforts directed at Mediterranean 

marine turtles are poorly coordinated, leading to inefficiency in the use of 

time and financial resources. One overall centre or organisation should 

oversee such work, rather than several apparently competing organisations as 

at present. The conservation status of Mediterranean marine turtles is an 

international problem and will require international solutions and finances. 

More effective coordination of existing and future research and conservation 

efforts is required, together with more efficient collection and dissemination 
of related information. 
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3. NESTING SITES AND SPECIES 

3.1. General remarks 

Two marine turtle species are known to nest regularly in the Mediterranean: 

the Loggerhead Caretta caretta, and Green Turtle Chelonia mydas. 

Roth species are circumglobal in distribution; the Green Turtle is quite 

strictly tropical and sub-tropical, but the Loggerhead occurs most frequently 

at higher latitudes, in sub-tropical and temperate regions. This apparent 

difference in temperature preference is to some extent reflected in the 

distribution of the two species within the Mediterranean. Along the Turkish 

coast, for example (Geldiay et al., 1982), the eastward limit of Caretta 

nesting corresponds closely to the 24-26°C summer isotherm, whereas Chelonia 

is enlirely restricted to more easterly regions with a summer mean of 28°C or 

more; all known Chelonia nesting in the Mediterranean is in the extreme east. 

Conversely, Caretta is the only nesting species in the central Mediterranean, 

and nesting becomes sparse or non-existent toward the west, where mean 

temperatures may be too low. Loggerheads leave the north-west Mediterranean, 

Corsican waters, for example, as temperatures fall in autumn and winter. 1t 

is not clear, however, to what extent the present nesting distribution is a 

result of human modifications to turtle habitats. Further details of nesting 

are provided in the country accounts below. 

3.2. ALBANIA 

Little recent information is available. Argano and Cocco (1988) report that a 

Caretta tagged off south Italy was recaptured off Albania, as was a female 

tagged while nesting in Greece (Margaritoulis, 1988a). Turtles are likely to 

occur regularly in Albanian waters. Frommhold (1962) recorded seeing a 

specimen of Caretta and of Dermochelys, both caught in Albanian waters, in the 

Zoological Institute of the University of Tirana. Nesting of any significance 

seems most unlikely. No records of past nesting have been located. 

3.3. ALGERIA 

3.3.1. Nesting sites and numbers 

Although not all beaches have yet been surveyed during the probable nesting 

season, there appears to be no significant marine turtle nesting in Algeria; 

there is some evidence that very occasional isolated nesting ewergences are 

made. There is no evidence for the existence of past nesting colonies. 

Although suitable sandy beaches are present, relatively low water temperatures 

linked with the current regime of the western Meditereanean probably inhibits 

turtle nesting, as may also be the case in Spain and Morocco. 

After preliminary fieldwork in 1978, Argano reported that the Algerian coast 

is of no particular interest as regards turtle nesting, despite presence of 

extensive beaches (Argano, 1979). According to the Direction des Parcs et de 

la Protection de la Faune (in litt., 10 September 1986), neither Chelonia 

Laurent (1989a) surveyed a sample of beaches, interviewed Fishermen and 

others, and examined relevant literature dating back to the middle of the 

nineteenth century. He observed no evidence of nesting activity during June 

17 - 



and July. Among many persons interviewed, only three recalled having seen 

presumed turtle tracks in the past (two had seen single tracks, one had seen a 

group of four at Andalouses in western Algeria); no documentary evidence of 

these reports was available. Laurent found no first-hand reports of nesting 

in the historic or recent literature, and no documented reports; for example, 

a report by Doumergue (1899) appears to refer entirely to sub-adult Caretta 

(maximum length 70 cm) found at sea, and a work by Fournet (1853) explicitly 

refers to the absence of turtle nesting in Algeria. 

3.3.2. Turtles at sea 

Historical sources cited by Laurent (1989a) indicate that Caretta was abundant 

in the mid-nineteenth and early twentieth centuries. Substantial numbers of 

Caretta are caught accidentally by fishermen at present (Laurent, 1989a), 

which implies that large numbers still occur off the coast of Algeria. 

According to Chalabi (in litt., 19 September 1988) Dermochelys is sometimes 

caught accidentally by fishermen. 

A group of several hundred Caretta, estimated to weigh between 20 and 60 kg 

each, was seen by crew of the car ferry "Tassili" some 100 km from the Oran 

coast of Algeria, while on passage from Alicante (Spain) (Lanteri, 1982). 

This observation was made at around 16.00 hours on 17 February 1980; the 

turtles were facing east, about 10 m apart and the encounter lasted for more 

than 15 minutes (Lanteri, 1982) (see sections on Egypt and Gibraltar, below, 

for other examples of mass movements). 

3.3.3. Threats 

Loggerheads in the Oran region of western Algeria are not infrequently 

captured accidentally in nets or on long-lines; not being used for food, the 

turtles are typically released by fishermen (Lanteri, 1982). On the other 

hand, Laurent (1989a) estimated, after interviewing many fishermen at a sample 

of ports, that some 500 Caretta are caught (and re-caught) annually in 

Algeria, mostly on swordfish long-lines. All catches appear to be accidental, 

perhaps 10%-30% are not released; although there is virtually no commerce in 

turtle products, the fishermen responsible may keep carapaces for decoration 

and sometimes use turtles for food (Laurent, 1989a). Literature sources cited 

by Laurent (1989a) confirm that turtles were much in demand during the 

nineteenth century and, locally at least, until the 1940s. Turtles were at 

that time fished for intentionally rather than caught incidental to other 

fishing activities, as at present, and were sought for medicinal and food 

purposes, and for the extraction of oil (Laurent, 1989a). 

3.3.4. Conservation measures 

There is no protective legislation in force. 

3.4. CYPRUS 

3.4.1. Nesting sites and numbers: Loggerhead Caretta caretta 

The Loggerhead nests on beaches around the Akamas Peninsula in western Cyprus, 

notably in the Lara area on the southern shores of the peninsula, and around 

Polis, east of the Akamas. The species also nests sporadically and in very 

small numbers on several of the least-disturbed beaches around southern Cyprus 

(Demetropoulos and Hadjichristophorou, 1986, 1987, pers. comm. 9 July 1988). 
Beaches in the Lara region include, in south to north order, Toxeftra 



(c. 1 km), Ayiie Phanentes (1.5 km), and Lara south, central and north beaches 
(3 km in total). On the north side of Akamas, there are a number of stretches 
of sand beach both west and east of Polis, perhaps 10 km in total length. 
Surveys in the Polis area suggest that significant Caretta nesting occurs, but 
quantitative data are not yet available (Demetropoulos and Hadjichristophorou, 
pers. comm. 9 July 1988). 

The Loggerhead nests widely around the northern shores of Cyprus, at some 36 

separate beaches, but no single site supports dense nesting. During a survey 

between 18 June and 14 July 1988, a total of 122 fresh Caretta nests was 

recorded (Groombridge and Whitmore, 1989). The highest mean nesting rate 

among sites investigated was 0.86 new nests/night, on a half—kilometre beach 

on the Karpas Peninsula. The only beaches in north Cyprus not investigated 

are around Morphou Bay in the west; Ramsay (1970) and Demetropoulos (pers. 

conm., 1988) confirm that some turtle nesting occurred here in the past, and 

local residents indicate that turtles still nest. The species and numbers 

involved are not yet known (although Ramsay stated that Green Turtles nested, 

and that eggs were sometimes collected). 

The Caretta population nesting in southern Cyprus has been estimated to 

comprise around 300 turtles (Hadjichristophorou, pers. comm. 1986), although 

full data have not yet been published. This estimate is intended to include 

mature males, and is based on the possibility that females typically nest in 

alternate years (Demetropoulos and Hadjichristophorou, pers. comm. 9 July 

1988). Given these conditions, an estimated 75 Caretta may nest in southern 

Cyprus each season. An alternative estimate is that 50 females nest at Lara, 

with another 100 using beaches in the Polis area and inside British base areas 

(Hadjichristophorou, pers. comm. 2 October 1989). Preliminary data from 

northern coasts of Cyprus (Groombridge and Whitmore, 1989) suggest that a 

similar number may nest there. A minimum of 150 females probably nest in 
Cyprus each season. 

3.4.2. Nesting sites and numbers: Green Turtle Chelonia mydas 

A small number of C. mydas nest in the west, chiefly around the Akamas 

Peninsula, notably in the Lara area. Beaches in the Lara region include, in 

south to north order, Toxeftra (c. 1 km), Ayiie Phanentes (1.5 km), and Lara 

south, central and north beaches (3 km in total). The Chelonia population is 

estimated to comprise around 100 turtles (Demetropoulos and 

Hadjichristophorou, 1987). This estimate is intended to include mature males, 

and is based on the possibility that females typically nest in alternate years 

(Demetropoulos and Hadjichristophorou, pers. comm. 9 July 1988). On this 

basis, some 25 female Chelonia may use the Akamas beaches each season. During 

a ten day period in early July 1988, in what was considered locally to be a 

good year for Green Turtle nesting, the mean nesting rate was about one nest 

per night in the entire Lara area (Demetropoulos, pers. comm. 10 July); this 

is equivalent to about 0.2 nests/km/night. Sixteen C. mydas were tagged while 

nesting during 1989, the largest number tagged in any season, bringing the 

total tagged in Cyprus to 46 females (Hadjichristophorou, pers. comm., 

2 October 1989). No regular C. mydas nesting is known to occur elsewhere in 

southern Cyprus (Demetropoulos, pers. comm. 10 July). 

A total of 96 fresh Chelonia nests were recorded on 28 beaches along north 
coasts of Cyprus during a preliminary survey between 18 June and 14 July 

(Groombridge and Whitmore, 1989). Most nests were on beaches toward the tip 

of the Karpas Peninsula, either within or just outside the boundary of the 

proposed Zafer Burnu National Terrestrial and Marine Park (it is recommended 

that the boundary be extended to include all sites in the area). The most 
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important site consists of a bay about 3.75 km north-west of the village of 

Dipkarpaz, with a beach some 1.6 km in length, partially divided by small rock 

headlands. Nesting rate at this site was just over one nest/km/night. If 

each female laid three clutches, a minimum of 32 females could have produced 

the observed total of 96 nests, however, other Females will have nested before 

and after the survey period, and an estimate of 50 females is probably close 

to the seasonal total in 1988. The only beaches in north Cyprus not 

investigated are around Morphou Bay in the west; Ramsay (1970) and 

Demetropoulos (pers. comm., 1988) confirm that some turtle nesting occurred 

here in the past, and local residents indicate that turtles still nest. The 

species and numbers involved are not yet known, although Ramsay (1970) stated 
that Green Turtles nested, and that eggs were sometimes collected. 

3.4.3. Population trends 

Little firm evidence is available, although Demetropoulos and 

Hadjichristophorou (1987) state that both Caretta and Chelonia were more 
abundant in the past; this is based on reports from fishermen, and on the name 

of one locality (Khelones) in northern Cyprus, which suggests that it was 

notable for good numbers of turtles. Other beaches near Larnaka and other 

tourist sites almost certainly once held more nesting turtles than the 

negligible number now present. Gruvel (1931) noted that Cyprus supplied 

turtles, apparently mainly Caretta, to the turtle soup trade based in London; 

this is likely to have had an impact on nesting populations. There are no 

reliable historical data on past numbers, and thus on the magnitude of the 

apparent decline. 

3.4.4. Threats 

Tourism and agriculture are the main sources of income on Cyprus, and most 

beaches in the southern part of the island are already adversely affected by 

tourist development and are now totally unsuitable for turtle nesting 

(Hadjichristophorou, pers. comm., 2 September 1987); the remaining relatively 

undisturbed beaches, all in the Akamas area and around Polis, are threatened 

by development plans. 

Beaches in north Cyprus are mostly relatively undisturbed at present, and 

some, primarily along the Karpas Peninsula, are virtually pristine (apart From 
presence of seaborne debris). Tourist development, however, is spreading 

westward and eastward from the main centre of Kyrenia midway along the north 

coast, and several parts of Famagusta Bay are used as beach resorts. Plans 

exist for tourist development at some important turtle nesting beaches, and 

disturbance appears to be increasing in parallel with increasing tourism. 

Most beaches appear to be affected by pollution, in the form of tar balls and 

plastic Litter, probably seaborne. Although nesting turtles must sometimes 

crawl through accumulations of such debris, the effect on nesting success is 

unknown (the visual amenity value of such beaches is of course diminished). 

Beaches in the Lara area are manually cleaned at intervals, and they tend to 

remain clear of litter for quite long periods (Demetropoulos, pers. comm.). 

A significant number of turtles are caught off northern coasts, apparently by 

accident, as a result of fishing activities. Most or all are caught in set 

nets near to shore, often near nesting beaches, and many are drowned. 

Estimates of the number so caught range from 10 to 50 animals per year; if a 

high proportion are mature animals, incidental catch will be having a severe 

adverse effect on the turtle population, which is not large. Demetropoulos 

and Hadjichristophorou (1987) reported that turtles are occasionally killed on 



the beach for their shell, and some turtles are drowned or killed when caught 
in fishermen's nets; although turtle populations have reportedly suffered as a 
result, no data are available on the numbers lost. 

3.4.5. Conservation measures 

Protected areas 

The Lara beaches on the south coast of the Akamas Peninsula, which hold most 
known turtle nesting in southern Cyprus, are currently leased by the 
Department of Fisheries and are managed as a nature reserve with the intention 
of minimising human disturbance during the nesting and hatching periods. 
Important amendments to the Fisheries Laws were issued in 1989 
(Hadjichristophorou, pers. comm. 2 October 1989). These prohibit: (1) any 
vessel from entering waters off the Lara beaches below 20 metres in depth, 
(2) fishing without permit by any method other than with rod and line, 
(3) entering the beach area in the period between one hour before sunset and 
sunrise, (4) driving any vehicle on the beach, (5) using tents, beach 
umbrellas, sunbeds, etc., unless in accordance with the Foreshore Protection 
Law. No other turtle nesting site in the Mediterranean ig subject to such 
comprehensive conservation regulations. The Akamas Peninsula region, a 
hitherto remote and little disturbed area (which includes an important 
assemblage of other fauna and flora), now appears secure after its designation 
as a National Park; planning measures, including zonation, were under 
discussion in late 1989. 

The proposed Zafer Burnu National Terrestrial and Marine Park, near the tip of 
the Karpas Peninsula in north-east Cyprus, includes significant turtle nesting 
beaches, but the boundary should be extended to include the important Chelonia 
nest beaches north-west of Dipkarpaz. Three important turtle beaches, at Dik 
Burun, Kirpasha and east of Kyrenia, were among six protected areas in north 
Cyprus declared by late 1989 (Koyuncuoglu, F., in litt., 13 December 1989). 

Hatchery 

The Department of Fisheries has operated a hatchery scheme in southern Cyprus 
since 1978, the first in the Mediterranean; clutches are collected and 
re-buried in beach hatcheries. A hatching rate of 75% is recorded at present, 
which compares favourably with 80-90% observed in untransplanted and 
non—predated nests (Demetropoulos and Hadjichristophorou, 1987). A number of 
hatchlings have been head-started, mainly in floating tanks in Paphos harbour; 
about 100 turtles are held at present. Reportedly some released yearlings and 
two-year old turtles have been seen in the Paphos region (Demetropoulos and 
Hadjichristophorou, 1987). About 100 C. mydas hatchlings were notched on the 
carapace margin before release in 1979. Two females nesting in 1989 
reportedly had marks that may have represented notch scars, and it has been 
speculated (Hadjichristophorou, pers. comm., 2 October 1989) that they might 

have been members of the 1979 release (this would imply an extremely rapid 
growth rate). 

The current aim of the transplantation scheme, which has resulted in release 

of 3500-4000 hatchlings annually in recent years, is to reduce loss of 

clutches due to predation and to inundation. One survey indicated that more 

than 70% of nests were dug up by foxes; crows and ghost crabs are also 
reported to take hatchlings (Demetropoulos and Hadjichristophorou, 1987). A 
significant proportion of nests is laid within range of high tides. 

Nevertheless, the policy favoured by most turtle conservationists (Pritchard 
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Legislation 

Marine turtles and eggs are protected by law in Cyprus, by regulations made 
under section 135 of the Fisheries Law. The Lara beaches were recently 
protected under 1989 amendments to this law. 

Table 1. Summary of selected data from Caretta and Chelonia nesting 

sites in Cyprus. Sources: Demetropoulos and Hadjichristophorou (pers. 

comm.); Groombridge and Whitmore (1989). 

Nesting area Beach Nests Total Females 

length /km/night nests/ nesting/ 

(km) season season 

Cyprus: south coast 

Lara region 5.5 kml 

Caretta >75 ? 
Chelonia 23 25 

Cyprus: north coast 30 kin2 

Caretta 1225 50-75 ? 
Chelonia 14 96° 50 ? 

Notes to Table 1: ! the beach length figure refers to the Lara area only 

(there is virtually no nesting elsewhere in the south, with the exception of 

the Polis area, not yet surveyed); 2 this is close to the total beach length 

suitable for turtle nesting in the north (with the exception of Morphou Bay, 
not yet surveyed; 3 for the Lara area (5.5 km); 4 for the bay north-west 

of Dipkarpaz (1.6 km): 5 incomplete estimates based on data collected 

18 June-14 July 1988 only (Groombridge and Whitmore, 1989). 

3.5. EGYPT 

3.5.1. General remarks 

Little recent information is available. Both Chelonia mydas and Caretta 

caretta occur in Egyptian Mediterranean waters (Flower, 1933), and appear in 

coastal markets. Caretta is the most common species (Flower, 1933). Marine 
turtles have been observed in Lake Manzala (Flower, 1933) and Lake Bardawil 

(N. Varty, pers. comm. 1989), west and east of Port Said, respectively. 
Loveridge and Williams (1957) cited records of Chelonia from the Port Said 

area, and Caretta from Alexandria, Brullos, Damietta and Port Said (these 

localities appear to be taken from Flower, 1933). 

3.5.2. Nesting sites and numbers 

Flower (1933) recorded that marine turtles nested on the Sinai coast; El Arish 
was the only locality specified. Although Flower had no evidence as to the 

species involved, one of his informants described a nesting turtle he had seen 

as "very large", suggesting that it might have been Chelonia rather than 

Caretta. According to a map published by Sella (1982) scattered sea turtle 

nesting occurs on the Sinai coast between Port Said and the Gaza area (no 

evidence was discussed, and this map might have been based on Flower's 

information). More recently, marine turtles have been confirmed to nest on 
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the sandbar separating Lake Bardawil from the sea, seemingly in significant 
numbers (observations of Wahid Salama, Egyptian Environmental Affairs Agency); 
the species involved is uncertain, but Chelonia have been observed in the Lake. 

3.5.3. Turtles at sea 

In the early twentieth century Caretta was the most common turtle in Egyptian 
Mediterranean waters (Flower, 1933). 

On September 17th, 1947, numerous turtles were encountered by a westbound 
steamer some 350 miles west of Port Said (Egypt); the turtles were seen over a 
distance of around 60 miles and all were swimming east towards Port Said, 
separated from one another by about 200 yards (Deraniyagala, 1951). The 
turtles were about 2'6" long and greyish green in colour, and were presumed to 
be either Chelonia mydas or Lepidochelys; because the latter has been recorded 
exceedingly rarely in the Mediterranean, and because of their colour, the 
turtles seen were most likely to have been Chelonia. (See sections on Algeria 
and Gibraltar for other examples of mass movement by sea turtles). 

3.5.3. Threats 

Coptic communities on the Mediterranean reportedly (Goodman, S., pers. comm., 
10 June 1986) utilise many turtles (species uncertain, presumably Caretta or 
Chelonia). The turtles are kept alive in the market until required, when the 
throat is cut (turtle blood is drunk in the belief that it enhances 
fertility). Flower (1933) recorded that Chelonia could often be bought alive 
in Port Said, but were always blinded owing to injuries received from 

fishermen; the same appears to have been true of Caretta. According to 

Flower, the Loggerhead was much appreciated as food in hotels and on passenger 

steamers, apparently both in Egypt and elsewhere in the Mediterranean. 

Significant numbers are still taken at present; one market trader alone 

estimated he handles 20-40 large turtles annually (N. Varty, pers. comm., 
1989). 

3.6. FRANCE: CORSICA 

3.6.1. General remarks 

Four species of marine turtle have been recorded in French Mediterranean 

waters (Fretey, 1987). Only Caretta and Dermochelys appear to occur in 

Significant numbers; there are only one or two records of Chelonia and one 

record of Eretmochelys (reportedly caught near Marseilles; source cited by 

Fretey, 1987). 

Caretta is the only nesting species and nesting has been reported only from 

Corsica (Delaugerre, 1988; Fretey, 1987). Fretey (1987) also cited 

speculation by other authors that nesting by Dermochelys may be possible on 

the numerous sandy beaches around the Golfe du Lion, where most records of the 

Species in French Mediterranean waters have been made. 

3.6.2. Nesting sites and numbers: Loggerhead Caretta caretta 

The Loggerhead has been reported to nest during the present century, although 

sites and numbers are unknown in detail. A 1970 letter From G. Testa (Musée 

Océanographique de Monaco) to M. Dumont indicated that Caretta eggs had been 
collected on the fine sand beaches in eastern Corsica in 1923, 1928 and 1932. 
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This information was published by Dumont (1973, 1974) and Bruno (1973), and is 
discussed by Delaugerre (1988). Localities included Moriani beach in the 

Cervione region, and Aleria, between 1'Etang de Diane and 1'Etang de Sale. 

Thibault et al. (1984) cite the evidence of a resident of Ghisonaccia that 
nesting was not exceptional on the beach at Domaine de Pinia during the 1960s, 

but Delaugerre (1988) rejected this evidence after further interviews. 
Delaugerre also reported information from a resident of Solenzara, apparently 

confirmed by others interviewed, that eggs were sometimes collected from the 

dunes near Aléria and l'anse de Favone during 1935-1940. 

Although documentary evidence is lacking, Delaugerre (1988) concluded that 

only a small number of Caretta nested on beaches in eastern Corsica, perhaps 

irregularly, at the turn of the century. These beaches are probably marginal 

habitat for Caretta nesting, and development and disturbance appear to have 

brought to an end whatever sparse nesting may have occurred in the past. No 

nesting has been observed in recent decades. 

3.6.3. Population trends 

According to Delaugerre (1988), available evidence suggests that turtle 

numbers have declined steeply over the past 20-30 years. However, there is nc 

evidence that large numbers nested in the past, and in the absence of 

historical data the magnitude of the suggested decline in nesting numbers 

cannot be assessed. Caretta appears to have been common at sea in the 

Bonifacio area during the early 1960s, when they were traditionally eaten by 

fishermen on Saint Erasmus day (June 2nd) (Delaugerre, 1988). Fretey (pers. 

comm., January 1988) reported information from fishermen that turtles are seer 

less frequently than 20 years ago. 

3.6.4. Turtles at sea 

Loggerheads have been observed in Corsican waters during most months, with the 

exception of October, November, December and January. Records are at a peak 

during June, July and August, with a sudden fall in frequency around the end 

of August. Delaugerre (1988) suggests that Caretta leave the area in autumn 

in favour of warmer waters to the south and east. Records are almost all of 

individual animals, very occasionally of two to five, and exceptionally of 

several turtles. They are grouped in three main areas: the southern part of 

the east coast between Aleria and Bonifacio, the Cap Corse region, and the 

north-east including the Scandola peninsula. These groupings may to some 

extent reflect the distribution of observers rather than turtles. However, 

fishermen on the east coast report that Caretta are seen most frequently in 
two quite well-defined areas (south-east of Cerbicale, and between Aléria and 

Favone, in particular); these may be preferred foraging grounds for the 

Loggerhead (Delaugerre, 1988). 

3.6.5. Threats 

A significant, but uncertain, number of adult and sub-adult turtles (mostly 

60-100 cm length) are caught around Corsica, mainly between mid July and eari, 

August when turtles come closer to shore; they are caught in nets and most are 

dead when found (Fretey, pers. comm., January 1988). Of 48 records discussed 

by Delaugerre (1988), 28 refer to Caretta caught by nets, trawls or 

long-lines; one fisherman caught four Caretta during five weeks in his spiny 

lobster net. These nets, generally set on the sea bed between 40 m and 120 -, 

are an important cause of mortality among Loggerheads in Corsican waters 



(Delaugerre, 1988). Unlike fish nets, lobster nets may remain in place for 

several days, and virtually all trapped turtles are drowned (in contrast, most 

turtles caught by other means are recovered alive). Because of the good 

financial rewards, a significant part of the fleet in Corsica is now devoted 

to the specialised spiny lobster fishery (Delaugerre, 1988). 

3.6.6. Miscellaneous 

Delaugerre (1988) records a number of size estimates, mostly within the 

70-80 cm total length class; this corresponds approximately to a carapace 

length of 52-59 cm. The average of three direct measurements of carapace 

length is 56.4 em (whether straight or curved length is not specified). The 

30-35 kg weight class was best represented (most weights estimated). Most 

Caretta in Corsican waters thus appear to be below the size range of turtles 

breeding in the central and eastern Mediterranean (range 55-74.6 cm straight 

carapace length at Dalyan, Geldiay et _al., 1982; mean 80.4 cm curved carapace 

length at Zakynthos, Margaritoulis, 1982; mean 83.1 cm curved carapace length 

at Kiparissia Bay, Margaritoulis, 1988b). One female 76 cm in total length 
was found to contain a number of eggs. 

Gut contents of two turtles included a crab in one specimen, and cephalopod 

remains, a Pteroides, plastic bags and sweet wrappers in a second (Delaugerre, 

1988). 

3.7. GREECE 

3.7.1. General remarks 

The Loggerhead Caretta caretta is the only species known to nest in Greece 
No Chelonia nesting is known, although a few immature specimens have occurred 

in Greek waters (Margaritoulis et _al., 1986). A total of 11 Dermochelys was 

recorded between 1982 and 1984, suggesting that significant numbers may occur 

in Greek waters (Margaritoulis, 1986). 

3.7.2. Nesting sites and numbers: Caretta caretta 

Nesting by Caretta has been reported from six areas, although information is 

not yet complete. Known nesting areas comprise: the southern part of 

Zakynthos and southern parts of Cephalonia (both in the Ionian island group 

off the west coast of Greece); the Peloponnesus, notably Kiparissia Bay in the 

west, also at Lakonikos Bay in the south-east, and on other small beaches; the 

islands of Crete and Rhodes (Margaritoulis, pers. comm. September 1987; 

Marinos, 1981). 

On present information, Zakynthos is by far the most important turtle nesting 

area in Greece, and by far the largest single concentration of Caretta nesting 

in the Mediterranean; numbers are moderate in the Peloponnesus, Low on 

Cephalonia, and apparently low and somewhat irregular at other sites. 

3.7.2.1. Zakynthos 

Zakynthos is one of very few turtle nest sites in the Mediterranean which 

lacks foxes Vulpes vulpes (Margaritoulis, 1987a); the large size of the 

nesting population may well be correlated with the absence of nest predation 

by foxes, very heavy at many other known sites (elsewhere in Greece, also 

Turkey and Cyprus). An estimated 57% of clutches laid in 1984 at Kiparissia 
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Bay (west Peloponnesus) were disturbed by foxes and dogs, but in 1987 whilst 

nearly half of the sample nests monitored were disturbed, very few were 
totally destroyed (Margaritoulis, 1987a, 1987b). 

Seven nesting beaches occur, distributed around the Gulf of Lagana in the 

south-east of the island (see Margaritoulis, 1982, 1987a, for further 

details). These comprise, in west to east order: a small beach on the 

north-east coast of Marathonissi island, East Laganas (2 km), Kalamaki 
(250 m), Vrodonero (150 m), Sekania (350 m), Daphni (250 m) and Gerakas 

(500 m). The total beach length used by nesting turtles is around 3.7 km 

(Margaritoulis, 1987a). 

It is thought that Lagana beach used to be the major site, but currently most 

nesting occurs on Sekania now that tourist development has increased 

disturbance generally and rendered the western sector (1.5 km) of Lagana beach 

largely unsuitable for nesting (Margaritoulis, 1982). This suggested shift to 

Table 2. Summary of selected data from Caretta nesting sites in 

Greece. Key to sources: a = Sutherland (1984), b = Margaritoulis (1987a), 
c = Margaritoulis (1987b), d = Sea Turtle Protection Society (report 2 October 

1989), e = Margaritoulis (1988b), f = Margaritoulis (pers. comn.), 

g = Sutherland (undated). 

Nesting area Beach Emergences Nests Total Source 

length /km/season /km/season nests/ 

(km) season 

Zakynthos 

total mean 1983-89 3.55 1337 417 1480 a-d 

Sekania beach only 0.35 (62681) (20221) 708 b-d 

Kiparissia Bay (west Peloponnesus) 

19872 42 30 12.3 517 e 
main beach only Zed 217 e 

Lakonikos Gulf (south Peloponnesus) 

1988 20 6.4 128 d,f 

Cephalonia 

Potamakia only 3 40 20 60 g 

(mean 1985-87; very sparse nesting occurs in the south-west) 

Crete 

numbers uncertain, probably no dense nesting £ 

Rhodes 

1988-89 mean 35 ZAI d 

Notes: | This figure is an extrapolated value, Sekania beach is about 

one-third of a kilometre long. 2 549 nests on 44 km in 1988 (d). 
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Sekania is not evident from available data, which cover the seasons 

1983-1989. During the 1977-1979 seasons, an average of 9.2 nests were made 

per night on Sekania (Margaritoulis, 1982), and 9.4 nests per night during the 

1981 season (Margaritoulis, in litt., 1982). Sekania holds in excess of 50% 
of all nesting on Zakynthos, on about 10% of the total beach length at Laganas 

Bay. This beach also has the highest proportion of emergences leading to 

successful nesting, indicating that conditions are more favourable than on 

other beaches. Most beaches on Zakynthos have a relatively low proportion of 

successful nesting. For example, on Potamakia beach (Cephalonia) 45%-50% of 

emergences result in nesting, compared with an average of only 23% on 

Zakynthos, excluding Sekania, with 32%. 

A total of 2460 nests was recorded on Zakynthos in 1983 (Sutherland, 1984), 
representing a mean of around 665 nests per kilometre per season. Assuming, 

for comparative purposes, an average of 3 or 2.5 clutches per female per 

season, these data suggest an annual nesting contingent of 820 or 980 females, 

respectively. An alternative estimate for 1983 nesting (Margaritoulis, pers. 

comm. , 1988) suggest a total of c. 2000 nests; this corresponds, with the 

above assumptions, to 666-800 females. Further estimates for the seasons 

1984-1989 are given in Table 4. 

Table 3. Relative importance of nesting beaches around Laganas Bay, 

Zakynthos, as shown by select nesting data (means from 1984-1989 seasons). 

See Table 4 for sources. 

Beach Length (km) Nests as % Nests as % 

of emergences* of total nests 

on Zakynthos* 

Marathonissi 0.2 26% 1% 

East Laganas 2.0 21% 11% 

Kalamaki 0.25 24% 8% 

Sekania 0.35 32% 52% 

Daphni 0.25 18% 12% 

Gerakas 0-5 29% 6% 

* Mean of 1984-1989 seasons 

3.7.2.2. Cephalonia 

Nesting has been recorded on three beaches (Skala, Munda, Potamakia) near 

Skala village in south-east Cephalonia, and, very sparsely, on two beaches 

near Lixouri in the south-west (Sutherland, undated; Whitmore, C., pers. 

comm.). Minor nesting appears to occur at several sites (Panou and Moschonas, 

1990). Around 80% of all recorded nesting occurs on the 3-km-long Potamakia 

beach (Sutherland, undated). Selected data from the 1984-1989 seasons are 

presented in Table 5. 
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Table 4. Summary of selected data from Caretta nesting beaches around 

Laganas Bay, Zakynthos. See below for Key to Table, and Notes. 

19834 1984¢ 1985¢ 193864 19874 1988e 1989e 

L 514 252 482 124 542 137 961 190 778 «#117 534 127 779 «168 

K 453 205 301 92 392 104 349 94 577 93 560 103 705 188 

S 2634 1360 1761 595 1195 333 2506 1046 2341 611 2838 823 2083 840 
2590 1142b 

D 847 322 627 123 587 133 1274 294 1458 138 — 153* 1084 207 

G 344 147 219 60 178 73 497 110 262 46 354 113 309 118 

3674 1061 3212 57 5908 1822 5776 1110 —- 1408* 5342 1644 

Indication of possible nesting female number/year (see Note 3) 

8202 354 286 607 370 470 548 
6675 

Key to Table 4. Column 1: M = Marathonissi (0.2 km), L = East Laganas 

(2.0 km), K = Kalamaki (0.25 km), S = Sekania (0.35 km), D = Daphni (0.25 km), 
G = Gerakas (0.5 km). Total beach length: 3.55 km. E = total emergences, 

N = total nests. * Daphni beach was not regularly surveyed during 1988; the 

number of nests was estimated on the basis of occasional surveys 

(source ©). 

Key to sources: a = Sutherland (1984), b = Margaritoulis (pers. comm.), 

c = Margaritoulis (1987a), d = Margaritoulis (in litt., data from 1988 

report), e = Sea Turtle Protection Society report, October 1989. 

Notes to Table 4. (1) Nesting data for the 1983 season were collected by two 

independent teams: Sutherland (1984) and a team supported by the Ministry of 

the Environment in Greece. These data are indicated by superscripts ? and 

b respectively. Although Sutherland's report acknowledges limitations to 

his data (Laganas and Vrodonero beaches were examined only through binoculars 

from a boat, and Sekania was not comprehensively covered), his figures cover 

all beaches and are thus included in the main body of the table. The 

Margaritoulis team made a more comprehensive survey, but dealt with Laganas 

and Sekania only; their information for these two beaches is likely to be the 

more accurate of the two data sets available. (2) The very minor Vrodonero 

beach was not included in post-1983 surveys, and is excluded from the Table. 

(3) This is no more than an indication of total female nesting numbers, made 

on the assumption that each mature female at the beach in any one season will 

lay, on average, three clutches; these figures are included for comparative 

purposes only. 
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Table 5. Selected nesting data from Potamakia beach, Cephalonia. Data from 
Sutherland (undated) and Anon. d (1990). Beaches were monitored for the 
complete nesting season of around 74 days (except in 1984, when observations 
were made over 50 days; extrapolated values assuming a 74 day season are given 
in parentheses). 

Season Emergences Nests Nests as % Number of 

of emergences individual 

females seen 

1984 74 (114) 36 (53) 48% 9 

1985 95 44 46% 26 

1986 151 84 55% 35 

1987 119 51 43% 26 

1988 56 28 50% 13 

1989 117 49 42% ? 

Much nesting on Potamakia beach occurs on the eastern half; most sea-—borne 

debris on this beach also washes up here, suggesting that females may make use 

of local currents when approaching shore (Whitmore, C., pers. comm.). 

Potamakia is relatively undisturbed at present (Sutherland, undated). 

Hatching success was also highest on this beach. During the 1985 season, 

nesting reached a peak during the second week in June, and declined steadily 

thereafter until late August. The mean annual number of nests is about 50, 

which corresponds to a density of 17 nests/km/season, and a nesting rate of 

about 0.7 nests/night on Potamakia. One of 26 adult females tagged in 1985 

bore a tag previously applied while nesting on Zakynthos (Sutherland, undated; 

Whitmore, C., pers. comm.). Average number of clutches laid among nine 

females tagged while nesting and seen to re-nest was 2.8. 

The Cephalonia nesting contingent appears relatively small. The number of 

nests recorded, divided by the mean number of clutches per female, indicates 

that 18-19 females may have been present in 1985, for example; however, 26 

mature females were tagged, suggesting that a majority of turtles present of £ 

the Skala beaches may have nested only once or twice in the immediate area. 

3.7.2.3. Peloponnesus 

Turtle tracks and nests have been recorded at several localities around the 

western and southern coasts of the peninsula (Margaritoulis, pers. comn., 

4 June 1988). Most observations have been made at Kiparissia Bay, western 

Peloponnesus, and Lakonikos Bay, southern Peloponnesus. Most nesting appears 

to occur on the extensive beach at Kiparissia Bay, where some 1272 emergences 

and 517 nests were observed during 1987 on a 42 km stretch between the Alfios 

River and the village of Kalo Nero (Margaritoulis, 1987b). The overall 

nesting density in 1987 was 12.3 nests/km, but nests were very unevenly 

distributed. Most nesting, up to a maximum of 86.8 nests/km on one sector, 

occurred in the south, between the mouths of the Neda and Arcadicos rivers. 
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There were many fewer nests in the north, on the least disturbed sectors that 

appeared superficially to be ideal for nesting; the reasons for this disparity 

are unknown (Margaritoulis, 1987b). A total of 549 nests were recorded on 

44 km in 1988 (Sea Turtle Protection Society, report 2 October 1989). In 

contrast to Zakynthos, nest predation in Kiparissia Bay is very high; 48% of 

nests were disturbed in 1987, mainly by foxes. Tourist activity and other 

forms of development affecting turtles are not prominent at present. About 

20 km of beach are monitored in Lakonikos Bay, where an estimated 60-120 

clutches may be laid per season (Margaritoulis, pers. comm.). 1n 1988, 128 

nests were recorded on 20 km (Sea Turtle Protection Society, report 2 October 

1989). There is relatively little development in the area, but much fishing 

activity, and a high rate of nest predation (Margaritoulis, pers. comm.). 

Preliminary surveys have revealed turtle tracks and nests in Strofilia-Kotychi 

lagoon and on Romanos beach (Margaritoulis, pers. comm.). 

3.7.2.4. Crete 

Surveys have covered (although not systematically) most of the southern 

coastline, where only occasional tracks were seen, and some parts of the north 

coast, where in the 1985 season a total of five nests were found on one beach 

extending for some 20 km west from Rethimnon (Margaritoulis, pers. comm., 

4 June 1988). Nesting on Crete appears to be very sparse and no nesting 

aggregations are known or suspected to exist. No information is available on 

past nesting density or population trends. 

3.7.2.5. Rhodes 

A few emergence tracks and nests have been recorded, mainly on beaches in the 
more remote southern half of the island; nesting numbers do not appear to be 

high. On about 35 km of beach in the south, 9 and 33 nests were recorded in 

1988 and 1989 (Sea Turtle Protection Society, report 2 October 1989). 

3.7.3. Population trends 

All information derived from long-term monitoring relates to Zakynthos and to 

Cephalonia. 

Zakynthos 

Long-term trends in nesting numbers are not known with certainty; no 

quantitative data are available on the size of past nesting contingents, but 

the present nesting population has widely been regarded as greatly depleted 

(Margaritoulis, 1980). According to Margaritoulis (1980), older local 
inhabitants indicated that large herds of turtles could at times be found in 

the shallows waiting to come ashore and nest. Margaritoulis (pers. comn., 
December 1988) now feels less certain that a decline in numbers has occurred. 

Numbers have fluctuated over the seasons in which surveys have taken place, 

and no clear trend is evident during this period. However, the total number 

of nests recorded in each of the six seasons in 1984-1989 has been lower than 

the total for 1983, the first for which useful data are available (whether 

estimates from Sutherland or Margaritoulis are used), and the 1987 total was 

around 50% of that in 1983. The number of emergences has been similar to that 

in 1983 during most seasons in the period 1984-1989, or somewhat higher, 

suggesting that the number of nesting females may have remained constant, but 

they have more frequently been deterred from nesting. No data are presently 

available allowing comparison of relative hatching success on the different 
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beaches. Overall, the numerical evidence for a serious population decline 
following the start of intensive tourist development in the mid-1970s is 
questionable at best, and the evidence for a decline in the Zakynthos 
population during the 1980s is not conclusive. However, there is no doubt 

that this population, the largest single sea turtle nesting colony known in 

the Mediterranean, is acutely threatened by tourist development; given the 

present severe disturbance to nesting and internesting habitat, the population 

is certain to decline in future without the most urgent remedial action. 

Cephalonia 

Available data, all relating to Potamakia beach (Sutherland, undated; Anon. d, 

1990), show marked between-season variation in nest numbers, but no clear 

trend during the period 1984-1987. 

3.7.4. Threats 

Zakynthos 

The Zakynthos Caretta population is threatened by various factors associated 
with tourist development. These include: direct disturbance of turtles and 

nests by human activity; disturbance and disorientation of females and 

hatchlings by artificial lighting; building and tree-planting on certain 

beaches; and the presence of speedboats in Laganas Bay. Tourism has expanded 

very greatly since the opening of an international airport on the island. The 

potential economic benefits of tourist development are sufficiently high that 

local landowners and the local community generally are not sympathetic to the 

management requirements of the Caretta nesting population. A 1980 Directive 

which declared the main beaches protected, provisional building restrictions 

in 1982, and a Presidential Decree of 1984, which imposed restrictions on 

building and land use, have all had little effect. 

The western sector of Laganas Beach has since 1979 been fully occupied by 

housing and tourist development and is not now used by turtles; the eastern 

sector was formerly well-used for nesting but disturbance is now significant, 

particularly around the Kalamaki Beach Hotel at its eastern end. Some nesting 

still occurs, however. Kalamaki beach is still used for nesting but is 

heavily disturbed, particularly around the Cristal Beach Hotel. Sekania 

remains relatively little-disturbed. Nesting is so concentrated on Sekania, 
supposedly as a result of increased disturbance elsewhere, that nesting 

turtles are said frequently to excavate and damage nests laid previously. On 

the other hand, Margaritoulis (pers. comm., 1988) reports that of the 1046 

nests recorded in 1986, only 12 were destroyed in this manner. Daphni, second 

to Sekania in importance, is now at risk from illegal buildings erected in 

1986. Nesting continues at Gerakas and on Marathonissi island; both are 

disturbed by tourist activity, mostly evident during the day. 

According to Venizelos (1987), by the mid-1980s most beaches were packed with 

sun umbrellas and deck chairs; the shore was lined with pedallos and other 

boats; sand had been removed from several areas for building purposes; beaches 

were being compacted by vehicles and general tourist activity; the bay itself 

was subject to dynamite fishing, trawling and speed boats. In addition, beach 

front development, including sea walls, cafés and tamarisk plantations (for 

shade), had proliferated and, despite many of these being declared illegal by 

the local administration, no action could be taken because of the strength of 

Opposition from local landowners. The western beaches in particular were 

heavily disturbed after dark by sound and light pollution associated with 
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discos and general tourist activity; this causes severe disturbance to nesting 

females and disorientation of emerging hatchlings. According to other sources 

(Margaritoulis, pers. comm., December 1988) the threat posed by many of the 

above has been somewhat exaggerated: sand removal has been very limited, and 

restricted to dune areas behind the nesting beach; a fishery regulation 

prohibits trawling in closed bays (such as Laganas), and the little trawling 

that does occur takes place in winter (outside the nesting season). 

The severity of the overall situation on the Zakynthos nest beaches was 
independently confirmed during an appraisal carried out by the Directorate of 

Environment and Local Authorities of the Council of Europe (Anon. a, 1987) and 

a consultant from the Societas Europaea Herpetologica (Anon. b, 1987). A 

follow-up appraisal, carried out in September 1989 (Anon. c, 1989), concluded 

that the situation had in many respects deteriorated since the first 

appraisal, and that little real progress had been made with regard to 

implementation of Recommendation No. 9 of the Standing Committee made in 1987. 

Incidental Catch 

Panou and Moschonas (1990) report that 11 Caretta, averaging 45 cm in length 

(range 20-65 cm), were caught during 54 trips between March and August 1989 by 

one swordfish long-line vessel based in Kephalonia. All were released alive, 

mostly by cutting the line while hauling in. A second and third boat reported 

catching three and 15 turtles in the same season. Most turtle catches occur 

in July-August, presumably as turtles gather off nesting beaches. Turtles are 

occasionally eaten by Egyptian crew members. Japanese and Italian vessels 

using drift nets (for tuna and swordfish respectively) are also suspected of 

posing a threat to turtles in the area. 

3.7.5. Turtles at sea 

A total of 1525 Caretta were tagged in Greece during the 1982-1987 nesting 

seasons, the great majority on Zakynthos and the remainder in Peloponnesus; up 

to March 1988, 34 tagged turtles (2.2%) had been recaptured at distant sites 

(Margaritoulis, 1988a). Most recaptures were reported by fishermen, and about 

half of the recaptured turtles were said to have been released. Tag returns 

have come from a very wide zone, extending west to Sardinia, east to western 

Turkey, south to Tunisia (Gulf of Gabés) and Libya, and north to the northern 

Aegean and the head of the Adriatic. Fourteen (41%) of the 34 returns have 

come from the Gulf of Gabés, mostly during winter; other sites have reported 

between one and three returns (Margaritoulis, 1988a). It is not known to what 

extent this pattern reflects the differential distribution of tagged turtles 

or the magnitude of the turtle harvest in Tunisia. Taken at face value these 

tag-return data indicate that the Gulf of Gabés is a major wintering and 

foraging area for Loggerheads. 

3.7.6. Conservation measures 

Zakynthos 

A 1984-1985 study by the Ministry of Environment, Physical Planning and Public 

Works (Margaritoulis, 1987a) proposed that the present core nesting area, 

comprising Sekania, Daphni and Gerakas beaches, together with the adjacent 
marine area for a distance of 500-600 m from shore, should be acquired and 

managed as a turtle sanctuary in conjunction with a research and 



interpretation centre at Daphni. At the same time, a series of measures 
should be undertaken on Laganas and Kalamaki beaches, with the objective of 
limiting and controlling the effects of mass tourism. Such measures would 
include: prohibition of access after sunset, prohibition of all vehicles on 
the beaches, reduction in noise and light levels, control of boat activity, 
patrolling of the beach, and others. Collectively, these measures are the 
very minimum that must be taken to reduce current threats to the turtle 
population. 

In response to growing concern over the pressures on the Zakynthos nesting 
population, the Minister for the Environment and Public Works issued a 
Ministerial Decision (No. 88208/3723/31.12.1981) on 29 January 1987 (Govt. 
Gazette 3/7D/29-1-1987). The Decision defines zones for Controlled Residential 
Development, Restricted Building, a zone where turtle nesting beaches will be 
protected, and also includes various additional measures for turtle 
conservation. No tourist development is permitted in protected areas; housing 
is controlled under strict building regulations. Where tourist development is 
permitted, regulations exist for the size, height and capacity of buildings. 
No lights are allowed on nesting areas or at sea adjacent to them. Nest 
beaches are closed at night, vehicular traffic is prohibited. Sun umbrellas, 
deck chairs and pedallos are allowed on certain specified sectors. The local 
administration received 55 million drachmas (ca $426 000) to implement the 
Decision. 

A tri-Ministry Decision (No. 18670/777/29.2.1988) in early 1988 established a 
marine protected area in the eastern part of Laganas Bay (Govt. Gazette 137 

B/10-3-88), comprising a core area of 2000 ha where all vessels are prohibited 

and no fishing by any means is allowed, and a buffer area of 13 000 ha, with a 
speed Limit of 6 knots. 

Patrolling of nest beaches under the provisions of the Ministerial Decision, 

by locai staff and by volunteers, appeared to significantly reduce disturbance 

on Sekania, Daphni and on Marathonissi during the course of the 1987 season 

(Venizelos, 1987). Some nests laid on East Laganas and Kalamaki beach, and 

considered at risk, were transplanted to a small hatchery plot. 

However, as Venizelos (1988, 1989) and others (Anon. c) have stressed, the 

turtle conservation situation on Zakynthos has changed little for the better 

since 1987 and still gives rise to grave coneern. Massive tourist development 

planned for the western sector of the bay, and the existence of a zone of low 

and medium density building around virtually the entire remainder of the bay, 

will increase pressure on nesting and foraging turtles. Illegal building and 

other developments, including on Daphni beach (second in importance to 

Sekania) have continued virtually unhindered while the Ministerial Decision 

has been in force. The provision for purchase of land in order to avoid 

disturbance to nesting turtles has not yet been implemented; funds received 

from the EEC earmarked for Caretta conservation have remained untouched. The 

situation has been aggravated by conflicting local interests and frequent 

changes in key administrative staff, both locally and in central Government. 

The Standing Committee of the Convention on the Conservation of European 

Wildlife and Natural Habitats (Bern Convention), acting on the advice of a 

group of experts set up to advise on marine turtle issues, approved during 

their meeting in December 1987 a Recommendation (No. 9) concerning the 

protection of Caretta in Laganas Bay This document recommended to the Greek 
Government a number of general and specific measures that must be taken to 
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maintain the critically important Caretta population within their care. As of 

late 1989, the majority of those recommendations had not been implemented 
(Anon. c, 1989). 

Greece has ratified the Bern Convention, but with regard to Loggerhead nesting 

at Laganas Bay, is not adequately fulfilling the obligations thereby assumed 
(Anon. c, 1989). 

General 

A long-term tagging and beach monitoring programme was initiated in 1982 by 

the Ministry of Coordination, with financial assistance from WWF, and 

continued by the Ministry of the Environment in cooperation with Greek 

Universities and the Sea Turtle Protection Society of Greece (STPS), with 

co-financing from the EEC. Since 1988, tagging and monitoring has been 

undertaken by the STPS with assistance from the EEC, the Ministry of the 

Environment and WWF. This project covers Zakynthos, parts of the 

Peloponnesus, and Rhodes. The STPS has run a Public Awareness programme on 

Zakynthos since 1987, in conjunction with the Prefecture, the Ministry of the 

Environment and WWF (Project 3825 Greece), and an education programme for 
schoolchildren. 

Legislation 

coriacea) are included on the list of protected species under Presidential 
Decree No. 67/1980 issued by the Ministry of Agriculture. Decree No. 617/198 

prohibits fishing for sea turtles, and the collection or destruction of eggs 
and hatchlings. Law 1335/1983 ratifies the Convention on the Conservation of 
European Wildlife and Natural Habitats (Bern Convention). See 3.7.6. above 

for note on planning legislation at Zakynthos. 

3.7.7. Miscellaneous 

Average straight line carapace length of turtles measured in south-east 

Cephalonia during 1987 (Sutherland, undated): 78 cm; average curved carapace 

length: 83.4 cm; average weight: 67.26 kg (n = 40, range 52.5-87 kg; average 

clutch size: 115.5 (n = 22); average incubation (1985 season, Whitmore, C., 

pers. comm.): 59.6 days; overall hatching success: 47%. 

Females nesting at Kiparissia Bay in 1987 averaged 78.58 cm straight line 

carapace length (range 69-91 cm); 83.14 cm curved carapace length (73-98) 

(Margaritoulis, 1987b). Mean clutch size: 117.7 (n = 52) (Margaritoulis, 

1988a). Females nesting at Zakynthos in 1978-1979 averaged 80.4 cm curved 

carapace length (range c. 70-94 cm) (Margaritoulis, 1982). 

3.8. ISRAEL 

3.8.1. General remarks 

In the late nineteenth century, Caretta was reportedly not uncommon off the 
coast of the wider Palestine region (Tristram, 1888, cited by Flower, 1933); 
according to Hornell (1935), Chelonia mydas was present seasonally in 
considerable numbers off the northern coast. The past extent of nesting is 
uncertain; very few sea turtles nest at present on Israel's Mediterranean 
coast. Ten nests were reported in 1984, 14 in 1985, and 17 between Haifa and 
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Caesarea in 1986 (Kuller, in litt., 23 November 1986). Overall, some 5-20 
nests, mostly Caretta with just a very few Chelonia, appear to be laid 
annually (Mendelssohn, in litt., 1 August 1988; Kuller, in litt.; Ashkenazi 

and Sofer, 1988). 

3.8.2. Nesting sites and numbers: Loggerhead Caretta caretta 

During the 1950s, Sella (1982) found some 15 nests per km each season on the 

5 km stretch of coast between Rosh-Hanigra and Nahariya, north of Acre and 

close to the Lebanon border; a similar density was found on the 8 km beach at 

Atlit, just south of Haifa. Only occasional nests were seen on the remaining 

400 km coastline of Israel and northern Sinai. These estimates indicate that 

around 200 Caretta nests may have been laid annually in the 1950s. There is 

no information on nesting during earlier decades. 

In 1964 nesting density had decreased to around three and one nests per km at 

Rosh-Haniqra and Atlit, respectively; a total of 26 nests on the 13 km of 

nesting beach (from data in Table 2 in Sella, 1982). Some 100-150 nests were 

observed during a rapid 1968 aerial survey (Sella, 1982). Of the 10-20 nests 

reportedly laid in Israel each year during the 1980s, most are Caretta 

(Kuller, in litt.). 

3.8.3. Nesting sites and numbers: Green Turtle Chelonia mydas 

According to an aged fisherman interviewed by Sella, nesting occurred on all 

sandy beaches in northern Israel during the 1920s and 1930s (Sella, 1982). 

There appears to be no independent verification of this information, which 

should be treated with appropriate caution; nesting in northern Israel during 

this period does not appear to be documented in available literature. It is 

notable that Hornell (1935), whilst discussing the former turtle fishery, made 

no mention of turtle nesting nor of turtles being taken from nest beaches 

instead of at sea; there may have been little or no Chelonia nesting of 
significance during the 1920s and 1930s within the bounds of present-day 

Israel (see section 3.10., Lebanon). In the 1960s, only scattered nests were 

found, at Netanya, Caesarea, Atlit, Nahariya and Rosh Haniqra (Sella, 1982). 

Of the 10-20 nests reportedly laid in Israel each year during the 1980s, only 

a few are Chelonia (Kuller, in litt.). 

3.8.4. Population trends 

Information noted above suggests a decline in the number of female Caretta 

nesting each season From around 70 in the 1950s to a maximum of 50 and a 

minimum of perhaps 10 in the 1960s (assuming three clutches each per season). 

In 1979 only two nests and seven non-nesting emergences were recorded on 

250 km of coast (Sella, 1982). In recent years only some 10-20 nests of both 

species have been laid on Israel's Mediterranean coast, mostly Caretta and a 

few Chelonia (Mendelssohn, Kuller, in litt.). 

Although the Green Turtle Chelonia mydas is virtually absent as a nesting 

species in Israel, the former population size is unknown and the magnitude of 

the apparent decline in nesting numbers cannot be assessed. 

3.8.5. Turtles at sea 

As noted above, Caretta was reportedly not uncommon off the coast in the late 

nineteenth century (Tristram, 1888, cited by Flower, 1933), and Chelonia mydas 

was present seasonally in considerable numbers off the northern coast, 

according to Hornell (1935). An aged fisherman interviewed by Sella (1982) 



believed that Chelonia mydas migrated northward in spring, through the fishing 
grounds off Acre, toward the Turkish coast where nesting was assumed to 

occur. Reportedly, the turtle fishing season extended from April to July, 

said by Sella (1982) to be the mating and nesting season in the area. Hornell 

(1935) reported that large numbers of Chelonia were to be found off the north 

coast between Acre and Abu Zabura (near Hedera) "during the hot season", when 

they came inshore to feed upon sea grass in the shallow waters (and on fruit 

or refuse discarded at sea during loading operations). It is not entirely 

clear whether the "hot season" referred to by Hornell corresponds to the 

April-July period mentioned by Sella's informant. Hornell stressed the 

seasonal appearance of turtles, suggesting that the Chelonia previously 

exploited in Palestinian waters were migrants moving between nesting and 

feeding sites; in the absence of definitive evidence for former mass nesting 
in Israel, it is possible that most were part of the population nesting in 

Turkey, which was subject to heavy exploitation in later decades (see Turkey 

account). 

3.8.6. Threats 

Exploitation 

The severe decline in turtle nesting in Israel is attributed by Sella (1982) 

primarily to over-exploitation, especially during the 1920s and 1930s but also 

during the previous century, and aggravated in recent decades by removal of 

sand from nesting beaches and general disturbance. 

The existence of an international trade in sea turtles from the Eastern 

Mediterranean to Egypt and Kngland was noted by Gruvel (1931). Lortet (1883) 
reported seeing several hundred turtles, which he identified as Caretta, cast 
upon the shore at Haifa after a violent storm; Sella (1982) speculated that 

these may have been nesting females, but considered it much more likely that 
they were harvested specimens being collected prior to export. 

Hornell (1935) reported that "for several years past" all but some 200 out of 

nearly 2000 Green Turtle Chelonia mydas caught annually off Palestine had been 

exported to Egypt, but this export trade had ceased by the time of his writing 

owing to the imposition by Egypt of high import duty. This indicates that the 

turtle fishery in northern Israel was mainly confined to the 1920s. The 

turtles were caught by means of a specially strong, large meshed seine made of 

flax; 120-200 m long, 10 m deep, with a mesh size of 30-40 cms. Hornell 

(1935) recommended that efforts be made either to re-open this trade, to 

export to London, or to open a canning factory locally. 

Relying on information obtained in the 1960s from an aged fisherman who had 

operated a turtle fishery in the 1920s and early 1930s, Sella (1982) estimated 

that a minimum of 30 000 turtles were harvested off the shores of present-day 

northern Israel during this period. This total catch corresponds 

approximately to a mean of some 2000 turtles annually, in agreement with 

Hornell's estimate. The fisherman in question employed up to 12 crews, each 

with two boats, during the period April-July. Every specimen caught would be 

taken, amounting to a maximum of some 600 turtles daily, 90% being Chelonia 

mydas. An additional, but unknown, harvest was presumably also taken by other 

fishing crews organised by different masters. 

Although this commercial utilisation would certainly have had an impact on the 

target population, the nesting sites used by that population are not known 

with certainty. It is possible that the fishery was based on a population 

that formerly nested in northern Israel, but is now effectively extinct; it is 
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perhaps more likely that some or most of the turtles taken were derived from 

the nesting population on the Mediterranean coast of Turkey. 

The turtle fishery continued into the 1960s, although it ceased during World 

War II, and was based only on occasional catches for the domestic market until 

the end of the 1960s, when it stopped altogether (Sella, 1982). Turtles are 

still sometimes caught in trawl nets; if still alive when the net is hauled 

such turtles are released, or otherwise the shell may be preserved as a 

curiosity (Pisanty, in litt., 28 August 1988). The frequency of incidental 

catch is not known. Marine turtles are protected in Israel and have not been 

fished intentionally in recent years (Pisanty, in litt.). 

Habitat disturbance 

The major nesting beaches at Nahariya, Rosh Haniqra and Atlit were severely 

damaged by removal of sand for concrete production between 1954 and 1963. 

Beach rock was exposed on the stretch between Nahariya and Rosh Haniqra, while 

at Atlit a stretch of some 80 m was removed from the beach, originally 120 m 

in length. Other beaches were also damaged, and at the same time an 

increasing number of turtle emergences resulted in no nesting, or in failed 

clutches due to flooding by sea water (Sella, 1982). Sand excavation was 

ended around 1970 and some improvement in beach condition became apparent 

after five years. Although Israel has no isolated beaches, all being subject 

to human activity (Kuller, in litt.), disturbance may not be a major threat to 

the present vestigial population. 

3.8.7. Conservation measures 

Sea turtles are protected species and hunting is prohibited by law; two nature 

reserves include beaches formerly important for nesting; a head- starting 

programme is in operation (Sella, 1982). Between 1979 and 1984, clutches were 

re-located and incubated artificially; owing to lower hatching success, this 

is now only done where nests are in danger from flooding or other disturbance 

(Ashkenazi and Sofer, 1988). 

3.9. ITALY 

3.9.1. General remarks 

The Loggerhead Caretta caretta, Green Turtle Chelonia mydas and Leatherback 

Bruno, 1978). Very little nesting occurs at present, all by Caretta. 

Although Bruno (e.g. 1978) has reported apparent nesting by Dermochelys, 

following discovery of two young individuals on a beach at Macconi (Gela 

Province) on the south coast of Sicily in September 1961, and of eggs in the 

same area in June 1967, others (e.g. Argano, 1979) doubt that nesting occurred. 

3.9.2. Nesting sites and numbers: Caretta caretta 

Very sporadic and erratically-distributed nesting by Caretta is known, or 

suspected, at scattered localities in southern parts of the mainland (Ionian 

coast), Sardinia, Sicily, and on Lampedusa (Argano, 1979, di Palma, 1978; 

Bruno, 1978). There is some evidence (for example, museum collections of 

recently-hatched juveniles) that nesting was formerly more widespread on the 

mainland, and that numbers were higher at some sites, including Lampedusa and 

Sicily. There is, however, no evidence whatsoever that nesting ever occurred 

on a large scale. 



Nesting is now extremely sparse and erratic; only a very few isolated nests 

have been recorded in recent years. Lampedusa appears to be the only regular 

nesting beach known, but only one or two nests are laid annually. 

3.9.2.1. Mainland 

Some nesting has been reported in the past on the Ionian and Apulian coasts of 

southern Italy, but adequate documentation appears to be lacking, and no 

recent records exist (Argano, 1979). No trace of nesting was found at seven 

sites recently surveyed on the lonian coast (Argano and Cocco, 1988). 

3.9.2.2. Sardinia 

Some nesting has been reported in the past on the west coast, but 

documentation appears to be lacking, and no recent records exist (Argano, 

1979). It is suspected, largely because of the frequency with which Caretta 

are caught just offshore, that some nesting may take place in the Golfo di 

Orosei area on the east coast (Voesenek and van Rooy, 1984). 

3.9.2.3. Sicily 

Although Argano (1979) considered the southern coast of Sicily to be the area 

in ltaly of greatest interest for potential turtle nesting, in particular 

Eraclea-Siculiana beach west of Agrigento and Macconi beach east of Gela, he 

found no turtle tracks during several days survey. 

More recent intensive surveys around the southern coast of Sicily, from Mazara 

del Vallo east to Gela, have found evidence for only occasional isolated 

nesting (Argano and Cocco, 1988). Surveys of numerous beaches on the north, 

east and south coast in 1985, 1986 and 1988 revealed no evidence of nesting, 

although reports exist of Caretta nesting many years ago at all the sites 

visited (Gramentz, in litt., 17 October 1988). Nesting occurred on Linosa 

until a decade or so ago (Di Palma, in litt., 27 September 1982). 

3.9.2.4. Lampedusa 

Only one or two nests appear to be made annually on Conigli beach, Lampedusa 

(Gramentz, 1986a). There is some evidence for a decline in the number of 
females nesting on Lampedusa, from 1940-1950, when large numbers reportedly 

nested on all beaches on the island (Conigli, Cala Croce, Cala Guitgia and 

Cala Francese), to the present decade, when nesting has virtually ceased 

(Argano, 1979; Gramentz, 1986a). 

3.9.3. Population trends 

Overall, marine turtles appear to be declining although still found more or 

less commonly in Italian waters, but nesting (Caretta) has virtually ceased in 
mainland Italy and the islands (Argano and Cocco, 1988). However, no good 

historical records exist to allow the severity of population decline to be 

measured; nesting does appear to have been somewhat more widely distributed in 

the past, and perhaps less sparse, but this is impossible to assess in the 

absence of documentation. 

3.9.4. Turtles at sea 

Numerous specimens of Caretta exist in museum collections, or are reported in 

the literature, originating from many localities around the entire Italian 

coastline (Bruno, 1978; Capocaccia, 1966), including the Isole Pelagie, Isole 
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Egadi, lsole Eolie and Sicily (di Palma, 1978). Substantial numbers of 
foraging Caretta occur in southern Italian waters, mainly around Sicily, the 
Gulf of Taranto, and the coast of Calabria (De Metrio and Megalofonou, 1988). 

Argano (1979) cited information he had received that a large aggregation of 

turtles was observed in the Tyrrhenian Sea in July 1960; the significance of 

the gathering is not known. 

Eight of some 600 Caretta tagged off south-east 1ltaly have been recaptured; 
three in the Adriatic (north Italy, north Yugoslavia, Albania); two off 

Tunisia (Gulf of Gabés, Gulf of Tunis); and one each from central-west Italy, 

Malta, and west Peloponnesus (Cocco, pers. comm., January 1988; Argano and 
Cocco, 1988). 

One long distance international tag return has recently been reported 

(Manzella et al., 1988), and is of outstanding significance in being the first 
individually documented case of an Atlantic turtle moving into the 

Mediterranean basin (and providing a record of long-term survival of a 

head-started sea turtle). This turtle, a Loggerhead, was collected as a 

hatchling from a Florida nest beach in 1981. It was head-started in Galveston 

and released as a yearling off Padre Island in June 1982. At the time of 

release, it weighed 546.2 g and measured 14.4 cm in carapace length, 12.1 cm 

in width (Schroeder, in litt., 12 December 1986, to R. Argano). At the time 

of recapture, four years later in August 1986, it was in good condition and 

weighed 9 kg and had a carapace length of 43.5 cm (whether straight or 

over-—curve measure unknown) and width 41 cm (Manzella et al., 1988). The 

turtle was caught on a drift long line intended for swordfish, some 10 miles 

south of Santa Maria Leuca in south-east Italy, at the mouth of the Adriatic. 

Small numbers of Caretta are captured accidentally throughout the year by 
fishermen in the central-north Adriatic (in contrast to the southern 

Adriatic-Ionian Sea, where large numbers are caught, but rarely during the 

winter). Turtles caught in the winter months in the central-north Adriatic 

are found in a state of apparent torpor in areas with a muddy substrate; this 

region may be of importance as an over-wintering or "hibernation" zone (Argano 

and Cocco, 1988). 

Loggerheads tagged while nesting in Greece have been recovered in the north 

Adriatic, Gulf of Taranto and in Sardinia (Margaritoulis, 1988a). 

3.9.5. Threats 

Incidental catch 

There is significant catch, mostly incidental, in the Adriatic and around 

Sicily and Sardinia, and dead Caretta are occasionally but regularly washed up 
on south Italian beaches. Some of the Caretta catch is not incidental; Di 

Palma (1978) noted that a specialised fishery operated in the Isole Eolie 

(Lipari) north of Sicily, catching an estimated 500-600 turtles annually 
(presumably mostly or entirely Caretta). The present fishery situation in 

these islands is not known. For the period 1978-1981, it has been estimated 

that approximately 250-1000 Caretta were taken annually in the Gulf of 

Taranto, mostly by the albacore fishery (De Metrio et al., 1983). The 

reported catch in 1982-1986 was lower, but the data appear unreliable (De 

Metrio and Megalofonou, 1988). Although most turtle catch is accidental, in 

many coastal settlements some of those caught are utilised, and are prepared 

according to local recipes (Argano and Cocco, 1988). Turtle meat is 
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considered a delicacy and is still much sought after along the lonian coast of 

Apulia (De Metrio and Megalofonou, 1988). 

A recent project supported by WWE Italy has captured, marked and released 

around 600 Caretta; nearly all these specimens were recovered from fishermen, 

most had been hooked on swordfish long-lines (Argano and Cocco, 1988). More 

than 375 turtles were handled in 1986 alone. Activity has been concentrated 

off the Apulian coast of south-east Italy, where good relations have been 

developed with local fishing communities. Most catches occur between May and 

October, with a peak in July-August (when seas are calmest and fishing trips 
take place nearly every day). 

Along the Ionian coast of Calabria alone, each trawler catches between three 

and 50 Caretta per trip, for a total annual catch of 16 000 in the area (De 

Metrio and Megalofonou, 1988). Some of this very large total is likely to be 

comprised of turtles caught on more than one occasion, but the total mortality 

probably reaches a few thousand at minimum. 

It is known that large numbers of Caretta are caught accidentally by fishermen 
in Sicilian waters (Cocco, pers. comm., January 1988), and around Sardinia, 

where turtles may be sold to restaurants or the carapace sold to tourists 
(Ballasina, pers. comm., January 1988). The fishermen have not cooperated 

with turtle workers, and little information is available on the magnitude of 

the turtle catch in these areas. One worker familiar with the area (Gramentz, 

in litt., 17 October 1988) has estimated that more than 5000 turtles are 

caught annually by Sicilian fishermen, and at least 1000 of those are killed; 

also that 150-300 turtles are killed around Lampedusa, out of a total catch of 

perhaps three times that number. Although turtles hooked on long-—lines are 

usually thrown back after cutting the line, sometimes they are decapitated in 

order to save the hook (Gramentz, in litt., 17 October 1988). The percent 
mortality among turtles caught on long-lines is not known, but thought to be 

significant, death being caused by starvation or internal bleeding from the 

gut at the site of hook impaction. Mortality among turtles caught in trawl 
nets, mostly small to medium size specimens, was around 30% in one study (De 

Metrio and Megalofonou, 1988). 

Japanese vessels using floating nets cause substantial mortality in cetacean 

and turtle populations in Italian waters (E. Balletto, pers. comm., 21 May 

1990). 

Habitat disturbance 

Development for tourism, industry and agriculture has seriously affected a 

great many beaches, including those reportedly used formerly by nesting 

turtles. For example, Macconi beach, near Gela in southern Sicily, is 

probably no longer suitable for turtle nesting, following construction of oil 

refineries nearby and of greenhouses and tourist houses close to the beach 

(Argano, 1979; Bruno, in litt., 1986). Loggerheads (apparently nesting) have 
not been seen since around 1970 at Imera, near Buonfornello on the north coast 

of Sicily; the beach here used to be around 100 m wide but removal of sand for 

construction and swamp reclamation has reduced it to 12-15 m (Gramentz, 
Iinel eet) 

Pollution 

Pollution is also affecting turtles in Italian waters. One 40 cm Caretta was 
found drifting about 200 m off the north coast of Lampedusa, partially 
immobilised by oil contamination; the turtle was cleaned and released 
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(Gramentz, 1986b). According to Ballasina and Frisenda (pers. comm., December 

1988), recent reports in the Italian press refer to the finding of hundreds of 

dead adult Caretta on beaches in south Italy. Death was allegedly attributed 

in these reports to pollution derived in part from the agrochemical industry. 

Reportedly (Ballasina and Frisenda, pers. comm., December 1988), such 

mortality has been a regular occurrence in recent years. Margaritoulis (pers. 

conm., Sept. 1987) reported that some 200 turtles had been washed up on the 

southern Adriatic coast of ltaly in 1986; it was speculated that pollution was 
the primary cause of death. 

3.9.6. Conservation measures 

Marine turtles in Italian territory are nominally protected under legislation 

dated 21 May 1980. Fishing, capturing, transport and commerce are 

prohibited. "Progetto Tartarughe Marine", based at the University of Rome and 

supported by WWk-Italia, has been operating in Sicily and south-east ltaly 

Since 1986. This project has included beach surveys and the collection, 

marking and release of Caretta caught by fishermen. 

3.10. LEBANON 

In the late nineteenth century, Caretta was said to be not uncommon off the 
coast of the wider Palestine region, and was seen brought in by fishermen at 

Sidon (Tristram, 1888, cited by Flower, 1933). According to Lortet (1883) sea 

the Levant coast, where they could be seen browsing on algae along rocky 

shores, and in groups floating near the surface of clear waters in southern 

"Syria" (corresponding to present Lebanon). He recorded seeing very large 

specimens around the mouth of the Nahr el Kelb (between Jounie and Beirut), 

around Ras el Abiad (Cap Blanc, between Tyre and Sidon), and in the region of 

Tyre. A few decades later, Gruvel (1931) noted that Caretta was present along 
the Lebanese coast, but in lower numbers than further north in the Gulf of 

Iskenderun. Lortet (1887) estimated large individuals to be between 1.5 and 

2m in length; this appears greatly exaggerated (even if the head was included 

as well as the carapace), perhaps less so if the turtles were Chelonia rather 

than Caretta. 

It is uncertain to what extent marine turtles nested in Lebanon in the past. 
Lortet (1883) noted taking a mating pair of Caretta from the beach at Tyre, 

and further (1887) specified that this took place during the night on a sandy 

beach extending south from Tyre (perhaps within the boundary of present 

Israel). He reported that the local camel-drivers, who hastened to cut the 

turtles’ throats, often found pairs in this situation. The fishermen at Tyre 

reported (Lortet, 1887) that the hatchlings emerge only in July (suggesting 

nesting in May), and rush to the sea immediately. These observations appear 

to confirm that nesting did occur in the past, although the Finding of coupled 

pairs on the beach seems anomalous. No nesting is known at present and 

tuctles are now recorded very rarely in Lebanese waters (Kouyoumjian, H.H., in 

litt., 16 September 1988). Although general legislation for the protection of 

legislation for marine turtles (Kouyoumjian, H.H., in litt., 16 September 

1988). 

3.11. LIBYA 

A small Caretta population is known to nest on beaches within Kouf National 

Park (Cyrenaika) (Schleich, 1984); 60-65 nests were recorded in each of two 
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recent seasons, perhaps representing some 20-30 females annually. Jackal 

predation on turtles and nests is high, and human disturbance is increasing. 

Tracks of Caretta have reportedly been seen on beaches near Al Quarahbulli 

(= Garaboli ?) some 60 km east of Tripoli (Bruno, pers. comm., cited by 

Fretey, 1987). It is probable that nesting occurs at other sites but no 

precise information is available. There are indications that at least one 

major nest area exists, and there are important sea grass beds, comparable to 

the Gulf of Gabés (Jeudy de Grissac, pers. comm., October 1989). 

A female Loggerhead tagged while nesting in Greece has been recovered off 

Libya (Margaritoulis, 1988a). 

3.12. MALTA 

3.12.1. General remarks 

Five species have been recorded from Maltese waters: Caretta caretta, 

Dermochelys coriacea, Chelonia mydas, Eretmochelys imbricata and Lepidochelys 

kempii (Brongersma and Carr, 1983). Caretta remains relatively common, 
Dermochelys has been recorded on several occasions, whilst Chelonia, 

Carr, 1983; Gramentz, in litt., 1988). 

3.12.2. Nesting sites and numbers: Loggerhead Caretta caretta 

Although Caretta formerly nested at Ramla il-Hamra Bay in Gozo, nesting has 

ceased, following development and disturbance from tourism; the last recorded 

nesting occurred in the early 1940s (Balzan, in litt., 22 August 1988; 
Lanfranco, in litt., July 1988; Baldacchino, in litt., 11 August 1988). No 

information is available on the size of the former nesting population. 

Despott (1915) reported that Caretta "has been known" to nest on unfrequented 

beaches, especially on Gozo; this suggests that nesting was probably minor, 

possibly irregular, and that Gozo was not the only site. 

3.12.3. Turtles at sea 

According to Despott (1915), Caretta was very common around Malta. Relatively 

large numbers of foraging Caretta still occur in Maltese waters; highest 

numbers are reported between June and September, coincident with maximum 

fishing activity for swordfish, tuna and dolphin fish (Balzan, in litt.). 

Turtles are not infrequently observed basking at the surface or beneath palm 

leaves used for fishing floats (Balzan, in litt.). Some Caretta tagged on 
Zakynthos (Greece) have been recaptured in Maltese waters (Margaritoulis, 

pers. comm.). 

3.12.4. Threats 

Exploitation, Incidental catch 

Earlier this century (Despott, 1915), large numbers of Caretta were taken at 

sea between August and November, and the species was used as food by the 

majority of the population. At present, many Caretta are caught by fishermen, 

both as a target species and incidentally during tuna and swordfish 

long-lining or in nets. An estimated 1000 to 2000 Loggerheads are caught 

annually (Balzan, "Zghazagh ghall-Ambjent", in litt.). Gramentz (in litt., 
17 October 1988) has estimated that 2000-3000 Caretta are caught on long-line 

hooks during the swordfish season (spring-summer) around the Maltese Islands, 

and that 500-600 Caretta are killed each year. At one village, Gramentz 



bought, tagged and released 101 Caretta during one summer. If these various 
estimates are accurate, mortality is around 15%-50% of the total catch. 
Fishermen catch basking turtles with large hooks. Incidental catch in nets is 
increasing as the use of trawlers increases (Balzan, in litt.). Although 
turtles hooked on long-lines are usually thrown back after cutting the line, 

Turtles caught are used mainly for food but also for carapace preparation. 

They are typically left alive until sold, when they are killed by 
decapitation. Turtles fetch £3 to £8 (US$9-24) according to size; most 

Loggerheads caught weigh 40-60 kg, although smaller turtles are also caught, 

and some weigh up to 75 kg. Turtle meat is used quite frequently in homes but 

less commonly in restaurants (Balzan, in litt.). Carapaces are sold for 

ornaments and tourist souvenirs (Lanfranco, in litt.; Cassar, in litt., 

8 August 1988). Flower (1933) recorded his surprise at being offered turtle 

soup prepared from Caretta during two dinner parties at the former Governor's 

Palace. 

Pollution 

A number of Caretta in Maltese waters have been observed contaminated by tar 

(Gramentz, 1986b) and with plastic and metal litter (Gramentz, 1988). Twenty 

out of 99 Caretta examined in 1986 (after being caught accidentally on 

swordfish long-lines) were found to be contaminated, 17 of these with crude 

oil, and a few with discarded plastic or metal objects (Gramentz, 1988). The 

typical diet of Caretta consists of molluscs, crustaceans and fishes; the only 

plastics seen in the gut or faeces of the turtles examined were transparent or 

white, suggesting that they were probably ingested by mistake for jellyfish 

(Gramentz, 1988). The effect of oil pollution is not known in detail, 

although small specimens can clearly be immobilised and exhausted by heavy 

contamination (Gramentz, 1988). Some turtles showed no external signs of oil 

pollution, but were seen to be contaminated after examination of the mouth 

cavity or faeces. 

3.12.5. Conservation measures 

Local conservation groups, including Zghazagh ghall-Ambjent and the Society 

for the Study and Conservation of Nature, have been campaigning for 

legislative protection of sea turtles in Malta and to reduce the present 

turtle fishery. According to Lanfranco (in litt.), the Government response is 

encouraging, and the Minister for the Environment has indicated that steps 

will be taken (Balzan, in litt.). A move to protect Ramla Bay did not meet 

with approval. Neither marine turtles nor turtle habitats are protected by 

legislation. 

3.13. MONACO 

The beach area is of recent artificial construction and no nesting occurs; 

Caretta occurs in adjacent waters. 

3.14. MOROCCO 

3.14.1. Nesting sites and numbers 

No marine turtle nesting is confirmed to occur on the Mediterranean coast of 

Morocco, and nesting of any significance appears most improbable. 
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nest on the Mediterranean coast of Morocco, in April--September and 

July-November, respectively (Aouab Taha and Moumni Amina, in litt., 4 July 

1988), this is not confirmed by Laurent (1989a). Laurent surveyed a sample of 

beaches, interviewed fishermen and others, and examined relevant literature 

dating back to the middle of the nineteenth century. He observed no evidence 

of nesting activity during his beach surveys in June and July. Among many 

persons interviewed, only one recalled having seen a presumed turtle track in 
the past (15 years ago, at Ras el Ma). Laurent found no first-hand reports of 

nesting in the historic or recent literature, and no documented reports. 

Although suitable sandy beaches are present, relatively low water temperatures 

linked with the current regime of the western Mediterranean probably inhibits 

turtle nesting, as may also be the case in Spain and Algeria. 

3.14.2. Threats 

Laurent (1989a) estimated, after interviews with many fishermen, that in 

excess of 3000 Caretta are captured (including re-captures) by swordfish 
long-liners based in Moroccan ports. Many turtles are released at sea, but 

there is a significant local sale of carapaces to tourists, and of meat and 

carapaces to Spanish residents of Morocco; some carapaces are exported to 

Spain (this minor international trade appears to be unique among Mediterranean 

countries). Most incidental catch appears to be associated with the ports of 
Nador and Al Hoceima in central Morocco, on the south side of the Alboran Sea 

(Laurent, 1989a). 

3.14.3. Conservation Measures 

There is no protective legislation in force (Laurent, 1989a). 

3.15. SPAIN 

3.15.1. General remarks 

Most available information concerns the Balearic Islands, whose waters hold 

large numbers of Caretta, mainly of sub-adult and adult size. No recent 
nesting is known on the mainland of Spain, and there is no indication that 
significant numbers nested in the past. There are records of very occasional 

nesting on the Mediterranean coast of the mainland in the 1920s, and a small 

number of museum specimens of very young Caretta, but sand temperatures may be 

generally too low for optimum incubation conditions, and intense littoral 

development now precludes significant nesting (Mayol, J., pers. comm., January 

1988). One female Caretta, apparently in a healthy condition, was found on a 

beach near Malaga on 29 April 1986 (Caminas, 1988), suggesting that occasional 

nesting attempts could be made. 

Little information is available on Spanish territories in North Africa (Ceuta, 

Mellila). Turtles are harvested for consumption, apparently in small numbers, 

and there is a minor trade in carapaces (Heredia, B., pers. comm., October 

1989). 

3.15.2. Turtles at sea 

Spanish waters support substantial numbers of foraging or migrating turtles, 

mainly Caretta, and fishermen are reportedly familiar with Dermochelys (Mayol 
and Castello Mas, 1983). 



3.15.3. Threats 

Incidental catch 

There is a very large incidental catch around the Balearics, by fishermen 

longlining for shark and swordfish (Mayol and Castello Mas, 1983). Some crews 

are based in the Balearics, but most are from mainland Spain and take their 

catch back to the peninsula; they operate in the islands between February and 

September, and work the Gibraltar area or in the Atlantic at other times of 
year. 

Each line can include 1000 to 1500 hooks, baited with bluefish or squid, and 
3-10 (average 5.7) turtles are caught accidentally each day by each crew. All 
fishermen agree that Caretta is most common from the end of May but has become 

more rare in summer. Most Caretta are caught in May-August, which largely 

coincides with the period of greatest fishing activity (Caminas, 1988). Given 

that around 80 boats have been operating in recent years, the total incidental 

catch of turtles may be estimated at 16 000 to 17 000 each season (Mayol and 

Castello Mas, 1983). Recent investigations by the Spanish Oceanographic 

Institute have confirmed that 17 000-20 000 sea turtles are caught in the 

Balearic Sea. This very large figure includes a significant, but as yet 

unknown, proportion of recaptures (Sagarminaga, pers. comm., 1988), and the 

actual mortality caused is uncertain. 

There is said to be a large incidental catch of turtles by swordfish 
long-liners in the Alboran Sea (Caminas, 1988). Nearly half of the Spanish 

swordfish catch in the Mediterranean is landed at Alicante, and based on data 

from this port, Caminas (1988) estimated that 7478 and 8389 Caretta were 
caught and released in the region in 1986 and 1987, respectively (it is not 

clear whether these estimates refer to the Alboran Sea, the Balearic Sea, oc 

both). 

The fishermen generally release turtles by cutlLing off the tip of the hook on 

which it is caught, and the turtle is often released with this part left 

embedded in the mouth or throat. Survival is thought to depend on the 

severity of the wound so caused. Smaller hooks seem to cause the highest 

mortality, and fishermen are tending to use smaller hooks because the 

swordfish resource is overfished (Mayol, pers. comm., January 1988). Tn one 

experiment by J. Mas (reported by Caminas, 1988), of six Caretta hooked, only 

one died; the remainder later ejected the hook and were liberated alive. 

Turtles not released are sold to restaurants, in markets, or sold to tourists 

as prepared carapaces (for 300-1500 pesetas) (Mayol and Castello Mas, 1983). 

3.15.4. Conservation measures 

Further studies on the incidental catch problem in the Balearic Sea are under 

way (WWF Project 3803 Spain), including data collection and investigation of 

means necessary to minimise incidental catch and increase survival of hooked 

turtles (Mayol, pers. comm., 1987). Marine turtles are nominally protected in 

Spain under Decreto 3181. 

3.15.5. Miscellaneous 

Most Caretta caught on long-lines around the Balearics are between 30 and 

65 cm in straight-line carapace length, with a distinct majority between 
45 and 55 cm (mean 49.5, range 20-75 cm) (data from Mayol and Castello Mas, 

1983). Mean curved carapace length 52.6 cm. This sample thus includes mostly 

sub- adult turtles, together with a few far from maturity and a few probably 

mature animals. 



3.16. SYRIA 

Little information is available. Lortet (1883, 1887) reported that sea 

turtles, which he identified as Caretta caretta, were reasonably or very 
common along the Levant coast, where they could be seen browsing on algae 

along rocky shores. It had been reported to Geldiay (pers. comm., 2 September 
1987) that large numbers of turtles occur in Syrian waters, and there is 
Significant nesting. On the other hand, an aged fisherman, familiar with 

turtles in the eastern Mediterranean in the 1920s and 1930s, and interviewed 

by Sella in the 1960s (Sella, 1982), did not know of any nesting in Syria (see 

section 3.8., Israel). Turtles were captured frequently and exported to Egypt 

until 1960, some 200--250 per month in that year; many fewer are now caught 

(Laurent, 1989b). 

3.17. TUNISIA 

3.17.1. General remarks 

Baccar (in Litt., 17 August 1988) reports that four species have been recorded 

in Tunisian waters: Caretta caretta, Chelonia mydas, Dermochelys coriacea, and 
Eretmochelys imbricata (no documentation of this last is available). Recent 
analysis (Laurent et al., in press) confirms the regular presence only of 

Caretta, while Dermochelys and Chelonia are recorded on occasion (the latter 
was formerly less rare). Records of Caretta cited by Loveridge and Wiliams 

(1957) inelude: Bizerte, Gabés, Tunis, Sfax market. 

Little information on nesting is available; no well-documented records of past 

nesting exist. According to Argano (1979), the north coast of Tunisia is of 

no special interest with regard to turtle nesting, but the east coast is the 

most important area for turtle nesting in the entire western sector of the 

Mediterranean coast of North Africa. This evaluation seems correct, insofar 

as there is no regular nesting in Algeria or Morocco (Laurent, 1989a) but 

Sparse Caretta nesting in Tunisia (Laurent et al., in press). 

3.17.2. Nesting sites and numbers: Caretta caretta 

The Loggerhead is the only species to nest in Tunisia. Results of recent 

beach surveys in the north and south-east (Laurent et al., in press) indicate 

that nesting is extremely sparse (the north-east sector of the coast has yet 

to be surveyed). Only one nest From which the hatchlings had recently emerged 

(on 1 September, indicating nesting at the end of June or early July), and one 

preserved hatchling from another site, were found during a survey of 900 km of 

coastline, comprising 40% of the available beach length. No nesting tracks 

were observed. The direct evidence of nesting was found on the larger of the 

two Iles Kuriates (15 km off the coast near Monastir) and on the mainland 

beach between Ras Dimass and Mahdin (25 km south of Monastir). Reports from 

local fishermen suggested that some nesting occurred regularly on the Kuriat 

islands, perhaps 2-5 nests annually, and may be regular on the mainland 

beach. Local sources also suggested that nesting occurred on the beach 

between El Bibane and the frontier with Libya, at Ghannouch, and on Thapsus 

(or Ras Dimass island). Several beaches were considered to be potential 
nesting sites, but have not yet been surveyed. According to Baccar (in Les ae 

17 August 1988), Caretta nests at Cap Serrat (north Tunisia) and in the Golfe 
de Gabés (south Tunisia). Gramentz (in litt., 26 July 1988) reports that 
nesting occurs near Nabeul in the Golfe du Hammamet. 

According to Laurent et al. (in press), the present Caretta nesting 
population, apparently very minor, was certainly larger in the past; this 
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cannot be directly substantiated. The suspected decline is attributed to the 
capture of turtles at sea, the taking of eggs and females from nest beaches, 
and the increase in tourist development during the past 15 years (Laurent et 
al., in press). 

3.17.3. Turtles at sea 

The Green Turtle Chelonia mydas was reportedly not uncommon in southern 
Tunisia during the early decades of the present century (sources cited in 
Laurent et al., in press), but is now rare. Only three of 120 carapaces 
examined during Laurent's survey were from Chelonia mydas; the many fishermen 
interviewed appeared not to know the species although fish traders in the Bab 
Jebli market in Sfax were familiar with it, and claimed to receive one 
specimen every two or three years (Laurent et al., in press). The apparent 
decline in the numbers of this species in Tunisian waters is probably a simple 
result of the collapse of nesting populations in the eastern Mediterranean. 

and had been tagged on Cyprus (Laurent et al., in press); it was presumably a 
member of the small population nesting in the Lara area where the Cyprus 

turtle conservation programme has been in operation (see Cyprus account). 

Laurent et al. (in press) report that Caretta occurs in relatively large 
numbers around the coast of Tunisia. Numbers are known to be high in the Gulf 

of Gabés, a vast shallow water area holding some of the most extensive sea 

gcass beds in the Mediterranean. Earlier literature sources suggest that 

numbers were highest in the spring; this may have represented a population 
nesting on Tunisian beaches. Most turtles are now taken by trawlers during 

the winter. It may be that Fewer turtles are present in spring after decline 

of a former Tunisian nesting population, or it may be that more turtles are 

being discovered in winter now that bottom-trawling has been widely adopted 

since the 1960s. 

The majority of tag returns from the Greek nesting population of Caretta come 

from the Gulf of Gabés (Margaritoulis, pers. comm., 2 September 1987), caught 

during the winter months. Loggerheads captured at sea, tagged and released 

off south-east Italy have also been recovered in this area and in northern 

Tunisia (Argano and Cocco, 1988). The large numbers of Caretta present, and 

the tag return evidence, confirm that the Gulf of Gabés is a critical habitat 

for Mediterranean Caretta, apparently mainly during the non-nesting winter 

period. 

3.17.4. Threats 

Incidental catch 

Very large numbers of Caretta are harvested, mainly for domestic consumption; 

a significant proportion is used in preparation of tourist souvenirs. Argano 

and Baldari (1983) estimated around 1500 captures annually. The recent survey 

by Laurent and colleagues (Laurent et al., in press) indicates that 4000-5500 

Caretta are taken in the Gulf of Gabés incidental to other fishing activities, 

primarily by the demersal trawl fleet operating out of Sfax during winter. 

Perhaps 20-30% of the total turtle catch is taken by other fisheries, using 

swordfish long-lines, tune seines, and other nets and lines (Laurent et al., 

in press). Eggs and occasionally a nesting female are taken from nesting 

beaches. 
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Turtles captured accidentally in trawls are typically alive when brought 

aboard, but all are taken for food (Laurent et al., in press). Turtle meat is 

a traditional part of the diet in many towns and villages in south-east 

Tunisia; it is sold at a lower price than fish and is used primarily by the 

poorest sectors of the community (Laurent et al., in press). It is considered 
to have a high therapeutic value (Lanteri, 1982). Turtle oil is sometimes 

used for medicinal purposes; turtle heart and blood were formerly attributed 

special properties. The chief market is Bab Jebli in Sfax. Carapaces are 

usually discarded; very few were seen on sale to tourists. Harvest of this 

magnitude seems certain to have a severe impact on Mediterranean turtle 

populations, and the feasibility of ending or reducing turtle utilisation 

should be investigated. During winter 1989-1990 the turtle harvest has 

reportedly béen very much reduced; in advance of anticipated national 

legislation the local council has strongly discouraged the sale of turtles at 

Sfax and fishermen have been returning turtles caught to the sea (Nefzi Tarek, 

pers. comm., 21 May 1990). Reportedly, most turtles are alive when returned, 

and national turtle consumption is very low (Nefzi Tarek). 

Turtle consumption was also recorded by early twentieth century writers and 

late nineteenth sources, and appears to be a long-standing practice; turtles 

were in the past taken incidental to other fisheries, although they were also 

hunted with harpoons and siezed while resting at the surface (Laurent et al., 
in press). 

Dermochelys is said to be used for food and medicinal purposes (Baccar, 

in litt.); Dermochelys is very rarely utilised for such purposes elsewhere, so 
further data on use in Tunisia would be of interest. 

3.17.5. Conservation measures 

There is no national protective legislation in force although according to 

Laurent et al. (in press) the Commissariat Général Aa la Péche published note 

No. 1155 on 10 June 1987, calling upon the regional authorities to promote a 

ban on the turtle fishery, as called for under the terms of the 19/7 African 

Convention, of which Tunisia is a party. 

3.18. TURKEY 

3.18.1. General remarks 

On available information (which is incomplete for central and eastern parts of 

the North African coast), Turkey is the most important single country in the 

Mediterranean as regards total numbers of nesting females per scason, and 

species diversity (both Caretta and Chelonia nest). At the same time, tourist 

development is affecting much of the Mediterranean coast of Turkey, and plans 

exist for further developments at most important beaches. 

Some turtle nesting occurs almost everywhere between Dalyan in the west, and 

the border with Syria, in the east, wherever suitable beaches without excess 

disturbance are found (Baran and Kasparek, (1989a). The total length of 

beaches distributed along the Aegean and Mediterranean coastline of Turkey is 

about 600 km. Most significant nesting takes place on 13 main beaches, 120 km 

in total length; less significant nesting occurs on another four beaches, some 

19 km in length overall (Baran and Kasparek, 1989a). 

Fieldwork carried out by Geldiay and his co-workers up to 1979 had covered 

five western and central sites between Dalyan and Alanya, totalling almost 
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100 km in length, and subsequent work in 1980-1982 covered much of the easlern 

coast between Silifke, Mersin, and Yumurtalik (Geldiay et al., 1982, Geldiay, 

1984). The research procedures used have not been presented in detail. 

The 1988 WWK-EEC-DHKD project was the first comprehensive survey of the 

Turkish Mediterranean coast for turtle nesting sites; the primary objective 

was to locate nesting sites and to allow assessment of their relative 

importance (Baran and Kasparek, 1989a). The tracks of emerging females were 

counted on three separate occasions during the three months of field work. It 

is important to note that the published figures are not claimed to represent 

fresh tracks only (Kasparek, in litt., 8 December 1988), and the figures 
typically comprise tracks made during some unknown period and still visible on 

the beach. It is thus rarely possible to derive an estimate of nests made per 

night, and impossible to make a firm estimate of seasonal nesting numbers. To 

the extent that earlier tracks are Likely to have become obscured between 

surveys, the figures will underestimate the actual nestling effort. Counts 

were more frequent at the two major Chelonia beaches (Baran and Kasparek, 

1989a; Langeveld and Sarigiil, 1988), and permit some estimate of nesting 

numbers. 

Caretta is known to nest at several sites, from the Dalyan region eastward at 

least to Tuzla beach (between Kazanli and Akyatan in the Cukurova Delta 
region, used mainly by Chelonia), and C. mydas at fewer sites, from the 

Manavgat-Kizilot region of Antalya Bay eastward to Samandagi, near the border 

with Syria (Baran and Kasparek, 1989a; Geldiay et al., 1982; Geldiay, 1984). 

Significant Chelonia nesting is largely restricted to Kazanli and Akyatan in 

the Cukurova Delta coast, south of Adana. It is not entirely clear to what 

(Geldiay, 1984; Langeveld and Sarigiil, 1988) that virtually all nests are by 

Chelonia. 

3.18.2. Nesting sites and numbers: Caretta caretta 

Nesting has been recorded by Geldiay at Dalyan, Fethiye, Kas, Finike, Kumluca, 

Kemer, Antalya, Belek, Side, Alanya, Gazipasa, Silifke and Mersin (Geldiay 

et_al., 1982; Geldiay, 1984). Some nesting may have occurred, and may still 

occur, along the Aegean coast, and nesting certainly occurs at several sites 

on the Mediterranean coast not examined by Geldiay, but reported by Baran and 

Kasparek (1989a). 

The sites discussed below are those regarded by Baran and Kasparek (1989a) as 

the most important nest beaches in Turkey. 

3.18.2.1. Dalyan 

Information on turtle emergence and nesting at Dalyan gathered during the 1987 

season is broadly compatible with data presented by Geldiay. The 1987 

information has been collected by Riccardo Jesu (a research student from 

Genova) and by a team organised by the Kavala Group. Jesu walked the beach 

for a variable period each night, with a confirmatory survey the next morning, 

and recorded nests and non-nesting emergences. His operation commenced in 

June 1987, and thus omitted the earliest part of the nesting season. Data 

made available by Jesu are presented in Table 6. 

If the mean figure of 4.8 nests per night for the 32 day period recorded by 

Jesu was maintained for 60 days in the main June July nest season, some 288 

nests would have been laid, and perhaps 350 in total in 1987 (allowing for 



Table 6. Turtle emergence and nesting data, Dalyan Beach, 4 June-5 July 

1987. This period represents about half the main nesting 

season. Note: this information was collected by Riccardo Jesu (Genova) as 

part of an MSc project; the author is most grateful to R. Jesu for his 

kindness in making these data available. 

Date Total emergences Emergence only Nests 

(no nest) 

June 4 9 5 4 

5 10 8 2 

6 11 10 1 

7 9 5 4 

8 tl 7 4 

9 21 9 12 

10 10 5 5 

11 2 0 2 

12 3 u 2 

13 3 1 2 

14 3 1 2 

15 2 0 2 

16 3 2 1 

17 7 0 7 

18 8 5 3 

19 7 3 4 

20 9 4 5 

21 20 12 8 

22 29 13 16 

23 13 5 8 

24 23 19 4 

25 5 2 3 

26 4 1 3 

27 7 2 5 

28 4 1 3 

29 7 2 5 

30 9 4 5 

July 1 26 18 8 

2 9 4 5 

3 Tl 3! 8 

4 12 6 6 

5 15 10 5 

Total 322 168 154 

Mean per night: sie) 5.2 4.8 



Table 7. Caretta nesting at Dalyan, 1987-1989. See below for key to data 
sources. 

Year 1987 1988 1989 

Nests 1542 145¢ 250° 

c. 300> 

Key: ? 4 June -5 July data collected by R. Jesu; > estimate for 1987 total 

extrapolated from Jesu’s data (see text); © data collected by Hacettepe 

University, cited by Sarigitil (1989). 

Sparse nesting at each end of the season, in early May and in August). This 

is very close to the figure of 330 nests per season published by Geldiay 

et_al., (1982). A seasonal total of 350 nests would correspond to around /7 

nests per kilometre (given a beach length of 4.5 km), and 117-140 nesting 

females (assuming a mean clutch number per season of 3 or 2.5, respectively). 

On the other hand, the mean figure of 4.8 nests per day of the season recorded 

by Jesu does not confirm Geldiay's (1984) estimate of more than four nests per 

day on each kilometre of beach; the 1987 data suggest a mean figure of only 

about 1.1 nests per day per kilometre. This discrepancy is not necessarily 

indicative of a decrease in turtle nesting at Dalyan; at many turtle nest 

beaches around the world, nesting numbers frequently vary markedly between 

seasons, and differences of an order of magnitude are not uncommon. However, 

it is certain that human activity on the Dalyan beach was excessive during the 

1987 season. Not only have varying numbers of tourists visited the beach 

during the night in order to see turtles, following widespread national and 

international media attention, but several groups of researchers (with 

different levels of competence) have been engaged in survey work involving the 

Dalyan area and nesting turtles. In these circumstances, it would be expected 

that a significant number of females would have been deterred from nesting at 

Dalyan in 1987. It has been reported that disturbance was further increased 

during 1988, caused both by tourists and certain turtle workers. 

Sarigtil (1989) reports that the Hacettepe University team counted 145 nests in 

1988, and 250 during 1989, equivalent to 56 per kilometre for the season. 

The Dalyan-Iztuzu area was declared a Specially Protected Area in late 1988 

(the adjacent Kéycegiz Lake was subsequently included). The DHKD (Society for 

the Protection of Nature) and AGA (Aktions Gemeinschaft Artenschutz) carried 

out a beach protection project during 1989, including access management and 

public education. 

3.18.2.2. Sarigerme—Dalaman 

This beach, some 10-11 km long, is around 10 km (in a straight line) east of 

Dalyan beach. Preliminary observations in July 1987 (Groombridge, 

unpublished) at the western-most section of beach near Sarigerme revealed no 

tracks, although local fishermen reported that nesting females and hatchlings 

had been seen regularly during at least the past seven years, and that turtles 

are frequently caught by accident in the area. This section is subject to 

heavy disturbance from a large tourist camp, and any nesting that does occur 



is probably very minor. Toward the east, two nests were found on 12 July in a 

1 km stretch in front of the airport and west of the Acisu mouth (in an area 

generally too stony for turtle nesting), and five nests (three opened by 

predators) in 1 km of beach east of the Acisu mouth (Groombridge, 

unpublished). Local informants reported that sea turtles nest in some 

numbers, but mostly on the far eastern end of Dalaman beach. 

The central section of beach, west of Dalaman Airport and in front of the 

Government State Farm, was visited by Kinzelbach and Whitmore in early June 

1987; around 19 sets of recent tracks were recorded (C. Whitmore, pers. 

comm.). Local informants confirmed that turtles do nest on this stretch, but 

that nests are subject to very heavy predation by foxes. Observations made 

during the 1988 survey further confirmed the particular importance of this 

section, extending for 3.8 km between the mouth of the Dalaman River and the 

SEKA papermill outflow; the adjacent section extending 1.9 km east to the 

mouth of the Acisu was also important (Baran and Kasparek, 1989a). Counts of 

tracks and nests extracted from Baran and Kasparek (1989a) are presented in 

Table 8; these data allow comparison to be made between different sections of 

the Sarigerme—Dalaman beach, but do not permit an estimate of seasonal nesting 
numbers (see section 3.18.1). 

Current plans for tourism investment allow for most of the Sarigerme-Dalaman 

beach, except for a 1.5 km section in front of the airport, to be subject to 

tourist development, including hotel construction (Baran and Kasparek, 

1989a). A large hotel complex was under construction in 1987 on a rock 
headland overlooking the western sector, and another complex overlooking the 

eastern stretch. Baran and Kasparek (1989a) recommend that any future 

construction work be confined to the Sarigerme area, and that the more central 

beaches with most nesting activity be strictly protected. They also stress 

the need to control effluent from the SEKA papermill. 

Table 8. Summary of nesting data collected on Sarigerme—Dalaman beach during 

1988 survey (Baran and Kasparek, 1989a). In this and subsequent tabulations, 

figures in "Emergences" column include nesting and non-nesting tracks. 

Date Length (km) Site Emergences Nests 

24 June 3.8 Dalaman River - SEKA outflow 24 13 

1.9 SEKA outflow —- Acisu mouth 5 4 

30 June Dalaman River - SEKA outflow 28 20 

SEKA outflow - Acisu mouth 20 11 

11 July SEKA outflow - Acisu mouth 11 2 

12 July Dalaman River - SEKA outflow 37 24 

12 August Dalaman River - SEKA outflow 73 17 

SEKA outflow - Acisu mouth 4 3 

Dalaman River - SEKA outflow counts during period: 162 74 

As percentage of total Sarigerme- Dalaman counts: 70% 73% 



3.18.2.3. Fethiye-Calis 

The northern section of beach some 4.8 km in length near Calis, commencing 

about 5 km north of Fethiye, is ranked by Baran and Kasparek (1989a) as an 

important Caretta nesting beach. The beach is some 50 m wide, generally a 

mosaic of shingle and sand. Geldiay (1984) listed this area as a medium 

nesting density site, with 1-4 nests/km/night. Counts of tracks and nests 

extracted from Baran and Kasparek (1989a) are presented in Table 9. 

There is heavy tourist use of the beach, mainly in the vicinity of a tourist 

camp at the north end of the central sector, and gravel is extracted from the 

northern sector (Baran and Kasparek, 1989a). 

The site was listed in 1988 as a Specially Protected Area. 

Table 9. Summary of nesting data collected on Fethiye-Calis north beach 

during 1988 survey (Baran and Kasparek, 1989a). 

Date Length (km) Site Emergences Nests 

25 June Wao) Northern sector 3 3 

1.5 Central sector 23 19? 

Za Southern sector, to Calistepe 19 18? 

13 August Northern sector 0 0 

Central sector 52 50 

Southern sector, to Calistepe ilal 10 

Central sector total counts during period: 75 69? 

3.18.2.4. Patara 

This 11.8 km long sandy beach is around 80 km east of Dalyan (measured in a 

straight line), south of Kumluova and Xanthos, and is bisected by the mouth of 

the Esencay River. The eastern half, between the Esencay and Patara is 

relatively high and sandy, with a prominent slope above the tideline. 

According to Baran and Kasparek (1989a), this is the beach referred to as 

"Kas" in Geldiay (1984), and, with 1-4 nests/km/day, cranked by Geldiay as of 

medium importance. Casual observations made on the eastern end of the beach 

near Gelemis on 8 July 1987 revealed four fresh Caretta nests, plus two 
U-turns, in 1.5 km (Groombridge, pers. obs.); this section alone had at least 

as many fresh nests as the 4.5 km Dalyan beach was holding nightly on 5-12 

July. Examination by binoculars of part of the remaining 3-4 km westward to 

the river showed numerous apparently fresh emergence tracks extending to the 

waterline. Much of the western half of the beach consists of rather silty and 

compacted sand, frequently very flat and low-lying. One old track, with no 

Caretta, had been opened and gulls had recently been eating the exposed eggs. 

The eggs were below the water level. Much of the beach showed evidence of 

wind erosion, and, although about ten concentrations of empty turtle egg 

shells were found, probably indicating past nest sites, no further tracks were 

visible. 
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Gramentz (in litt., 13 August 1988) found that tourist activity had increased 
very greatly in the 1988 season, with more accommodation available (a dozen 

pensions instead of the two present in 1987), and more facilities on the beach 

(and plans to asphalt the track leading to the beach). 

reliable report of egg-collecting. 

He also received a 

Barton (pers. comm., October 1988) also 

reported heavy tourist use of Patara beach, with tractors driving up and down 

the beach carrying soft drinks for drink stalls. 

development is currently under way in the vicinity of Gelemis. 

Large scale tourist 

Although stopped by military exercises that took place on the beach from 

10 July onward, Dieter Gramentz was able to survey nesting activity east of 
the Esencay between 7 June and 9 July. 

recorded, all Caretta, and at least 14 nests, mostly just east of the Esencay; 

eight females were tagged (Gramentz, in litt.). 

During 32 nights, 124 emergences were 

extracted from Baran and Kasparek (1989a) are presented in Table 10. 

and Kasparek stress the extremely high proportion of non-nesting emergences. 

On a brief examination of the beach in July 1987, almost all tracks were on 

the eastern half of the beach (Groombridge, pers. obs.), whereas during the 

1988 season, 60% of tracks were on the western half (Baran and Kasparek, 

1989a). This possibly reflects increased disturbance in the east. 

Counts of tracks and nests 

Baran 

Patara was designated a Specially Protected Area on 2 March 1990 by Government 

Gazette No. 20449 (Whitmore et al., in press, 1990). 

Table 10. Summary of nesting data collected on Patara beach during 1988 

survey (Baran and Kasparek, 1989a). 

Date Length (km) Site 

10 June 6.0 Eastern sector 

4.8 Western sector 

26-28 June Western sector 

13 July Eastern sector 

Western sector 

14 August Eastern sector 

Western sector 

Emergences 

17 

12 
26 

10 

38 

Total counts during period: 

3.18.2.5. Finike-Kumluca 

This beach extends for some 20.5 km around Finike Bay. Geldiay (1984) 
suggested an average of more than 4 Caretta nests/km/day along the western 
section of the beach near to Finike, and 1-4 Caretta nests/km/day in the 
eastern sector, nearer to Kumluca and Mavikent. Baran and Kasparek (1989a) 
rank the eastern sector as one of the most important Caretta nesting sites in 
Turkey. This stretch is mainly shingle, sand is predominant in the west. 
Huts used by local people during the summer months are the major human impact 
on the beach; these are concentrated in the eastern sector, but in total 

affect the equivalent of half the entire beach length (Baran and Kasparek, 

1989a). Most people arrive in July, together with most household goods, cars, 
and domestic animals; the huts have an electricity supply from Mavikent. 
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Because the huts are unoccupied during much of the nesting period, nesting 

itself is probably little disrupted, although hatchlings are thought to be 

seriously affected by light pollution, the passage of motor vehicles and 

predation by domestic animals (Baran and Kasparek, 1989a). The Ministry of 

Tourism currently plans development on the eastern section. 

Counts of tracks and nests taken from Baran and Kasparek (1989a) are presented 

in Table 11. Most nesting occurred on the eastern sector, adjacent to 

Mavikent, and mostly in more central parts of this sector. On one occasion, 

counts were made on the major central-east beach on two adjacent days 

(27/28 June); the figures for 28 June, indicating 21 tracks and 14 nests, 

presumably represent new emergences from the night of 27/28 June. On this 

assumption, density was relatively high, at 5.6 nests/km/night. 

Table 11. Summary of nesting data collected on Finike-Kumluca beach during 
1988 survey (Baran and Kasparek, 1989a). 

Date Length (km) Site Emergences Nests 

13 June 4.7 Western sector (part) 14 7 

6.2 Eastern sector (part) 32 6 

27 June Bish Western sector 13 8 

TIES) Eastern sector 35 30 

28 June 7.4 Eastern sector (part) 40 25 

ZS Southern sector, to Calistepe 19 18? 

16 July iS Eastern sector 181 71 

15 August 4.7 Western sector (part) 0 te) 

16 August 4.8 Eastern sector (part) 102 0 

17 August 4.7 Western sector (part) 0 0 

17 August 6.6 Eastern sector (part) 8 1 

19 August Bia i! Eastern sector (part) 0 (¢) 

Eastern sector total counts during period: 398 133 

3.18.2.6. Belek region 

The coast between Antalya and Side, some 30 km in length, includes several 

beaches where turtle nesting has been recorded; Geldiay (1984) treats three 

sites (Antalya, Belek/Serik, Side) separately, whereas Baran and Kasparek 

suggest that the whole coast be treated as a unit. According to Geldiay 

(1984), Antalya and Belek/Serik support more than four nests/km/day, and Side 

1-4 nests. Data presented by Baran and Kasparek (1989a) suggest that rather 

diffuse nesting occurs at several places along this coast; selected figures 

are given in Table 12. On the 13.3 km Belek-Cakallik beach on 18 July, 45 

nests (71 emergences) were thought to be either one or two days old; this is 

equivalent of about three nests/km/day. According to Baran and Kasparek, 

Belek-Cakallik beach is called Belek beach by Geldiay, and Belek-KOprii Cayi 

beach is called Serik beach. Most parts of this coast are affected by local 

and international tourist activity, beach vehicles, nest predators, and 

further developments are planned. 



Table 12. Summary of selected nesting data collected on the Belek coast 

between Antalya and Side during 1988 survey (Baran and Kasparek, 1989a). 

Date Length (km) Site Emergences Nests 

17 June 10.8 Lara- Aksu beach 23 17? 

18 July Lara-Aksu beach 24 13? 

18 June 333 Belek-Cakallik beach 42 25? 

25 June Belek-Cakallik beach 31 20 

18 July Belek-Cakallik beach 71 >45 

24 August Belek-Cakallik beach 17 15 

18 June 8.5 Belek-K6prii Cayi 18 11 
19 July Belek-Koprii Cayi 65 34 
21 June 6.6 Nigit-Perakende 22 13 

19 July Nigit—Perakende 38 32 

26 August Nigit-Perakende 12 5 

3.18.2.7. Kizilot region 

Baran and Kasparek (1989a) note that the western sector (Side east beach) has 

local concentrations of nesting Caretta unique among Turkish sites; important 

nesting by Caretta, and more rarely by Chelonia, also occurs on the eastern 

sector (Kizilot). Tourist developments affect much of Side beach, and most 

turtle nesting was found in the less developed eastern portion, some in 

between huts used by locals during summer, and some in the adjacent 

undisturbed beach extending east to the mouth of the Manavgat River. Kizilot 

west beach extends from the Manavgat River to the Cactus Beach Hotel 1 km east 

of Kizilot. Seventy-five nests were recorded on 24 July, and, assuming no 

nests were counted twice, it may be assumed that these were made on the three 

nights between that date and the previous count on 21 July. This is 

equivalent to 25 nests per night on 7.7 km, or 3.2 nests/km/night. This area 

is subject to sand and shingle excavation, local and international holiday 

activity, and two large hotels were under construction in 1988. Substantial 

nesting also occurs on Kizilot east beach, which is affected by hotel and 

recreational development. 

Baran and Kasparek (1989a) strongly urge that parts of Side east, Kizilot west 

and Kizilot east beaches should be managed as a strict nesting reserve. 

Table 13. Summary of selected nesting data collected in the Kizilot region 

during 1988 survey (Baran and Kasparek, 1989a). 

Date Length (km) Site Emergences Nests 

21 June 375 Side east beach (part) 20 10 

24 July Side east beach (part) 11 6 

22 June 7.7 Kizilot west beach 54 38 

21 July Kizilot west beach 23 16 

24 July Kizilot west beach 143 75 

23 June 8.5 Kizilot east beach 20 13 

24 July Kizilot east beach 75 47 



3.18.2.8. Demirtas 

This 7.4 km beach is situated close to the small town of Demirtas. There ig 
one hotel, modest holiday activity, and some sand and shingle extraction; the 
Ministry of Tourism does not plan further development. 

Table 14. Summary of nesting data collected on Demirtas beach during 1988 

survey (Baran and Kasparek, 1989a). 

Date Length (km) Site Emergences Nests 

15 June 7.4 Demirtas Wit 3 

26 July Demirtas 74 38 

15 August Demirtas 16 3 

3.18.2.9. Gazipasa Ciftlik 

About 1.6 km of this mainly shingle 2.4 km beach is suitable for nesting. 

There is no tourist activity, although the southern portion is used for sand 

and shingle extraction. Reportedly, some egg collecting occurred in the past, 

and it appears that turtles are sometimes killed, seemingly in order to take 

the carapace for decoration. Baran and Kasparek (1989a) consider nesting 

density, which appears to be mainly or entirely by Caretta, to be relatively 

high. 

Table 15. Summary of nesting data collected on Gazipasa Ciftlik beach during 

1988 survey (Baran and Kasparek, 1989a). 

Date Length (km) Site Emergences Nests 

16 June 1.6 Gazipasa Ciftlik 8 3 

26 July Gazipasa Ciftlik 39 28 

3.18.2.10. G6ksu Delta 

This extensive wetland region is bordered by beaches some 22.4 km length in 

total; most turtle nesting, mainly or entirely by Caretta, occurs on a stretch 
about 5 km long midway along the 10.5 km western coast. Silifke is the 

nearest large town, and this area might correspond in part to the Silifke 

beaches discussed by Geldiay (1984). The northern 2-3 km of the west coast is 

used for tourism, with several holiday villages for Turkish people; the 

southern 3 km is very flat and often washed over by the sea. Some sand 

excavation occurs on the central portion used by turtles. Baran and Kasparek 

suggest that 36% (= 30) of 84 tracks observed on 12 July probably dated from 

the previous night; use of the same percentage would indicate that about eight 

nests were made, giving a density of 0.8 nests/km/night. Most emergences did 

not result in nesting. 

The Goksu Delta was designated a Specially Protected Area on 2 March 1990 by 

Government Gazetle No. 20449 (Whitmore et al., in press, 1990). 



Table 16. Summary of nesting data collected at Goksu Delta during 1988 
survey (Baran and Kasparek, 1989a). 

Date Length (km) Site EKmergences Nests 

21 June 10.5 Go6ksu Delta 39 17 

12 July Goksu Delta 84 22* 

*Calculated from figures iin Baran and Kasparek (1989a:99). 

3.18.2.11. Loggerhead nesting sites: a summary 

Considering only the Caretta sites for which Geldiay provides estimates of the 

number of nests per km per season (Dalyan, Kumluca, Side, Alanya), Dalyan is 

by far the most important. The density of around 70 nests per kilometre over 

the season (assuming the beach is 4.5 km in length, not 7 km as stated by 

Geldiay) is more than twice the density of about 30 recorded at the two most 

comparable sites. In his 1984 paper, Geldiay (Figure 9), stated that three 

other sites he investigated (Finike, Antalya and Serik) have a comparable 

daily nest density, all with in excess of four nests per day per season. The 

length of available nest beach, and the total number of nests per season, at 

these other sites are not presented, and so the number of nests per km per 

season cannot be calculated. 

Unpublished data collected in 1987, and information gathered during the 1988 
WWE-EEC-DHKD survey (Baran and Kasparek, 1989a) indicate that several sites, 

in addition to Dalyan, hold significant numbers of nesting Caretta. None of 
the other sites has yet been adequately surveyed during the nesting season, 

and so none has data comparable to those available for Dalyan, first surveyed 

by Jesu and by the Kavala team in 1987. The incomplete information at hand 

suggests that some of the nine additional beach areas ranked as major nesting 

sites by Baran and Kasparek (1989a) might have supported nesting numbers 

during 1988 comparable to those at Dalyan in 1987, although nesting density is 
very much lower at most. 

Preliminary data tabulated in an interim project report (Baran and Kasparek, 

1988) indicate that some 630 Caretta nests were recorded between Dalyan and 

the Goksu Delta in the period 29 May-18 July 1988; a mean of around 13 Caretta 

nests per night during 50 days. The major nesting effort was distributed over 

about 10 main beach areas. Because the earliest part of the nesting season 

was not covered, and many nests might have been missed between visits, this is 

likely to be a significant underestimate. These data are not tabulated in the 

final report (Baran and Kasparek, 1989a), but are consistent with figures 

given in the discussion of individual nesting beaches. Extrapolating from 

this figure, to reflect a nesting season of around 110 days (mid May-late 

August), suggests a minimum of 1650 nests might have been deposited during the 
1988 season; assuming three nests per female suggests that a minimum of 550 
females nested. Data in Geldiay et al. (1982) and Geldiay (1984) suggest, on 
the basis of similar assumptions, that around 1000 Caretta nested per season. 
1t seems fair to assume that the average seasonal nesting contingent in Turkey 
is likely to be between the two extremes of 550 and 1000 females. 



3.18.3. Nesting sites and numbers: Chelonia mydas 

Some Chelonia mydas nesting takes place along cenlral and eastern parts of 
Antalya Bay, or did so formerly (Geldiay et al., 1982: 429, Fig. 3). Specific 
locations include Belek beach (40 km in extent, at 36°50'N, 30°58'E), Side 

(30 km, at 36°51'N, 31°28'E) and Alanya (12 km, at 36°36'N, 32°05'E). No 
C. mydas nesting has been found west of Belek, and Alanya was the eastern-most 

site reported. Subsequent studies in 1980-1982 (Geldiay, 1984: 72, Fig. 9) 
appear to have revealed no C. mydas nesting at Belek or Side, some nesting 
near Alanya, but more important nesting at Mersin, Tuzla, Karatas and 
Yumurlalik. The 1988 WWk-EEC-DHKD survey revealed that significant Chelonia 
nesting is largely restricted to Kazanli and Akyatan on the Cukurova Delta 
coast, south of Adana, with some nesting at Samandagi, near the border with 
Syria (Baran and Kasparek, 1989a). 

The sites discussed below are those regarded by Baran and Kasparek (1989a) as 

the most important Chelonia nest beaches in Turkey. 

3.18.3.1. Kazanli 

Kazanli is situated some 10 km east of Mersin, near the western end of the 

very extensive Cukurova delta region, formed by the Tarsus (Berdan), Seyhan 

and Ceyhan Rivers, and located south of Adana. The delta lowlands, with a 

coast extending some 130 km, have been settled relatively recently following 

reduction in the incidence of malaria. Kazanli beach is about 4.5 km long; a 

soda and a chrome factory are located behind the western-most 0.5 km stretch, 

which is separated from the next 0.5 km section by an effluent channel. The 

latter section is backed by low dunes with a bamboo fence, regularly advanced 

toward the beach, demarcating the margin of the irrigated arable delta 

lowlands, and is separated from the next section to the east by a beach 

shipyard area. The next section is also about 0.5 km long, and is separated 

from the final 2.5 km stretch by a holiday camping area used by local people. 

Langeveld and Sarigil participated in the fieldwork in the Cukurova region, 

and provide (1989) a relatively detailed treatment of turtles and nesting (the 

figures presented by Langeveld and Sarigiil differ slightly from those 

published by Baran and Kasparek; for the sake of consistency the latter are 

tabulated here). 

Baran and Kasparek (1989a) stress the several factors having an impact on the 

Kazanli nesting beach. The bamboo fence behind the main nesting section is 

being shifted seaward and consolidated as a flood protection for the arable 
hinterland; this is critically reducing the width of beach available for 

nesting. There is substantial light pollution from the adjacent factories, 

both of which also discharge apparently untreated industrial effluent directly 

into the sea, which is highly opaque and milky or milky-green in colour. 

Shrimp trawlers operate within 50 m of the beach. The beach is heavily 

littered with plastic waste and tar. Recreational use of the beach does not 

appear to have a critical impact on the main nesting section, although lights 

cause disorientation of hatchlings on adjacent sections. 

According to Baran and Kasparek (1989a), local people remember participating 

in the Chelonia fishery during the 1960s, when they would turn emerging 

females on the beach, to be loaded into the company lorry which came the next 

morning. Information gathered by Sella (1982) suggests that the former turtle 

fishery (see below) had depleted populations near Mersin, presumably including 

Kazanli, by the mid-1960s, when turtle harvesting shifted eastward to the 



coast between the Seyhan and Ceyhan Rivers. It is conceivable that the 

relatively large Kazanli population is now recovering somewhat from heavy 

exploitation in the 1960s. 

Table 17. Summary of selected nesting data collected at Kazanli beach during 
1988 survey (Baran and Kasparek, 1989a). 

Date Length (km) Site Emergences Nests 

20 June 3.5 Kazanli (excluding western 70 55 

24 June 0.5 km near soda/ 15 13 

25 June chrome factories) 20 11 
26 June 5 4 

27 June 6 2 

3 July 40 20 

4 July 6 2 

5S July 5 4 

6 July 7 4 

10 July 4 3 

11 July 5 2 

8 August 4 1 

9 August 1 1 

11-18 Aug 4 3 

(inclusive) 

Totals: 156 125 

0.5 km beach between factory and shipyard: 134 95 

Percentage of total: 76% 

Density: 47/km 

Nests/night (during main June/July period): gx 

Nests/km/night (during main June/July period): 4.3% 

*These highly approximate figures are calculated from the partial June/July 

data tabulated above; they include nests already present on the beach on 

20 June, but do not include the apparently decreasing number of nests expected 

after 11 July. 

3.18.3.2. Akyatan 

This 21.7 km beach extends along the south-west coast of the Cukurova Delta 

region, to its southern extremity in the vicinity of Karatas; the extensive 

Akyatan Goll lies a few kilometres inland. Only some 4-5 km in the western 

sector is subject to tourist activity, the remainder is little used and 

appears only moderately affected by plastic and oil pollution. 

Langeveld and Sarigiil (preliminary report, 1989) provide a more complete 

tabulation of data for Akyatan than Baran and Kasparek (1989a) give in their 

text; counts of tracks and nests extracted from Langeveld and Sarigiil are 

presented in Table 18. The total number of nests recorded on Akyatan beach is 

only slightly lower than the Kazanli total, but nesting at Akyatan is 

distributed over a much greater length of beach; most occurs along the central 

sector. 



Table 18. Summary of selected nesting data collected at Akyatan beach during 

1988 survey; data for a few dates on which partial surveys were made are 

excluded (Langeveld and Sarigiil, preliminary report, 1989). 

Date Length (km) Site Emergences Nests 

2 June 18 Akyatan (west and centre) 20 5 

10 June Akyatan (west and centre) 27 12 

17 July Akyatan (west and centre) 198 72 

3 June 5 Akyatan (east) 0 ce) 

11 June Akyatan (east) ] 1 

22 June Akyatan (east) 21 >4 

1 July Akyatan (east) 6 2 

17 July Akyatan (east) 17 6 

3.18.3.3. Samandagi 

Baran and Kasparek (1989a) rank this area as the third most important Chelonia 
nest site in Turkey. Much of the eastern shore of the Bay of Iskenderun is 

rocky; this 10.3 km beach is located in extreme south-east Turkey, adjacent to 

the border with Syria. Most nesting occurs along a 5 km stretch toward the 

south, between a holiday village and the mouth of the Orontes River. Sand is 

extracted from the south end of the beach; the beach is heavily littered with 

debris, notably plastic waste. 

Table 19. Summary of selected nesting data collected at Samandagi beach 

during 1988 survey (Langeveld and Sarigiil, preliminary report, 1989). 

Date Length (km) Site Emergences Nests 

19 June 10 Samandagi 3 1 
30 July Samandagi 34 33 

3.18.3.4. Green Turtle nesting sites: a summary 

According to Geldiay (1984: 72, Fig. 9) there appear to be 1-6 C. mydas nests 

per kilometre per day of the nesting season at Alanya; fewer than one per km 

per day at a site a little to the east of Alanya; and more than six nests per 

km per day at each of four sites - Mersin, Tuzla, Karatas and Yumurtalik 

around Adana in the east. A precise figure for the length of all these 

beaches is not available, but extrapolation from these nesting rate estimates 

suggests that annual nesting numbers at the time of Geldiay's fieldwork (late 

1970s, early 1980s) could have been in excess of 1000 females. However, 

details of the surveys on which these nesting density data are presumably 

based are not available, and some doubt has been expressed over their accuracy. 

Results of the 1988 WWH-EEC-DHKD beach survey indicate that significant 

Chelonia nesting still occurs on the Cukurova Delta coast, between Mersin and 

Yumuctalik, although numbers do not appear to be high. Langeveld and Sacigiil 
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Table 20. Selected nesting data collected in south-east Turkey (Cukurova 

Delta and coast of Gulf of Iskenderun), 1988 (Langeveld and Sarigil, 

preliminary report, 1989). Sites are tabulated in west-east sequence. Most 

figures are rounded to nearest whole number. 

Beach Nests % of total Nests/km Nests/km/night Period 

(maximum!) (max?) 

Kazanli (total beach) 116 11.0 4-6.vi 
Kazanli (major sector) 85 29 283 

Tarsus 1 

Tuzla 4 

Akyatan (total beach) 105 puis) 10.vi-17.vii 

Akyatan (major sector) 71 24 7 

Karatas 3 -1 25.v-3l.v 

Agyatan 3 04 31.v-7.vi 

Yelkoma 3 04 18.vi-4.viii 

Yumurtalik 15 .38 16.vii-l.viii 

Yumurtalik (east) 12 

Dortyol 1 

Samandagi (total beach) 33 .27 19.vi- 30.vii 
Samandagi (major sector) 33 11 11 

1 Refers to maximum nests/km/night within survey dates, this is not 

necessarily the peak of the entire nesting season. 

2 Indicates period during which maximum nesting effort was recorded. 

Table 21. Summary of selected nesting data collected in south-east Turkey 

(Cukurova Delta and coast of Gulf of Iskenderun) between 25 May and 16 August 

1988 (Langeveld and Sarigtil, preliminary report, 1989). 

Total beach length surveyed: 138 km 

Total nests located: 297 (4+ 64 possible nests) 

Possible number of nesting females*: 300-350 

km nests % of total 
Major beaches: 

Kazanli 4.3 116 39 

Akyatan 25 105 35 
Minor beaches: 

Samandagi 10 34 11 

Yumurtalik 7 15 5 

Yumurtalik (E) 6.5 12 3 

* Assuming three nests per female per season, and that each nests every third 
year. 



(1989) provide a useful discussion of the results collected by the eastern 
field team of this survey; selected data are summarised in Tables 20 and 21. 

A total of around 300 nests was recorded along this coast, mostly at Kazanli 
and Akyatan (Langeveld and Sarigiil, 1989; Baran and Kasparek, 1988). If it is 
assumed that each female deposits three nests during the season, and that each 
nests every third year, some 300 females might have been nesting in south-east 

Turkey in the 1988 season. The relatively minor nesting contingent indicated 
by these data is considerably smaller than the 1000 or so females per year 

suggested by Geldiay'’s 1979-1982 data. In either case, Turkey is far the most 

important known C. mydas nesting area in the Mediterranean. 

3.18.4. Population trends 

Caretta caretta 

Data from the 1988 WWF-KEEC-DHKD beach survey (Baran and Kasparek, 1989a) 

smaller than that reported for 1979-1982 by Geldiay. It is possible that this 

to some extent represents seasonal fluctuation, or is an artefact of 

inaccurate data. The 1988 Caretta nesting data are difficult to interpret 

because it seems possible that a significant proportion of nests was not 

recorded; certainly, none of the Caretta beaches was surveyed as fully as the 

Kazanli and Akyatan Chelonia beaches. There is thus no hard evidence for a 

decline in nesting numbers, although this is suggested by the sparse data that 

are available. Given the increasing disturbance affecting most nesting 

beaches, mainly as a result of tourist developments, marked decline would be 

expected in the future if present sites are not safeguarded. 

Chelonia mydas 

There are no good historical data on nesting numbers prior to Geldiay's 
studies which commenced in 1978, although it can be inferred that numbers were 

high. Baran (1987) stated that “large herds" came ashore to nest in the 1940s 

and earlier. There appears to have been a massive decline in nesting numbers, 

although the evidence for this is mainly indirect. 

Very large numbers of turtles, mainly or entirely Chelonia mydas, were 

harvested along the Mersin-Yumurtalik coast south of Adana between the early 

1950s and mid 1960s, and fishermen interviewed in 1965-1967 reported chat much 

nesting occurred (Sella, 1982) (see section 3.18.6. below). The harvest has 

been estimated at some 2000 turtles annually (Sella, 1982). The inference is 

generally made that the great number of Chelonia caught indicates the presence 

of a large turtle population nesting on adjacent beaches, but this depends on 

the mode of harvest; if turtles were caught mainly at sea, it is possible that 

a significant proportion was comprised of foraging turtles from nesting 

beaches in other countries. According to Baran (1987), turtles were collected 

in large numbers on beaches around 1skenderun in the the 1950s, and this 

turtle population, which at first appeared inexhaustible, had entirely 

disappeared within a period of 6-7 years. Similarly, Baran and Kasparek 

(1989a) state that turtles were collected from the nesting beach at Kazanli. 

On the other hand, Sella (1982) implied that the turtles were taken at sea by 

fishing crews. Possibly both methods were used at different times and in 

different localities. 

It does seem probable that most turtles exported from Turkey during this 

period, however obtained, were from local nesting populations; on this 
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assumption, a massive decline in nesting numbers appears to have taken place 

between the 1950s and the end of the 1970s, when Geldiay's fieldwork was 

carried out. This is also suggested by the fact that the centre of the turtle 

fishery was forced to change location as local turtle stocks declined (Sella, 

1982). In addition, some of the many thousand turtles caught during the 1920s 

and 1930s in waters off present northern 1lsrael may have belonged to the 

population nesting in south-east Turkey, and could have been caught during 
their reputed northward migration (Sella, 1982). Intensive harvesting for 

international trade purposes appears to have resulted in the near extirpation 

of the Turkish Chelonia population (Sella, 1982; Mendelssohn, 1983). 

The very minor nesting that is indicated by 1988 data may represent a further 

recent decline in the Turkish Chelonia population, a seasonal variation, or an 

artefact of inaccurate earlier data. 

3.18.5. Turtles at sea 

General remarks 

Lortet (1887) remarked on the abundance of Caretta (under the synonym 

Thalassochelys caouana) in the Gulf of Iskenderun (Gulf of Alexandria), where 
five or six at a time might approach a moored boat. Gruvel (1931) regarded 

the north-east corner of the Mediterranean, between the Cilician coast of 

Turkey and the coast of Syria, including the Gulf of Iskenderun, as a major 

centre of sea turtle abundance. According to Gruvel, Caretta was by far the 

most common turtle in the eastern Mediterranean, while Chelonia and 

Dermochelys were relatively rare; the Loggerhead was reportedly found in the 

Gulf of Iskenderun and the Gulf of Tarsus (south of Mersin) in particular, but 

also, less commonly, along the Levant coast. At present, Chelonia appears to 

be more common in this region than Caretta. 

Loggerheads have been recorded along the Aegean coast of Turkey, and enter the 

Black Sea through the Sea of Marmara (Geldiay, 1984). 

Foraging/wintering sites 

There is firm evidence (Geldiay, 1984) for the presence of distinct 

aggregations of wintering Chelonia mydas in waters off south-east Turkey, 
suggested initially by the frequency with which adult-sized turtles could be 

seen surfacing to breathe (Geldiay, pers. comm., September 1987). Van den 

Berk et al. (1988) report seeing a group of 15-25 turtles in Yumurtalik Bay in 

April 1986, and two mating pairs of Chelonia on 5 April 1987. Van den Berk 
(in Llitt., 27 July 1989) twice crossed Yumurtalik Bay in the Gulf of 
Iskenderun on 13 October 1988 and, in about 2 metres depth of clear water 

toward the east of the Cukurova Delta region, saw 30--40 sub-adult (estimated 

length 40 cm) and two adult Chelonia, presumed to be feeding on the abundant 

Zostera sea grass beds. Fishermen reportedly saw marine turtles in the area 

every day. Less mature animals, around 22-24 em in carapace length, have also 

been observed in this area, and are said to be numerous in places along the 

Adana-Yumurtalik coast, and to cause fishermen much difficulty (Geldiay, 

1984). Baran and Kasparek (1989b) note that in the Cukurova Delta region the 

10 m isobath is located from 1.5 to 6 km offshore, there is thus a vast area 

of shallow water over a rich alluvial substrate, suitable for marine plants on 

which Chelonia graze. These observations appear to confirm the findings of 

Gruvel (1933) (although he cited Caretta as the species involved) and indicate 
that the Gulf of Iskenderun ig frequented by turtles outside the nesting 

season, including adults, sub-adults and smaller immatures. 



The importance of this critical foraging area requires further investigation; 
this work is urgent because the area is greatly at risk from the oil and stecl 
industries located around Yumurtalik, and is already much affected by heavy 
shipping activities in the region. 

Because immature and adult Chelonia consistently occur in the area, including 
during the winter months, Geldiay (1984) Suggested that the Green Turtle 
population is resident. Geldiay (1984) also stated that the Caretta 
population does not leave Turkish Mediterranean waters. Baran and Kasparek 
(1989b) discussed the size and spatial distribution of stranded turtles 
recorded during the 1988 survey. All but one Chelonia were found between 
Mersin and the border with Syria, mostly along the Cukurova coast, where most 
nesting occurs. The 26 specimens ranged from about 10 to 90 cm in curved 
carapace length; most were immatures of between 20 and 40 cm. In contrast, 
most of the Caretta found were of sub-adult and adult sizes. Baran and 
Kasparek (1989b) conclude that Chelonia reside in waters adjacent to their 
nesting beaches in the Gulf of Mersin and Gulf of Iskenderun, while most 
Caretta disperse to more distant feeding grounds. It ig not in fact known 
whether the nesting and wintering turtles are part of the same population, or 
whether (as in other parts of the world) the turtles seen in the area outside 
the breeding season actually nest at another location; the latter seems 
unlikely, given the sparsity of Chelonia nesting in the region. 

Movements 

Geldiay (pers. comm., September 1987) reported that a Caretta tagged at Dalyan 
was recaptured in Italian waters, and one was recaptured at Yenifoca, on the 
Turkish Aegean coast. Two Caretta tagged while nesting in Greece have been 
recovered in the latter area (Margaritoulis, 1988). One Turkish tag appears 
to have been returned from the Marine Biology Laboratory at Eilat on the Gulf 
of Aqaba (Geldiay, pers. comm., September 1987), but this must be treated as 

unconfirmed (no details are available and it is not clear whether a turtle 

tagged in the Mediterranean actually passed through the Suez Canal into the 

Red Sea, or whether a tag alone somehow found its way to Eilat). 

3.18.6. Threats 

Present turtle populations, of Caretta and Chelonia, are severely threatened 
by tourist development and suffer heavy natural egg predation; they are also 
adversely affected by incidental catch, and presumably by pollution (although 

there is little direct evidence). 

Exploitation 

Gruvel (1931) reported an extensive international trade in turtles, which he 

identified as Caretta, derived from the Gulf of 1lskenderun and adjacent 

waters, and destined for the turtle soup industry based in England. 

Green Turtles in Turkish waters have been very greatly depleted by past 

exploitation. According to Sella (1982), similar numbers of turtles were 
harvested off south- cast Turkey, mainly during the 1960s, as were caught off 

what is now the coast of northern 1lsrael between the last world wars; this 

corresponds to a minimum of 30 000 turtles, or around 2000 annually. 

The intensive turtle harvest appears to have commenced during the 1950s, and 

by the mid-1960s a fishing company had established a slaughterhouse at 

lIskenderun to process turtles bought from fishermen operating around Mersin. 



The entire production was destined for Kurope. Mendelssohn (1983) attributed 

this commercial initiative, producing turtle soup, to "an enterprising 

1lsracli". in the main fishing season, between April and June, 200 or more 

turtles were brought to Iskenderun daily (Sella, 1982). The weight of these 

turtles was usually 120-150 kg, suggesting that Chelonia mydas was the species 
caught. 

In the dozen years between 1952 and 1965, reportedly up to 15 000 turtles were 

taken from the Mersin region alone. The turtle population had declined toward 

the mid-1960s when the main fishing activity moved eastward to the coast 

between the Seyhan and Ceyhan Rivers south of Adana. Here, 100 or more 

turtles (all Chelonia) were being caught daily in May 1965, by which time more 

than 10 000 turtles had been taken in the area. Turtle fishing also extended 

to Yumurtalik, further to the east, where information collected in 1972 

suggested that the annual catch at that time was around 1200 turtles (Sella, 

1982). 

According to Baran (1987), turtles were collected in large numbers at 

Iskenderun in the the 1950s “as soon as they reached the shore, usually 

without being given a chance to lay their eggs"; he further reports that this 

turtle population, which at first appeared inexhaustible, had entirely 

disappeared within a period of 6-7 years (it is not clear whether Baran is 

referring to one local nesting population, or to Green Turtle nesting in 

general in south-east Turkey). Baran and Kasparek (1989a) note that locals at 

Kazanli remember turning turtles on the nesting beach, to be collected by the 

fishing company. There appears to be little or no documentary evidence that 

turtles were also fished at sea, although Sella (1982) implies that this was 
the case. 

1t is difficult to assess accurately the impact of this fishery on the Turkish 

Chelonia population. Present information is not complete, but the numbers 
nesting in 1988 appear to be far lower than suggested by data gathered by 

Geldiay in 1979-1982, and but a tiny remnant of the numbers present three 

decades ago. It seems likely, as stated by Sella (1982) and Mendelssohn 

(1983), that intensive harvesting for international trade purposes has 

resulted in the near extirpation of the Turkish Chelonia population. 

Coastal development 

Coastal development, mainly associated with international tourism, is the most 

acute and most widespread threat at present facing turtle populations in 

Turkey. The tourist industry, involving new facilities such as hotel 
accommodation, pensions, restaurants, roads, and new civil use of the airport 
at Dalaman, has increased rapidly and largely without control during the past 
few years. The rate of change in coastal habitats has been especially rapid 
in the mid-1980s, and tourist accommodation appears to have more than doubled 
between 1987 and 1988 in certain localities, such as Dalyan and Patara. 
Further details are noted elsewhere in this country account, including section 
SelB 2 

The coast between Mersin and Yumurtalik, the main Chelonia nesting area in the 
Mediterranean, has experienced a very rapid spread of tourist development in 
recent years; similarly, between the Géksu Delta near Silifke, and Mersin, all 
beaches accessible from the land side have been developed, with hotels, 
pensions and camping sites (van den Berk, in litt., 23 August 1987). There is 
a large industrial zone east of Mersin, and a pipeline carrying waste from the 
industrial area at Tasucu (near Silifke) enters the sea close to the good 



cotton, and the offshore waters will presumably be receiving a heavy load of 
excess fertilizer and pesticide residues; the effect of such pollution on the 
turtle population is unknown. Recent information (Langeveld and Sarigiil, 
1989) suggests that the main Green Turtle nest area is affected by heavy metal 
pollution. The topography of this corner of the Mediterranean, combined with 
heavy ship tcaffic, appears to facilitate extensive deposition of seaborne 
litter, especially plastic waste (as with many beaches on Cyprus). 

Incidental catch 

Fishermen at Yumurtalik interviewed by Van den Berk et al. (1988) reported 

regular incidental catch of turtles, both in nets and, most frequently, on 

long- line hooks. Sparse evidence suggests that adult Chelonia are 

large immatures or sub-adults. Estimates of the number caught by a small 

group varied from 3-4 turtles a day to 30-40 a year. 

3.18.7. Conservation measures 

Protected areas 

Following protracted efforts made by the DHKD (Society for the Protection of 

Wildlife) and others, the very important Caretta nesting beach at Dalyan was 

declared a Specially Protected Area (SPA) by the Turkish Government in late 

1988. Multi-lingual signs at each end of the beach inform visitors of the 

importance of the beach, and state that access is not allowed in the hours of 

darkness and use of beach umbrellas is prohibited. In July 1988 no 

infrastcucture was apparent and no attempts to regulate access or restrict use 

of umbrellas were evident; the situation improved in 1989 with the 

implementation by DHKD and AGA of a management and public education 

programme. Fethiye was also designated a SPA in late 1988. Three additional 

sea turtle nesting areas on the Turkish coast, at the G6ksu Delta, Patara and 

Ekincik, were designated as Specially Protected Areas by the Official Gazette 

of the Turkish Government, No. 20449, on 2 March 1990 (Whitmore et al., in 

press, 1990). These will now have the same protection as Dalyan and Fethiye, 

the two nesting areas designated SPAs in 1988. 

The SPA designation now applies to five of the 17 areas identified as 

important sea turtle breeding areas by the DHKD-WWF-EEC survey of the Turkish 

coast (Baran and Kasparek, 1989a). The new protection status of SPA under 

Turkish law has yet to be fully aligned with the SPAs of the Barcelona 

Convention of which Turkey is now a signatory. The first Turkish SPA was 

created at Dalyan in 1988 before Turkey had ratified the Barcelona 

Convention. The official definition of the Turkish SPA designation requires 

that: (1) the natural resources within the area must be protected from 

negative impacts of human activity, (2) all development and management plans 

for the area must be revised, (3) the area will be managed in accord with 

international agreements and Turkish environmental law, (4) the Directorate of 

SPA will be fully responsible for all environmental issues within the 

designated area. The new SPA designations include a legal requirement that 

all construction within the area must be halted and all physical planning 

revised as from 2 March 1990 (Whitmore et _al., in press, 1990). 

The task of ameliorating these problems will now be the responsibility of the 

newly formed Directorate of SPA in Ankara. The Ministry of Forestry is 
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currently proposing to extend the area of its existing Strict Nature Reserve 

(SNR) at Akyatan to include the turtle nesting and feeding area. The other 
undesignated 11 nesting areas are still under threat from development and 

often from large scale sand mining. However, in the Official Gazette of the 

State Planning Department of the Turkish Government (Reg. No. 0327, 1989) a 

committment was made to a long-term programme to protect all of the 1/7 areas 

(Whitmore et al., in press, 1990). 

Marine turtles might be expected to occur at sea adjacent to Dilek Peninsula 

National Park and Olympos Seashore National Park, but no nesting is known and 

no specific conservation measures are taken. 

General remarks 

The Standing Committee of the Convention on the Conservation of European 

Wildlife and Natural Habitats (Bern Convenlion), acting on the advice of a 

group of experts set up to advise on marine turtle issues, approved during 

their meeting in December 1987 a Recommendation (No. 8) concerning the 

protection of marine turtles at Dalyan and other important sites in Turkey. 

This document recommended to the Turkish Government a number of general and 

specific measures that must be taken to maintain the important marine turtle 

populations within their care. By late 1988, two of the recommendations made 

by the Standing Committee had been partially implemented; Dalyan had been 

declared a protected area, and the authorities had undertaken to reassess 

existing plans for further tourist development at important sea turtle sites. 

A committment to reassess plans for tourist development along the 

Mediterranean coast has been made; a WWE supported follow-up to the 1988 beach 

survey will operate during 1990, providing technical advice on turtle beach 

management to various authorities. 

Turkey has ratified the Bern Convention, and with regard to marine turtle 

populations under her care, has begun to make significant progress toward 

fulfilment of the obligations thereby assumed. 

Legislation 

The capture of all sea turtles is strictly prohibited (Fisheries Regulations; 

Official Gazette, 28 February 1986). See above for Specially Protected Area 

regulations. 

3.18.8. Miscellaneous 

Geldiay et al. (1982) reported that female Caretta nesting at Dalyan in 

1978-79, and males caught at sea, ranged between 55 cm and 74.6 cm in straight 

line carapace length; average weight 57.5 kg, range 40-75 kg. Baran and 

Kasparek (1989b) record the mean curved carapace length of turtles measured 

while nesting during the 1988 beach survey: Chelonia, 90.1 cm; Caretta, 

75.6 cm. 

3.19. UK: GIBRALTAR 

No nesting is known. Lanteri (1982) reported observations made by a sea 

captain (M. Alain Connan) in the region of the Straits of Gibraltar: he 

recalled seeing aggregations of Loggerheads several years ago, which he 

considered were associated with reproduction (although he knew of no nesting 

beaches in the vicinity). Reporledly, sea turtles were much more common some 

thirty years ago (Connan, in Lanteri, 1982). (See sections on Algeria and 
Egypt, above, for further examples of mass movement by marine turtles). 



3.20. YUGOSLAVIA 

No nesting is known, and little is known of turtles in Yugoslavian waters. 
One Caretta, tagged and released after recovery from fishermen off south-east 
Italy, has been recorded off northern Yugoslavia (Argano and Cocco, 1988). 

Yugoslavian coast (Margaritoulis, 1988). 
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4. MEDITERRANEAN NESTING POPULATIONS 

4.1. The origin of Mediterranean nesting populations 

1t is now well established that the Mediterranean basin was isolated from the 

Atlantic Ocean during the Messinian stage of the late Miocene, between six and 

five million years before present (Hsti, 1972; Maldonado, 1985). This event 

appears to have been associated with global plate tectonic movements which 

constricted the straits connecting the Atlantic and the Mediterranean, and 

with a world fall in sea level. Evaporative water loss from the Mediterranean 

greatly exceeds input from precipitation, but is offset by influx of Atlantic 

water over a sill at the Straits of Gibraltar; obstruction of earlier straits, 

combined with a fall in sea level, prevented such influx and led to 

desiccation of the Miocene Mediterranean. There is some controversy over the 

exact nature of Messinian environments in the basin (Maldonado, 1985; Pérés, 

1985), but sedimentary evidence, namely the prevalence of salt evaporites and 

marls of brackish water origin, indicates that arid and hypersaline conditions 

prevailed, and that marine turtles would almost certainly have been extirpated 

from the region. They would have been able to move back into the basin when 

normal marine conditions resumed at the Miocene/Pliocene transition around 

five million years before present. If this interpretation is correct, present 

marine turtle populations nesting in the Mediterranean would be of Atlantic 

origin, and must be less than five million years in age. If a single 

colonisation event occurred for each present nesting species, study of genetic 

relationships could suggest the probable parent Atlantic nesting colony (and 

the Messinian desiccation episode might contribute to establishing a timescale 

for molecular evolution in marine turtles). 

4.2. Nesting population size and trends: a comparison 

The present status of marine turtle populations in the Mediterranean has been 

shaped by centuries of minor local exploitation, followed by decades of more 

intense local exploitation combined with widespread disruption of marine and 

coastal habitats, and the massive impact of incidental catch; most are 

probably mere remnants of formerly more flourishing populations. The two key 

demographic factors in their survival are the number of hatchlings that reach 

the sea, and the number of these that attain maturity; data on these 

parameters are completely absent for all Mediterranean populations. The 

absolute size of nesting populations can be illusory; it is possible for 

mature females still to emerge to nest for several seasons, even though 

cohorts approaching maturity are diminishing progressively because of a 

collapse in recruitment, and the population may already be doomed to 
extirpation. 

Current information on nesting sites is incomplete (see Tables 23-25 for 

summary). Laganas Bay (Zakynthos, Greece) is the only important site where 

useful data for a sequence of nesting seasons are readily available; similar 

information for the Lara beaches (Cyprus) has been collected but remains 
unpublished. Sparse information is available for central and eastern sectors 
of North Africa, but most of this coast remains unknown as regards turtle 

nesting; it is possible that significant nesting takes place. 

In these circumstances, any assessment of the relative importance of known 
nesting sites must remain provisional. However, on present information, 
Laganas Bay in southern Zakynthos (Greece), with probably between 300 and 700 
females per season in recent years, supports the largest single Caretta 



nesting aggregation in the Mediterranean, several times larger than that based 

at Dalyan-Iztuzu (Turkey), which until recently was considered the second 

largest. Survey work in summer 1988 has shown that Dalyan is more accurately 

regarded as one of 10 important Caretta sites in Turkey (Baran and Kasparek, 

1989a). Only Turkey and Cyprus are known to hold significant numbers of 

nesting Chelonia, and numbers are very low in Cyprus. 

The available information on population trends, reviewed in the individual 

country accounts above, indicates that without exception every country nesting 

population for which information is available is either significantly 

threatened, most often or most evidently by coastal development and 

international tourism, and/or is known to have declined during the present 

century. 

Most known declines occurred during the years after the World War Il. France 

(Corsica), Israel, Italy and Malta are now virlually without nesting turtles; 

Caretta formerly nested in all four countries, and Chelonia in lsrael. 

However, there is no hard numerical evidence that nesting populations in these 

four countries were ever large; with the possible exception of Israel, they 

might equally have been small and relatively unimportant. Although vestigial 

nesting still occurs in Sicily, and one or two other parts of south Italy and 

lsrael, there would seem to be little prospect of any increase in numbers in 

present conditions. 

All known large nesting populations, particularly at Laganas Bay in southern 

Zakynthos (Greece), and along the southern coast of Turkey, are more or less 

severely threatened, particularly by tourist development. A very few 

populations, for example, the Chelonia nesting at Lara in west Cyprus and near 

the Peloponnesus, appear to be relatively undisturbed on their nesting beach 

(although both are sure to be affected by other factors such as incidental 

catch). It is essential that major nesting beaches, adjacent marine areas 

occupied by turtles during the nesting season (mating areas, inter-nesting 

habitat), and foraging grounds occupied outside the breeding season, are 

effectively protected. 

There ig particular concern for the Green Turtle population in the eastern 

Mediterranean, now nesting mainly on beaches in south-east Turkey. This 

population, still by far the largest known in the Mediterranean, has greatly 

declined since the immediate post World War II period, when large numbers 

reportedly nested and large numbers were harvested. Data collected during 

1979-1982 suggest that perhaps up to 1000 females may have nested at that 

time, but 1988 data indicate that only some three hundred females nested, in 

which case recent decline has been rapid (however, the 1979-1982 data may not 

be reliable, and between- season fluctuation in nesting effort may explain some 

of the apparent difference). The magnitude of apparent decline between the 

1950s and the present means that this population must be treated as critically 

endangered. 

Overall, the conservation status of marine turtle populations nesting in the 

Mediterranean region is poor, and their long-term survival prospects are not 

favourable without the rapid implementation of rigorous protection and 

management measures. Although Mediterranean nesting populations are virtually 

insignificant in global terms (there are many nesting beaches elsewhere that 

each hold many times the number of Caretta and Chelonia nesting in the entire 

Mediterranean), they form a tremendously important part of the European 

natural and cultural heritage, and efforts to secure their survival should be 

a matter of high priority. 



Table 22. Summary of size and trend of known past and present Loggerhead 
Caretta caretta nesting populations in the Mediterranean. 

Country Relative Nests Females Population 

population per season per season trends 

size 

Algeria apparently no regular nesting 

Cyprus 

south small 75 decline, threatened 

north small 50-75 ? threatened 

Egypt uncertain, possibly significant 

France 

Corsica extinct; formerly small population only? 

Greece 

Zakynthos large 857-2460 300-800* decline, threatened 

All sites large 1400-2500 <1000 ? 

Israel virtually extinct; former size uncertain 

10-201 0-10 decline 

Italy virtually extinct; formerly small population only? 

1-22 0-10* decline, threatened 

Libya 

Kouf N.P. small 60-653 >253 2? threatened ? 
other sites uncertain, possibly significant 

Malta extinct; formerly small population only? 

Morocco apparently no regular nesting 

Syria no information 

Tunisia very small ? ? decline? 

Turkey 

Dalyan moderate c.300 max. 100* threatened 

All sites large 2 550-10004 threatened 

Notes to Table 22: 1 estimate of 10-20 nests is for Caretta and Chelonia 

combined; 2 estimate for Lampedusa, the only known regular nest site; 

3 data for Kouf National Park only, no further data available; 4 lower 

estimate is based on imprecise data from 1988 survey, upper estimate is a 

rough approximation based on Geldiay's 1979-1982 work; both are subject to 

revision and the latter may be questionable. 

Relative size estimates apply only in the Mediterranean context; no 

Mediterranean populations are "large" by world standards. Estimates of annual 

nesting numbers, with the exception of those marked with an asterisk (*), are 

informed guesses made on the basis of incomplete data. On present information 

it is impossible to take account of natural seasonal fluctuations in nesting 

numbers. See country accounts for details and sources. 
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Table 23. Summary of size and trend of known past and present Green 

Turtle Chelonia mydas nesting populations in the Mediterranean. 

Country Relative Nests Females Population 

population per season per season trends 

size 

Cyprus 

Akamas area very small 25 decline, threatened 

north small 25-50 ? threatened 

Egypt possible nesting, no information 

Israel 

virtually 0- 10* severe decline 

extinct 

Syria possible nesting, no information 

Turkey 

large 300-3502 severe decline, 

(<1000?3) threatened 

Notes: 1 It has been inferred that large numbers formerly nested, but 

evidence is sparse; 2 based on data from 1988 survey, 3a rough 

approximation based on Geldiay's 1979-1982 work; both these estimates are 

subject to revision and the latter may be questionable. 

Relative size estimates apply only in the Mediterranean context; no 

Mediterranean populations are "large" by world standards. Estimates of annual 

nesting, with the exception of that marked with an asterisk (*), are informed 

guesses made on the basis of incomplete data. On present information it is 

impossible to take account of natural seasonal fluctuations in nesting 

numbers. See country accounts for details and sources. 

Table 24. Estimates of total number of females nesting each year in the 

Mediterranean. 

Caretta 2000 

Chelonia 300- 400 

(<1000?) 

Note: These are very approximate order-of-magnitude estimates, for comparative 

purposes only. They are based solely on known nest sites, on very incomplete 

data, and take no account of expected natural between-season fluctuations in 

nesting numbers. See country accounts for details and sources. 



4.3. Threats to nesting populations 

Available evidence suggests that sea turtles generally are highly philopatric: 

each season in which they nest (typically at two or three year intervals), 

females tend to return to the same stretch of coast that they first nested 

upon. They also show high site fixity: they tend to return to the same 

individual beach area. Within one season, all clutches tend to be laid on 

that same stretch of beach. This means that once a nest beach is rendered 

unsuitable for turtle nesting, recruitment to the population formerly nesting 

on that beach will be reduced or terminated. Turtles at sea may be affected 

by calch and pollution, but this generally will be spread over various age 

classes and both sexes, and would thus be expected to have a less severe 

immediate impact on recruitment. In these cicumstances, nesting populations 
are unable demographically to reinforce one another and there is a greater 

need to conserve each individual population. 

There is a good deal of evidence to support this model in the case of Chelonia 
mydas, but it is generally accepted, and there is some evidence for this, that 
Caretta shows less site fixity when returning to nest, both between and within 

seasons, than Chelonia mydas (Bjorndal and Meylan, 1983). For example, a 

small but significant proportion of Caretta that were tagged while nesting on 

Melbourne Beach (Florida) has been observed nesting again on different beaches 

(both within the same season and in different seasons). The largest recorded 

nest shift was a distance of 550 km, but a majority were around 100 km. Less 

information igs available for Mediterranean marine turtles. Females tagged 

previously at Zakynthos and at Dalyan have been recorded nesting there in 

later years, and elsewhere on only one occasion (when a female tagged on 

Zakynthos was observed on Cephalonia); however, it is important to recognise 

the possibility that the Caretta population nesting in southern Turkey, for 

example, may be to some extent shared between adjacent beaches rather than 

being based rigidly at separate sites. 

Although nesting turtles, evidently Caretta more than Chelonia, may have some 

capacity to move nest site in response to disturbance, this appears 

effectively to be restricted to new sites in close proximity to the former 

beach. There is some evidence to suggest that this has happened in recent 

years at Zakynthos, where beaches previously used by nesting turtles are now 

used only by tourists, and nesting is concentrated on the most isolated and 

undisturbed beach. Although nest density may increase at one site as it 

decreases at the most disturbed site nearby, there are fewer and fewer such 

undisturbed sites to move to. Long distance shifts in nest site are probably 

restricted to isolated pioneering individuals, and there can be little or no 
chance of any new nesting population developing within the Mediterranean in 
this manner. 

Large scale tourist development is the most widespread, most direct, and most 

acute threat to marine Lurtle nest sites in the Mediterranean. Examples of 

the effects of development are given in many of the country accounts in this 

report (e.g., 3.4. Cyprus, 3.7. Greece, 3.18. Turkey); the remainder of this 

section outlines in general terms the adverse effects of beach development. 

Many factors arising from human use and modification of beach habitats, 

frequently associated with building developments, have been shown to affect 

adult female turtles and hatchlings during their time on and near the nesting 

beach, or are strongly suspected to do so. Witham (1982, 1985) has reviewed 

briefly some of these factors, which include artificial lighting, conslruction 



of jetties, breakwaters and erosion-control structures, sand extraction, 

vehicular and foot traffic, the accumulation of litter, and general 

disturbance due to human presence. Few parts of the coast of countries around 

the northern margin of the Mediterranean, and the larger islands, remain 

unaffected by tourist, residential, industrial or agricultural development. 

4.3.1. Foot traffic 

Because the nesting female turtle firmly packs the sand on top of her newly 

laid nest, it is unlikely that human pedestrian traffic would cause 

significant physical damage during egg incubation (Witham, 1984). However, 

during hatching and emergence, a single footfall on the nest area could easily 

collapse the now loosened sand and crush the hatchlings (Witham, 1984). 

4.3.2. Vehicular/animal traffic 

Although not quantified, most motor vehicles would appear to be capable of 

causing nest damage at any stage of incubation, either by direct compaction or 

by excavation of wheel ruts. In addition to potential nest damage, such ruts 

may teap hatchlings on their way to the sea (Witham, 1984). Large domestic 

animals are capable of causing nest damage because of their high weight in 

relation to low hoof surface area. The use of beach umbrellas can cause 

damage by direct penetration of nests and, potentially, by shading nests 

resulting in aberrant temperature regimes (the nest temperature is important 

because sex is determined according to prevalent temperature during a critical 

phase in early development). 

4.3.3. Boat traffic 

1t is generally the case in sea turtles that mature males and females assemble 

for mating purposes at the start of the breeding season in waters just off the 

nest beach. Whilst foraging turtles are vulnerable at any time to physical 

injury by boats, notably propellor- powered speedboats and cruisers, their 

apgregation during the mating period renders them particularly liable to 

injury. 

4.3.4. Artificial lighting: effect on hatchlings 

Whilst it is possible that interspecific differences in detail exist, 

artificial light has been demonstrated to be capable of disorienting 

newly-emerged hatchlings in all sea turtle species investigated, including 

Caretta and C. mydas (Mortimer, 1982; Raymond, 1984). 

The results of numerous investigations (reviewed by Raymond, 1984) indicate 

that once sea turtle hatchlings have emerged from the nest (typically at 

night) their orientation toward the sea depends largely on a visual response 

to relative light intensities, primarily on the horizon. On undisturbed 

nesting, beaches, movement toward the brightest horizon will generally be 

equivalent to movement toward the sea; where artificial lighting affects the 

beach, hatchlings are frequently disoriented and spend long periods of time 

wandering the beach or moving landward toward the light source. These 

hatchlings are then more exposed to predation pressure (e.g. by beach crabs) 

and are liable to die from desiccation during the following day. These 

phenomena have been widely and consistently reported, at many nesting beaches 

around the world, where the beach is affected by artificial light (Raymond, 

1984). Although few quantitative data are available, it is possible that a 

significant proportion of the annual hatchling production can be lost in this 



fashion. In a recent study on a major Florida nest beach, disorientation of 

hatchlings was found to decrease following restrictions placed on the use of 

beachfront lights (Ehrhart and Witherington, 1987). 

4.3.5. Artifical lighting: effect on nesting females 

It appears that the sea-finding ability of females, having nested, depends on 

the same process as in emergent hatchlings. As with hatchlings, individual 

turtles can be induced to follow a light source, such as a torch, and 

similarly, where the landward side of the beach is subject to artificial 
lighting (either directly, or a general glow from distant grouped town 

lights), females are often found to have moved inland away from the sea rather 

than towards it, and are liable to become trapped and die from heat and 

exhaustion. 

Disorientation of nesting females does not appear to be as widespread a 

phenomenon as the disorientation of hatchlings. To a large extent, this is 

likely to be because nesting females, at least of some species and at some 

sites, tend not to emerge on beaches subject to artificial lighting (Mortimer, 

1982). On Melbourne Beach, Florida, preferred C. mydas nesting sites were 

negatively correlated with the presence of beachfront lighting, but 

interference with nesting was eliminated when the offending lights were dimmed 

(Ehrhart and Witherington, 1987). 

Whilst moving lights will deter females of all marine turtles from nesting, 

there are indications that stationary artificial light in some cases has 

1982). For example Mann (1977, cited by Witham, 1982) commented that many 

Caretta females nesting in Florida continued to do so on highly developed 

beaches, with bright background lighting, tall buildings, and human activity, 

even though some of the more natural beaches available nearby were only 

lightly nested. This contrasts with the overall situation in south-east USA 

(see below). Witham (1982) suggests that in some instances it is likely to be 

human activity, which would involve noise and moving lights, rather than 

lighting alone, that is responsible for reduced nesting activity. 

Overall, it appears that on otherwise equivalent beaches, nesting will become 

concentrated on sectors least affected by phenomena associated with 

development. This is certainly the case on Zakynthos, where most nesting now 

occurs on Sekania, the most isolated beach, and little occurs at Laganas, 

previously heavily used (Margaritoulis, 1982; Sutherland, 1984). Decline in 

turtle nesting on Hutchinson Island (Florida) is attributed to increased 

urbanisation, involving increased artificial light levels and human activity, 

among other factors (Worth and Smith, 1976). Similarly, in South Carolina, 

Dean and Talbert (1975) recorded lowest Caretta nesting activily on beaches 

subject to development, with no controls on lighting, and reported that 

nesting was increasing on undisturbed beaches. Shabica (1982) cites several 

cases in south-east USA where turtle nesting has increased on beaches within 

protected areas, as females have apparently shifted their nesting activity in 

response to development pressure on beaches previously used. 



5. TURTLES AT SEA 

5.1. Interchange between the Mediterranean and Atlantic 

Only two documented examples of entry into the Mediterranean from the Atlantic 

the Gulf of Mexico, and has been widely recorded at sea in the north-west and 
north-east Atlantic - has been recorded in Maltese waters (Brongersma and 
Carr, 1983); (2) a head started Caretta caretta released off Padre Island, 
Texas, was recaptured four years later off south-east Italy. 

However, circumstantial evidence, and casual observations of turtles at sea 
near the Straits of Gibraltar, suggest that turtles may enter the 
Mediterranean regularly, and possibly in substantial numbers. For example, 
the Leatherback Dermochelys coriacea has been widely and not infrequently 
recorded in the Mediterranean, and small groups have been seen in the vicinity 
of the Straits of Gibraltar: no confirmed nesting sites are known within the 
basin and it may thus be assumed that most or all Leatherbacks in the 

Mediterranean are immigrants, probably from Atlantic nesting populations. 

Discussing the long distance movements of juvenile turtles, Carr (1987) 
believed it reasonable to discount the suggestion that the juvenile sea 
turtles seen in the east Atlantic, particularly the islands, are derived from 
the Mediterranean. The known nesting colonies in the Medilerranean seem too 
small to supply such numbers, and westward movement would presumably be 

hindered by the strong surface current that moves eastward from the Atlantic 

to the Mediterranean over the Gibraltar sill. The rate of flow here has been 

estimated at almost a million cubic metres per second, and the contrary 

westward flow takes place at a depth of 80-100 m (Estrada et al., 1985). Care 
suggested that "instead of contributing turtles to the Atlantic population, 

the Mediterranean more probably receives strays from the transatlantic 

migrations of American turtles"; he further suggested that some of the 

20-40 cm size class Caretta found around the Azores might drift out of the 

Main Azores-Canary Current and into the branch that flows eastward through the 

Straits of Gibraltar. The mainly immature Caretta that occur around the 

Balearics are consistently a little larger than those present around the 

Azores (data of Mayol and Castello Mas, plotted by Carr, 1987). 

The progressively larger size distributions of turtles from five sample 

populations: (1) advanced hatchlings and juveniles from waters off south east 

USA, (2) the Azores, (3) the Balearics, (4) sub-adults from south-east USA, 

and (5) mature nesting turtles from Florida beaches, may correspond in part to 

successive points on a North Atlantic Caretta developmental and migratory 
pathway, driven and stabilised by large scale ocean currents (Carr, 1986, 

1987). 

elsewhere in the Mediterranean basin, are permanently diverted from this 

suggested pathway, or are able to leave the basin and return eventually to the 

west Atlantic breeding grounds. According to Brongersma (1982:414), marine 

turtles are known to move through the Straits of Gibraltar in both directions, 

but whilst there is some direct evidence (cited above) that Atlantic turtles 

do enter the Mediterranean, there appears to be no similar evidence that 

turtles move in the opposite direction, from the Medilerranean to the Atlantic. 



1t is possible that the Gibraltar Straits may act as a filter that results in 
a net gain to the turtle population of the Mediterranean. 

The extent to which exchange does occur is a vital piece of information: the 
Massive incidental catch problem in the Mediterranean would be less severe for 
the small nesting populations within the basin if the pressure was borne by 
American populations in addition. Argano (1979) concluded that the turtles 
being affected by incidental catch in the western Mediterranean are mainly 
derived from populations nesting in the eastern Mediterranean, but partly from 

Atlantic populations. The relative contribution of these two source areas 
remains to be assessed. This would be possible if present studies of genetic 
(mtDNA) relationship between Caretta samples from nest sites in North America 
and Greece (Meylan, pers. comm.) were extended to include samples from 

immature turtles caught at sea around the Balearic lslands. 

It might even be speculated that some turtles of Atlantic origin may attain 
maturity within the Mediterranean and subsequently breed there. This would 
certainly not be expected if, as frequently proposed, mature turtles 

consistently return to their natal beach for breeding, but it would be 

possible if newly maturing females find their first nesting beach by joining 
existing nesting aggregations. This hypothesis could be tested if means could 
be found reliably to tag sub- adult Atlantic Caretta, perhaps those encountered 
at sea around the east Atlantic islands. 

The western Mediterranean aggregations of Caretta may be correlated with the 
presence of a permanent "front" (a convergence of currents where downwelling 
results in the accumulation of food items and other flotsam) that extends 

across the Balearics from Almeria (Spain) to Oran (Algeria) (Carr, 1987). 

5.2. Turtle movements within the Mediterranean 

Whilst long distance migration of nesting females between feeding grounds and 
nesting beaches is a well established phenomenon in many marine turtle 
populations, particularly of Chelonia mydas, the distribution and movements of 
males and of different age groups are scarcely known at all. Information on 
the dispersal and migratory movements of Mediterranean marine turtles is very 
Sparse and generally inconclusive. 

Most data relate to the Caretta population that nests on Zakynthos (Greece), 
which has been the subject of one of the very few tagging programmes in the 
Mediterranean, and which has produced the largest sample of tagged turtles in 
the basin. Caretta nesting in Greece have been shown by recaptures of tagged 
females (Margaritoulis, 1988) to disperse over a very wide area of the central 
Mediterranean, extending west to Sardinia, east to western Turkey, north to 
the Adriatic and Aegean, and south to Tunisia and Libya. 

Loggerheads captured at sea off south-east Italy, then tagged and released, 
have been recaptured in the same general area as the Zakynthos population 
recaptures (although records to date have not extended as far west or east as 
Sardinia and Turkey, respectively) (Argano and Cocco, 1988). Although some 
proportion of the sample tagged in Italian waters may have originated on Greek 
nesting beaches, which are relatively close, with only two exceptions the 
origin of all the turtles in the Italian sample is unknown. The exceptions 
are one turtle tagged at Zakynthos later recaptured in south-east Ttaly, and, 
most notably, the Caretta that was head-started in Texas and recaptured four 
years later off south-east Italy (Manzella et al., 1988). 



Laurent et al. (in press, 1989) report the capture in the Gulf of Gabes 
(Tunisia) of a Chelonia mydas bearing a tag applied in Cyprus. This appears 
to be the only documented long distance movement of a Chelonia within the 
basin. There is indirect evidence for seasonal migration of turtles, 
including Chelonia, along the Levant coast of the eastern Mediterranean (see 
Section 3.8.5.). 

According to Geldiay (1984), turtle populations (both Caretta and Chelonia) 
nesting on the Turkish coast are resident, and do not leave Turkish waters. 
Whilst immatures, sub- adults and adults of C. mydas are present in the Gulf of 
Mersin and Gulf of 1lskenderun through much of the year, and presumably 
originate from Turkish nest beaches, Caretta appears to be less frequently 
recorded and, according to Baran and Kasparek (1989b), most individuals 
disperse to distant waters. 

To date, no turtle tagged on a Mediterranean nesting beach has been recorded 
among the large number of turtles captured accidentally by fishermen around 
the Balearic Islands. A large proportion of these turtles are sub-adult and 
so could not have been tagged on a nest beach, but (as discussed further 
above), there is a distinct possibility that a significant number of the 
Balearic Caretta are of Atlantic origin. 

As noted by Laurent (in press), most Caretta seen at sea in the Mediterranean 
are singles, or in very small groups. Aggregations of turtles (cited in the 
country accounts above), including Caretta, have been reported much too 
infrequently to allow clear inferences on group movement to be drawn. The one 
possible exception concerns Caretta in the western Mediterranean and the 
Straits of Gibraltar, where movement between the Atlantic and Mediterranean is 
suggested (see above). 

The pattern of movements indicated by available evidence is not simple and, 
unlike certain other sea turtle populations around the world, it is not the 
case that one nesting population migrates regularly only between the nesting 
beach and a discrete foraging area. An enormous zone of the central 

Mediterranean appears to constitute the non-nesting range of the Zakynthos 

Caretta population, doubtless for Caretta from other Mediterranean nest 
beaches, and probably even for some immature and sub-adult turtles from 

Atlantic nesting beaches. On the other hand, there is some evidence that some 

components of the nesting Chelonia population in Turkey are resident in 

Turkish waters. The distribution of different age groups, different sexes, 

and different nesting populations are all almost entirely unknown. 

Within-population movements recently demonstrated by the results of a 

long-term study of Loggerheads in the west Atlantic (Henwood, 1987) may be 

more generally applicable, and may be a feature of Medilerranean Loggerheads. 

Henwood produced good evidence that the mature females which nest in the 

vicinity of Cape Canaveral (Florida) are short-term visitors that migrate into 

the area at two or three year intervals, and reside elsewhere in non-nesting 

years. Mature males do not migrate with the females, but appear to remain in 

the vicinity of Lhe nest beaches throughout the year. Sub-adult turtles move 

Opportunistically along the Atlantic coast, moving northward in summer and 

south in winter, where a resident sub-adult population overwinters in the 

Canaveral area (large numbers have been dredged up from the sea bottom, 

encased in mud). 

5.3. Wintering and foraging areas 

A significant number of Caretta in an apparent state of torpor have been taken 

in fishing nets over areas wilh a mud substrate in the central and north 
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Adriatic, and the suggestion has been made that this is an important 

over-wintering or "hibernation" site. It is important to gather more 

information on the phenomenon of winter dormancy in Mediterranean sea turtles 

because dormant turtles are especially vulnerable to incidental catch in trawl 

nests. 

Among Loggerheads in North American waters, the observed responses to 

decreasing water temperatures vary within a population or species; some 

individuals migrate, some hibernate (Ogren and McVea, 1982). In the 
Mediterranean, it may be the case that some Caretta in the central and north 

Adriatic, for example, are forced by decreasing water Lemperature to remain 

there, while others are able to move southward toward feeding grounds along 

the coast of North Africa. 

A large number of Caretta, including some 40% of the reported recaptures of 

turtles tagged on Greek nest beaches, occur regularly in the Gulf of Gabés, 

Tunisia. Most recaptures of the turtles tagged in Greece have occurred during 

the winter months. Although the high number of tag returns must to some 

extent be a reflection of the intensity of the turtle fishery in Tunisian 

waters, it seems certain that the Gulf of Gabés is a major foraging and 

wintering area for Mediterranean Caretta (see section 3.17.3. for further 

details). 

It appears that some marine areas occupied by turtles during the winter will 

also be sites of active foraging (e.g. the Gulf of Gabés), whereas other areas 

(such as the central-north Adriatic) may be sites where turtles overwinter in 

a state of torpor. The extent of activity during the winter months is 
probably directly correlated with sea temperatures and the availability of 

food items. Loggerheads at sea in the norLlh-west Mediterranean (Corsica) 
leave the area rather abruptly at the end of summer, possibly for warmer 

waters to the south and east. This may be the prevailing trend for 

Mediterranean Loggerheads. 

Green Turtles of various age classes, and Caretta less frequently, are present 

in winter in the Gulf of Tarsus (Mersin) and Gulf of Iskenderun (see 

discussion in section 3.18.5., above, for further details). This region was 

highlighted by Gruvel (1931) as a major centre of turtle abundance, and this 

appears to be confirmed by more recent observations (see Turkey account, 

3.19.5.). There are suggestions that, historically, regular movements were 

made northward along the Levant coast toward nesting grounds in Turkey. Good 

numbers of Chelonia reportedly occurred in previous years along more westerly 

sectors of the Mediterranean coast of Turkey, where beds of sea grass, on 

which the species feeds, are present. 

Overall, little detailed information is available on the distribution of 
turtles in Mediterranean waters. Virtually all records are made incidental to 

other human activity, generally by fishermen. Observations are thus limited 

to present fishing grounds, and to waters of a particular depth and within a 

certain distance from land. Loggerheads appear to occur in good numbers 

around the Balearics, southern Italy, Malta and Tunisia, and perhaps in lesser 

numbers or more seasonally around Corsica and Sardinia. To some extent this 

probably reflects the distribution of fishing activity as much as turtle 

distribution, but perhaps turtles and fishermen pursue their food resources in 

similar waters for similar reasons. With the notable exception of the Gulf of 

Gabés off southern Tunisia, and the Gulf of Tarsus and Gulf of lskenderun off 

south-east Turkey, it is difficult on present information to make any but the 

most generalised statement about preferred foraging grounds. 



5.4. Turtles in the Eastern Mediterranean 

Gruvel (1931) regarded the north-east corner of the Mediterranean, between the 
Cilician coast of Turkey and the coast of Syria, including the Gulf of 

Iskenderun, as a centre of sea turtle abundance. The Loggerhead was 

reportedly found in the Gulf of Iskenderun and the Gulf of Tarsus (south of 

Mersin) in particular, but also, less commonly, along the Levant coast. One 

sweep of a trawl in the Gulf of 1skenderun would yield as many as 60 Caretta 

which would be exported to Kngland, via Cyprus and Alexandria (Gruvel, 1931). 

1t is noteworthy that, according to earlier authorities such as Lortet (1883, 
1887) and Gruvel (1931), the Loggerhead Caretta caretta (= Thalassochelys 

caouana or T. caretta) was by far the most abundant sea turtle in the eastern 

Mediterranean, and was the species most utilised in the international turtle 

trade of the 1920s; Chelonia and Dermochelys were relatively rare. On the 

other hand, Hornell (1935) and Sella (1982) reported that Chelonia mydas was 

virtually the sole target species of fisheries operating off northern Israel 

in the 1920s and 1930s, and in the Gulf of Tarsus-Gulf of Iskenderun region of 

Turkey during the 1950s and 1960s. Hornell worked in what is now northern 

Israel, while Gruvel worked along the coast of Syria and what is now Lebanon, 

and it is conceivable that Chelonia was then prevalent in the former area, and 
Caretta in the latter. The possibility of misidenLification cannot be 
entirely ruled out. Hornell was certainly familiar with Chelonia from his 

fisheries experience elsewhere. The lengths cited by Lortet (1.5-2 m) and 

Gruvel (1.1-1.2 m) for their turtles seem excessive, but would be more similar 

nesting now in the Mediterranean is close to 0.8 m (it is possible that the 

earlier measurements included the carapace plus head). If the various authors 

were correct in their species identifications, it must be concluded that there 

has been a radical reversal in the relative abundance of each species. 

5.5. Incidental Catch 

A very large number of turtles, mainly Caretta, are caught in fishing gear in 

the Mediterranean, usually, but not exclusively, incidental to other fishing 

activities. The number of turtles caught is not equal to the number of 

turtles killed as a result of incidental catch; long-lines are typically 

hauled in at frequent intervals, and hooked turtles are not necessarily 
drowned (turtles are often released, and turtles have been caught with old 

hooks in their mouth, indicating that individual turtles certainly can get 

hooked more than once). Turtles caught in nets, which (particularly if set 

for spiny lobsler) tend to remain in place for much longer periods, are more 

often drowned. Available data do not permit a firm estimate of actual turlle 

mortality to be made. 

Roberto Argano (1979) conducted a preliminary enquiry among fishermen in a 

total of 50 ports along the coast of Spain (mainland), Algeria, Tunisia and 

Italy (see Table 25). It was concluded that a minimum of 5000 turLlles are 

killed annually in the Western Mediterrancan, mostly incidental to other 

fishing activities, particularly when longlining for swordfish and, for 

example, trawling in the Sicilian Channel. Argano (1979) stated that only a 

few of the turlles caught are killed, which must imply that the total number 

of turtles caught is greatly in excess of 5000. Turtles used for stuffing, or 

for carapace preparation (both for tourisl souvenirs or curios), are typically 

killed immediately; those used for food (south ltaly, Spain, Tunisia) are 

often kept swimming in the harbour (as seen at Capraia and the Ponza Is.) or 

on board (Sfax) until required. Argano considered that sale of turtle meat is 

only occasional in most areas, and that the economic significance of turtle 

meat was negligible. 
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Table 25. Provisional estimates of the number of turtles killed by 

fishing operations in the Western Mediterranean, based on interviews 

conducted in 1978 by R. Argano (Argano, 1979). Most turtles are 

assumed to be Caretta, andi most are killed incidental to other fishing 

activity. 

Number of turtles killed annually 

10-100) 100-500 500- 1000 >1000 

Algeria: total <100 

ltaly: total 350->3000 

Gallipoli Eolian Is. Mazara 

Palermo Trapani & (Sicily) 
P. Emedocle Marsala 

Licata Sciacca 

Lampedusa 

Spain: total c. 650-3/50 

Alicante Castellon - - 

Almeria Altea 

Adra Cartagena 

Motril Aguilas 

Malaga Estepona 

Tarifa Algeciras 

Tunisia: total c. 1000->3000 

Sousse Biserte Sfax 

Tunis 

More recent surveys by different investigators have allowed firmer estimates 

of the total turtle catch to be made, although it is not always clear to what 

extent the total catch is equivalent to total mortality. Most notably, two 

studies around the Balearic Islands have suggested that between 16 000 and 

20 000 Caretta are caught annually by long-line fishermen; many of these are 

released but some may subsequently die. Some turtles appear to be caught more 

than once. Also, the total harvest in Tunisian waters now seems much larger 

than Argano suggested; turtles are sold in coastal markets and are used 

extensively for food (N.B. the harvest was reportedly largely eliminated 

during the 1989-1990 season). 

By combining the various estimates available for different areas within the 

Mediterranean (summarised in Table 26), it can be estimated that up to 50 000 

turtle captures might occur annually. Most are Caretta, including immatures, 

sub-adults and adults. Most are caught by accident; an unknown but large 

proportion are thought to survive capture. Judging by preliminary estimates 

available from Malta (Gramentz, in litt., 1988), which suggest that 15-50% of 
turtles caught on long-lines may survive, it might be speculated that the 

total mortality is likely to be about 12 000 turtles per annum (calculated as 

the total Tunisian catch, all of which is harvested, plus 15% of the remainder 

of the total Mediterranean. catch). 

It is thus theoretically possible that incidental catch is removing from the 

total regional population (of immatures, sub-adults and adults) a number far 
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Table 26. Summary of current annual turtle catch in the Mediterranean 

(sec country accounts for data sources). Key: in second column, 

A = accidental catch, T = target species; in third column, LL = long-line, 

N = net, in fourth column, C.c. = Caretta, C.m. = Chelonia. 

Area Accidental Fishing Species Number of 

or Target method captures 

species per year 

Algeria A LL, N Chic.) 500 

Corsica A N (LL) C.c. significant numbers 

Cyprus A N C.c., C.m. low ? 

Egypt T 2 ? probably high 

Greece A LL, N (Sarge. significant numbers 

Israel A N ? very low 

Italy 

mainland A LL C.c. 250-10001 
16 0002 

Lampedusa A LL cxes 150-3003 

Sardinia A, T ? ? Gace ? 

Sicily Aba LL, N C.c. >6004 
>5000° 
>10008 

Malta A, T LL, N Giex 1000- 3000 
(etc.) 500-6007 

Morocco A LL Gacm >30008 

Spain 
mainland A LL, N Caen >1000 
Balearic ls. A LL Grice 16 000 

Tunisia A N C.c. 4000--55009 

Turkey A LL, N Gree, (Chins ? 

approximate total annual captures: c. 50 000 

estimated total mortality!®:) C.. LA 1000 

Notes: | Gulf of Taranto only; 2 tonian coast of Calabria only, total 

catch not total mortality; 3 mortality estimate; 4 Isole Eolie (Lipari) 

only; 5 total catch in Sicilian waters; © mortality estimate for all 

Sicilian waters; ’ mortality estimate; 8 total catch, not total mortality; 

9 turtles taken when caught (N.B. turtle harvest was reportedly largely 

eliminated during winter 1989-1990 - see country account); 10 calculated as 

total Tunisian harvest, plus 15% of remaining estimated total catch. 

aa. 



greater than the estimated annual nesting contingent and has probably been 

doing so for many years. These elementary calculations, if the catch and 

nesting data are reasonably complete and reliable, indicate that either: 

(1) the Mediterranean nesting population of Caretta will suffer a rapid 

collapse in numbers once the survivors of the present nesting contingent reach 

the end of their reproductive activity, or (2) the population of sub-adult and 

adult Caretta in the Mediterranean is continually being replenished by turtles 
entering the basin (probably mainly through the Straits of Gibraltar and 

derived mainly from North American nesting beaches). 

5.6. Turtle exploitation 

The history of turtle exploitation in the Mediterranean is poorly known. 

Literature accounts and direct evidence for large scale commercial harvest of 

turtles for food date mainly from the present century, when many thousands of 

turtles were harvested in the eastern Mediterranean (see Table 27). Available 

informalion suggests that turtles, certainly along the Levant coast, were 

harvested mainly at sea, although exploitation of the Turkish nesting Chelonia 
population has included collection of turtles from the nesting beaches (the 

latter form of exploitation has a more rapid effect on nesting numbers). 

There is some uncertainty over the species involved in the turtle trade in the 

early twentieth century. As noted in section 5.4., above, early authorities 

such as Lortet (1883, 1887) and Gruvel (1931) reported that the Loggerhead 

abundant sea turtle in the eastern Mediterranean. Gruvel (1931) stated that 

Caretta was the species most utilised in the east Mediterranean turtle trade 

of the 1920s, and Flower (1933) remarked upon the widespread use in the 

Mediterranean of Caretta as the basis of "turtle soup". According to Gruvel 

(1931), one sweep of a trawl in the Gulf of 1lskenderun would yield some 60 

Caretta which would be exported to England, via Cyprus and Alexandria. 

In contrast, Hornell (1935) and Sella (1982) reported that Chelonia mydas was 
virtually the sole target species of fisheries operating off what is now 

northern Israel in the 1920s and 1930s, and in the Gulf of Iskenderun-Gulf of 

Tarsus region of Turkey during the 1950s and 1960s. Hornell worked in 

Palestine, while Gruvel worked along the coast of Syria and what is now 

Lebanon, and it is conceivable that Chelonia was then prevalent in the former 
area, and Caretta in the latter. However, the possibility of 

misidentification cannot be ruled out. 

Gruvel (1931) reported that there was a marine holding pen for turtles at Fort 

Kait Bey, near Alexandria (Egypt), with a depth of around one metre, and a 

fence of iron bars allowing water to flow through but preventing the turtles’ 

escape. The turtles were brought from Cyprus, lskenderun, Beirut, and other 

ports, and were kept until a transport ship was leaving for London, where 

there existed a large market for turtles. Hornell (1935) reported that 

turtles fished in Palestinian waters were exported to Egypt in the 1920s, most 

presumably to be re exported to London; the turtle fishery reported by Sella 

(1982), based on information from an aged fisherman operating out of Acre 

(Israel) was presumably serving this same market. Turkey appears to have been 

the major post-World War II source of Mediterranean C. mydas in trade; the 
turtles were processed at Iskenderun and the products exported to Europe. 

Large scale commercial harvest and trade in turtles has declined in the 

Mediterranean during the past two decades, due probably to a combination of 

factors, including: the spread of protective legislation, the implementation 



of restcictions in trade in wildlife (for example, arising from the Convention 
on International Trade in Endangered Species of Wild Fauna and Flora), the 
decline in consumption of luxury food items such as turtle soup, and a decline 
in available turtle stocks. 

On current information, which is not complete, harvesting of turtles is 
largely restricted to Tunisia (where around 5000 Caretta are taken annually 
for food); to Malta, Sicily and adjacent islands, and Sardinia (where turtles 
are much less widely consumed and many fewer turtles are harvested); and to 
Egypt (where the size of the turtle catch is unknown). The Caretta taken in 
Tunisia are reportedly caught accidentally while trawling for fishes. There 
is no confirmed intentional harvest of Chelonia (although the species may well 
be caught in Egypt), and the present relatively small populations could 

certainly not withstand any large-scale exploitation. 

Although exploitation is not a widespread threat to turtles in the 

Mediterranean, the reported harvest of Caretta in Tunisian waters is a cause 

for very serious concern. A number of turtles tagged in Ltaly and Greece have 

been recaptured in Tunisia, and given that tag returns always constitute a 

very small proportion of the total tagged, it is reasonable to assume that 

this fishery is causing heavy mortality among central Medilerranean Caretta 

populations. When combined with other adverse factors affecting these 

populations, particularly the severe disturbance to nest beaches on ZakynLlhos, 

such artificial mortality is unlikely to be supportable in the long term. 

1t is necessary to reduce turtle harvest to a level compatible with the 

long-term survival of turtle populations; given the present poor conservation 

status of Mediterranean turtles, a near zero harvest is desirable. However, 

as Lescure (pers. comm.) has stressed, the turtle fishery in Tunisia is 

currently of great socio-economic importance; turtle meat is cheaper than fish 

and is an affordable and accessible source of nutrients for coastal 

communities. 

Table 27. Summary of historical commercial turtle harvest in the 

Mediterranean at known major sites. Data from Sella (1982). Catch 

figures are minimum estimates. For example, the Israel data refer to one 

fishing organisation only; others are known to have been operating in the 
period covered, but no information is available. Turtles are known to have 

been harvested in other countries, but no details are available. 

Area Species Period Numbers Total 

pec yeac catch 

Israel Cc. mydas 1920s c. 2000 >30 000 

(Caretta?) early 1930s 

Turkey C. mydas eacly 1950s c. 2000 >30 000 

~1960s 

5.7. Pollution 

The extent to which water-borne pollutants are affecting marine turtles at 

sea, and the pollutants concerned, are poorly-known, and most investigations 

are of very recent date. Twenty out of 99 Caretta examined in Maltese waters 



were found to be contaminated, 1/7 of these with crude oil affecting the mouth 

cavity and gut, and a few with plastic or-metal objects (Gramentz, 1988). Oil 

pollution, although poorly-quantified as yet, is likely to be a near universal 
problem in the Mediterranean basin. 

Some of the litter dumped from ships certainly ends up on beaches used by 
turtles, notably on Cyprus and eastern Turkey, but its effect on nesting 

females and emerging hatchlings is not clear. Plastic waste at sea is likely 

to pose an additional problem; Caretta and Dermochelys have been recorded to 

ingest plastic Litter (which may drift in water in a similar manner to the 

pelagic coelenterales which figure largely in the diet of both species) (Van 

Nierop and Den Hartog, 1984). This has been implicated in the death of some 
specimens. 

Heavy metals and agrochemical residues are suspected to be affecting waters 

inhabiled by turtles in southern Italy and south-east Turkey (notably, the 

main Green Turtle nesting area in the Medilerranean). These areas in 

particular, and the phenomenon in general, require further invesligation; 

pollution, while less obviously damaging than incidental catch or beach 

modification, is potentially no less important as a threat to turtle 

populations. 



6. NON-NESTING AND OCCASIONAL SPECIES 

6.1. General remarks 

This section covers four species, only one of which, the Leatherback 

Dermochelys coriacea, is recorded regularly (albeit infrequently) in the 

Mediterranean. It is possible that a few Dermochelys clutches might be laid 
on Mediterranean beaches from time to time but, on the assumption that no 

regular nesting occurs, the significant number of Leatherbacks recorded in the 

basin must represent immigrants from Atlantic nesting colonies. 

Two further species, the Hawksbill Eretmochelys imbricata and Kemp's Ridley 
Lepidochelys kempi, are known to occur in the Mediterranean, but are presumed 

to be accidental rare inmigrants only. Documented records of these species 

are represented by three, and one, museum specimens respectively. A fourth 

species, the Olive Ridley Lepidochelys olivacea, might perhaps occur very 
rarely, bul no documented records of specimens originating from the 

Mediterranean exist. 

6.2. Leatherbeck Dermochelys coriacea 

A recent review (Lescure et al., in press) concludes that, while Dermochelys 
has been known since at least the late eighteenth century as a member of the 

marine fauna of the Mediterranean, nesting has always been extremely rare. 

A small number of female Leatherbacks have been captured in the Mediterranean 

and dissected; well developed ovules have been seen in those taken in spring, 

and reduced ovaries in those taken in autumn. As Lescure et al. report, this 
has led to speculation that nesting might occur within the basin. Although 

emergence crawls, or apparent nesting, have been recorded in Israel, Italy and 

Malta, no adequately documented inslance of Dermochelys nesting in the 

Mediterranean is known. 

Delaugerre (1988) cites a reference in an 1853 publication to Leatherback 

nesting on the Barbary Coast of Morocco, but notes that this cannot now be 

evaluated. According to Sella (1982), while Dermochelys is rather rare in 
Israel, evidence exists of possible nestings; however, the only data provided 

refer to tracks found in June 1963 on a beach at Palmachim, south of 

Tel-Aviv. The tracks were attributed to this species by virtue of their width 

(1.10 m), but this is inconclusive, and no nests were found. Bruno (1978) 

reported apparent nesting by Dermochelys, following discovery of two young 

individuals on a beach at Macconi (Gela Province) on the south coast of Sicily 

in September 1961, and of eggs in the same area in June 1967; other workers 

have expressed some reservations about the sparse and conflicting evidence 

presented, and are not convinced thal nesting occurred (Argano, 19/79; Lescure 

et al., in press). More recently, Gramentz (in litt., 26 July 1988) has 

reported a Leatherback emergence on Lampedusa (1taly) which did not result in 

successful nesting. 

The best evidence that successful nesting may have occurred in the 

Mediterranean is provided by the occasional capture of small and very small 

specimens. Delaugerre (1988) considers that a very young animal (carapace 

length 73 mm) preserved since 1835 in the Muséum National d'Histoire Naturelle 

in Paris (MNHNP 632), and said to originate from the Mediterranean, 

constitutes the sole evidence that Dermochelys has nested in the basin; this 

cannot be regarded as conclusive, given the frequent locality errors 



associated with museum specimens of such age. A second specimen, now in the 

Florence Museum (MZUF 12142), was taken off Messina in southern Sicily in 

April 1896, and is around 66 mm in carapace length. Both these specimens are 

around 10 cm larger than hatchlings (from the French Guiana population), and 

may well be under one year in age. At least two additional young Dermochelys 

have reportedly been taken off Sicily (Bruno, 1978), but further details, or 

specimens, are not available. 

1n summary, no female Dermochelys has ever been observed on a nesting 
emergence, or actually nesting, on any beach in the Mediterranean; no adequate 

documentation of any supposed emergence or nest has ever been produced. 

Although it seems quite possible, even probable, that one or two nests a year 

may be laid on Mediterranean shores, it is unlikely that any regularly used 

nesting site exists, and there is no evidence to suggest that Dermochelys ever 

nested in the Mediterranean in the past in more significant numbers. 

The Leatherback has quite frequently been reported at sea in the 

Mediterranean, mainly in the centre and west, although records (summarised by 

Delaugerre, 1988) exist for almost all countries fringing the Mediterranean, 

with the apparent exception of Albania and Morocco. Generally, this is a 

largely pelagic species which inhabits open waters. 

Most records are of single animals, but small groups have been observed in the 

vicinity of the Straits of Gibraltar, where 24 individuals (in groups of 2-11) 

have been reported in less than four years (Delaugerre, 1988). Fernandez and 

Moreno (1984) report stranding of 11 dead Dermochelys on beaches in Ceuta (a 

Spanish enclave on the Moroccan coast, on the south side of the Straits) in 

November- December 1980, and one each in July 1982 and August 1983. The 

Gibraltar Straits area has the highest density of Leatherback records within 

the basin, probably due largely to the fact that individuals or groups moving 

through the relatively narrow Straits are of necessity less widely spread 

through open waters and so more readily encountered. However, as with all 

turtles seen at sea, the distribution of reports is as much a record of the 

distribution of observers as of turtles, and similar aggregations might occur 

elsewhere in the Mediterranean. According to Delaugerre (1988), these turtles 

enter the Mediterranean in summer and return to the Atlantic in winter, and 

doubtless originate from the large nesting colony in French Guiana. No 

passage through the Straits has yet been demonstrated by tagging or other 

means. 

6.3. Hawksbill Eretmochelys imbricata 

Whilst this species is often said to occur in the Mediterranean, nesting has 

never been reported and documented records of the species at sea are almost 

non-existent (most literature references to the species simply repeat earlier 

references which are not well-substanliated). Three museum specimens of 

Eretmochelys, at least one of which is known with reasonable confidence to 

have been taken in the Medilerranean, appear to constitute the only tangible 

proof of the species' existence in the basin. A young female specimen 

(recently rediscovered in the Musée d'Histoire Naturelle de Marseille) was 

captured off Marseilles in 1909 (Fretey, 1987; Delaugerre, 1988). Gramentz 

southern Sicily and in Malta, now represented, respectively, by specimens in 

Palermo and in the Natural History Museum, Mdina, Malta. Gruvel (1931) 

suggests that any Eretmochelys in the eastern Mediterranean have entered from 

the Red Sea or Indian Ocean. 



The Hawksbill Eretmochelys imbricata can only be regarded as an accidental and 
occasional species in the Medilerranean, and such specimens as might exist 

within the basin presumably enter through the Straits of Gibraltar or the Suez 
Canal. 

6.4. Kemp's Ridley Lepidochelys kempi 

This species, like the Hawksbill, can only be regarded as an accidental and 

occasional species in the Mediterranean. In view of the facts that the single 

known nesting area of this highly endangered species lies on the coast of the 

Gulf of Mexico, and that appreciable numbers have been known to move north and 

east in North Atlantic currents, it seems certain that whatever individuals 
might enter the Mediterranean must do so through the Gibraltar Straits. The 

single documented record of Kemp's Ridley in the Mediterranean concerns a 

turtle, now in the Natural History Museum at Mdina in Malta, that was 

originally caught about one mile from the mouth of the Grand Harbour at 

Valetta in October 1929 (Brongersma and Carr, 1983). 

6.5. Olive Ridley Lepidochelys olivacea 

The only foundation for the suggestion that this species has occurred in the 

Mediterranean is a turtle reportedly observed by Mertens (1959) in the 

Aquarium on Rhodes (Greece) and identified by him as L. olivacea. As stressed 

by Brongersma and Carr (1983), it is possible that the turtle had been 

imported from a source outside the Mediterranean, and there is no documented 

record of this species in the basin. 
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7. INTERNATIONAL AGREEMENTS 

The Table and discussion below summarises the most important international 

conventions and protocols which include conservation measures for marine 

turtles in the Mediterranean. 

1t is important to note that such agreements can at best be only as effective 

as (a) the national legislation designed to carry out the obligations which a 

country assumes when ratifying the agreement in question, and (b) the rigour 

with which such legislation is implemented. National legislation has not 

always been formulated by the time of ratification, and its implementation 

frequently leaves much room for improvement. 

Nesting beaches in states Party to the Bern Convention have been widely 

modified to the detriment of turtle populations; turtles are harvested in 

significant numbers in certain countries where harvest is nominally prohibited 

by national legislation, and in contravention of CITES (see below), which 

prohibits import from the sea of specimens of species listed in Appendix 1; 

there is no evidence for international efforts to manage species during their 

migratory phase. It is thus clear that existing international agreements for 

turtle conservation are being broken by several countries, and certainly are 

not being adequately utilised to improve the conservation status of marine 

turtles in the Mediterranean. 

Table 28. Major International Agreements affecting marine turtles in the 

Mediterranean, and Party States thereto. Key: * = Parly State (in a few 

instances, a State has signed an agreement but not yet ratified; these are 

excluded). Data sources: a = de Klemm (1989), b = WCMC, c = IUCN/UNEP (1988). 

AFRICAN CITES BERN BONN BARCELONA SPA PROTOCOL 

CONVENTION 

1968 1973 1979 1979 1976 1982 

(a) (b) (a) (a) (c) (c) 

Albania - = = = : = 

Algeria x x - - x x 

Cyprus * a x * 
Egypt * = * x x 

France - x x = x * 

Greece - - x - * x 

Israel - x = x x x 

ltaly = * * x x * 

Lebanon - - - = x = 

Libya - - = x = 

Malta - x = = x x 

Monaco - x - = x 5 

Morocco x x = = x = 
Spain = * x * x * 

Syria = = 2 z x = 

Tunisia x * = = x * 

Turkey - = x x x x 

Yugoslavia - = = = x x 

EEC = x x * x x 



1. The African Convention on the Conservation of Nature and Natural 
Resources. 

All marine turtles are listed in Class A of the Annex to the African 
Convention, and are thus deemed to be totally protected. Domestic and 
international trade in specimens of protected species is prohibited except 
under a permit. 

2. The Convention on International Trade in Endangered Species of Wild Fauna 
and Flora (CITES). 

All marine turtles are listed in Appendix 1 of CITES. This includes species 

threatened with extinction which are or may be affected by trade. 

International trade is subject to particularly strict regulation in order not 

to endanger further their survival, and must only be authorised in exceptional 

circumstances.* Import of specimens from the sea is also prohibited without 

prior permit, the issue of which is subject to particularly strict 

regulation. In addition, all FEC Member States which are not individually a 

Party to CITES must apply EEC Regulation 3626/82 which implements CITES within 

the Community. 

3. The Convention on the Conservation of European Wildlife and Natural 
Habitats (Bern Convention). 

All marine tuclles in the Mediterranean are listed in Appendix 11. Article 

Six requires that each Contracting Party take appropriate and necessary 

legislative and administrative measures to ensure the special protection of 

such species. The following are prohibited: deliberate capture, keeping and 

killing; deliberate damage to or destruction of breeding or resting sites; 

deliberate destruction or taking of eggs; also disturbance, possession and 

trade, where contrary to the aims of the Convention. Article 10 requires 

Parties to coordinate efforts for protection of migratory species listed in 

Appendix 11 (and I11) whose range extends into their territory. 

4. The Convention on the Conservation of Migratory Species of Wild Animals 

(Bonn Convention). 

All marine turtles in the Mediterranean are included, as migratory species in 

danger of extinction, in Appendix I. Parties are obliged to provide such 

species with strict protection. All marine turtles in the Mediterranean are 
also included in Appendix I1. Parties must endeavour to conclude Agreements 

for the conservation of migratory species whose range enters their territorial 

limits. 

5. The Convention for the Protection of the Mediterranean Sea against 

Pollution (Barcelona Convention). 

The Barcelona Convention obliges contracting Parties to take all appropriate 

measures to reduce and prevent pollution, and to protect the marine 

environment. Adopted 18 February 1976; entry into force, 12 February 1978. 

6. Protocol concerning Specially Protected Areas of the Mediterranean. 

The last of three protocols developed within the [ramework of the Barcelona 

Convention. The objective is to protect threatened Mediterranean species, and 

areas important for their survival. Adopted 2 April 1982, Geneva. The 

Mediterranean Monk Seal Monachus monachus and the marine turtles are amongst 

the highest priorities for action during the period 1985-1995 (Genoa 

declaration, 9-13 September 1985). An Action Plan for the Conservation of the 

Mediterranean Marine Turtles was prepared in late 1989 (Anon. e, 1989). 
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