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Abstract: It is believed that about 80% of the Mediterranean population of Caretta 
caretta nest on 3.55km of sandy beaches at Laganas Bay on the southern coast of 
Zaknythos (Greek Ionian Islands). Increased pressure from the tourism industry has had 
a deleterious effect on populations. A survey of visitors to this area reveals that little 
of the ecology of this animal is made known to tourists. The fate of the loggerhead 
turtle remains in the hands of the Greek government and those who control tourist 
access. 

Introduction 

All over the world turtle populations of all species have been declining rapidly because 
of human activities. Sadly, turtle survival strategy depends on heavy armour,longevity 
and prolific breeding. These defences cannot cope with the pressures of the late 20th 
century. This is particularly true of the Mediterranean populations of the loggerhead 
turtle, Caretta caretta. Formerly it bred extensively throughout the area, but is now 
restricted to a few sites in Greece, Turkey and Cyprus. 

Laganas Bay (Figure 1) on the southern coast of Zaknythos (Greek Ionian Islands) 
has the largest known concentration of nesting loggerhead turtles in the Medi- 
terranean. It is believed that about 80% ofthe Mediterranean population of Caretta 
caretta nest on  its 3.55km of sandy beaches (Table 1) averaging some 1300 nests 
each breeding season (Figure 2) with a successful hatching rate of between 19% 
and 30% (Margaritoulis & Dretakis, 1991). In 1992 MEDASSET (Mediterranean 
Association to  Save the Sea Turtles) and STPS (Sea Turtle Protection Society of 
Greece) needed to investigate the likely reactions of Zakynthion tourists to  the 
idea of a Marine National Park and to the restrictions that it might impose on 
their holiday activities. They also needed to assess the level of awareness of the 
turtle conservation issue and the effectiveness ofvarious information programmes. 
King's College, Taunton was keen to mount an educational expedition to give 
practical assistance to MEDASSET and the STPS and was pleased to make such 
a survey the major purpose of its visit in July 1993 when turtle laying and tourist 
levels were reaching a peak. 

Biology, ecology and threats 

The biology and ecology of Caretta caretta make it vulnerable to the effects of 
increased fishing activity, pollution, and changes that result largely from tourism. 
Like all marine turtles, the loggerhead turtle lives all of its life at sea, the females 
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Figure 1 
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Figure 2 Distribution of nests on beaches in Laganas Bay, Zakynthos 

Figures are percentage o f  the total number of nests per season (Margaritoulis & 
Dretakis 1990-1 991 - means for 1984-1 989) 

Table 1 Nesting data for Carette caretta over 3.55km of nesting beaches - Laganas 
Bay, Zakynthos (data from Margaritoulis & Arapis) 

1 Number of 1 Number of 1 Nesting success 1 Nesting density 1 

Figures are averages per year for seasons 1984-1 990 

emergences 

only visiting land to nest. It migrates from the breeding sites to foraging areas 
throughout the Mediterranean. It feeds opportunistically on a wide variety of 
floating foods including jellyfish, crustacea, fish and algae. This style of feeding 
results in the loss of very large numbers of turtles due to eating plastic and tar oil 
lumps and from accidental fishing (Panou & Moschonas, 1990).  
Caretta caretta arrives on the breeding areas in June to August (Bowen et al.,1993). 
STPS and American tagging programmes show that each female usually returns 
to  the same place for successive egg laying (Hays & Sutherland, 1991) ,  though 
flexibility in this respect may make it easier for it to cope with local environmental 
changes. It is not known whether mating occurs only in the waters offshore from 
the nesting sites, but breeding females spend at least several days basking in shallow 
warm seas before nesting. It is at this point that they start to  come into conflict 
with the tourist industry, particularly as they come close inshore during the late 
afternoon. Here they seem unconcerned by swimmers and small slow moving 
boats, but they are very liable to injury from powerboats. Nesting normally takes 
place at night at the top ofthe beach where a flask shaped egg chamber is excavated 

nests % 1 (ne;s/krn) 

4738 1269 2 7 357.5 
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Figure3 Young female loggerhead turtle returning to the sea after nesting 
(Photograph R.H.C. Poland, July 1992, 5:30 am Sekania Beach, Zakynthos) 

in the sand. The  top of the chamber is about 35cm below the surface. Usually, 
between eighty and a hundred and ten eggs are laid in the nest, which is then 
carefully covered and camouflaged. The female then returns to the sea for two or 
three weeks before producing second and third clutches (Figure 3). This is repeated 
at three to four year intervals. 

The nesting site requirements are very specific and easily damaged by building, 
road construction and beach use that is associated with tourism. The beach itself 
must be protected from heavy surf, it must have a gentle gradient, be free from 
obstacles and rocks and consist of sand of the correct texture, grain size, humidity 
and temperature. Moreover, it must be quiet and undisturbed. Females emerging 
from the sea are easily disorientated and quick to return to the sea if disturbed by 
lights, sound or movements. They then frequently 'dump' their eggs in the sea. The  
egg incubation period is about 52  days. Temperature is a critical factor: at less than 
25OC no embryonic development takes place; below 28OC the hatchlings are all 
male. Sunbeds, sun umbrellas and other beach furniture lower nest temperatures. 
Compaction of the sand on the nest itself as a result of walkers, horse riding, motor 
bikes and cars prevents development and successful emergence of young. 

Because the stimulus for a clutch to emerge from the nest is a fall in sand 
temperature, they normally do so at night. Shading or rare daytime rain storms 
can cause them to move during the day when they are liable to  die from 
dehydration. Predation is not an important factor to  the Zakynthos population. 
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The hatchlings migrate towards the sea, attracted by its luminescence and by the 
gradient of the beach. Lights from cars,buildings and street lights disorientate them 
while sand castles or pits and debris obstruct their journey down to the sea. The 
hatchlings survival to breeding age is at best 1 / I  000 (Agardy, 1992) and probably 
now falling towards 1 / I  0.000 
Unfortunately the very conditions which are essential for the turtles to breed are 
those required by holiday makers and so conflict has developed since the 1970s. 
Now between 250,000 and 350,000 visitors holiday on the island each year, over 
half of them staying in Laganas Bay. This has resulted in a very rapid and 
uncontrolled growth of Laganas and Kalamaki, so that small hotels, bars and 
amusement arcades sprawl behind what were once important nesting beaches. 
Roads, many illegal, have recently opened up secluded areas such as at Daphni 
(Council of Europe, 1995). The construction of the airport behind the Laganas 
and Kalamaki beaches has changed the drainage of the upper ends of the sands. 
Watersports and particularly power boat use has increased. All this development 
and activity has condensed the turtle breeding areas into little more than half the 
original area. Nesting density on Kalamaki and eastern Laganas has fallen, but the 
number on isolated beaches of Sekania has risen dramatically. 

Since the late 1970s, conservationists have become increasingly concerned about the 
effects of tourism on the nesting success of Caretta caretta in Laganas bay. The STPS 
was formed in 1983 to investigate the distribution and success of breeding and to 
conduct a public awareness campaign. By 1984 there was extensive government 
legislation to protect the nesting sites and turtles by limiting building programmes 
and night time disturbance. In 1989 controls reduced the use of boats, particularly 
power boats, in sensitive areas. The Laganas Bay turtle habitat has become an 
international issue and has been discussed at several meetings of the Council of 
Europe's Convention on the Conservation ofEuropean Wildlife and Natural Habitats. 
This body produced proposals in 1987 to strengthen protective legislation. Unfortu- 
nately, in spite of continued pressure and the availability of funds from the European 
Union and WWF (Worldwide Fund for Nature), there seems to have been little 
commitment towards enforcing the legislation by either central or local government. 
'Greece had not so far satisfied its obligations under the Convention in the case under 
consideration - Laganas Bay' (Council of Europe, 1995). 
The Greek government promised a thorough examination of the problem and in 
December 1991 initiated a study for proposals to create a Marine National Park 
in Laganas Bay. Central government has not only cancelled several building 
projects but has also provided anew patrol boat to enforce the maritime legislation 
and initiated a new study into the organisation of a Marine Park with the intention 
of announcing its intentions this year. 

O n  Zakynthos itself there has been considerable concern over these conservation 
issues among entrepreneurs and environmentalists. The environmentalists, led by 
MEDASSET and the STPS, have been supported by ETAZ,an association of hotel 
owners and other environmental organisations. Other interested parties include 
the tour operators. All of these are keen to maintain the quality of the environment 
and to restrict development that will inevitably lead to downgrading the area. Opposed 
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to them are the owners of small plots of land, beach equipment and water sporting 
facilities, who understandably hope to take advantage of the present tourist boom. 

It seems that the solution lies in the creation of a National Marine Park which 
would offer greater control over coastal development and also seek to offer 
opportunities for locals to benefit from the influx of visitors. Money is available 
from the European Union for helping to finance these alternatives. 

Survey methods and results 

An interactive, option-style questionnaire was presented orally. Although most or 
the answers were quantifiable, several free response questions were included. 
Surveys were carried out systematically to achieve a random sample of tourists. 
Most of the 763 individuals interviewed were English speaking (Table 2), short 
stay (2 weeks) visitors and the majority were members of family groups or parties. 
The  questionnaire was designed in conjunction with MEDASSET and the STPS 
to find out: 

a) the degree of knowledge of the turtle through time; 

b) the sources of this knowledge; 

c) attitudes towards the conservation of the turtle and opinions on the issue; 

d) the likely reaction to the creation of a Marine National Park and the means 
of financing it; and 

e) suggestions for making the turtle more accessible to tourists. 

The results show the importantance of travel brochures dispersing information 
(Table 3) and it  is therefore important that they should be accurate and impressive. 
Research of the brochures offered in 1993 revealed some excellent accounts (Go 
Greece) and some misleading ones (Inspirations Greece). Tour company repre- 
sentatives were also important information agents (Figure 4). Unfortunately some 
of their comments are dangerously wrong or  dismissive. The questions testing 
knowledge of the threats to the turtle revealed some degree of misunderstanding 
(Figure 5). I t  was revealing that so few tourists realised the dangers imposed by 
using the beaches after dark, nor knew of the law proscribing it. 

The general impression given by the interviewees was of interest and concern 
over the turtle with the great majority surprised at the failure of the local 
administration to enforce the protective legislation. Many were horrified by the 
lack of clear signs and restriction notices. Most thought that beach furniture should 
be reduced by day and removed at night (as on Turkish nesting beaches). 

On the whole, most tourists would like to give some help to conservation (Table 4) 
and many were prepared to give money to help finance a marine National Park. 
However, many felt that the Greek government, the local hoteliers and the tour 
companies should pay the extra cost. Many people were concerned that any money 
paid should be properly used and that the local landowners should not lose out. 
There were also some useful suggestions,such as the development of a theme Park, 
museum and aquarium, information centre and night binoculars or infra red 
television systems to make live turtle activity more accessible to the public. 
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Table 2 Survey sample  detai ls 

o ta l  number of questionnaires 

Valid questionnaires included in the analysis 
Questionnaires from residents on the island 
Refused questionnaires 
Incomplete or invalid questionnaires 
Total questionnaires 

rationalities interviewed (valid questionnaires only) 

U K 
Scandinavian 
EC (non Greek) 
Greek 
USA 
Total of 10 different nationalities, although 92% were from the UK 

.ocation of interviews 
\\\ interviews were conducted in the Laganas Bay resort area, figures are for the 763 valid questionnaires 

Location category 

Airport 
Hotels 
(poolside/bar & recreation areas) 

Beach (evenly spaced between Laganas 
and Kalamaki) 

Laganas Town (street) 

Totals 

Number of location Questionnaire 
category number 

1 

19 (1 6 with permission) 

Table 3 Results t o  t h e  quest ions 

Before arriving on the Island, had you heard about the  75% - Y E S  
Sea Turtle? 

How had you heard? % 

a) From a travel brochure 49.6 

b) From the Travel Agent 12.2 

c) From a Guide Book 6.5 

d) From the media - TV etc. 11.5  

e) From friends 20.0 

f) On the plane (video or leaflets) 0.2 
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% Total 
All those 
questioned 
and answered 
YES, they had 
heard about 
the turtle since 
they arrived on 
the island. 

Figure 4 Tourists knowledge about the turtle: source of information 

Answer to the question: Now you are on the island, how have you heard more 
about the Sea Turtle? 

Questions asked - 

a) Never touch a hatchling turtle. 

b) Remove sandcastles after day on beach. 

c) Not use Beach equipment inprotected area. 

d) Not drive on beach. 

e) Not walk at the top of beach. 

f) Pick up plastic bags. 

g) Not swim far out into bay. 

h) Not use fast speed boats. 

I) Keep off beaches after dusk and before d a w  

j) Avoid flash pictures near beach. 

k) Turn off balcony lights near beach. 

1) Avoid loud noises/music near beach, 

Results of the survey 

During the interview, their response was determined using the following scale - 

Essential - 5 Important - 4 Very likely to be important - 3 Possibly matter - 2 Not matter - 1 

Figure 5 Results of the survey into the assessment of tourists' ratings of the importance 
of various factors that might effect the survival of the turtle 
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Table 4 Results t o  questions relat ing t o  'helping t h e  turtles' and  t h e  fu tu re  

171 questionnaires 
260 questionnaires 
103 questionnaires 
45 questionnaires 

Vould you consider helping to  protect and conserve the Sea Turtles in  Laganas Bay? 

Yes 89.6% 
No 10.4% 

Vould you be prepared t o  pay a surcharge on your holiday to  help in  the Conservation efforts'; 

Yes 75.9% 
No 24.1% 

low much would you be prepared to pay? 

Â £  22.4% 
Â 5 34.1% 

Â £  0 13.5% 
>Â£l 5.9% 

his would generate conservatively, about Â£5500-Â£60 per 1000 Tourists 

Vould you sign a petition to  help protect the Sea Turtle further? 

Yes 89.9% 
No 6.6% 
Do not know 3.7% 

Vould you join a Conservation group to  help? 

Yes 35 9% 
No 41 8% 
Do not know 22.3% 

Vould you approve of Laganas Bay becoming a Marine National Park? 

Yes 75.9% 

I Do not know 16.0% 1 

The future 

It would be unfair to give the impression that nothing has been achieved on the 
island. Night flights from the airport have been reduced and there has been official 
beach protection. Last year there was a ban on power boats in the bay and more 
recently the nesting beach of Sekania has been acquired for the loggerhead turtle 
(Dimopoulos & Stratoudaki, 1994). Since 1993 there has been a more positive 
attitude by government with plans to remove at least some offending buildings 
and there are better prospects of a genuine environmental plan for the whole area. 
In retrospect it is felt that the King's College expedition achieved its aims, 
increasing knowledge and awareness of the turtle problem. 
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