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Foreword
2012 was a successful season for the Turtlewatch team with 42 nests laid, following the 38 nests
recorded in 2011. Coordination between the Glasgow expedition group and Akrotiri environmental
centre was strengthened during the season and the importance of the team in protecting the
nesting area is paramount to continuing protection of Akrotiri’s nesting turtle population. It is hoped
that in conserving the nesting habitat and recording nesting behaviour, insights can be gained which
can contribute to conservation efforts on the endangered loggerhead and green turtles.
Kirsten Fairweather, 2012 Team Leader
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Introduction
Green and loggerhead turtles have been recorded nesting on the Akrotiri peninsula in Southern
Cyprus by Glasgow University students as part of Akrotiri Turtlewatch since 1998. The project was
originally organised by the Royal Air Force in 1991 in response to the threatened status of these two
species of marine turtle.
The loggerhead turtle, Caretta caretta, is listed as threatened on the IUCN red list and nests
throughout the Mediterranean with nesting beaches found in Cyprus, Greece, Egypt, Israel, Libya,
Turkey, Tunisia and Lebenon (Caminas, 2000). In comparison the green turtle, Chelonia mydas, has
more restricted nesting areas with main nesting beaches found in Cyprus and Turkey (Kasparek et al,
2001) and is listed as endangered on the IUCN red list. The Mediterranean population of green and
loggerhead turtles is estimated at 300-400 and 2-3,000 respectively (Broderick et al, 2002).
Current sea turtle populations are facing many threats on land, particularly due to their natal beach
nesting behaviour. Tourist developments along shore lines are causing light pollution, beach erosion
and pollution and destruction of nesting habitat (Kasperek et al, 2001). Refuse on the beaches, both
from activity on land and refuse washed up from the tides, can cause major interferences in nesting
behaviour and in preventing hatchling emergence. As the beaches in Akrotiri are part of the SBA
(sovereign base area) they are not majorly threatened by development. Predation on land by foxes is
the main threat to nests in Akrotiri, with foxes digging up nests and feeding on emerged hatchlings.
Climate change is threatening many species worldwide and the sea turtle is particularly affected due
to their sex determination being dictated by temperature (with temperatures of <29° producing
mostly males and temperatures of >29° producing mostly females) (Kaska et al, 2007). As
temperatures increase, the sex ratio produced will become female biased as was found in past
studies in the Mediterranean (Mrosovsky & Provancha, 1989; Mrosovsky et al, 2011). Higher
temperatures have also been found to reduce incubation period and reduce hatchling size and mass
(Miller, 1985; Booth and Astill, 2011; Burgess et al, 2006) which ultimately will affect the survival
rate of hatchlings.
In Akrotiri nesting begins at the end of May and continues until mid-August. The loggerhead turtle
lays throughout this season however the green turtle begins laying later, around the end of June,
and therefore has a shorter nesting season. The green turtle nesting event can take up to five hours
laying the chamber approximately one meter deep with as many as 250 eggs. In contrast the
loggerhead turtle nesting event can take up to two hours laying a shallower chamber with as many
as 150 eggs. Incubation times can vary from 44-65 days with hatching occurring from the end of July
until the end of September (Turtlewatch data).
The main aim of this project was to monitor and conserve the turtle population nesting on the
Akrotiri peninsula. The project also aimed to educate the local community and create an opportunity
for students to partake in conservation work and gain experience in the field.
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Method
The expedition was led by two student leaders (Kirsten Fairweather and Lauren Dingwall) who had
previous experience of the expedition and were able to teach the team the correct protocol for
fieldwork methods and safety during the expedition. Prior to the arrival of the team the
environmental centre, who work in conjunction with the team, had arranged beach cleans in
preparation for the nesting season and the beaches were cleaned throughout the season by the
student team. As the nesting season covers four months the team of 15 students was rotated in
three groups of five over the summer, whilst the student leaders stayed for the duration of the
expedition to ensure continuity in monitoring throughout the season.
Monitoring of adult nesting turtles occurred at night and patrols were carried out on the nesting
beaches every two hours between 2100h and 0600h. In order to safely patrol the beaches without
interfering with the nesting activity torches with a red light filter were used during patrols. The date
and time of any emergence of nesting females was recorded, as was the type of activity which
occurred (successful nest or false crawl u-turn/attempt). The carapace of all female turtles
encountered was measured as curved carapace length and width whilst the turtles were returning to
the sea.
Each morning the tracks left by turtle activity were measured as full track width and carapace track
width. Any successful nests were covered with a cage and randomly selected nests were surrounded
by hessian in order to prevent fox predation. A sign was also placed by the nest to notify members of
the public of the nest location in both English and Greek. Any nests which were too close to the high
tide water line were relocated as soon as possible to prevent waterlogging of the nest. Nests which
were close to the waterline were protected from the tide using sandbags surrounding the front of
the nest. The dates of the nesting event were used to estimate the hatchling date of the nests which
was approximately 48-53 days depending on the nesting beach (based upon the data collected in
2011). When nests were due to hatch the sandbags were moved to allow passage of emerging
hatchlings.
During the hatching period team members also carried blue filter torches on patrols. Any hatchlings
which were found to be travelling in the wrong direction were escorted to the sea using these
torches. Nests which were hatching were checked every hour for hatching emergence. Ten days
after hatching the nests were excavated in order to record nest success. Two of these excavations
were made open to members of the public in order to raise awareness of the turtles’ endangered
status and the importance of the beaches as a nesting location.
Excavations were carried out early afternoon in order to prevent releasing any live hatchlings during
the cool temperatures in the morning and evening when predators, such as fish, are more active.
During excavations the numbers of hatched (and alive), dead, infertile, early and late developed eggs
were recorded to evaluate the success of each nest. Gloves were worn to prevent any chance of
salmonella infection which is carried on the eggs and only members of the Turtlewatch team carried
out the excavation due to licencing laws. Live hatchlings were released and any hatchlings still to
absorb their yolk sac were retained until ready for release. All contents of the nests were left
beneath a shallow layer of sand in the original nest location to allow the egg shells to decompose.
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Following from dissertation work carried out during 2011 barnacle distribution was recorded on all
adult turtles. The times and dates of nesting activity were also recorded to collaborate with the lunar
calendar and tidal levels to gain insight into the factors affecting nesting behaviour.
A new study into the factors affecting nest success was also carried out in 2012. Female size was
correlated to nest success to observe any effect on female size and hatchling success. Nest depth
was also recorded to investigate the influence upon nest success.
During the day the team ran a small shop selling Turtlewatch merchandise on the RAF base Monday
– Saturday. The shop also gave information to the public about the turtles and allowed people to
sign up to join the team on night time beach walks and public excavations. Night beach walks were a
great opportunity to educate people about activities which can interfere with nesting turtles and for
people to observe turtles in their natural habitat.
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Evaluation of 2012
Nest Success
Over the 2012 season a total of 42 nests were laid, of which six were green nests. These nests were
found across coves one, three and four and Lady’s Mile beach off base. The season also saw an
increase in turtle activity on Buttons Bay beach on base with four nests recorded, including one
green nest, and several false crawls. An increase in nests was observed in comparison to 2011,
during which 38 nests were recorded1. However the number of green nests was lower in comparison
as 2011 saw nine green nests laid. During the 2012 season a high level of green activity was
observed on cove one however very few nests were recorded, as were few loggerhead nests
recorded. In total four nests were recorded on cove one, of which one was a loggerhead, with two
unknown nests discovered upon hatching. Upon excavation it was found that the sand depth was
greatly reduced in comparison to previous years with an extensive layer of rock beneath the surface.
This is possibly the reason for the reduction in numbers of nests on cove one due to the change in
beach profile.
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Figure 2: Green nest success for

Loggerhead nesting success has increased in comparison to the 59% hatched eggs recorded in 2011.
The 2012 season also saw a lower percentage of late, early and dead eggs as a result of this
increased success. Green nests were observed to show a reduction in success as 89% hatched eggs
were recorded in 2011. A 27% increase in infertile eggs was recorded in 2012 compared to 2011 for
green nests. However green nest number 23 was discovered to be completely infertile with black
eggs and hard yolks which itself is responsible for 10% of the infertile eggs recorded in 2012. During
excavation of nest 23 it was found to be laid in black sand and is therefore thought to have
incubated in an anaerobic pocket of sand causing such results (Ragotzkie, 1959).

1

Total number of nests for 2011 has been reviewed so as to exclude those not found during excavations and
were therefore incorrectly recorded
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Comparison of Nesting Data 2000-2012
Number of Nests
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Figure 3: Showing the fluctuation observed for nests over the past 12 years in nest success
and size and incubation duration.
As shown in figure 3 2012 saw a reduction in incubation period which may be due to increased sand
temperatures. However due to the cessation of the use of data loggers this season this is only
speculation. Clutch size for green turtles was the lowest seen for the past 12 years. Loggerhead
clutch size was also lower than the past three years which may indicate limiting resources in the
surrounding interesting habitat in and around Akrotiri (Frazer & Richardson, 1986).
Barnacle Study and Lunar and Tidal Cycle Study
Data collected for nesting in relation to lunar cycles and tidal levels was collected however the data
sets are small. This data has therefore been retained for collaboration with future years’ data in
order to use a greater data set to record any correlation between nesting activity and environmental
conditions. This has also occurred for barnacle distribution. It is hoped that both these studies can be
investigated after several more years of data have been collected.
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Factors Influencing Nest Success
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Figure 4: Loggerhead carapace length and nest success correlation
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Figure 5: Loggerhead nest depth and success correlation

No correlation was found between carapace length and nest success or percentage of infertile eggs
laid as shown in figure 4. There was also no correlation between nest depth and nest success as
shown in figure 5. It may be that there are several confounding factors such as temperature or
predation that are influencing the nest success and are preventing any correlation being found.
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Issues Facing Nesting Turtles In 2012
Nest 20
Nest 20 was found to be completely removed several days after its hatching date. Upon discovery
the nest had been completely dug up with sand bags, cage and sign moved away from the area and a
clear hole dug where the cage had originally been. Such actions indicated that this incident was not
due to animal activity and it is speculated that it was human activity that occurred. Despite reporting
the activity to the police there was little else to be done about this incident. This is the first incident
of this kind to be reported in Akrotiri.
Human Activity
During the 2012 season the number of people using the nesting beaches, particularly cove four, was
noticeably greater than previous years. Although people using the beach throughout the daytime did
not directly interfere with the nesting turtles or nests present, secondary effects from people on the
beaches pose several threats. During excavations it was found that 29% of the cages used to cover
the nests had been moved and were no longer covering the nest chamber. Although cages may
move with sand movement during high winds, the high number of cages in the wrong location
suggests that members of the public had moved some cages as has been observed in previous years.
Litter and dumped inflatables were often removed from the beach during beach cleans which may
get buried during nesting attempts or interfere with emerging females or hatchlings. People were
also encountered using the beach during night time which is not allowed throughout the turtle
nesting period. Such groups often had fires lit or torches which can deter nesting females. It is
thought that such people had also been feeding the foxes and have therefore contributed to the
increasing fox problem in Akrotiri.
Environmental Factors – Predation and High Tides
The 2012 season in Akrotiri saw a rise in the presence of foxes around the nesting beaches, in
particular on cove four. 31% of the nests laid throughout the season were predated by foxes, the
majority of which were loggerhead nests, with only one green nest predated. 58% of those predated
nests were completely destroyed with all eggs eaten. Nests in which all eggs were not predated
were often revisited by the foxes and the chambers left exposed until discovered by a Turtlewatch
member.
Figure 6 shows a photograph taken of a fox digging at an
excavated nest. On several patrols the foxes were
observed on the beach and around nests and showed very
little fear of humans. There were also multiple sightings of
the foxes showing that there was more than one fox active
in the nesting area. During night patrols fox tracks were
often seen at least once a night. Observations of fox tracks
around hatching nests were seen where hatchling tracks
abruptly stopped indicating the foxes were predating on
the hatchlings as they were making their way to the sea.
Nearby Episkopi Turtlewatch also recorded an increase in Figure 6: Fox observed feeding on turtle eggs from a
previous excavation
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fox predation showing the problem was more widespread than just the Akrotiri region.
After the loss of several nests during high tides in 2011 it was hoped that the number of waterlogged
nests could be reduced by sandbagging and relocations of nests at risk. Six nests were waterlogged
in 2012 however only one nest was completely lost. It was found that later in the season tides were
covering much of the area at the beginning and end of cove four and the high tide level was reaching
higher than previously recorded. It is hoped that in 2013 the use of GPS to record high tide lines will
protect all nests below this line by indicating those that need relocated and sand bagged.
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Recommendations for 2013
Fox Project
Due to the high level of fox activity around the southern peninsula of Akrotiri the environmental
centre are hoping to be granted permission to carry out a cull of the foxes in the area. If unsuccessful
the following suggestions are hoped to reduce predation on the nesting beaches.
An alteration in the methodology to ensure protection of all nests from predation is suggested.
During the process of nest locating and placing the protective cage on the nest it is suggested that
the use of hessian to protect the nest also occurs at this stage (and not later) in order to ensure
correct positioning of the hessian and protection of the nest from day one. It is also hoped that as
the hessian attaches to the cage it will prevent the movement of cages as observed during the 2012
season.
A proposed study for 2013 based upon fox population dynamics is suggested. In order to understand
the increase in fox numbers a study into population dynamics in relation to environmental factors
would be insightful for the team working in Akrotiri.
Collaboration
Proposed for the 2013 season is a collaboration of the Akrotiri and Episkopi Turtlewatch groups
under the main group WSBA Turtlewatch (Western Sovereign Base Area Turtlewatch). This will allow
data to be collaborated on both nesting populations and continuity of conservation practices over
the southern peninsula of Cyprus. It will also ensure that all members of the conservation group are
working with proper training and licences.
Public Education
The Turtlewatch team work with British children on base to educate them about the plight of the
endangered turtles and the value of their nesting habitat to the population. However it generally
falls upon the environmental centre to work with the Cypriot children in the surrounding areas. It is
proposed that the Glasgow team aid in such education in hopes that more people can be educated
about the turtles in the area. It is also proposed that the value of the Akrotiri nesting beach is
emphasised to all habitants of the Akrotiri and surrounding villages in hopes of reducing human
induced interferences on the beach. Making the public excavations more publicised among the
Akrotiri habitants would also increase education among the local people. It was also briefly
discussed during the 2012 season to develop tourist boat trips to see turtles in the ocean, including
local fishermen to reduce fishing activity during the nesting season, and to create a more substantial
income for the local people whilst increasing the need for protecting the local turtle population. This
would also allow for data collection on the numbers of turtles using the surrounding interesting
areas in Akrotiri.
As members of the public are thought to have contributed to the increase in fox numbers it is hoped
that education on the impacts of feeding wild animals on the turtles will help to reduce the numbers
of foxes in the future.
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GPS
The use of GPS has been proposed for 2013 in order to map the distribution of nests along the
beaches of Akrotiri. In the incidence of cages or signs being moved away from the nest location the
nests can be easily relocated using the GPS device. It is also proposed that the high tides experienced
can be mapped using GPS in order to successfully relocate any ‘at risk’ nests instead of relying on
previous experience and intuition of members of the team.
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Appendices
Appendix A: Location
The beaches which were monitored are situated a few kilometres away from Akrotiri village,
situated within the Western Sovereign Base Area in the south of Cyprus. This year, as in previous
years, the team was fortunate enough to be allowed to stay on the base at RAF Akrotiri.
Accommodation was provided in temporary stay blocks within the base. These comprised of twin
rooms with shared toilet and shower facilities.
Appendix B: Personnel (19 members)
‘My experience in Turtlewatch over the past three years has given me many skills which I hope will
contribute to future career prospects. The work undertaken by the team is essential to continue the
protection of the nesting area and in providing students with essential experience needed in
applying for future jobs. As well as hard work the expedition was a great chance to travel around
Cyprus and experience their culture. I met many new friends on the trip and recommend the
expedition and being team leader to all students’
Team Leader Kirsten Fairweather (22), Zoology graduate
‘Turtlewatch is a fantastic experience providing students with the opportunity to be active in the
field of conservation. Working with such an endangered species is very rewarding and emphasises
why current conservation work in Cyprus must continue. As a student leader I was able to improve
my team working and communication skills which will be helpful in future prospects.’
Team Leader Lauren Dingwall (24), Zoology student
‘Cyprus Turtlewatch 2012 was a big part of my life. The expedition allowed a unique chance to help
and see sea turtles in their natural environment. This experience was something I couldn't do once,
and as a result I knew I wanted to be a part of the expedition again and consequently I am leading
the expedition for 2013.’
Adam Delargy (20), Marine Biology Student, Team leader 2013
‘Turtlewatch 2012 was a great experience for me. I was in month one and helped gather data on
nesting turtles during June and July. As conservation is a career path I’m currently exploring, the
expedition gave me invaluable field work experience. It has also allowed me to develop a number of
skills which will help during future employment. One such is communication skills as a vital part of
the project was educating the local community on the endangered species and how they could help.
I loved every part of the expedition from night time patrols to meeting new people and only wish I
wasn't graduating this year so that I could be part of it all over again!’
Kathryn Nairn (21), Immunology graduate, Team member 2010-2012
‘The Cyprus turtle watch trip was a fantastic experience; I would recommend it to anyone. I really
enjoyed digging the nests and seeing the hatchlings. I learnt a lot and it was good to be involved in
something so worthwhile.’
Eleanor Holden (20), Zoology student
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‘Fantastic expedition with a great team. Turtles were amazing, had a blast!’
Emma Staniforth (21), Zoology graduate
‘Getting to see loggerhead turtles laying and making their journey back to the sea was a truly
amazing experience. My time in Cyprus has made me realise how vulnerable marine turtles are and
has made me seriously consider working in conservation in the future’
Ruth Shepherd (21), Zoology Masters student
‘I enjoyed my time on Turtlewatch at Akrotiri with a lot of experience gained. It was also great just to
get the chance to see turtles in the wild.’
Neil Paterson (21), Zoology student
‘From taking part in Turtlewatch I learned a great deal about the importance of conservation work
and the positive impact it can have. It has helped me become more outgoing as a person and
developed an interest in participating in similar projects. It was an amazing experience and always
fun and interesting.’
Kelly Gallagher (19), Zoology student
‘I had a brilliant time and it was amazing seeing a real live turtle for the first time. It was also a great
opportunity and I met lots of new people’
Ailsa Nicolson (21), Zoology student
‘Cyprus was a great experience; it was both fun and a good learning experience. I would definitely
recommend it for people wanting to try something different and get involved in conservation. I
loved working with the kids and really enjoyed the whole experience.’
Siobhan O’Brien (21), Geography student
‘I am very glad I took my chance applying for Turtlewatch as it was a fantastic experience. The
experience of putting so much effort into promoting the well-being of another species has solidified
in my mind the idea that I want my career path to focus on dealing with environmental issues that
will benefit many more species in the future.’
Ciaran Hoy (19), Chemistry student
‘I really enjoyed the Cyprus trip. What I got out of it was a lot of fun and new friends as well as a bit
of practical scientific experience under my belt.’
Laura Braunholtz (21), Zoology masters student
‘The leaders of the Cyprus expedition had an impressive knowledge about the area where we
stayed, as well as for the loggerhead and green turtle species we worked with. In our free time we
were able to explore many parts of the island and try a number of different activities, but there was
also a large amount of work to be done on night patrols and in the shop. Overall this expedition was
an incredible experience and I would strongly recommend it to any students who are interested in
travelling next summer.’
Jack Moody (23), Zoology graduate
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‘It was by far the best experience I’ve had to date. It’s an amazing opportunity that everyone,
regardless of degree or career choice, should experience. The expedition was interesting, enjoyable
and rewarding. Absolutely loved it!’
Connor Blair (21),
‘I had an amazing time in Cyprus. It was a great way to end my university experience. Seeing a turtle
for the first time was cool and it has inspired me to further my education to work in conservation’
Justine McDuff (21) Animal Biology graduate
‘I enjoyed my trip with Turtlewatch. I got a lot of valuable experience in monitoring turtles. The
conservation work was very enjoyable and rewarding; I also enjoyed the area and felt it very
satisfactory in helping our goals in saving turtles. I would recommend the trip to everyone and feel it
is vital that it continues as this would be of the greatest benefit to the local turtle popluation’
David Walsh (23) Zoology masters student
Appendix C: Finances
Income
Personal Contribution (£350 /member)
Carnegie Trust
Glasgow Natural History Society
University Court
Fundraising Events
Personal Donation (Gordon Gunn)
Personal Fundraising
Total
Expenditure

£5950
£2000
£500
£900
£2705.32
£200
£1700
£13955.32

Flights
Insurance
Food
Fuel
Pre-expedition costs
Equipment
Stock for shop

£6026.10
£308.46
£3785.60
£500
£50
£400
£500
£11570.16

Total

Money retained for emergency use: £1950
Money remaining for 2013 expedition: £2385.62

2

This money is hoped to be used to repair the vehicle used in Cyprus and to repair or replace a second vehicle
for the 2013 team. It will also contribute to purchasing a GPS for use in 2013.
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