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Population and nesting ecology of the Green Turtle, Chelonia
mydas, and the Loggerhead Turtle, Caretta caretta, in
northern Cyprus

by Annette C, Broderick and Brendan J. Godley

Abstract; The reproductive ecology of marine turtles in northem Cyprus, during the nesting
seasons of 19921995, is described. Nesting was monitored on 88 beaches. Caretta caretta was
found to be more widely distributed, nesting on 84 beaches, compared to the 56 on which Chelonia
mydas nested. Up to 461 C. mydas and 519 C. caretta nests were recorded in any one season. These
may constitute up to 30% and 10% of the estimated Mediterranean nesting populations of these
species, respectively. Data aré presented regarding spatial and temporal distribution of nesting,
reproductive parameters, fate of nests and threats faced. The main threats to these populations were
found to be: potential beach development for recreational use, sand extraction, incidental catch in
fisheries, pollution and nest depredation by foxes and feral dogs.

Kurzfassung: Wi&hrend der Jahre [992-1995 wurde die Fortpflanzungsbiologie der Meeres-
schildkréten auf 88 Strinden im Norden Zypemns untersucht. Die Unechte Karettschildkrote
Caretta caretta ist mit 84 Niststriinden weiter verbreitet als die Suppenschildkréte Chelonia mydas,
deren Nisten auf 56 Striinden festgestellt wurde. Pro Legeperiode wurden bis zu 461 Nester von C.
mydas und 519 von C. carerta ermittelt. Dies bedeutet, dall hier bis zu 30% bzw. 10% der
Mittelmeerpopulation zur Reproduktion schreitet. Die rdumliche und zeitliche Verteilung der
Eiablage, verschiedene reproduktionsbiologische Parameter, das Schicksal der Nester sowie die
Gefahren fiir die Population werden beschrieben. Die Hauptgefihrdungsursachen fiir beide Arten
sind ErschlieBung der Strénde fir Tourismus und Freizeitaktivititen, Sandabbau, Beifang in der
Fischerei, Verschmutzung sowie Nestraub durch Fiichse und streunende Hunde.

Key words: Marine turtles, Mediterranean, Chelonia mydas, Caretta caretta, northern Cyprus,
reproduction, Loggerhead Turtle, Green Turtle.

Introduction

In the Mediterranean, two species of marine turtle, Chelonia mydas (the Green Turtle) and
Caretta caretta (the Loggerhead Turtle) have been recorded as nesting. Both species are
protected under the Convention on the Conservation of European Wildlife and Natural Habitats
(Bern Convention) and the Convention for the International Trade in Endangered Species
{CITES) and classified as ,endangered“ and ,vulnerable® respectively by the IUCN
(International Union for the Conservation of Nature and Natural Resources, the World
Conservation Union). In a review of the status, distribution and conservation of these
populations (GROOMBRIDGE 1990), it was estimated that, in this region, as few as 300400 C.
mydas and 2000 C. caretta females might nest annually. It was also recommended that both
species should be treated as ,.endangered” in the Mediterranean.

By 1990, the major nesting beaches identified for C. caretta were in Greece and Turkey,
with smaller numbers recorded in Cyprus, Libya, Tunisia, Israel and Italy. Distribution of C.
mydas nesting was found to be much more localised, the only substantial nesting areas being
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Fig. 1. Main nesting sites of Chelonia mydas in northern Cyprus, with an index of nest abundance at each sile,
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Fig. 2. Main nesting sites of Caretta careife in northern Cyprus, with an index of nest abundance at each site.

Turkey and Cyprus, with a few nests also recorded in Isracl. A 1995 survey of the Libyan coast,

has revealed the possibility of greater populations of C. earetta than previously recorded (pers.
comm. MEDASSET, UK). Additional recent surveys have added Egypt and Syria to the fist of

minor nesting arcas for C. caretta (KASPAREK 19934, 1993b, 1993).
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Fig. 3. Alagadi beach, the most important nesting beach of both Caretta eareite and Chelonia mydas in northern
Cyprus.

Whereas the populations in southern Cyprus have been studicd for many  years,
{(DEMETROPOULOS & HADJCHRISTOPHOROU (989, 1995}, where 75 . careria and 25 C.
mydaes Iemales are thought to ncst annually (GROOMBRIDGE & WHITMORE 1989), the
populations in northern Cyprus have only recently been rescarched. n 1988, the first published
survey of marine turtles in northern Cyprus was carricd out (GROOMBRIDGE 1988:
GROOMBRIDGE & WHITMORE 1989). During this 28 day study., 2i8 ncsts were recorded,
resulting in an estimate of the annual nesting population of 23-50 € mydas and 50-75 C.
caretra. However, subsequent [ield surveys by local conservation volunteers suggested greater
numbers than these (pers, comm, 1. E. BELL, Socicty for Protection of Turtles in Northern
Cyprus). Sinee 1992, these populations have been monitared anpually {(BRODERICK & GODLEY
1993, 1994, 1995; GODLEY & BRODERICK 1992, 1994, 1995). This paper describes some of the
resuiis of this work,

Study area and methodology
The island of Cyprus lies in the eastern Mediterrancan close to the southern coast of Turkey.
I'his study was carried out around the coastline of northern Cyprus, hetween 1992 and 1993,
lrom Jate May until Octaber cach year, except in 1992 when work was undertaken slightly later
i the season. Work was carricd out by volunteers from the University of Glsgow, in
conjunction with local volunteers and officials, Data were eollected in two main ways: Firstly.
an intensive study site was monitored at the main nesting beaches of Afagadi (Figs, tand 3). In



30 Zoology in the Middle Fast 13, 19906

Tab. 1. Fhe total number of nests recorded 1992- 1995 in northern Cyprus with resuftant population estimales,
oblained by dividing the number of recorded nests by a factor of 3. Coor = Cheloniu mvdus, Ce - Caretiu
caredie, anid, = anidentified species.

number of nests recorded population estimate
o, Coc. unid. Com. Coe. unid.
1992 81 65 35 27 22 18
1993 320 245 6 107 82 2
£99-4 461 519 0 154 173 i}
1995 358 518 0 119 175 0

addition. the rest of the coastline was surveyed every 3-6 days, depending upon logistics and
resources. with a tendency towards reducing these survey intervals as the project bas

progressed.

Nesting Dafa
Throughout the nesting scason, the two beaches at Alagadi were surveyed nightly. When an
adult female or fresh track was cncouniercd. species was identified from track morphology. C
myelas makes a symmetrical erawl track, whereas that of C. caretta is markedly asymmetrical.
II'the female was not present, the activity wias categorised as onc of the following:
) .successiul pesting activity™ was recorded when a crawl track visibly Jead to an arca of
disturbed sand where digging and covering had occurred. With C. mydas, nesting activity
involves a preat deal of covering up by the turtle which leaves an associated pit. [ comparison.
very little sand disturbanée occurs when C. caretta nests.
b) .Jalse crawl atlempt® was recorded when some digging had been undertaken, hut successiiy
nesting had not occurred.
¢) Jalse erawl U-tuen™ was recorded when a turlle made no nesting attempt, but simply
crawled onto the beach and then returned 1o the sea.

If the female was present., activity was observed. For suceessful nesting activities, at the
onsect of laying. curved carapace measurements, of both length #nd width, were taken, Turtles
were examined lor distinguishing (tatures and any existing taps. Afier faying was compieted. a
small numbercd plastic nest tag was placed in the nest above the egg chamber, [f the adult was
not tageed, plastic tags (Jumbo tags or Supertags, Dalton Supplics Ltd., UK} werce placed
through the trailing edge of hoth fore Mippers in the position recommended by Limpus (1992).
Both the colours of, and numbers on the tags differed cach year. Repetition was avoided. so as
1o case identification of older tags which became womn. Positions of all activitics on the beach
were triangulated, to posts at 50m intervals at the back of the beach, using 50 and 100 m tapc
measures. Tracks were subsequently raked over to avoid double counting. Daytime surveys of
other nesting heaches were carried out according to the same protocol as activities at Alagadi,
where the [emale was not observed,

Nest predation and other threats fo marine turtles

Throughout the season, any evidence of nest predation was recorded. This sas usually signalled
hy the presence of egg shells scattered around the remnants of an excavaled egg chamber. Signs
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ol preditors, such as fox or dog tracks were also recorded. In addition. any other theeats
discovered were deseribed and investigated.
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Fig. 6. Predated marine turtle nest in northern Cyptus.

Hatching data

At Alagadi, beaches were surveyed at dawn for signs of hatching from mid-July until mid-
October. This was signalled by Lhe presence of numerous small tracks, creating a mottled effect
over the dry sand, caused by hatehlings which had previously crawled to the sca. FHatchling
tracks were then traced back te the epicentre of activity. Any predator disturbance was noted. T
there were less than 20 haichling tracks apparent, the nest was left undisturbed and caged for
protection. Once complete hatching was thought 1o have occurred, position of the activity with
respect lo beach markers was recorded and the nest was then cxcavated by hand., Care was
nceded at this point, as live hatchlings could be found in the sand column. Any live hatchlings
were released or retained for release the [ollowing night. From hatehlings and embryos found,
the species which laid the clutch could be identified. Fram nest contents, pet -ntage hatching
could be cstimated. Nest tags aided in correlating laying and hatching dates and hence the
catculation of incubation periods. All nest debris was removed from the beach te avoid causing
confusion or aftracting predators. As with adult tracks, hatchling tracks were raked over (0
avoid subsequent double counting. The extensive surveying was condueted according o a
similar protocal. The only differences being, that surveying was not daily and, duce to high
predation tevels, afl hatched nests were excavated on the same day as they were discovered.
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Fab, 2. The dides of the nesting, and hatching seasons of Chelonia mydas and Caretta caretia in northern
Cyprus, 19931995,

Chelonia mydus Curelta curettu
nesting hatching nesting hatching
1993 16th June-25t Ang, 5th Aug.~8th Oct. 15th June-12th Aup, Ird Aug~8th Sept
1994 3 1st May-5th Aug. 29th July-24th Sept. | 315t May-th Aug,. 1 8th July-24th Sept.
1993 Oth June-Tth Aug. Jih Aag.-23th Sept. | 24th May-19th Aug. 20th July-ts1 Qel.

Results

Spatial distribution of nesting

Over the four years, marine (urtfe nesting has been recorded on 88 beaches, constituting some
A0 km, around the coast of northern Cyprus. These varied in length from 50 m to in excess ol 3
km. Detailed deseriptions of individual beaches can be found in GODLEY & BRODERICK (1992).
C. mdas nested on 56 of these beaches and C. caretta on 84, Only 4 beaches were used
exclusively by C miydus whercas 32 beaches had only C. carefra nesting on them. Figs. | and 2
illustrate the distribution of the main nesting sites ol C. mydas and . carefta, respectively. Few
beaches held more than 20 nests in any season, 7 in the case of C.earetta and 13 in the casc of
€. nnvdas, The main nesting site a1 Alagadi was the site of over 50 nests of cach species in all
nesting scasons. Fhis is also the most densely nested site, since the two beaches here measure
less than 3 km, in totak.

Tab. 1 gives the number of nests recorded in cach of the lour years of this study, 1994 being
the most prolifie year Lo date [or both species, with 461 € nvdas nests and 519 C caretfa nests
recorded. in addition, an spproximate estimate ol numbers of nesting [emales per scason is
given, wilh 154 O apdas and 173 C. earetta females thought 1o have nested in 1994, These
ligures are generated by dividing the number of nests by a factor of 3. the estimated mean of
number of nests laid per female in any scason (GROOMBRIDGE 1990). There were no nests
which were not identified 1o specics in 1994 and 1995 due (o increased surveying frequency.

Temporal distribution of nesting and hatching
Figs. -} and 3 iliustrate the temporal distribution of nesting and hatching. threuphout northern
Cyprus in 1995, of C. mydus and C. carefta, respectively, Tah, 2 gives the dates of the first and
last nests Jaid and hatched for cach species in cach of 1993, 1994 and 1995, Most nesting is in
Fune and fuly with hatching occurring mainly in August and September, however, considerable
viriation exists between years.

Size of nesting females
Tab, 3 shows the sives of nesting [emales measured at Alagadi, between 1992 and 1995, Where
a female nested more than once in a scason, and variation existed in the measurements taken,
the mean size was enlered into the data set. Boach female is thus represented only once in any
ane year. The annual mean curved carapace length ol nesting ¢ mydes femules ranged from
£8.9 10 95.6 em (absolute range 78-106 em} and annual mean widths ranged from 80.7 1o 84.8
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adudt Temale corved g lengths (CCLY and swidths (COWY of el mvelers and Caretis
corretter with standard errazs, sample sizes and cuges, for cach year ol the study. 1992 1995

C. myedas C. carettu
mean CCLESE mean COWISE mean CCLASE mean CCWISE
oo e #20hnsid BLT16Ln=12 [ 711 #6900 63841670 6
(78 99) (70-86.5) (66 76} (59 70)
1993 389+1.21.net6 809 4124, n=16 77.9 183, n=R 6R2 4191 R
{79-96) {T4-39 (71-86.5) (63-77)
1494 950 £1.03, 022 BLR 21,50, 0722 72.5#0.77.n=25 6454073, 025
(861037 (68-90.7) (66-81.7) {5972}
1995 90.5 2144 n= 19 80.7 £1.76, n=19 73.3£0.78, n~39 65,5 £0.75. 139
(7R.7-101.5) {063-95) {05-83) {54.5-75)
overall | 92.0 £0.74 n=69 2.2 40.79 n=69 73.4 +0.53 n=78 65.3 £0.50n=78
nrean (78-103.7) (63-96.7) (65-86.5) (34.5-7T1

e
.
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em (absolute range 63-96 ¢m). The range of annual mean lenglbs of the smaller (L caretra were
bepween 71,1 and 77.9 em {absolute range 65-86 cm) and annual mean widths ranged from
63.8 10 68.2 cm (absolute ranee 54 77 em). Overall mean valoes Tor the Tour vears of the study
are given o ease comparison with data published by other workers.

Nesting behaviour
Over the Tour vears of this study, 59 C. mivelas and 84 C. caretia Temales, nesting on the main
heaches at Alagadi. have been tagged. In §994. 33% of the C. andas and [7% C. caretia
femates which were taeged in 1992 returned 1o nest, In 1995, a further 50% of these O mydas
and 70% of the C caretta females returned. Thus, 83% ol all individuals tagged in 1992 have
returned to nest to date. One C. carette female tagged in 1993 returned (o nest in 1994 and
1995, No other temales tagged i 1993 or 1994 have yet returned.

Tab. 4 shows dita dertved [rom these tagging studies. Inter-nesting intervals; the number of

days between the laying of subsequent clutches for individual females in a given scason. and
the incubation periods of nests are given for cach species. Inter-nesting periods of” O mvelas
ranped from 10-16 days, with yearly means ranging from 12.7-13.1 days. The averall mean Tor
C. mydas was [2.9 days. The inter-nesting periods of C carerte ranged from =17 days, with
annual means ranging from 13.0-14.0 days. The overall mean period for C carefta was [3.4
days. Incubation periods were longer in C. piydas, with annual means ranging from 50.6-58.4
days, overatl mean 51.1 days {absolute range 44-59 days). The annual nrcan incubation periods
of €. carerta nests ranged from 47.9-d8.1 days, overall mcan 48.0 days (absolute range 42-60
days).
Hatching

The overall measn clutch sizes were 113.5 for C. nnvdas and 70.0 Tor C. carerta. Yearly mean
cluteh sizes of O mydas ranged lrom 106.9-123.1 egps (absolute range 23-199 ceps) with C
caretta yearly mean chuich sizes ranging from 60.1-75.7 eggs (absolule range 12-126). OF the
nests which hatched, percentage success was high for both specics, the overall mean hatehing

et " i
= ey . v i

i, 7. Laggerhead Turtle {Caretior careta) nesting, at sight,

suceess [or O anddas was 84.2% (absolute range 9-10026) for O mivdes nests. The overall mean
hatching success for Cearetia nests was 79.1% (absolute range 2.5-100). Tab. 5 shows muan
clateh sizes and mean pereentage hatching success of nests from throughout northern Cyprus.
Hatching suceess is given as the percentage of total eggs in the cluteh which hatched.

Fate of nests
The fate of nests laid in 1994 is shown in Tab. 6 for cach of the two species and those which
were not identified 1o species at hatching or predation. [ no embryo or hatchling remains were
found inn hatched nests, accurate species identification was not always possible, hence many
nests were recorded as unidentified. However, of nests aid. 42% were recorded as hatched.
27% totally predated. 9% al least partly hatehed with evidence of predation, therefore, for 22%

of nests, fate was not determined.

Discussion

Spatial distribution of nesting
Figs. | and 2 illustrate the widespread nature of the nesting beaches for both species around the
coastline of northern Cyprus. n addition. many of the beaches play host Lo the nesting of both
species, There are few beaches in the Muditerrancan thit have both specics nesting in
signilicant numbers. The Alagadi braches however, which constitute the most important
nesting site in northern Cyprus, have approximately equal numbers of nests laid of cach of the
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ab. 4. Mean internesting perieds and incubation periods with standard czrors, sample sizes and ranges lor

C vy and Cearetia nothern Cypres for the years 1993-1995,

inter-nesting period (days) incubation period (days)
year C. mydas C. caretta C. mypdas C. caretia
1993 13.1 2042, n=15 50.6 £0.57. n=24 47.9 £0.62, n=17
{1016} - {45-54) (4453}
1994 13.1 2032, 0=18 1404048, =12 | 51.440.53, n=45 47.9 £0.36, n=5%
(11-16) (12-17) (45-59) (43-35)
1995 127 0280234 110,032, n=20 | 51.0+0.55, n=52 48.1 £0.55, n=40
(10-16) (11-17) (44-59) (42-60)
averall 12.9:0.191=67 1344027 n=32 | 51,1 2032 n= 121 48.0 2027 n=113
mican (i0-16) {(11-17 (44-59) (42--60)

two species. Although all but 4 of the beaches on which C. mivdas are found to nest also have
nests of C ecaretta, 32 beaches have only C caretta nesting on them. This may be duce to the
nalure of these beaches, an idea supported by the [act that many lic in the more shebtered areas,
such as those of Famagusta Bay {on thc cast coast). This affcets both the slope, depth and
qualitics of the sand, possibly making these heaches unsuitable for the decper nests of C
myelas.

GROOMBRIDGE (1990} estimated 300-400 C. mydas and 2000 C. caretta females nesting
annually in the Mediterrancan. Assuming these estimates are relinble, the northern Cyprus

population estimates, calculated by the same methods, sugpest that in the region of 30-40% of

the totaf C. mydas population and 5-10% of the C. earetta population of the Mediterrancan nest
in this region. Data colleeted in 1992 are thought 1o have yiclded undercstimates of nesting
numbers, as some beaches were not discovered until subsequent seasens and extensive
surveying did not begin on all the major beaches until mid-June,

The estimate of population size and its accuracy will be discussed in greater depth in a
separate publication in preparation. [However, it should be noted that there will cerlainly be
some variation in thc mecan number of clutches laid by popuiations of nesting turties both
belween species, between years and between sites. It is therefore important to study these
factors so that more accurale estimates of population size can be generated.

Seasonal distribution of nesting and hatching

There appears 10 be wide variation in the nesting scasons of the two speeies of marine furtles
cited in the literature for the Mediterrancan, In the 1994 scason, MARGARITOULIS &
DinMoPOULOS (1994) recorded the first nesting activity in Zakynthos, Grecee, on the 28th May,
with the last on the 3rd of September. In the south of Cyprus, both speeies gencrally nest from
mid-June until mid-August {DEMETRGPOULOS & HADICHRISTOPHOROU 1989), however some
variation has been noted (IXEMETROMOULOS & HADICHRISTOPHOROU 1993}, At Karzanli.
Turkey, C. nvdas has been recorded nesting from June until early August (COLLEY & SMART
1991). Clearly there are geographical and, as the data from this study indicate, annual variations
in the marine turtle nesting scason in the Mediterranean. In northern Cyprus, [or example,
nesting in 1993 started later than in 1994 and 1995, possibly due 1o the atypically cool weather
that prevailed in May.
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Fig. 8, Green Tunle crawling to sen at dawn showing track.
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fab 5 Cluteh sizes and relative hatching success (%) of hatched nests for all beaches in northern Cyprus,
1942 1905

mean eluteh size 85E mean hatching success (%) £81

C. mydas C. caretta C. mydas C. caretia
1992 112.6 :3.56 n=36  060.} +2.89 n= 30 85.3.3.06 n=34 80.8 420 =32
1993 106.9.332n=48 757 +3.92n= 24 83.9.:2.95 n= 46 2.7 :337 =54
1994 123.1 3,04 0=127 704 :1.90 n=128 83.841.78 n=125 81.6:1.72n=124
1995 11234235 n=136  70.5:1.98 n=131 84.4:1.65n=136 7534183 n=131
mean 13,5 1.63 n=347  70.0 +1.21 n=323 84.2 11.04 n=341 7L 116 n=321

Carapace size ol nesting females

Most studies of C, cererta oulside the Mediterrancan find even larger nesting [emales, ranging
[rom 90 to 100cm mean fength {DoDD 1988). Mcasurements for C caretia female mean
carapace lengths ranging from 71 to 78 cm, are smaller in northern Cyprus than those recorded
in Greeee. SUTHERLAND (1985} quotes a mean carapace length for nesting C. cenetra on
Zokynthos, Greeee beaches as B1.2 om. MARGARITOULIS (1989) pives the mean eurved
carapace length for O caretta. at Kiparissia Bay. Greeee as 83.1 cm. In Turkey, however,
KASKaA (1993) reported mean eurved carapace measurements of 73.8cm length [or C. careria at
Kizilot and BARAN & KASPAREK (19892) pave an overall mean curved carapace fength for the
Turkish Mediterranean coast of 75.6 cm. A statistical comparison using a t-lest was made o
comparc these female sizes. . carenta females nesting in Cyprus have sipnificantly smatler
curved carapace lengths than those nesting in Greeee (U= 16,29, p < 0,001, d.f, = 148) and those
nesting in Turkey (1 = 3.52, p<0.001, d.I. = 157) according to data [rom MARGARETOULIS

(1989) and BARAN & KaSPAREK (198%a). These statistics point 1o a pessibility of

subpopulations within the Mediterrancan.

As with C. careita, C. myelas individuals in the Mediterrancan are notably smaller than those
found in other regions (ERIIART [982), Mean curved carapace lengths ranging from 88 to 96
em for €. mydas nesting in northern Cyprus are similar to those found in “Furkey. the only other
major nesting site of this species in the Mediterrancan, GEROSA et al. (1995), in a sludy
conducted on Akyatan beach in Turkey. recorded mean curved carapace lengths of C. mydas as
92.1em, COLEY & SMART {£992} cite mean curved carapace length of . mivdas of 96 cm al
Kazanli, Turkey. These data were however, based on a sample sive of only 4 individuals.
BARAN & KASPAREK (1989n), however quote a mean curved carapace fength for ¢ mvdas in
Turkey as a whole as 90.1 cm, significantly smaller than the overall mean found in northen
Cyprus (t=2.31, p<0.05, d.I. = 109).

Statistical analyses are not used 1o compare the differences found between years. due to the
possible confounding effect of pseudereplication. Returning females were present in miore than
one year and would thus be over-represented. Mean sizes [or individual years are given to
illustrate variation between years. In addition to the possibility ol different subpopulations
nesting in different geographical arcas, marked inter-annual variation at one nesting site may
also indicale the possibility of temporally separated demes, Only results from genetic studics
will hietp clucidate whether this is the case,
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Lab. 6. 'ate of 461 C. miycfas and 519 (. carette nests laidd in 1994, in aurthern Cyprus, Numbers in brackets are
pereentape ol tolal nests Tor each spectes. )

fitde | . mydas C. careitn unidentified % of total nests
hatched 174 (38) 168 (32) 68 43
predated 15 (3) 57(11 193 27
hatched & predated 28 {6} 28(3) 36 9
kpows fale 21747 253 (d9) 297 78

Specifics of nesting behaviour

[l mean inter-nesting period for marine turiles around the world is given as between 9-13
davs, with each female laying 2—10 clutches in a given year (REART 1982). For € siydas on
Ascension istand, this period is cited as 14 days, and as 12.1 days in Tortuguero, Costa Rica
(MORTIMER & CaRR 1987). No other relevant data are available for mean inter-nesting periads
ol (' smveas nesting in the Mediterrancan. [t is interesting to note that C. mydas tends to have 2
shorter inter-nesting interval than €. carette, cven though it produces larger clutches. however
farger sample sives are necded before any conclusions are drawn [rom these data.
MARGARITOULIS ([989) gives the inter-nesting period for C. carefta in Greece as 13.2 days.
[his is longer than the 13—14 days recorded in Cyprus. The pdssible reasons why inter-nesting
intervals #re shorter in Cyprus might be due to the smadler clulch sive in Cyprus. a difference i
levels ol nutritional availability or be due to the higher prevailing temperatures which coutd
pussibly inercase metabolism and therelore the rate of epg production.

e general range of incubation periods for marine turtie nests world-wide is quoted in the
Hiterature as 50--70 days (HIRTH 1980), MARGARITOULIS (1989) quotes a mean ol 55.5 days for
O caretta in Peloponnesus. Greece. PETERS & VERIIOEVEN (1992) cite 55 days for O earctia
in the Giksu Dela, Turkey. For C. mydas nesting in Turkey, a mean incubation period ol 54
days has been reported at Akyatan {GEROSA ct al. 1995), The shorter incubation periods of 30-
31 days for (. mivdas and 47-48 days for € caretta could be due to the warmer climate found
in Cyprus compared 1o other sites where marine turtle nesting studies have been undertaken in
the Mediterrancan. Other studies have shown that an increase in temperature decreases ihe
incubution period (BILLETT et al, 1992).

Hatching
‘the muean cluteh size varies greatly from place to pliace. World-wide, mean cluteh sizes for €
myilas vary from between 81 to 147 epgs and 101 to 126 cpgs tor € carerfa (HIRT11 1980}, [n
Turkey, the mean cluteh size of C. carette was 917 cpgs in the Goksu Delta (PETERS &
VERHOEVEN 1992). whereas at Patara mean ¢luleh was lound 1o be 70 cggs (KASKA 1993). In
Gireece, a mean cluteh size of 117.7 cgps was recorded in Pefoponnesus (MARGARITOULIS
1986), ' snvedes in Akyatan, Turkey, had a mean cluteh size of 123 cges in 1994 (GEROSA cl
al, 19935 The mean clutch sizes for (1 caretia nesting in northern Cyprus ol 60 to 76 cpps are
much lower than those recorded elsewhere in the Mediterrancan, except al Patara, Although
there are few data available to compare other nesting populations of 0 mydas in the
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Mecditerranean the results found in this study of [06 to [23 cggs are well within the range of
those found elsewhere in the world and also hy GErOSa et al. (1995) in Turkey.

The hatehing success of C. caretta in northern Cyprus of 75-83% compares favourably w
that lound eclsewhere in the Mediterranean, MARGARITOULIS & DIMOPOULOS {1994) give a
mean  hatching success [or . carefta in Zakynthos, Greece, as 67.7%. Whereas,
MARGARITOULIS et al. (1994) give a percenlage of 73.4% for C. caretta a1 Kiparissia Bay,
Greece. In the Giksu Delta, Turkey, PETERS & VERHOEVEN (1992) give the mean hatching
success as 77% (or C. caretta. For C. mydas, values of 80-85% in cach of the [our years of this
study, arc higher than those found for C. earetta. This may, in parl, be due to the more stabic
conditions of temperature and moisture that would be expected in the deeper nests of C, mydas.

Fate of nests

Due to the extensive nature of much of this study, it was not possible to mark every nest e give
it an absolute identity. Thus, if no remains were lound at hatching or predation, then [firm
specics identification by positional data alone, was not always possiblc. For this reason it is not
possible to dircctly compare the fate of nests of each species separately. This is since those
recorded as, .specics unknown®, are cither C. caretta or C. mydas nests. From the data shown
in Tab. 6, it can bc scen that predation was a significant problem in 1994, with 36% of nests
afTected. This was similar in all years. However, 42 % of nests did hatch with 9% hatehed and
predated, either during or afier hatching, so increasing the total hatched to 51%. 1t is thought
that this is an underestimatce as it is casicr o miss ihe tracks ol a sct of hatchlings than thosc of'a
nesting adult whilst opcerating a 3-day surveying regime. Thus, the 22% of nests with no
assigned fate should be considercd a maximum number, with some of these likely lo have
hatched, but not have been recorded. The other nests which should possihly be considered as
contributing part to this statistic are; infertile, inlccted, clutches parasitised by insccts and their
larvac, ihosc inundated or washed away by tides or those laid in situations with other
unfavourable nest conditions.

Threats to northern Cyprus turtle populations

Impact of recreational use of beaches

in northern Cyprus, many of the problems associated with recreational use of the beaches have
not yet reached the proportions they have in places such as Zakynthos (ARIANOUTSOU 1988:
WARREN & ANTONCPOULOU 1990) and southern Turkey (BARAN & KASPAREK 1989b).
Tourism is still at a relatively fow level, but &5 increasing. Most nesting beaches have no
associated development, very little human usage and ofien, arc scveral kifometres away from
the nearest village or surfaced road. Some beaches on the cast coast, near Gazimagusa
(Famagusta), and on the north coast, ncar Girne (Kyrenia), bave been heavily developed for
tourism. This has resulted in the degradation of the coastline with respect to marine turtke
nesting and hatehing. [owever, these beaches are in the minority and nesting stil} does occur at
a tow level. Much of current beach usage is a result of reercationat use by local people.
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Fig. 9. Pollution wiik plastic litter on a major Green Furtle ocsting beach in northern Cyprus.

The major sites where this could have a significant effect on nesting turlies arc at the two
most prolilic nesting beaches, at Alagadi. These are also public bathing beaches. This is where
the largest number of tartles and nests come into contact with human activity and the possible
associnted detrimental elfeets. In the summer of 1994, the Department of Environmental
Protection declared these beaches closed between 8 pom. and 8 a.m., throughout the marine
turtle reproductive scason. This has been successfully policed and enforced in both the 1994
and [995 scasons. In addition, parts of the beach are now cerdoned off'to the public during the
day on an cflord 1o protect nests. Fires and vehicles are also prohibited. One small restaurant has
been built hehind one of the beaches. This is only open during the day and its negative impact
on sea turtle reproductive success is likely to be minimal. lland-in-hand with this increased
offieiat involvement with the management of these two beaches, has come a more clfective
beach eleaning regime and public awareness campaign. Unfortunately, the dircetive (o protect
the turtles at these beaches is not yet enshrined in local lepistation,

Sand extraction
Sand extraction on a small scale has been Jound to be a cansiderable problem at wany turtle
nesting beaches in northern Cyprus, In 1993, approximately 100 tonnes of sand were being
removed from behind the Alapadi beaches on a daily basis. On occasion, vehicles were
removing sand from as close as SO m above the high water mark. Successiul lobbying has
resulted i a cessation of these activities at Alagadi. Unloriunately the beach is now more stony
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in these arcas. as sand blown 1o the back of the beach now has no dunes to conline it. Parts are
no longer suitable for turtics 1o nest.

Incidental catch in fisheries
Iere is no established turtle fishery or evidenee of any trade in turtle parts in northern Cyprus.
Turtles appear 1o be killed by some fishermen following damage to nets by aceidental
cntrapment. There are also a few records of turtles being shot by spear-fishermen. Each year
approximately 10-30 stranded turiles of various sizes arc discovered. Many have traumalic
lesions. The majority arc dead, bowever -2 cach year are lound alive, entangled in debris such
as discarded fishing net, and subsequently relcased.

Pollution

A vast amount of marine ltter i$ washed on to the beaches of northern Cyprus, Much ol this
appears o be of south-castern Mediterranean origin, with a larse proportion being plastic and
medical waste (BRODERICK 1994), A similar situation is found on thc adjacent mainfand
{Orontes River delta, Turkey, BARAN & KASPAREK [989b, cntire Syrian coast KASPAREK
1993, Lebanon KASPAREK. pers. comm.). This is not only potentially damaging to nesting and
hatching turtfes, but is acsthetically displeasing to local people and tourists using beaches, The
north coast of the island is particularly prone to litter deposition, due to prevailing currents
(pers. comm. [LKAY SArnoGLU, Middle Eastern Teehnieal niversily), Local authorities have
made attempts to clear some beaches, however resources arce lacking and these cfforts will have
ta be ongoing to minimise possible negative influences,

Predation by foxes and dogs

Although adult turtles on Mediterrancan beaches face little predation threat, many animals prey
upon their eggs and hatchlings. No harvest of eggs by man has been observed. The ferrestrial
predators are Red Foxes (Vulpes valpes), feral and domestic dogs, Ghost Crabs {Qcvpade
cursor) and scavenging birds such’as Tlooded Crows and Magpies (Corvus corone corniv and
Piea pica). In northern Cyprus, all of the above have been found 4o depredate turdle nests and
hatchlings, the main predators being foxes and dogs, This is similar 1o findings on beaches in
the south ol Cyprus, where foxes can be responsible [or disturbing up to 70% of nests
(DEMETROPOULOS & HADICHRISTOPHOROU 1989). The majority of predation in northern
Cyprus occurs cither during late incubation or during the hatching periad. Very little predation
is associated with laying. Although 9% of recorded predation by canids was associated with
signs of hatching, it is likely thal this is an undercstimate, with more nests assigned as predated
withow batching, being parily hatched. However, disturbance caused by the initial predation
and secondary scavenging by birds and crabs will mask prior hatchbing tracks.

The possible selutions 1o this significant problem of predation have been comprehensively
reviewed (STANCYK 1982). Control in this case is problematic because the nesting is diffusc.
with at lcast 88 beacbes being used throughout a fengthy coastiine. fn 1994, a pilot screening
programuime was instituted, using wire and bamboo screens to cover the nests, allowing
hatehlings out, but acting as a barricr to predators. This was met with a degree of success. The

e
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e, 10 Dead Loggerhead Tuetle {Caretia cavettey found on the shore and showing head frauma.

main difficulty was accurately determining the exact position of the clutch and therelore, where
(o best place screens, espeeially in the case of C. mydas nests which can be extensively covered.
Other problems encountercd were; sereens being disrupted by nesting females and bamboo
screens being destroyed by predators.

Recommendations

I four years. i thorough baseline of biological knowledpe of maring turties in northern Cyprus
s been established, Using these data, a proposal has heen made to the local authorities in
northern Cyprus recommending the protection of the 10 main nesting beaches, in particular
those which hold the majority of C. sefas nesting. In addition we recommend that conservation
efforts and protection of nests be concentrated on these beaches which have been shown to hold
vver 70% ol these nests. The size of these populations and the relative lack ol direet threals to
them demenstrate northern Cyprus to be a critical habitat for Muditerranean marine turtles,
cspeciaily C o mivdas.
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On Vipera ammodytes transcaucasiana (Viperidae) from
Persembe, Black Sea region of Turkey

by Cemal Varol Tok and Yusuf Kumlutas

Ahstract: The Transcaucasian Nose-homed Viper Fipera ammudytes transcancasiana is recorded
from Pergembe, Ordu provinee of Turkey. The morphological characieristics of this subspecics
have beea studied and seme biological and ccolegical characteristics arc deseribed.

Kurzfassung: Die kaukasische Unterart der Sandotter (Europdische Homottery Fipera ammodytes
trapscaicasiang wird von Persembe, Provinz Ordu, Tirkei, pemeldet. Die morphotopischen
Merkmale wurden untersueht und einige biologische und 8kalogische Mcerkmale mitgeteilt,

Key wards: Vipera anmodvies trauscaucasiana, distribution, morphology, Black Sea Region,

Introduction

Vipera ammodites rranscaveasiang was first deseribed from Borschomi near Titlis (Caucasus)
by BOULENGER in 1913, Subscquently, it has become known from the Caucasus, north-castern
and eastern Anatolia, the Turkish Central Black Sea region, and from westera [ran {TERENTIEY
& CHErRNOV 1965, DERJUGEN 1901, EISELT & BARAN [970. BARAN 1976, BASOGLU & BARAN
1980). OiBST (1983) and [TERRMANN et al. (1987) have accepted the taxon as a [ufl species,
Fipera mranscancasiana, whereas ENGELMANN el al, (1986} assigned it 1o a subspecies as
Vipera anumadytes ranscaucasiam.

TeEyNIE (199]) stated that specimens  from the vicinity of Istanbul resembic V. a
transcavcasiona. e stated that the forms fiving in Anatolia are generally similar 10 ¥ a.
franscancasiana, but some specimens from the vicinity of Bursa, Adapazart and Istanbui have
some of the featres of V. . montandoni and V. a. meridionalis.

DERIVGIN (1901} assigned specimens [rom Borgka in the Artvin provinee to V. ammodytes.
BISELT & BARAN (1970} included these specimens as V. a. transcancasiana, desceribed by
BOULENGER in [913.

FISELT & BARAN (1970} deseribed two specimens from Késedag near Zara, Sivas provinéce,
as Voa transcancasiana. NILSON ot al. (1988) reported this taxon from Ordu (Central Black
Sea Region), Zonguldak (Western Black Sea Region), Adapazart (Marmara Region) and Konya
{Inner Anatolian Region) accerding to their own records and information reccived {rom
TROIKAN. SOCHUREC and local people. They also included Kugadasi (Acegean Region) in the
range of ¥, a transeaticasiana. hased on ESELT & BARAN (1970). but such a record is not
given in that paper, CISELT & BARAN (1970) had reported an exeuvium from Kugadast with an
unusal nimber of 149 ventrals, Albough this number deviates from the range of V. a
meridionalis and is closer to V. . montandoni, Kugadast ts not included in the range ol . a.
meridionadis.
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