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% .5
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) G - ' 4.2.2). )
* 20. 2007
s
%
- g
* Te) ool . —
3t g
>
e
7 2007 36,95 12,23 36,16 26,15 42,95 42,1
1 < 1984-2007 30,45 16,32 30,45 21,31 26,70 33,3
1984-2007 17,56 9,47 22,79 7,99 15,04 23,2
1 1984-2007 41,01 23,26 42,36 30,56 42,95 45,4
%-2 * -/ 56 - 2 %
% 17,9 m :
: 3 16 m,
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0 75% "% 11-25m ( 19).
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" % ( 20).5 8 1 m*
% %
) .0 60% "% 8
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' , « » ,
: ' %
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"0 5 1 56
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40 -
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* 21. % ' %
o* )6 2 . )
* 56 3 5/ 2-. 51
o S0 56 9/ 3
o) (%) (%)
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" 38 26 37 24 72,1 67,6
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885 |

s

80 388 75,75 70,05
* 22. T % ( )
. - -
. 0 )6 2 2-.* 5 1/
56 3 5/
0 56 9/ 3
(%) -0
(%) (%)
3 19 20,5 17 10 79 76
" 91 63,5 75 31 71,9 69
4 - - - - - -
* -
(Crystal Beach Hotel) 6 6 5 3 57 56
" - 34 25 30 20 85 81
1 4 4 3 3 81 64
154 14.5 130 67 74,78 69,2
* 23. " %
o* )6 2 . i
. 56 3 51 2 >/
0 56 9/ 3
(%) -0
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3 16 17,5 16 10 89,3 86,5
" 14 10 10 7 81,5 80,6
4 - - - - - -
* -
(Crystal Beach Hotel) 6 6 6 5 76 71
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1 1 1 0 0 - -
52 5.5 43 31 83,45 80,025
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) 56 )6 6 6 2
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1 1 1
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25.1 %

)6 2
. ) 56 )6 6 -5/
1 1 1
% % %
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4 460 49,8 / / / /
*
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! - 65 55 30 54 11 53
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4.4.3 - - 2 2, - )6
0 #" 3. 8
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) 4 /
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4 , 99% " %
90° Martin & Witherington
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" - (0-4 km ) ,

- (Crystal Beach Hotel) (5 km), 4 (5,5 km), "' (8 km),
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8
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30° ( 22)
Martin & Witherington (2000). 22 1
, , 5 - 4 4
16,15° ( 24). .
1 ' (34,29
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) 300-340° 330-010°
/ '%
9 8 ‘%
4 * -
) . ' :
! , (" - : 140-1909;
* - : 160-205°) : '
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*
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-1
-* 2 * -2/ -* 2 * 06 * 06*
*0 */ *
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< 0 < 0 0 < <
3 32 42,9 10 70 5 0 20 20,46 22,2
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: . : / )
' % / ) %
$ : ) :
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- 620 * - - 2007
4.4.6.1#
0 51 3 0 2 *
- 9 : 594,63 m
( 217 m
). *
/ % ( 5-10 m)
< % 1 km ,
07:00 19:00, 24 '
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17/07/2007 ) 9-10 9m 8 :
% : 29,6 °C ( 28,6 °C, 30,4 °C)0
067m 054 m '
- 0,26 °C
/ 8 : ) 0,15 °C
' ( 16), , 40 cm
8 5m, , 3 )
/ 2008.
1,
" % % : / ' 79,9%
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, 87,8%.* : :
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, 19 : , 16 , 18
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% ).5 ' % (1.5.
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35,3%.
5" ' 15,8 m ( 6,14 m,
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% .
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0,05 M 0,14 ).
1 7' 8 50 m,
) ' .
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: H,
/
0 % % ,
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2007. % ' ,
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%
5 :
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% ' 1%
4.4.6.3
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_— #" $ /
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1 % " '
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) ( ) 2007
8I
(14 m ) : % (0,4 m)
4 ) & 5, .0 4
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4 , 2007 " % 4
(1.5.1983-2007: 668 ).
2004, "% 4 :
% 1999, /
) ' * '
% ) 4 .5
' - ' 4 16,2 m
( 4,24 m, 33,8 m).
) ' " %
) 16 20 m, )
10 14 m.! )
' GPS GIS.
0 2007, ' 4 48,25%,
) % ) % 62,1%, 49,8%
' 17,3%.0 '
, 78 m
' %
4 2006,
% %
, , % ' )
- , 4 16,2 m
( 4,24 m, 33,88 m). / )
; 8' " % 4 16-20 m
' ) 10-14 m '
8% , 1,02m( ), 0,98 m ( )
0O9m¢(" ) 4 : 236" % 4 :
' 1m ( : 0-2,44 m).
3 : % ' ' ) 0,7 1,2 m
' .4 4
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11% (n = 36 )
, 8 ) 1,27 m.
3 ) ,
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Scientific assessment for adaptive management ofe¢hiNational
Marine Park of Zakynthos’ sea turtle nesting beachs

Kostas A. Katselidis, Gail Schofield, Laurent SaspAmalia D. Karagouni
National arine Park of Zakynthos, Greece

Scientific research is essential to select anduatalmanagement measures for the
adequate conservation of wildlife. The National MarPark of Zakynthos (NMPZ)
was formed in 2000 on the foundation of precautipmaotective legislations. Hence,
scientific research was required to formulate aely@s from which to develop
adaptive management of the region. In 2007, the RIMiitiated a scientific
programme with respect to the management of thgeldgad nesting beaches within
the NMPZ area. Baseline information was collectéith wespect to (1) environmental
parameters, (2) human-use and (3) loggerhead gesttivity.

For all six nesting beaches (totaling 5.5km in téhgenvironmental data was
collected using Trimble GPS, including (a) detaifedpping of beach-structure, (b)
regular recording of surf- and storm-line (c) de&tion of permanent transects at 50m
intervals across each beach, at which sand-mojssared-compaction, sand-content
and beach-slope parameters were recorded, (d)diagasand temperature parameters
(e) recording light-pollution levels. On nestingalbbhes with permitted visitor access
(a) regular counts of beach visitor numbers werdana addition to (b) visitor beach
area use using Trimble GPS. On all nesting beasbadurtle activity was recorded
using Garmin and Trimble GPS units, in complementhie ongoing work of the
NGO Archelon. During the nesting period, NMPZ reshgpersonnel recorded GPS
locations of track apex, failed nesting attemptsl anccessful nesting (including
original and new locations of re-located nestsy. 39 of nests the sand compaction,

oisture level and elevation above sea level weoerded. During the hatching
season, all nest locations were recorded using G#S, while track orientation of
25% nests was recorded to evaluate sea-findingyabhil correlation with the light-
pollution assessment. For all excavated nests @mviental parameters (roots, stones,
rubbish, inundation) were recorded. A supplemensaugly, in collaboration with the
Greek Ornithological Society was conducted to itigase seagull predation levels
and appropriate management response.

All data was transferred to GIS ArcView 3.3, on @hienvironmental, human-use
and turtle activity parameters were overlaid. Thtadase was assessed to identify the
overlap of human beach-use with turtle emergenséhee sites. The information
highlighted beach zones where further protectiorihim form of caging or tighter
regulation on the beach visitor access/use is requEnvironmental parameters of all
the beaches were assessed in relation to nestsitdgain information on sea turtle
nesting patterns. Such information is importantomder to identify areas where
environmental parameters may be negatively impgctiesting activity and to
determine the level of appropriate responsive mamagt action. The scientific
database will provide a sound baseline on whiclia)odevelop appropriate beach
management measures, (b) improve loggerhead natsicpon management and (c)
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conduct interannual assessments and predictive Imgd® objectively evaluate
existing and introduced management actions.

Special Acknowledgements to the National MarinekPafr Zakynthos Field and
Research Assistants who contributed to collectihgs tinformation: Dionysios
Ambelas, ichael Grantsiotis, Dionysios Kalamvresos, TyAnreLées Palomares,
Domenico Enrico Marcon, Irini Margari, Veneranddt®dika.

Snack or feast? Environmental predator managementwaluation of
beach and nearshore hatchling predation by seagulls

Gail Schofield, Victoria Saravia, Kostas Katselidisnalia Karagouni
National Marine Park of Zakynthos, Greece & thelelglc Ornithological Society

Low levels of beach predatioray have contributed to Zakynthos Island (Greece)
being the largest loggerhea@afetta carettq rookery in the Mediterranean. Nest
and/or hatchling predation by sand-martens, ratggsdand seagulls have been
recorded. In 2006-2007, a population of about 560ow-legged seagullsLarus
cachinnany was documented in area around Sekania beachhwépresents 53.4%
of the loggerhead-rookery nesting-effort. The ségmppulation primarily forage at a
municipality rubbish-dump (operational since 19%lfuated 3 km from Sekania.
Published literature indicates 5-13.5% hatchlingem®ye between 06:00-20:00, when
seagulls are active. While a 10% predation-ratéherbeach is considered acceptable
(Florida Fish and Wildlife Commission 2002), a charnn hatchling predation-levels
at Sekania may negatively impact future populaparameters.

In 2007, the National Marine Park of Zakynthos (NBJPin co-operation with the
Hellenic Ornithological Society, investigated thepiact of current seagull numbers
on hatchling survival-rates to determine appropriptedator management actions.
From September 2007-June 2008 we conducted 21 ysuid8.5 h) to delineate
seagull population-numbers, age-classes and 24lthhese. During the peak
hatching-period between August-September, we cdadwucfurther 15 surveys (67 h)
in the first 4 h after sunrise at Sekania (wherdatien activity was most frequent)
from a remote observation point using a Nikon ®dee. Simultaneous beach-based
observations were collected to corroborate ourrgsco

The 35 surveys indicated that (a) gulls are inactitnight, roosting on remote cliffs,
(b) gulls arrive at Sekania about 0.5 h after sgnand depart 0.5 h before sunset, (c)
a mean 15 seagulls (range:0-180) frequent Sekasti@elen 06:00-10:00, peaking
about 07:30 and dispersing by 09:00 (d) a means&&gulls (range:38-428) frequent
Sekania between 13:00-19:00, (e) 87% observed beagere adults/sub-adults (~5
yr) (f) beach/nearshore behaviour included preenirdyinking, roosting,
flying/circling and predation (hatchlings, fish).

During the 15 post-sunrise surveys we recordedah 76 successful predation events
(beach and nearshore combined), obtaining an awenagdation-rate of 5
hatchlings/survey (range:0-17). From this, we daked that 1330 hatchlings would
be predated by seagulls over a 76 day hatchinggesissuming a constant predation-
rate between 06.00-20.00. A 61.7% hatchling ememeate (NMPZ field-data)
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indicates that, out of 460 hatched nests (2007 nEh7 eggs/nest), a total of 30851
hatchlings emerged at Sekania in 2007. We therefateulated a 4.3% seagull

predation-rate at Sekania. The observed predasitenon all other nesting beaches
was <1%. The above data strongly supports thaprbeation-rate at Sekania and for
the Zakynthos rookery is lower than the maximumeptable predation threshold.

While a high number of yellow-legged seagulls fremfu Sekania, predation-rates
remain low due to the natural tendency of loggedhea@ichlings to emerge at night.
The NMPZ intend to continue monitoring all predatiactivity; building a scientific
database in the event that active management igireeqin the future. An
understanding of the biological role of seagulls the NMPZ marine coastal
ecosystem is required to also evaluate the imphseagull population growth on
threatened/endangered seabirds (i.e. cormoramargaters) inhabiting the area.

We thank TyAnn Lee and Ines Palomares; the Sympoditavel Fund and donors
for assistance.

In the spotlight: Hatchling sea-finding orientation vs. coastal development &
light pollution at the largest turtle nesting rockey in the Mediterranean.

Ines Palomares, Gail Schofield, Kostas A. Katsel&liAmalia D. Karagouni
National Marine Park of Zakynthos, Greece

Loggerhead hatchling sea-finding ability followiegnergence from the nest primarily
depends upon vision; being most accurate on rerdat& beaches. mis/disorientation
away from the most direct route to the sea maycaffatchling natural behaviour, and
may negatively impact energy expenditure at thiiet phase of the life-cycle thus
compromising survival. The 23 km coastline of LagmrBay, within the National
Marine Park of Zakynthos, includes a 10km sectidrlitourbanized (residential-
tourism) development adjacent to 13 km undevelogertt coastline containing 5.5
km loggerhead nesting beaches. In this study wesiigate the impact of light-
pollution on hatchling sea-finding ability, usindiet proximity and differing
orientations of the 6 nesting beaches to the urednstretch of coastline.

The study was divided in 2 phases to record ligiiiaion and hatchling orientation
bearings. (a) We measured light-pollution througlonthly night-surveys at
19stations across all nesting beaches. At eadbrstae recorded the 360° bearing of:
night-glow, coastal-lighting, and brightest liglttsce. We also collected light-metre
readings and conducted visual surveys of lightasity. (b) Hatchling orientation
from the nest to the sea was measured for nests atileast 20 tracks, using a
compass to record: main-track angle, modal-directoi@ean-direction and number of
loopings/outliers. We followed Salmon & Witheringte (1995) method to confirm
mis/disorientation when (1) angular range is >908 &) angular range between
modal and ocean direction >30°. We calculated tbamce crawled to the sea using
the main track angle in correlation to the enernggns in the sea-finding process to
evaluate mis/disorientation impact. Finally, we ¢omed the two data-sets to
determine if there was a correlation between Ilgbitution associated with coastal
development and the disruption of hatchling sedfig ability.
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We found that coastal lighting ranged from 210-3308ht-glow from Zakynthos
town ranged from 270-020°, and airport lightingwced at 0° (nesting beach range:
320-110°; 240°). From a sample of 121 nests (25%taf nests) we found that the
main track angle increased with greater proximitynesting beach to the adjacent
urban development (average track angle: furtheattbe89°, range:30-55°; closest
beach 55°, range:20-85°). We also found a simiéardt in the angle between modal
and ocean-direction (average track angle: furthesich 6.8°, range:0-20°; closest
beach 22.1°, range:0-40° with 3 nests >30°).

Our results indicate that the impact of currenthtigollution from the adjacent
development on all nesting beaches appears to e docording to Salmon &
Witherington (1995). However there is a degreeigitipollution impact from the
urbanized area of coastline, depending on beachirpity; causing hatchlings to
crawl longer distances and hence expending creaiatgy. Therefore this issue must
be monitored and addressed. Controlling the impastich a broad development area
is complicated; stronger collaborations with logalnicipalities to provide incentives
for all inhabitants to modify lighting use may sero manage future light pollution
problems.

We thank the National Marine Park of Zakynthos driehd Research Assistants for

their contribution: Dionysios Ambelas, Michael Gisintis, Dionysios Kalamvresos,
TyAnn Lee, Domenico Enricoarcon, Irini Margari, Veneranda Petta-Bika.

164



165



