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Abstract

The Northeastern Mediterranean coasts that border southern Turkey host one of the last strongholds for the survival of the
endangered Mediterranean monk seal (Monachus monachus, 1779). The seal colonies inhabiting south coast of Turkey have been
studied since 1994 through various short-term research projects focusing on distinct small populations that were thought to be
isolated. In this study, the entire extent of the area was monitored approximately for 3 years (between 2015 and 2018) with camera
traps places in 20 caves known to be actively used by the seals. A total of 7014 images taken throughout the study period, along
with 25,100 images taken previously, were used to identify the seals inhabiting the area. In total, 37 individuals were identified
based on the natural marks on the body. Based on photo-identified seals, a mark-recapture method was applied to estimate the
total population size within the Northeastern Mediterranean. The overall population size was found to be 46 (SE=7.7) in the case
of closed population and 53(SE=34.8) in the case of open population during the study period. The range of identified seals was
almost six times larger than previously documented in the same area, reaching distances up to 245 km. The population estimate
indicated a decrease in population size compared to previous studies. Finally, the study emphasises the importance of long-term
monitoring studies elucidating changes in the demographic parameters in relation to threats posed, rather than cut-paste measure-
ment suggestions which are not applicable in reality, while structuring the conservation actions targeting survival of this highly

endangered species.
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Introduction

The endangered Mediterranean monk seal (Karaman-
lidis et al.,2015) is one of the rarest pinniped species. Its
overall population is estimated at approximately 700 in-
dividuals which principally inhabit the Eastern Mediter-
ranean Sea and the North Atlantic waters of the Western
Sahara and Portugal. This fragmentation has led to three
geographically isolated populations, each of which are
composed of extant subpopulations scattered in remote
regions (Karamanlidis et al., 2016). In contrast to the
Cabo Blanco (Western Sahara) population, which pre-
serves the structure of a colony (Martinez-Jauregui et al.,
2012), the Mediterranean subpopulations in the Mediter-
ranean, with few exceptions, are usually small and frag-
mented (Karamanlidis ez al., 2016). It is also likely that
some of these are transboundary, occupying the coastal
waters of several countries (Mo et al., 2003; Giicii et al.,
2009a; Scheinin et al., 2011), thus making the estimation
of population size and the monitoring of the species’ con-
servation status, a complicated job.

Even though the species is protected through its in-
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clusion in several international Conventions; (i.e. Bonn
Convention on Migratory Species, Berne Convention
of European Wildlife and Natural Habitats, CITES,
SPA-BIO protocol of the Barcelona Convention) monk
seal populations are at risk of extinction (Notarbartolo
di Sciara & Kotomas, 2016). This situation draws atten-
tion to the importance of scattered small groups for the
survival of species. In comparison to larger populations
at the core of the distribution range of the species’, the
smaller populations at the geographic margin have high-
er chance of local extinction, as they experience difficulty
to compensate temporal variability in demographic pa-
rameters due to small numbers of individuals, and might
have risk of exposure to higher environmental instabili-
ty (Holt et al., 2005). These populations should be safe-
guarded because of their capacity to act as sources for
recolonization into neighbouring areas. Therefore, sound
population assessments capable of indicating population
trends over time are crucial to determine the most urgent
conservation measures. The Northeastern Mediterranean
is believed to accommodate both, populations that have
retained their reproductive ability as well as small isolat-
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ed groups with uncertain vitality. The first comprehen-
sive study of Cilician coast monk seals was conducted
by Giicli et al. (2004). This was followed by surveys on
the Adana-Antakya coastal stretch (Giicii & Ok, 2004),
the Mersin- Iskenderun region (Ok, 2006), the northern
coasts of Cyprus Island (Giicli et al, 2009a), and the
coastal stretches of the Olympos-Beydaglar (Giicli et
al., 2009b) and Kas-Kekova (Giicii et al., 2012) National
Parks (see Fig. 1 for area names).

Critical issues regarding the Northeastern Mediter-
ranean monk seal population in the Cilician coast dates
back to 1994 when local fishers deliberately killed at
least six seals (Giicii A, Personal communication, 2015
November). The first in situ monitoring studies conduct-
ed in the region revealed the urgency of setting concrete
protection measures to relieve the plight of the species
(Giicli & Erkan, 2005; Giicii et al., 2004). Consequently,
a set of conservation steps were taken, amongst which
the designation of a 12 by 16 nautical miles marine fish-
eries restricted area in which industrial-scale fisheries
were banned in 1999. For further protection measures
involving the establishment of a coastal terrestrial belt
surrounding the critical feeding, resting, and breeding
habitats were designated in 1998 in order to deter human
coastal modifications in the wider area. In 1999 two 1
by 0.1 nauticalmile no-take-zones were also established
encompassing the essential breeding caves (Fig. 1) (Giicii
& Erkan, 2005). Ok (2006) compared the state of the seal
population before and after the enforcement of the above
mentioned conservation measures and demonstrated that
the seals responded to the conservation actions positively,
with significantly increased fecundity and survival rates.
Moreover, a population viability analysis carried out in
the same study, revealed that the probability of the pop-
ulation’s abundance declining below the existent level at
the year 2005 would have been 99% if conservation mea-
sures had not been enforced in the area (Ok, 2006).

In a similar study conducted in the west of the Cili-
cian coast (Antalya) four seals were further identified
(Giictli et al., 2009b), and based solely on photo-identified
seals, the size of the seal population in the Northeastern
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Mediterranean was estimated as 42 individuals including
individuals documented in the Cyprus Island (Gicii et al.,
2009a).

As Mediterranean monk seals use sheltered and isolat-
ed marine caves to haul out, population monitoring can-
not be carried out through standard phocid visual survey
techniques that rely on the visual observation of the seal
haul-out sites from land, boat or air (Galatius et al., 2015;
OSPAR 2016). Moreover, due to its endangered status,
and the species’ sensitivity to human disturbance, Med-
iterranean monk seal studies require alternative non-in-
vasive monitoring techniques. A common method used
to overcome this challenge is the deployment of video/
photographic cameras enabling high-resolution images
to be obtained. Mo et al.,( 2001) described the utility of
using video cameras to monitor marine caves while Giicii
(2009) investigated the effects of flash camera-trap de-
ployment on the seals.

Use of video/photographic equipment in caves allows
photo-identification of each individual seal based on dis-
tinguishable or unique patterns, scars, shapes, wounds
and marks as demonstrated on other seal species (Hiby
et al., 2013). Photo-identification of monk seals was first
described by Hiby & Jeffery (1987) in the Ionian Sea.
Individual photo-identification through video/camera
trap deployment has allowed the description of import-
ant monk seal life history traits such as pupping, lactation
and moulting cycles (Gazo et al.,1999; Forcada & Agu-
ilar, 2000; Pastor & Aguilar, 2003; Badosa et al., 2006)
and to estimate population size through mark-recapture
methods. Through such a method. Giicii et al, (2004)
provided the first population estimate of the monk seal
population observed in the Cilician basin of Turkey. An-
other monk seal population estimate was further enriched
by studies conducted to the west of the Cilician coast and
until the northern coast of Cyprus (Giicii et al., 2009a;
Gilicii et al., 2009b). In these studies four individuals were
further identified (Giicii et al., 2009b), and based solely
on photo-identification, the size of the seal population
observed in the studied areas was estimated at 42 individ-
uals (Giicii et al., 2009a).
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Fig. 1: The Northeastern Mediterranean study area with indication of the monk seal caves monitored between 2015 and 2018
(black dots). Red arrows indicate first degree natural asset, orange arrows indicate trawl and purse seine ban and yellow circles

indicate ban to all means of exploitation).
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Although the Turkish Northeastern Mediterranean
coasts have been object of monk seal monitoring studies
since 2003 (Giict, 2003; Giicii et al., 2004; Gucii & Ok,
2004; Ok, 2006; Giicii et al., 2009a; Giicii et al., 2009b;
Giicii ef al., 2012), most of the studies conducted in the
different subareas over time (the Antalya province, the
Mersin province, the Antakya province, northern shores
of Cyprus) do not allow compounding of the data into an
overall population estimate. The latter however appears
important to assess in light of the geographic continuity of
the subareas and the linkages between the seals observed
throughout the different studies (Giicii & Ok, 2004)

The present study aims to combine photo-identifica-
tion data collected from the above mentioned surveys
together with updated cave monitoring data collected
simultaneously for the first time in the provinces of Anta-
lya, Mersin and Antakya (Fig. 1). The objective is to pro-
vide an updated assessment of the Mediterranean monk
seals inhabiting the wider area, while accounting for mo-
bility and avoiding possible redundant identifications.

Material and Method

Study Area, period and installation of monitoring
equipment

The study area was located in southern Turkey in the
coastal sector extending over 569 km of coast located
eastward from Kas, in the province of Antalya, until the
Turkish-Syrian border (Fig. 1). In this study area, previ-
ous studies have identified marine caves used by Medi-
terranean monk seals and also caves that met the require-
ments of a monk seal cave (IUCN/UNEP, 1988) based on
the categories defined by Giicii ez al., (2004). Twenty nine
(29) of these caves had been considered suitable for mon-
itoring through the deployment of camera traps (Giicli et
al., 2003, 2004, 2009b). Caves considered suitable for
monk seal monitoring amount altogether to 29 (Giicii et
al., 2003, 2004, 2009b) and 20 of these were selected for
monitoring through camera trap deployment The selected
caves are distributed in the three most distant regions of
the study area thereby hosting potential subgroups; seven
caves located in the westernmost sector, twelve caves lo-
cated in the central one, and one cave located in the east-
ernmost sector (Fig. 1). The areas between these sectors
mainly consist of sandy beaches, characterised by resi-
dential summer housing settlements or industrial devel-
opment complexes which do not provide suitable monk
seal habitat. Caves characterised by past rare seal use
were excluded from the monitoring study. Field surveys
for camera trap deployment, recovery, and maintenance
began in October 2015 and ended in October 2018 in the
central sector. Regarding the difficulty of accessing the
distant caves, four surveys were conducted in the east-
ernmost sector, and three surveys were conducted in the
westernmost sector from 2017 to mid-2018. A total of 21
surveys were conducted to deploy equipment and retrieve
data collected by the camera traps. Cameras were left acti-
vated until the next field survey. Durable lithium batteries
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were used when time gaps were more than four months
between surveys in order to guarantee continuous energy
supply to the camera traps when time gaps between sur-
veys were expected to be longer than four months. The
central sector has been monitored from October 2015 to
September 2018 using alkaline AA batteries.

Mediterranean monk seal caves were monitored with
Bushnell Trophy Cam HD infrared camera traps to re-
cord the activities of seals throughout the study period.
This model can detect heat and motion with its hyper
passive infrared sensor (PIR) and motion sensor, respec-
tively. Programmable PIR activation extends battery life
and controls trigger intervals in case of motion detection.
Moreover, information on time and date is included when
recording the movements of the seals, which is beneficial
for photo-id studies. The time interval between succes-
sive PIR activation triggering was set to 20 minutes pre-
caution against possible deterrence driven by awareness
of the cameratrap triggering (Giicii, 2009). Furthermore,
to prevent over triggering due to other inhabitants of the
caves, such as bats, birds, and mice, the sensitivity of the
sensor was set to “low”. In order to have detailed infor-
mation of marks, scars, wounds that will be used for iden-
tification cameras were operated in hybrid capture mode
(one photo followed by a 30-second video recording).
The cameras were mounted to the walls of the caves that
allowed the best view of seal activity.

Additionally, caves with inner space that provided
large areas to haul out were monitored with more than
one camera trap. Up to 5 camera traps were mounted to a
single cave to cover all possible haul-out platforms. Alto-
gether, total of 27 camera traps were deployed in the 20
selected caves. When deciding on the placement of the
camera traps, inner cave exposure to high waves due to
extreme weather conditions was also considered.

Photo-ldentification

The images were sorted by date and time in order to
prevent the misidentification of the individuals as they
cannot be captured at the same time at two different caves.
Physical characteristics of each individual, such as size,
scars, natural marks, and unique patterns, were used as
identification criteria (Marchessaux & Muller, 1989) and
mapped to individual identification sheet which involves
dorsal, ventral, lateral (right and left sides), anterior, and
posterior drawings of the seal’s body. Thus, once an indi-
vidual identified, these sheets allowed us to evaluate the
images showing small part of the body taken in different
times and caves. Giicii & Ok (2004) reported that pelt
colour changes while the animal dries during haul outs.
Therefore, the colour was not used as an identification
criterion.

Movement Distance Estimation

The location of the caves where the individuals iden-
tified was recorded in order to evaluate the movement
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distances of the seals. The mobility of identified seals
was calculated using the “add path” facility of Google
Earth pro (Google Earth, 2018) by adding paths among
the caves visited by identified seal and measuring the dis-
tance of the paths.

Population Size Estimation

A considerable effort was paid to monitor all possible
seal haul-out areas of the seals in the study area. Con-
sidering that there might still be individuals who were
not recorded during the study period, two models were
used to estimate population size with a statistical signifi-
cance figures. When seals inhabiting the coast of Mersin
assumed to be a closed population, the Lincoln-Petersen
closed population mark-recapture method with Chapman
modification (Lancia et al.,1994) was used to estimate
the size of the population. In the other case, the popula-
tion is assumed to be open, regarding the emigrations and
immigrations that might occurred during the study period
and Jolly-Seber model (Jolly, 1965; Seber, 1965) was uti-
lized through R (R Core Team, 2013).

Demographic Structure of the Colony

In order to assess demographic structure of the pop-
ulations, photo identified seals were grouped into 12 cat-
egories, according to their sex and morphological stage
based on adjusted morphological stages (Ok, 2006) com-
piled from previous studies (Scoullos et al.,1994; Dendri-
nos et al.,1999; Gazo et al., 2000; Samaranch & Gonza-
lez, 2000) (Table 1). Moreover, age span of adult stages
has been revised regarding the available information for
Cilician population. Later, current minimum age of each
identified individual was calculated. The lower limit of
the morphological category (Table 1) that individual be-
longs to was used to calculate minimum age by adding
elapsed time until the September 2018 to low end of the

morphological category. The photo-id data previously
collected in the earlier studies carried out in the region
were also utilized in order to determine the correct age
of individuals (Giicii et al., 2015; Ok, 2006). After the
assessment of age and morphological states of photo cap-
tured seals, dead individuals were included in the table
along with the date when the carcass was found. This data
was further supported by searching for news and social
media outlets to estimate a more accurate number of in-
dividuals. However, the majority of social media docu-
ments were not suitable for identification studies. Proper
outlets only contained dead individuals that were used to
cross-check identified seals and were included in demo-
graphic analysis.

Results

A total of 25,100 images were captured by camera
traps. Among them, 7,014 images contained evidence of
seal presence.

A total of 36 individuals were photographed through
cave monitoring activity and 34 of them photo-identified
during the study period. A female seal without any dis-
tinguishable mark (coded as AnneX) and her pup (coded
as PupX) remained unidentified. Among monitored indi-
viduals, one pup observed dead in the central sector and
one pup (PupX) considered to be dead as it was observed
only for one day in a single cave and was too young to
move any other cave. Moreover, pups and mothers at the
other caves were already identified and none of the iden-
tified seals matched the age criteria for PupX during the
study period. In addition, five pups in the western sector
which were reported as stranded dead on social media
outlets are also included in the identification table in the
bottom rows (Table 1). In total 34 alive individuals re-
mained in the population the death seals are subtracted.
One pup was observed dead through monitoring activi-
ties. The cause of death of the pups remains unknown as
carcasses were detected by locals. However, five of these

Table 1. Modified morphological categories of the Mediterranean monk seal (after Samaranch & Gonzalez, 2000; Dendrinos et

al., 1999; Ok, 2006; Gazo ef al., 2000).

Stage Characteristics Period (Years)
1 Pre-moulted skinny pup 0.00-0.03
2 Fat pre-moulted pup 0.03-0.08
3 Moulting pup 0.08-0.14
4 Moulted pre-weaned pup 0.14-0.33
5 Weaned youngster 0.33-2.50
6 Sub-adult male 2.50-7.0
7 Young-adult male 7.0-10.0
8 Elder adult male 10.0-25.0
9 Sub-adult female 2.5-3.00
10 Young adult female 3.00-6.00
11 Elder adult female 6.0-25.0
12 Senescence age 20.0-
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pup mortalities occurred directly after severe weather
conditions took place in the region. The mortality rate of
pups throughout the study was 0.25, 0.5, 0.2 for the years
between 2015 and 2016, 2016 and 2017, 2017 and 2018
respectively with an average of 0.33 (S.D = 0.14) which
is the highest observed mortality among age groups in
this study. In fact, mortality was not observed at any other
age groups. However, 11 seals that identified in the first
year of the study have not been monitored again in the
following two years.

Among the 34 alive individuals, six individuals were
observed in the caves situated in the westernmost sec-
tor, 34 individuals were observed in the central one, and
one individual was observed in the easternmost sector.
Moreover, among identified seals, 3 adult female seals
moved between the western and central groups. Assu-
ming that the seals inhabiting the coast of Mersin is a
closed population, therefore ignoring the dispersal to and
from adjacent populations, the size of the population was
estimated as 46 (SE=7.7) individuals, and the lower and
upper confidence intervals varied between 35 and 88 (Pe-
tersen with Chapman modification). However, when it is
assumed that the seals observed in Mersin are a part of an
open population that immigrates to and immigrates from
neighboring regions, the estimated population size incre-
ased to 53 (SE = 34.8). In this case, the confidence inter-
val of the estimate also widens and the upper confidence
limit of 95% rises to 121 (Jolly-Seber).

Mobility of all individuals varied from 16.3 to 245
km, where female mobility varied between 16.3 to 245
km, and male mobility ranged between 37.5 and 101 km.
(Table 2).

The male: female sex ratio at birth was 0.44: 0.56.
However, based on information on the overall popula-
tion (Fig. 2), the male: female ratio of the population was
0.39: 0.61 (11 males and 17 females). The demograph-
ic structure of the colony exhibiting alive individuals in
2018 is illustrated in Figure 2. The final estimate of the
population based on compounded morphological catego-

ries in Table 1, suggested that the study area in ques-
tion accommodates three male youngsters, two sub-adult
males, two young adult males and four elder males, one
female youngsters, three sub-adult females, two young-
adult females, and seventeen elder adult females.

Discussion

When previous studies are taken into account, dis-
regarding the seals inhabiting the Cyprus Island, the to-
tal number of identified seals in the present study is 34,
which is four seals less than the number photo-identified
nine years prior (Giicii et al., 2009a; Giicii et al., 2009b;
Ok, 2006) Given that not all the haul-out sites were mon-
itored, the difference demonstrated in this simple com-
parison might not be notably worrying. Nevertheless, it
does not seem like, the estimate suggests that the pop-
ulation did not sustain the upward trend observed at the
beginning of the 2000s after the implementation of the
conservation measures.

The female-biased structure of the Northeastern Med-
iterranean population observed in the present assessment
seems worrying. Previous studies (Ok, 2006; Giicii et al.,
2009b) estimated the male: female ratio for this popu-
lation at 0.87 while the ratio currently observed is 0.33
(11 males and 23 females). Given that the sex ratio at
birth is close to one, this skewed ratio observed in Figure
2, may possibly be the consequence of high mortality of
males in some age classes. The high mortality rate ob-
served at the early stages during the study, in general, is a
matter of particular concern. Gazo et al., (2000) estimat-
ed the mortality rate of pups leading to the first molting
in Capo Blanco Peninsula as 0.63. This high mortality
rate appeared to be related to adverse sea state, i.e., ocean
swells and tides. Even though the current pup mortality
rate observed in the Northeastern Mediterranean is lower
than that observed in Capo Blanco, it is much higher than
the rate (0.024) estimated for the period following the

Estimated Demographic Structure of the Notheastern Mediterranean

Elder adult

Young adult

Age groups

Subadult

Youngster

Monk Seal Population in 2018

B Female

® Male

Number of individuals

Fig. 2: Estimated demographic structure of the colony. The figure shows existing morpholocigal groups in 2018. The number
individuals in each group has been assigned based on the classes in Table 1. Blue columns represent the male individuals, orange

columns represent the female individuals.
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Table 2. Identified Individuals with their maximum observed movement distances and ages. T represents the dead individuals from
2015 to 2018.

Sex Estimated mobility Name Estimated age
M 101 km Yamali 10.2
M 92.5 km E4 8.7
M 78.5 km Vitiligo 12.2
M 63.8 km IkiNokta 13.3
M - Solciz 4.6
M - Yalniz 13.7
M - Ml 8.2
F 16.3 km Fuc 6.9
F 206 km H fok 7.5
F 185 km Karisik 8.2
F - Zehra 7.3
F - [zsiz 6.5
F 114 km KAB 9.6
F - Kemik 8.1
F 114 km Smiley 9.5
F - Vfok 8.4
F - Yfok 7.5
F 146 km Ok 9.7
F - Annex 8.7
F 114 km Tugra 11.4
F - U 9.3
F 245 km X fok 8.6
F - Kucuk 6.1
F - Yay 7.5
F 25.4 km Nenya 2.7
F - Yeni 3.5
F - Mgsboz2 34
F 151 km A fok 2.8
M 37.5 km Deniz 2.6
F 62.8 km Recel 2.6
F - Kasik 1.5
M - Tufan 1.6
M - Yigit 1.4
M - Mustafa 2.5
F - Gazipasa T 0.40%
F - Umut 1 0.31%
- - Pupx f 0.23F
- - Kemer 0.087
-F - Yatlimanil { 0.11F
F Yatlimani2f 0.12F
- - Alanya T 0.01%
Total number of live adults 25
Total number of live pups 0

Total number of live immature individuals

Total number of live individuals 34
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enforcement of the conservation measures 13 years earli-
er (Ok, 2006). Absence of pup group in the demographic
table in 2018 on the other does not related with mortality
rates but is due to breeding period of the seals did not
coincide with ending of the study period.

The increased pup mortality is most likely associated
with increasing threats, such as industrial constructions
occurring in the area (Ok et al., 2019), and with the in-
crease in human disturbance generated by tourist activ-
ities in the Northeastern Mediterranean (Giicii, 2009b).
Several camera-trap images documented large groups of
human intruders systematically entering the caves. Be-
sides, in several cases, tour boats were observed near the
entrance of the caves during the regular surveys along
the holiday season, which takes place before the breed-
ing season of the seals. Although the high touristic season
and the breeding season of the seals do not overlap, such
disturbances continuously taking place in the proximity
of breeding caves could have adverse impacts, particu-
larly on the expectant seals using the area. It has been
reported that increase in seal activity outside breeding
caves prior to whelping season is likely associated with
the female breeding preparation process (Giicil, et al.,
2004). It may, therefore, be speculated that an expectant
female continuously disturbed in proximity to an elect-
ed breeding site, is forced to abandon the area to give
birth in an alternative cave, and may abandon the area to
give birth in an alternative cave, which may or may not
be suitable for whelping. Moreover, continuous distur-
bances occurring after whelping might also weaken the
mother-pup bond and further increase mortality before
weaning. In such circumstances, this could explain the
increased mortality rates observed in the early life stages.
These results call for urgent actions to protect the spe-
cies from expanding human pressure and to reduce the
observed pup and presumed juvenile mortality so as to
re-establish a more balanced demographic structure and
sex ratio in the population.

The present study indicates that the mobility of seals
is can reach a range of 245 km. This confirms previous
observations of an adult injured female, traveling up to
280 km in Greece (Adamantopoulou et al., 2011). None-
theless, this particular individual had been treated twice
for its injuries and observed in areas that were unusual
for the species. Therefore, it was noted that injured and
rehabilitated individuals might display atypical move-
ments. Considering that knowledge over seal displace-
ment has been limited by satellite telemetry studies on
rehabilitated individuals and that wide area monitoring
studies based on photo-identification are not yet uniform-
ly distributed throughout the species range in the Med-
iterranean available information on wide ranging seal
displacement capacity has often been undermined by the
argumentation that it pertained to injured or rehabilitated
individuals manifesting atypical movements. Our pres-
ent study however, confirms that adult male and female
seals, belonging to resident breeding populations object
to monitoring and photo-identification studies, are capa-
ble of monk seal displacements up to 101 and 245 km in
the Mediterranean. Until results are available from other
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areas confirming these findings, we acknowledge that it
remains to be verified whether the observed mobility may
be a consequence of increasing pressures acting on the
Northeastern Mediterranean breeding populations.

The noticeable decrease in cave use and number of
individuals observed in the easternmost subarea, with re-
spect to previous findings reporting the presence of 3 to
4 individuals between 2003-2005 (Ok, 2006), is alarm-
ing, and may be considered as a sign of disturbance in-
duced displacement. In contrary to the decreased seal
activities, increased monk seal sightings reported in
nearby countries such as Syria (Mo et al., 2003), Leba-
non (Abou-Zahra, 2013; Anonymous, 2010), and Israel
(Roditi-Elasar et al., 2020; Scheinin et al., 2011), where
seals had been considered extinct for decades (Lavigne
& Johnson, 2001), suggests that the individuals sighted
in these previously unoccupied areas could be vagrants
originating from the nearby Northeastern Mediterranean
Turkish population

Additionally, a small group of seals consisting of <10
individuals was reported in Cyprus Island (Demetropou-
los, 2011) with recent evidence of breeding activity (Mar-
cou, 2015). In an earlier study conducted on the island,
at least one of the seals photo-identified was previously
observed on the Turkish coast, which evidenced the con-
nectivity between the island and the mainland (Giicii et
al., 2009a). It is known that the recurrent emigration can
increase the local abundance (Brown & Kadric-Brown,
1977) and reduce extinction risk (Stacey & Taper, 1992).
On the other hand, immigration may also help the spread
of pathogens, reduce fitness in the migrated population
and increase extinction risk (Harding & McNamara,
2002). Therefore, potential cennection between popula-
tion in the Cyprus Island and population in the Turkish
coast of Northeastern Mediterranean should be investi-
gated carefully in order to design efficient management
strategies.

On the whole, in light of the knowledge of the monk
seal’s distribution in the Mediterranean (Karamanlidis
et al., 2016), the individuals inhabiting the Northeastern
Mediterranean in 2018 evidences the critical role of this
population in terms of the species’ survival in the eastern-
most part of the Mediterranean sea. However, when com-
pared to earlier studies in the same area and considering
the observed demographic structure, the results presented
here highlight the need for urgent revision of currently
applied conservation measures to protect the core (breed-
ing) habitats reduce the observed pup and presumed ju-
venile mortality so as to re-establish a more balanced
demographic structure and sex ratio in the population.
The study provides evidence that the mobility of adult
female and male monk seals is broader than postulated
earlier. As suggested by Reijnders & Ries (1989), acquir-
ing knowledge on dispersal and movement ability of the
populations is a key component of the efficient manage-
ment strategies targeting the protection of endangered
species. Therefore regular long-term monitoring studies
and conservation measures covering the entire extent of
the prospective distribution range of the species, follow-
ing harmonized methodologies, and linking threats with
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mortality and fecundity of the population are of great im-
portance.
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