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Abstract: We studied the breeding success of the Great Cormorant (Phalacrocorax carbo), European Shag (Gulosus
aristotelis), and Yellow-legged Gull (Larus michahellis) on Giresun Island, located on the eastern Black Sea
coast of Ttrkiye, during the 2022 and 2023 breeding seasons. We recorded the number of nests on the whole
island, and for a subset of nests, we recorded clutch size, nest, egg, and chick survival. Across both breeding
seasons, a total of 525 Great Cormorant nests were followed. The mean clutch size was 2.1. The proportion
of eggs that hatched (hatching success) was 73.1%, and the proportion of hatched chicks that survived to
fledging (fledging success) was 83.6%. The proportion of eggs that resulted in a fledged young (egg-to-
fledgling survival rate) was 61.1%. For the European Shag, 75 nests were followed with corresponding
success rates of 57.2%, 65.7%, and 37.6%, respectively, with a mean clutch size of 2.8. In the Yellow-legged
Gull population, 455 nests were followed, with success rates of 25.6%, 76.3%, and 19.6%, respectively, and
a mean clutch size of 2.4. These findings provide valuable insights into the reproductive ecology of these
seabird species and contribute to the development of targeted conservation strategies in the Black Sea region.
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Introduction

In recent years, the impacts of anthropogenic fac-
tors and habitat degradation have caused substantial
changes in bird populations (Bowler et al. 2021).
Habitat loss, urbanisation, and human disturbance
diminish the availability of breeding sites, leading to
substantial reductions in the reproductive success of
certain bird species (Xu et al. 2018; Liu et al. 2025).
Therefore, monitoring breeding performance and
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comprehensive examinations of the factors influenc-
ing breeding success are highly relevant for under-
standing changes in the development of bird popula-
tions (Sutherland 1996). Seabird species generally
exhibit variable reproductive success depending on
environmental conditions, food availability, preda-
tion pressure, climate change, and human interven-
tion (Oro 2014; Bowler et al. 2021). While research
on the reproductive biology of certain common and
rare bird species has advanced considerably in re-
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cent years, especially in Europe and North America
(El Hassani et al. 2021; Kralj et al. 2023; Gregory
2023; Dupont and Dobson 2025), a large proportion
of bird species continues to lack comprehensive in-
formation on their reproductive biology and breed-
ing performance (El Hassani et al. 2021).

Tiirkiye’s coastal ecosystems and islands are
of critical importance for bird populations. Lo-
cated along the coastal zone of Tiirkiye’s Eastern
Black Sea Region, Giresun Island, and Ordu, Hoy-
nat (Akkus) Island represent the most important
breeding sites in the region for the Great Cormorant
(Phalacrocorax carbo), the European Shag (Gulo-
sus aristotelis), and the Yellow-legged Gull (Larus
michahellis). Giresun Island is included in Tiirki-
ye’s 305 Important Nature Areas and 184 Important
Bird Areas (Kili¢ & Eken 2004). The island, which
is part of the Caucasus ecoregion, is recognised as
one of the areas that should be protected in terms
of the biodiversity it harbours (Zazanashvili et al.
2020, Arslan 2024). This island serves as a critical
breeding habitat for seabirds, as its remote location
protects them from most mammalian predators and
minimises disturbance, providing a safe and secure
environment, especially during breeding periods.
The island’s dense vegetation and rocky areas pro-
vide suitable nesting habitat for birds, while the sur-
rounding marine ecosystem offers abundant food
resources. However, in recent years, increasing tour-
ism activities and unplanned interventions on the is-
land have negatively affected the breeding birds.

The European breeding populations of the
three seabird species studied—Great Cormorant,
European Shag, and Yellow-legged Gull—show
varying regional trends. The Great Cormorant is es-
timated to number 401,000-512,000 pairs in Europe
(BirdLife International 2015), with 6,500-8,500
breeding pairs reported in Tiirkiye in 2012 (Bregn-
balle et al. 2014). Its overall population is increas-
ing globally and within Europe (BirdLife Inter-
national 2015, 2021). The European Shag has an
estimated 76,300—78,500 breeding pairs in Europe
and 880-1,200 pairs in Tiirkiye, with projections
indicating a continental decline of less than 25%
over three generations (BirdLife International 2015,
2021). The Yellow-legged Gull is more numerous,
with 409,000-534,000 pairs in Europe and 30,000—
40,000 pairs reported for the period 2002-2012 in
Tiirkiye; its global and European populations are
both considered to be increasing, although regional
patterns vary (BirdLife International 2015; 2021).

In Tirkiye, studies addressing the popula-
tion biology of the Great Cormorant (Metin 2014;
Gilindogdu et al. 2018), the European Shag (Feran
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2016; Giindogdu et al. 2018; Yapan 2018), and the
Yellow-legged Gull (Ekmekci 2011; Feran 2016;
Gilindogdu et al. 2018; Yapan 2018; Karaardig et al.
2022) remain scarce and have largely been limited
to baseline descriptions of population fluctuations,
nesting phenology, and habitat preferences. Quanti-
tative assessments of reproductive performance are
particularly lacking; except for Arslan (2024), the
breeding success of the European Shag in Tiirkiye
has not been evaluated.

Addressing this critical knowledge gap, we
conducted the first colony-level, comparative as-
sessment of breeding success in three sympatric sea-
bird species—the Great Cormorant, European Shag,
and Yellow-legged Gull—on Giresun Island. We
quantified breeding performance using key repro-
ductive parameters, including clutch size, hatching
success, chick survival, and fledging rate, thereby
establishing an essential scientific benchmark for
long-term monitoring, conservation prioritisation,
and evidence-based management.

Materials and Methods

Study area

Giresun Island is located in the Eastern Black Sea
Region of Tiirkiye, within the borders of Giresun
province, 1.6 km from the Giresun coast (40°55°N;
38°26’E; Fig. 1). The island has an average height of
20-30 masl, and the entire area of the island, togeth-
er with the adjacent rocks, is approximately 4.6 hec-
tares (GDNCNP 2016). The island can be reached
by boat from the coast in 15-20 minutes. The island
has been registered as a Natural Protected Area due
to its natural and historical monuments (GKT 2024).
The region is located on the Northeast (Coruh Val-
ley) - South (Hatay) migration route.

The annual average temperature in the prov-
ince is 14.2°C. The coldest month is February, with
an average temperature of 6.9°C, while the warm-
est month is August, averaging 22.3°C. The high-
est precipitation occurs in October and November,
whereas the lowest precipitation is observed in May
and June. During the wettest months, the average
monthly precipitation exceeds 140 mm, while it does
not fall below 60 mm during the driest months. The
average sea surface temperature is 16.9°C, reaching
its highest levels in July and August (ESR 2022).

The island’s coastal areas are mostly steep
and rocky (Acar 2015). It is not particularly rich in
plant diversity, with dominant vegetation including
Bay laurel (Laurus nobilis), Black locust (Robinia
pseudoacacia), Nettle (Urtica dioica), and Com-
mon madder (Rubia tinctorum). Additionally, trees
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Fig. 1. Study area (Image: Google Earth, 2025).

and plants that are not part of the island’s natural
flora, such as Chestnut (Castanea sativa), Fig (Ficus
carica), Plum (Prunus domestica), and Pomegran-
ate (Punica granatum), were introduced from other
regions and planted there (GTTD 2008).

The Eurasian Sparrowhawk (Accipiter nisus),
Common Buzzard (Buteo buteo), Long-legged Buz-
zard (Buteo rufinus), Eurasian Kestrel (Falco tin-
nunculus), and Eurasian Hobby (Falco subbuteo)
are the raptor species observed on the island. In
particular, the Common Buzzard is present on the
island year-round and preys on both adult birds of
the studied species and their chicks and eggs. Fur-
thermore, during the study period, two cats were re-
corded on the island, along with the presence of rats
(Arslan 2024).

Field visits to the island

Transportation from Giresun to the island was car-
ried out using a fishing boat. Field visits to Giresun
Island continued from October 2021 to December
2023. The visits were scheduled in 10-day intervals
(days 1-10, 11-20, and 21-31) and, in some months,
every week. However, in certain months, visits were
limited to twice per month due to adverse weather
and sea conditions. During the study period, a to-
tal of 91 field visits were conducted on and around
Giresun Island (Supplementary file 1).

In the field studies, a 1:25000 scale (G40b2)
topographic map of Giresun Province and Google
Earth images were utilised. Observations were con-
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ducted using 10x42 binoculars, a 20-25x telescope
with 80x magnification, a camera, and a video re-
corder. To collect data on nest construction, egg
number and chick development, a 5-meter-long ad-
justable mirror pole was used for inspecting nests,
while an 8-meter-long ladder was employed for ac-
cessing nests in trees. During periods when direct
access to the island was not possible, camera traps
were used to collect data on breeding birds.

Population Counts

Bird surveys were carried out using the “point count”
method, as recommended by Bibby et al. (2000).
Counts of all the individuals of the three species
present on the island were conducted throughout all
months of 2022 and 2023, with surveys performed
at least twice and up to nine times per month. In
order to describe how the number of individuals of
each species changed during each of the two years,
we used the maximum number of individuals re-
corded in each month.

Population assessments of breeding seabirds
on the island were carried out considering habitat
characteristics and species-specific behavioural pat-
terns. Great Cormorants were mainly distributed in
the northern wooded and rocky areas; therefore, a si-
multaneous dual-observer method was applied. One
observer was positioned at a fixed point within the
wooded area, and the other at a designated point in
the rocky area. Counts were conducted concurrently
during the same time interval and with a standard-
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ised duration. To prevent double-counting, flying
individuals were excluded, and only birds resting
on the ground or substrate were recorded. European
Shag colonies occurred along the rocky coastline
and adjacent marine areas. Their numbers were esti-
mated by a two-person team positioned at two fixed
vantage points offering full visibility of the colony.
Observation points were selected to maximise cov-
erage and minimise overlap in the observers’ fields
of view. Counts were performed simultaneously
to avoid repeated registrations due to short-range
movements. Yellow-legged Gull colonies were
concentrated on the northern rocky cliffs. Similar
to the Cormorant counts, two observers conducted
simultaneous counts from separate fixed locations.
Because of the dense colony structure, we chose
vantage points that allowed a clear distinction of in-
dividuals. Flying birds were again excluded to pre-
vent double-counting. As in the other two species,
a simultaneous dual-observer technique was used
to reduce observer bias, avoid repeated counts, and
obtain consistent and reliable population estimates.

Nest, egg, and chick observations

The nesting areas were identified, and nests were
found by monitoring the birds’ behaviour, including
their courtship behaviour. Since Great Cormorants
nested in tree branches, nests, eggs, and chicks were
counted and recorded during the nesting, incuba-
tion, egg-laying, and fledgling stages using a 5-me-
ter-long rod with an adjustable mirror at the end.
Since some trees were high, an 8-meter ladder was
used to reach the nests. After climbing the ladder to
the trees, some nests were observed with binoculars,
and others with a rod mirror. For the Great Cormo-
rant, a total of 322 nests were identified on the island
during the 2022 breeding season. However, because
the nests located in trees could only be reached by
climbing or using ladders, only 258 nests were ac-
cessible and monitored. During the 2023 breeding
season, a total of 431 nests were identified, of which
267 were accessible and monitored. Monthly nest
counts were conducted for the Great Cormorants.

In the European Shag, since the nests were lo-
cated on the ground, under bushes, in wooded areas
and within fortifications, each nest site was indi-
vidually photographed during a direct observation,
numbered, and recorded with a geolocation device.
Each nest was followed individually from the egg
stage until the young fledged. For the European
Shag, egg and chick monitoring was conducted in
29 nests in 2022 and 46 nests in 2023, totalling 75
nests. Monthly nest counts were conducted for the
European Shag.
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Reproductive performance of Yellow-legged
Gulls was assessed through systematic ground-nest
monitoring following established protocols (Bosch
et al., 2000). Because nests were widely distributed
across inland ground areas and coastal rocky habi-
tats, the nesting zone was divided into five survey
sections to ensure complete coverage. During the
breeding season, observers conducted walking sur-
veys along predefined transects within each section.
All accessible nests were documented using digital
photographs and video recordings, and their posi-
tions were georeferenced with GPS to allow reloca-
tion for repeated visits. Nest checks were carried out
at regular intervals to record clutch size, hatching
success, and chick survival while minimising dis-
turbance. A total of 455 nests were monitored across
the study period: 225 in 2022 and 230 in 2023. Each
nest was assigned a unique identification number
and followed throughout the breeding cycle to track
changes in reproductive status. Nest counts were
conducted in April, May, and June, but no counts
were made in July and August due to the large num-
ber of destroyed nests.

Egg and hatchling observations were made in
10-day periods, and egg and hatchling losses in the
nests were noted. However, in some months, visits
could be conducted only twice per month due to
unfavourable weather and sea conditions (Supple-
mentary file 1). Each nest was visited in the morn-
ing hours (08:00-12:00) before feeding to reduce the
possibility of chicks vomiting and losing food.

Reproductive success

We determined the number of birds breeding on
the island, the number of all nests, the number of
eggs laid, lost, and hatched, and the chicks lost and
fledged. Hatching and fledging success were calcu-
lated based on the number of eggs laid. Fledging
success was also calculated based on hatched eggs
(Makrigianni et al. 2008). Reproductive success was
calculated as 1) the ratio of the number of eggs laid
to the number of eggs hatched (EH), 2) the number
of eggs hatched to the number of young fledged (YF)
(Ozkan & Erdogan, 2014), and 3) the initial number
of eggs to the number of young fledged (EF). The
IBM SPSS Statistics 23 package program was used
for descriptive statistical analyses.

Results

Phenology

Great Cormorants and European Shags were present
on the island year-round, whereas Yellow-legged
Gulls inhabited the island between February and
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Fig. 2. Duration of the different parts of the breeding cycle and the period of the home range occupation of the three
studied species - Great Cormorant (1), European Shag (2), and Yellow-legged Gull (3). Dark colours: Main activity

period, Light colours: Occasional activity period.

November. The breeding season on the island be-
gan with nesting preparations in early December for
Great Cormorants and European Shags. It continued
until the last young fledged in late August for Great
Cormorants and in the first week of August for Eu-
ropean Shags in both study years. In Yellow-legged
Gulls, the breeding season started with nest-building
activities in March and continued until the first week
of August, when the last young fledged (Fig. 2).
Nest construction began in the first week of
December in both Great Cormorants and European
Shags, whereas it started in March in Yellow-legged
Gulls. Incubation behaviour began in the first week of
January in Great Cormorants, in late January in Euro-
pean Shags, and in the first week of April in Yellow-
legged Gulls, and lasted until the end of June in all
studied species. The first chicks hatched in early Feb-
ruary in Great Cormorants, in the last week of Febru-
ary in European Shags, and in early May in Yellow-
legged Gulls. The last hatching events occurred at the
end of June in all three species. Young birds remained
in the nests until late August in Great Cormorants, un-
til the first week of August in European Shags, and
until early August in Yellow-legged Gulls (Fig. 2).

Populations’ numbers

Great Cormorant populations began to increase
on the island in early December, as nest-building
preparations began. Their numbers continued to rise
through March, April and May, reaching peak lev-
els in May, with 638 individuals recorded in 2022
and 856 individuals in 2023. Population size sub-
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Fig. 3. Maximum number of individuals of the three stud-
ied species observed per month on Giresun Island in 2022

and 2023.

sequently declined, reaching its lowest levels in
September, October, and November (Fig. 3). The
population of European Shags began to increase
on the island in early December, with the onset of
nest-building activities. Although varying by year,
their numbers were highest between March and Au-
gust. Peak population levels were recorded in July
and August 2022, with 84 individuals, and in June
2023, with 136 individuals. The population declined
to its lowest levels during September, October, and
November (Fig. 3). Yellow-legged gull populations
on the island began to increase in January and con-
tinued to rise through April and May, reaching their
annual peaks in May, with 446 individuals recorded
in 2022 and 462 individuals in 2023. The population
declined thereafter, reaching its lowest levels in No-
vember and December (Fig. 3).
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Nests, eggs, and chicks

The Great Cormorant nests were constructed on
Black locust, European hackberry (Celtis australis),
and Bay laurel trees located on the island. During nest
construction, individuals were observed to prefer the
upper lateral branches and crown sections of trees.
Many nests used for incubation consisted of repaired
structures remaining from the previous breeding sea-
son. The number of Great Cormorant nests reached
its maximum during May and June 2022, with 322
nests recorded, and in May 2023, with a peak of 431
nests (Fig. 4). European Shag nests were detected at
the bases of trees, within shrub cover, and beneath
walls and rocky overhangs. Nest numbers reached
their highest levels in May, June, and July 2022, with
29 nests, and in April, May, June, and July 2023,
with a peak of 46 nests (Fig. 4). Yellow-legged Gulls
were observed constructing their nests on soil surfac-
es, in shallow depressions, beneath shrubs and trees,
and among rocky areas across the island. As no nests
from the previous breeding season were present, in-
dividuals built new nests each breeding season be-
fore incubation. Nest numbers reached their highest
levels in June, with 225 nests recorded in 2022 and
230 nests in 2023 (Fig. 4).

In Great Cormorant nests, clutch sizes ranged
from 1 to 5 eggs in both 2022 and 2023 (Table 1). Ex-

amination of the distribution of egg numbers indicat-
ed that nests containing two eggs constituted the high-
est proportion in 2022, 2023, and overall (34.3%). In
European Shag nests, clutch sizes ranged from 1 to
4 eggs in 2022 and from 1 to 6 eggs in 2023 (Ta-
ble 1). Analysis of egg number distributions showed
that three-egg nests represented the highest propor-
tion in 2022, 2023, and overall (61.3%). In 2023, five
European Shag nests were recorded as empty at the
time of observation. In Yellow-legged Gull nests,
clutch size ranged from 1 to 3 eggs in 2022, whereas
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Fig. 4. Number of nests of the three studied species per
month in the 2022 and 2023 breeding seasons (Dashed
line: Nest counts were not conducted).

Table 1. Number and percentage of eggs per nest in the three studied species.

Great Cormorant
2022 2023 Total
Number of | Number of | Percentage of | Number of | Percentage of | Number of Percentage of

eggs nests nests (%) nests nests (%) nests nests (%)

1 79 30.6 83 31.1 162 30.9

2 93 36 87 32.6 180 34.3

3 67 26 77 28.8 144 27.4

4 16 6.2 17 6.4 33 6.3

5 3 1.2 3 1.1 6 1.1
Total 258 100 267 100 525 100

European Shag
2022 2023 Total
Number of | Number of | Percentage of | Number of | Percentage of | Number of Percentage of

eggs nests nests (%) nests nests (%) nests nests (%)

0 0 0 5 10.9 5 6.7

1 2 6.9 3 6.5 5 6.7

2 8 27.6 3 6.5 11 14.7

3 18 62.1 28 60.9 46 61.3

4 1 3.4 6 13 7 9.3

5 0 0 0 0 0

6 0 0 1 22 1 1.3
Total 29 100 46 100 75 100
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Yellow-Legged Gull
2022 2023 Total
Number of | Number of | Percentage of | Number of | Percentage of | Number of Percentage of
eggs nests nests (%) nests nests (%) nests nests (%)
0 0 0 11 4.8 11 2.4
1 43 19.1 24 10.4 67 14.7
2 85 37.8 61 26.5 146 32.1
3 97 43.1 132 57.4 229 50.3
4 0 0 2 0.9 2 0.5
Total 225 100 230 100 455 100
Table 2. Number and percentages of chicks per nest in the three studied species.
Great Cormorant
2022 2023 Total
Number of | Number of | Percentage of | Number of Percentage of | Number of Percentage of
chicks nests nests (%) nests nests (%) nests nests (%)
0 37 14.3 29 10.9 66 12.6
1 100 38.8 100 37.4 200 38.1
2 81 314 90 33.7 171 32.6
3 35 13.6 45 16.9 80 15.2
4 3 1.2 3 1.1 6 1.1
5 2 0.7 0 0 2 0.4
Total 258 100 267 100 525 100
European Shag
2022 2023 Total
Number of | Number of | Percentage of | Number of Percentage of | Number of Percentage of
chicks nests nests (%) nests nests (%) nests nests (%)
0 9 31 17 37 26 34.7
1 1 34 6 13 7 9.3
2 15 51.7 4 8.7 19 253
3 4 13.8 19 413 23 30.7
Total 29 100 46 100 75 100
Yellow-Legged Gull
2022 2023 Total
Number of | Number of | Percentage of | Number of Percentage of | Number of Percentage of
chicks nests nests (%) nests nests (%) nests nests (%)
0 158 70.2 126 54.8 284 62.4
1 38 16.9 52 22.6 90 19.8
2 20 8.9 43 18.7 63 13.8
3 9 4 9 3.9 18 4
Total 225 100 230 100 455 100

in 2023 nests contained between 0 and 4 eggs (Table
1). Evaluation of the distribution of egg numbers re-
vealed that nests with three eggs constituted the larg-
est proportion in 2022, 2023, and overall (50.3%). In
2023, eleven Yellow-legged Gull nests were recorded

as empty at the time of observation.

In Great Cormorants, the number of chicks per
nest in 2022 ranged from 0 to 5 (Table 2). Nests con-

taining one chick were the most frequent (38.8%),
whereas nests with five chicks were the least frequent
(0.7%). In 2023, the number of chicks per nest ranged
from 0 to 4, with one-chick nests again being the
most common (37.4%) and four-chick nests the least
common (1.1%). In the European Shag, the number
of chicks per nest ranged from 0 to 3 in both 2022
and 2023 (Table 2). In 2022, nests with two chicks
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Table 3. Statistical data on reproductive success.

Great Cormorant

Reproduction 2022 2023 Total

Data Total | Mean £ SD | Min.-Max. | Total | Mean+ SD | Min.-Max. | Total | Mean £ SD

Number of nests | 258 - 267 - - 525 -

Number of eggs | 545 | 2.11+0.95 1-5 571 2.14+0.96 1-5 1116 | 2.124+0.96

Egg loss 156 | 0.60 +0.89 0-3 144 0.54+0.86 0-4 300 0.57 £0.88

Hatched 389 1.50 £0.98 0-5 427 1.59+0.93 0-4 816 1.55+£0.96

Chick loss 65 0.22+0.48 0-2 67 0.25+0.56 0-3 132 0.25+0.53

Young fledged 324 1.26 £1.00 0-4 358 1.34+£0.94 0-4 682 1.29+0.97

'Clutch size 2.11+0.95 2.14+£0.97 2.13+0.96

*Brood size 1.67 £0.80 1.69 +£0.74 1.68 +£0.77

SEF (%) 59.4 62.7 61.1

“EH (%) 71.4 74.8 73.1

SYF (%) 83.3 83.8 83.6

European Shag

Reproduction 2022 2023 Total

Data Total | Mean £ SD | Min.-Max. | Total | Mean+ SD | Min.-Max. | Total | Mean £ SD

Number of nests | 29 - 46 - - 75 -

Number of eggs 76 2.62 £0.67 1-4 123 2.67+1.24 0-6 199 2.65+1.05

Egg loss 33 1.13+£1.02 0-4 52 1.13+£1.43 0-6 85 1.13+1.28

Hatched 43 1.48 £1.08 0-3 71 1.54 £1.36 0-3 114 1.52+£1.25

Chick loss 17 0.58 £0.82 0-2 22 0.47+0.83 0-3 39 0.52+0.82

Young fledged 26 0.89+£0.93 0-3 49 1.06 £1.20 0-3 75 1+1.10

'Clutch size 2.62 £0.68 3.0£0.87 2.84+0.81

2Brood size 1.63 £0.62 2.13£0.76 1.92 £0.74

SEF (%) 342 39.8 37.6

“EH (%) 56.5 57.7 57.2

SYF (%) 60.4 69.0 65.7
Yellow-Legged Gull

Reproduction 2022 2023 Total

Data Total | Mean £ SD | Min.-Max. | Total | Mean+ SD | Min.-Max. | Total | Mean £ SD

Number of nests | 225 - 230 - - 455 -

Number of eggs | 504 | 2.24+0.75 1-3 550 2.394+0.86 0-4 1054 | 2.31+0.81

Egg loss 399 1.77 £1.01 0-3 385 1.67+1.14 0-4 784 1.72 £1.08

Hatched 105 | 0.46+0.81 0-3 165 0.71 £0.90 0-3 270 0.59 £0.87

Chick loss 23 0.1+0.34 0-2 41 0.17+0.46 0-2 64 0.14 £0.41

Young fledged 82 0.36 £ 0.64 0-3 124 0.53+0.79 0-3 206 0.45+0.73

'Clutch size 2.24+0.75 2.51+£0.7 2.37+0.74

*Brood size 1.32+0.5 1.43 £ 0.64 1.38 £0.59

SEF (%) 16.26 22.54 19.54

“EH (%) 20.83 30 25.61

SYF (%) 78.09 75.15 76.29

IClutch size refers to the total number of eggs laid in a nest by a bird during a single breeding attempt
’Brood size was calculated only for nests that produced fledglings
3EF: Success rates according to the number of eggs (ratio of the number of eggs laid to the number of young fledged)
“EH: Success rates according to eggs hatched (ratio of eggs laid to the number of eggs hatched)

SYF: Success rates according to young fledged (ratio of the number of eggs hatched to the number of young fledged)
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were the most frequent (51.7%), whereas nests with
one chick were the least frequent (3.4%). In 2023,
nests containing three chicks were the most common
(41.3%), while those with two chicks were the least
common (8.7%). In the Yellow-legged Gull, the num-
ber of chicks per nest ranged from 0 to 3 in both 2022
and 2023 (Table 2). In 2022, nests with no chicks were
the most frequent (70.2%), whereas nests with three
chicks were the least frequent (4.0%). In 2023, nests
containing no chicks were the most common (54.8%)
and those with three chicks the least common (3.9%).

Great Cormorant, European Shag, and Yellow-
legged Gull chicks underwent their first moult with-
in the first week after hatching and typically left the
nest after approximately 45-50 days.

Reproductive Success

In Great Cormorants, reproductive success was slight-
ly higher in 2023 than in 2022 (Table 3). The mean
number of young fledged per nest increased from 1.26
+ 1.00 in 2022 to 1.34 = 0.94 in 2023. Egg success
(EF) rose from 59.4% to 62.7%, hatching success
(EH) increased from 71.4% to 74.8%, while the fledg-
ing success (YF) remained high and nearly unchanged
between years (83.3% in 2022 vs. 83.8% in 2023). The
mean clutch and brood sizes of the Great Cormorant
were very similar between the two years (Table 3).

In European Shags, all reproductive parameters
indicated improved breeding success in 2023 com-
pared to 2022 (Table 3). The mean number of young
fledged per nest increased from 0.89 = 0.93 to 1.06
+ 1.20. Egg success (EF) rose from 34.2% to 39.8%,
hatching success (EH) increased slightly from 56.5%
to 57.7%, and fledging success (YF) increased mark-
edly from 60.4% in 2022 to 69.0% in 2023. The mean
clutch and brood sizes of the European Shag were
larger in 2023 compared to 2022 (Table 3).

In Yellow-legged Gulls, reproductive output
was also higher in 2023 (Table 3). The mean num-
ber of young fledged per nest increased from 0.36
+ 0.64 in 2022 to 0.53 + 0.79 in 2023. Both egg
success (EF; 16.26% vs. 22.54%) and hatching suc-
cess (EH; 20.83% vs. 30.00%) were higher in 2023,
whereas fledging success (YF) slightly decreased
from 78.09% to 75.15%. The mean clutch and brood
sizes of the Yellow-legged Gull were larger in 2023
compared to 2022 (Table 3).

Discussion

Our study revealed significant differences between
species in their reproductive success. On Giresun
Island, the Great Cormorant showed the highest
reproductive success. These results are consistent

with previous studies indicating that colonial breed-
ing in waterbirds can enhance nesting success under
reduced predation pressure (Brzezinski et al. 2018)
and that nesting success in cormorant colonies is
also influenced by the availability of food resourc-
es and foraging strategies (Paillisson et al. 2004).
A lower reproductive success was observed in the
European Shag. On Giresun Island, this species
nests around bushes and man-made structures and is
therefore more vulnerable to adverse environmental
conditions (e.g. rainfall, high humidity, disruption
of the nests, shrub and tree cutting) (Arslan 2024).
The Yellow-legged Gull had low egg and hatching
rates, but chick survival was high. The main causes
of egg losses and chick mortality may include in-
tense intracolonic competition, egg theft, predation,
and weather-related losses (Bosch et al. 2000, Oro &
Martinez-Abrain 2007, Arslan 2024).

Promotional initiatives aimed at integrating the
island into tourism have resulted in a steady increase
in visitor numbers. Uncontrolled visitor access to
breeding areas has caused disturbance to birds dur-
ing the nesting period. During the 2022 breeding
season, nesting sites of the European Shag were
adversely affected by unplanned tree cutting within
the island. Branches and shrub debris deposited in
nesting areas led to nest collapse, and some nests
were inadvertently removed along with cut vegeta-
tion. Although the maximum number of nests was
recorded as 29 in 2022, this number increased to 46
nests in 2023 (Arslan 2024). In addition, because
Yellow-legged Gull nests occur along footpaths
within the island, routine maintenance activities and
tourist use of these routes have resulted in nest dam-
age. Similar to impacts observed in cormorant nest-
ing areas, such disturbances have contributed to the
destruction of some nests.

Notable differences were observed among spe-
cies in reproductive cycle timing. The reproductive
cycle of the Great Cormorant and the European
Shag began in December. However, the breeding pe-
riod of the Great Cormorant extended until the end
of August, whereas the European Shag completed
its reproductive cycle in the first week of August.
In contrast, the Yellow-legged Gull started breeding
later, in March, and continued until the first week
of August. Several studies have reported differing
periods for these cycles. For the Great Cormorant,
breeding has been observed from February to June
at Hoynat Island, Ordu, Tirkiye (Giindogdu et al.
2018). For the European Shag, the breeding season
has been recorded from December to April at Seferi-
hisar Sigacik Bay, Izmir, Tiirkiye (Feran 2016) and
from January to June at Hoynat Island, Ordu, Tiir-

203



Arslan Y. C., Arpacik A.

kiye (Giindogdu et al. 2018). In the case of the Yel-
low-legged Gull, breeding periods have been report-
ed from March to June at Kizkalesi Island, Isparta,
Tiirkiye (Ekmekci 2011), from April to June at Hoy-
nat Island, Ordu, Tiirkiye (Gilindogdu et al. 2018),
and from March to June at Pirasali Island, Antalya,
Tiirkiye (Karaardig et al. 2022). This differentiation
of the breeding periods can be considered as an ad-
aptation that reduces resource competition (Furness
& Monaghan 1987, Nelson 2005). In addition, early
breeding species face less competition and have a
longer time to complete the reproductive cycle.

The mean clutch size of the Great Cormorant
on Giresun Island was 2.1, which is notably lower
than values reported from other regions. In most
other locations, clutch sizes range from approxi-
mately 2.8 on the southern coasts of the Caspian
Sea, Iran (Rahimi 2012), to 3.9 at the Nallithan Bird
Sanctuary, Ankara, Tiirkiye (Metin 2014), indicat-
ing that the reproductive output on Giresun Island
lies at the lower end of the reported spectrum. The
mean clutch size of the European Shag on Giresun
Island was 2.8, which is slightly lower than values
reported from other regions, where clutch sizes
typically range from 3.1 eggs on the Fame Islands,
U.K. (Potts 1966), to 2.8-3.0 eggs on Horneya,
Norway (Barrett et al. 1986). This pattern sug-
gests a relatively reduced reproductive output for
the species on Giresun Island. The mean clutch size
of the Yellow-legged Gull on Giresun Island was
2.4, which falls within the lower to mid-range of
values reported from other regions, ranging from
2.7-2.9 eggs in the Medes Islands, north-eastern
Spain (Bosch & Sol 1998), to 3.9 eggs at the Oued
Charef Dam, north-eastern Algeria (Boukrouma et
al. 2021), and 2.8 eggs on Pirasali Island, Antalya,
Tiirkiye (Karaardig et al. 2022). This indicates that
the reproductive output of the species on Giresun
Island is relatively moderate compared with global
observations.

The fledging periods observed on Giresun
Island for all three species are generally within or
slightly below the ranges reported in other regions.
Great Cormorant chicks fledged at 45-50 days on
Giresun Island, which is shorter than in Cedara
Dam, Natal, South Africa (Olver & Kuyper, 1978)
but consistent with observations from Iran (Barati
& Behrouz B. 2010). European Shag chicks in our
study also fledged at 45-50 days, slightly earlier
than the 55-60 days reported in Northern Norway
(Barrett et al. 1986). Yellow-legged Gull chicks
have a similar fledging period of 45-50 days on
Giresun Island, aligning well with the global aver-
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age of around 45 days (Schreiber & Burger 2001).
On Giresun Island, birds of prey such as buz-
zards, sparrow hawks, and falcons were observed to
prey on eggs and chicks in nests and even hunt adult
individuals (Arslan 2024). Raptors were frequently
recorded during field visits, suggesting that predation
pressure was present throughout the breeding season.
Such predation events were observed both during ac-
tive nesting periods and in areas where colonies were
densely concentrated, indicating that raptors may
represent an important natural limiting factor affect-
ing breeding success on the island (Arslan 2024).
Giresun Island can be considered one of the
most important nesting areas along the eastern
Black Sea coast for the Great Cormorant, European
Shag, and Yellow-legged Gull, which highlights
the island’s critical role in supporting the regional
populations of these seabird species. The number of
visitors has been increasing each year due to promo-
tional efforts for tourism development. The uncon-
trolled entry of visitors to the breeding area disturbs
the birds during the breeding period. It is neces-
sary to protect the bird species breeding on Giresun
Island against disturbance, to ensure the continuity
of the natural development of the island. A tourism
plan for the island is necessary in order to inform the
local people about the protection of the island and to
organise a sustainable bird watching tourism.

Conclusion

This study highlights clear differences in the breed-
ing success of three seabird species on Giresun Is-
land. Great Cormorants achieved relatively high re-
productive success, while European Shags showed
moderate success rates, and Yellow-legged Gulls ex-
hibited very low reproductive success overall. These
findings suggest that species-specific breeding strate-
gies, nest-site selection, and susceptibility to egg loss
are critical factors shaping reproductive outcomes.

The results also indicate that, despite differ-
ences in clutch sizes and hatching rates, fledging
success was relatively high in all three species, indi-
cating that chicks that survive early developmental
stages have a high chance of fledging successfully.
However, the very low hatching and egg-to-fledg-
ling survival rates in Yellow-legged Gulls point to
considerable vulnerability during the incubation
and early chick stages. Collectively, these patterns
emphasise the importance of monitoring reproduc-
tive parameters to understand species-specific con-
straints and to guide effective conservation strate-
gies in the Black Sea region.
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