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Abstract. The influence of vegetation height and cover on breeding ecology of Yellow-legged gulls (Larus michahellis) nesting
in the Islands of Oued Charef dam, northeastern Algeria, was investigated. The effects of habitat characteristics (vegetation height,
cover) and nest features on breeding parameters (nests and eggs characteristics, clutch size and nesting success) of 40 nests recorded
on the center of island were analyzed using Pearson correlation test. The present nesting distribution of the Yellow-legged gull in
the small island of Oued Charef dam indicate an influence of vegetation height and cover on clutch size and chick productivity
(chick survived and hatching). Egg-laying started in early January and continued to early June. Pearson correlation analysis revealed
that increasing egg laying day was positively correlated with number of active nests. Hatching success was relatively lower
compared with studies carried out in northeastern Algeria and an average of 1.5 chicks survived to 20 days. Clutch size averaged 3.9
+ 0.3 (195 eggs), (range: 1-4 eggs) with 79.2% hatching success. Our results provide new insights into some of the habitat
parameters that affect the nest selection and breeding success of the target species.
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INTRODUCTION

Water birds select sites for breeding according to
various factors, among wihich safety from predators
and presence of suitable nesting habitat are important
[7, 22, 40]. Identifying this sites is a key factor which
reliably explains occupation over time [6]. Nest site
selection may be reflected in the shape of preferred
habitats in the immediate surroundings of the nest and
may affect reproductive output [26, 28, 44, 52].
Therefore, understanding how waterbirds identify and
select nesting habitat is of particular importance [31].
The quality of the habitat inevitably changes over time,
thus, adaptability to these changes is a key issue in
conservation biology [30, 31, 45]. Anthropogenic
changes in the environment generally influence nest
site selection [56]; however, for some bird species the
natural events such as flooding, windstorms and heavy
rains effect not only breeding success but also
reoccupation rate [26, 55, 56]. Loucif et al. (2021) [31]
reported that nest site provide an ambient temperature
for incubation which influences the physiological
adaptations, survival rates and growth of waterbirds.
The Yellow-legged gull (Larus michahellis) is a widely
distributed gull in Africa, Asia and Europe [42, 43].
This species have a large breeding distribution
throughout South—-West Asia, Eastern Europe and
North Africa [8, 34]. Extensive studies on the nest site
selection of the species have been carried out through
their range [3, 5, 21, 35, 37, 38]. Different aspects of
the breeding biology of the species have been
investigated in both natural and man-made habitats
such as constructed islands [14, 18, 36] , natural islands
[23] and barrier islands [48]. A study on yellow-legged
gull nesting site selection have been performed also in
Algeria, in the small rocky islands of Numidia
coastline, North-East side of the Country, but this has
focused only on halophiles vegetation cover [4, 53].
We believe that given the great plasticity of breeding
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nest site selection in this species quantitative
information from other areas is still needed. Here we
reoprt on study made on small rocky island of Oued
Charef dam, wetland, Northeast of Algeria. The current
study was carried out to deepen our understanding on
the influence of wetland characteristics on nesting site
selection and reproduction parameters of this species.

MATERIALS AND METHODS

Study area

This study was conducted at a small rocky island
(area: 150 ha) in Oued Charef dam (36°5'22.91"N
7°23'20.78"E, alt. 920 m a.s.l., area: 1010 ha), off the
coastal town of Souk Ahras, Northeast Algeria (Fig. 1).
The annual precipitation varies in the range 158-480
mm with more than 70% concentrated in the winter.
The mean annual temperature ranges from 11.9 to -
22°C [32]. Even though the wetland is comprised of
aquatic plants and it is surrounded by cereal crops
consisted of Chenopodiaceae (Atriplex halimus,
Atriplex patula, Salicornia fruticosa, Salsola fruticosa,
Suaeda fruticosa), Brassicaceae (Moricandia arvensis,
Matthiola fruticulosa, Diplotaxis erucoides, Capsella
bursa pastoris) [33].

Data collection and nest monitoring

Surveys were carried between early January to
early June 2019. Nests characteristics: internal
diameters, external diameter, and depth were measured
using the meter reel , vegetation cover and height was
estimated in plot area of 2 X 2 m around the nest. Nest
contents were monitored weekly and nesting success
assessed. Chick productivity was assessed until 20 days
after hatching because after 20 days almost all the eggs
were hatched. Eggs were also marked using small
individually numbered, weighed with a Pesola spring
scale (Baar, Switzerland) and their length (mm) and
width (mm) measured with vernier callipers to the
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Figure 1. Location map of the study site, the small island in Oued
Charef dam, off the Province of Souk Ahras, northeast
Algeria (Estabished by Touarfia, 2021)

nearest 0.1mm. Egg volume was calculated as follows:
Volume (cc) = (0.476 x length x width 2)/1000 [20].
The date when the first egg of a clutch was laid was
considered as the laying date of a nest according to
Lack (1950) [27]. When nests were first recorded
during incubation, the first egg was inferred from
hatching dates assuming an incubation period of 28
days. To study the influence of vegetation cover, plant
density was rated as low (>30%), medium (>30% —
<60%), and high (>60%). Egg-laying dates were
pooled into early (1-12 days), middle (12-20 days),
and late (60 days) clutch groups. Hatching success was
estimated by the number of hatched eggs observed
during the last survey before the nest was terminated.
We recorded nest status as: (1) successful nests: if at
least one hatched egg (Fig. 2), (2) abandoned
nests,when no activity is observed (the eggs were cold),
or the egg disappeared before the expected hatching
date and (3) predated nests (eggs and chicks).

Statistical analysis

Descriptive statistics, given as arithmetic mean,
standard error of the mean (SD), and range (minimum-—
maximum), summarized each measured parameter
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Figure 2. Nest of a Yellow-legged gull (Larus michahellis) with two
chicks in the small rocky island in Oued Charef dam, off
the Province of Souk Ahras, northeast Algeria.

collected during the surveys. Variables that did not
meet the assumption of normality were transformed
(squarerooted) to meet parametric test requirements.
The influence of vegetation height and cover on the
hatching success of yellow-legged gulls has been
analysed using Pearson correlation tests. All statistical
tests were realized using the statistical software R (R
core Team 2016) [41] out in “Rcemdr” package.

RESULTS

Characteristics of nests and eggs

We monitored a total of 40 yellow-legged gull nests
located in height cover vegetation of the island during
the study period from early January to early June 2019.
The nests characteristics are listed in (Table 1).

Nesting chronology

In this study,the yellow legged gull began egg-
laying on 12 January and ended on 13 June. The egg-
laying period lasted 60 days, 60% of eggs were laid
between 15-January and 22-May. There was a positive
correlation between egg-laying period and Number of
active nests (Pearson correlation: 0.672,
F | ,=1.482, P<0.001) (Fig. 3).
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=

Distribution of the clutch size

Mean clutch size, hatching success and chick
productivity of yellow-legged gull are shown in Table
2. It ranged from 1 to 4 eggs pernest during the
breeding season. Also, there was no apparent trade-off
between clutch size and mean egg volume (Pearson
correlation: 7= 0.325,F 5, =0.152, P>0.001).
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Table 1. Nest characteristics and egg measurements of the yellow-legged gull in the small island of Oued Charef dam, Souk Ahras, northeast Algeria

Nest characteristics [unit] Min Max Mean+S.D. Range
External diameter of nest (cm) 21.0+2.02 31.2+2.02 29.2+2.02 21.0-31.0
Internal diameter of nest (cm) 12.2+£2.02 31.1+£2.02 20.5+24 12.0-31.5
Nest depth [cm] 32+0.2 52+0.2 62+0.2 3.0-55
Vegetation cover [m] 1.12+0.1 3.52+0.1 2.82+0.1 1.8-3.5
Egg length (mm) 37.6+1.1 51.9+1.1 519+1.1 37.4-65.1
Egg width (mm) 29.0+ 1.6 28.0-1.6 29.0+ 1.6 28.0-49.2
Egg volume (cm’) 29.0+5.7 113.0-5.7 71.3+£5.7 29.3-114.6
Egg weight (g) 55.9+6.8 100.9 £ 6.8 78.9+6.8 54.1-1014

Table 2. Investigated breeding parameters (Clutch size, Hatching success, Breeding success from egg, Breeding success from hatching, Chick
productivity) of the yellow-legged gull in the small island of Oued Charef dam, Souk Ahras, northeast Algeria

Parameters Min Max Mean + S.D.
Clutch size 1.2+03 58=+03 3.9+0.3(195)
Hatching success (%) 32.8 92.7 79.2 (193)
Breeding success from egg (%) 25.1 62.3 47.6 (56)
Breeding success from hatching (%) 22.8 82.6 62.7 (56)
Chick productivity 02+0.8 3.6+0.8 1.5+ 0.8 (56)
Influence of nest site parameters on clutch size
w o o .
The Pearson correlation test revealed that
vegetation height presented a significant effect on the
w - . variation in clutch size recorded per nest (Pearson
. . 2_ _ .
. correlation: = 0.562, F, ;,=1.362, P<0.001) (Fig. 4).
%U;. - -
2 Factors controlling the variation of nesting success
e The average number of eggs hatched per nest
2 = varied according to nest location. Hatching success was
2 79.2%, breeding success from egg was 47.6 % and
o 62.7% of breeding success from hatching (Table2).
Chick productivity varied slightly with vegetation
cover (1.5 chicks compared with 2 chicks, for medium
- and height nest cover, respectively) (Fig. 5).
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Figure 3. Correlation between egg laying date and number of active . o . .
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Figure 4. Clutch size per nest of yellow legged gull in relation to
vegetation height, at the small island of Oued Charef
dam, northeast Algeria.
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Vegetation Cover

Figure 5. Distribution of chick productivity according to vegetation
cover (<30% = ‘low’, >30% to <60% = ‘medium’, >60%
‘high”)
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DISCUSSION

This is the first report of the breeding ecology of
yellow-legged Gull nesting in Oued Charef dam,
northeastern Algeria.

Our data indicate that yellow- legged gulls prefer
nesting on islets of cover vegetation located on the
shores of the dam. The species nests in sites that confer
it to avoid predation by selecting habitats well covered
by vegetation and alternatively sites that have a good
view of the surrounding area [25, 47]. The study
findings were also close to those reported by Scarton &
Valle (1996) [49], Bosch and Sol (1998) [9] and
Fraissinet (2015, 2016) [16, 17]. The selection of nest
sites is influenced by many factors such as access to
the nest, predators, conspecifics and climate [10, 11,
39]. During the breeding season we found that the
higher of the vegetation height and cover , the higher
chick productivity and clutch size of yellow legged
gull. Bosch & Sol (1998) [9] and Scarton & Valle
(1996) [49] have demonstrated that yellow- legged
gulls select a consistent pattern of vegetation densities
across their range. Our results are similar to those of
Salzman (1982) [48] and Amat et al. (2017) [2] in
Mediterranean region but disagree with results
obtained by Baaloudj et al. (2014), vegetation cover
(20-80%) [4] in the islet of Srigina, Province of
Skikda, northeast Algeria and to those obtained by
Bosch and Sol (1998), vegetation cover (40-70%) [9]
in the Medes islands colony, northeastern Spain. This
difference may be partly explained by the form of the
islands, which has more suitable nesting habitat,
protected from westerly winds and at less than 160m
from the coast. The species may hatch more eggs and
may have higher offspring survival under cover than in
nests with sparse cover [14]. Gounter (1992) [18]
found that vegetation cover seemed to be more
important than vegetation type in coastal wetland
colonies of North-East Greece.

Results of nest diameter and egg dimensions were
similar to those obtained by Isenmann (1976) [23] in
Camargue. Our study detected a positive correlation
between external and internal nest diameters in the
yellow-legged gull colony. This results agree with
results reported by Larsson & Forslund (1992) [29] in
North of Africa.

We recorded that the first eggs were laid in early
January. This is earlier than the 20" of March recorded
at the island of El Euch, in northeastern Algeria [34]
and later than the 18" of December found in Western
Ghats of Tamil Nadu, India [1]. Food supply,
competition, nesting conditions, predation pressure and
climatic conditions are the factors known to influence
the breeding time. As an example, it is known that the
majority of the Pycnonotids, living in the equatorial
rainforests and islands, breed throughout the year and
raise several broods [15].

The nestling period (60 days) is longer than that
reported by Faber et al. (2001) (10-20 days) [13].
Overall, the nesting period from the beginning of nest
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construction took about one month. This along with the
long breeding season indicates that species raise
multiple broods. The multiple brooding (i.e. producing
two or more clutches per breeding season) as a
reproductive tactic has been noted by Spencer et al.
(1968) [51], this strategic was also confirmed by
Westmoreland et al. (1986) [58].

One of our key findings is that number of active
nests increase along the growing of laying day. This
findings support results obtained by Hammouda et al.
(2014) [19] of Yellow-legged gulls colony breeding in
southern Tunisia. The mean clutch sizes recorded in
our study are within the range of those documented in
Algeria (2.7: [24]; 1.4-2.6: [33]) and elsewhere (2.5—
2.7: [54]; 2.6-2.9: [9]). Our study revealed that there is
no correlation between egg volume and clutch size in
the yellow legged gull. Our findings disgaree with
results obtained by Hammouda et al. (2014) [19] that
volume of eggs is negatively correlated with clutch size
due to an energy trade-off between dimensions of eggs
and the number of eggs laid per nest.

Hatching success of yellow-legged gulls at the
small island of Oued Chared dam were markedly lower
(79.29%) than that reported in European colonies
(94.7-97.4%: [34]; 91.5-94.5%: [10]; 82.8%: [12]).
Chick productiivity in this study is lower than reported
due to the High levels of anthropogenic disturbance
caused by poachers when look for eggs and
occasionally incubating females. Our findings showed
that Chick productiivity of the yellow-legged gull was
positively related to the vegetation cover. Amat et al.
(2017) [2] reported that high vegetation cover around
nests can limit heat stress by promoting lower
temperatures and by minimizing exposure to the sun
during the hotter periods. However, the nest predation
rates are slightly less than that reported for other
yellow-legged gull colonies. [46, 52, 55, 59]. Nest
predation was significantly less during the incubation
stage than in the nestling stage. Our results confirm the
predictions of parental activity hypothesis [50, 57],
which states that nests may suffer higher predation
rates during the nestling stage because of increased
parental activity that bring adults far from the nest in
search for food.

The present study shows that nest site selection and
breeding success of the Yellow-legged gulls are
influenced by vegetation height and cover. This
suggests that this species does not easily occupy any
sites and thus confirms certain selective needs. Also,
results show that vegetation height having a positive
influence on clutch size and chick productivity in the
Yellow-legged gulls. Although the small island of
Oued Charef dam, northeastern Algeria is an
important breeding area for the Yellow-legged gulls. It
is essential to sustain the suitable conditions for
maintaining and expanding the populations of the
Yellow-legged gulls in this wetland, since this species
along with other waterbirds ensures the heritage
character of the site.
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