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Introduction

Algeria homes a diversity of ecosystems that play an important 
role in hosting a rich and varied avifauna. In the north-east of 
the country, the wetlands of eastern Numidia occupy more or 
less vast areas. These areas are mainly composed of lakes, marsh-
es, chotts, sebkhas, and gueltas, which are globally intercon-
nected and offer excellent conditions for wintering, migration, 
and breeding of several bird species (De Belair, Bencheikh, 1987; 
Houhamdi, Samraoui, 2002; Lazli et al., 2018; Benmetir et al., 
2020; Gherib et al., 2021). Among these wetlands, those located 
in the El Kala National Park are the most famous for the diver-
sity of their species and habitats. Moreover, it is two wetlands, 
Lake Tonga and Lake Oubeira that are inscribed on Ramsar list 
in 1982 which earned the classification of this territory as a pro-
tected area in 1983.

Despite the existence of various works on Algerian aquatic 
avifauna, in particular, Anatidae, Rallidae, and Podicipedidae 
(Boumezbeur, 1993; Lazli et al., 2011a, b, 2014; Gherib, Lazli, 
2017; Menasria, Lazli, 2017; Lazli et al., 2018; Bediaf et al., 2020; 
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gull Chroicocephalus ridibundus at El Mellah lagoon (Northeastern Algeria). Ekológia (Bratislava), Vol. 42, No. 3, p. 239–247, 2023.

The population dynamics and behavior of the black-headed gull of an Algerian coastal wetland, El Mellah lagoon (Lake Mellah), were studied during 
three consecutive wintering seasons (2018–2021). Maximum numbers of the species were counted in December and January depending on the year. 
A peak of 536 individuals was recorded in the first half of December 2018, another of 538 individuals in the second half of December 2019, and a final 
peak of 636 birds in the first half of January 2021. Diurnal activity patterns showed that feeding was the primary behavior, with a mean of 24% for the 
three seasons. It was followed by sleeping (21%), swimming (19%), preening (18%), and flight (17%). Black-headed gulls appeared to be more active 
in the morning than at other times of the day. 
This study attempts to provide recent and unpublished data on the wintering and behavior of the black-headed gull, which remains poorly docu-
mented in North Africa and particularly in Algeria, and highlights the patterns of wetland use by these species, which could help to evaluate the 
importance of certain areas and develop management plans specific to coastal habitats and their avifaunal diversity. 
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Benmetir et al., 2020; Mecif et al., 2020; Ziani et al., 2020; Gherib 
et al., 2021), few studies have been devoted to seabirds, which 
have so far received very little attention from researchers. Recent 
information on this subject is limited to occasional observations 
and local or global syntheses (Jacob, Coubet, 1980; Ledant et al., 
1981; Doumandji et al., 1988; Hamza, Slimani, 1990; Thibault, 
1993; Benyacoub, Chabi, 2000; Isenmann, Moali, 2000; Bouk-
hroufa, 2001; Brahmia, 2002; Moulaï, 2006; Bougaham, Moulaï, 
2013). The result is a very imprecise knowledge. Yet seabirds, in 
general, and larids, in particular, are attracting increasing inter-
est in many countries; due to their colonial and territorial behav-
ior, aggressiveness, opportunism, and abundance, they are now 
accused of causing multiple environmental problems.

The black-headed gull Chroicocephalus ridibundus is one of 
the Laridae species observed in Algeria. It is a medium-sized 
species whose range includes Europe, Asia, and Mongolia. This 
species is sedentary in Britain and in Mediterranean countries 
and migratory elsewhere. In winter, it is found from the Baltic 
Sea to the Mediterranean Sea, including the North African coast. 
In Algeria, the species winters abundantly on the coasts and in-
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land wetlands between September/October and March/April. It 
has also been recorded in the oasis wetlands (Touggourt, Ouar-
gla, El Goléa, etc.) (Isenmann, Moali, 2000). Wintering birds 
originate from a wide area from Britain and France in the west to 
the Baltic and Hungary in the east (Glutz von Blotzheim, Bauer, 
1982; Isenmann, Moali, 2000). 

Although the black-headed gull has been studied and its 
numbers monitored in Europe, especially in France (Isenmann, 
1976; Lebreton, Isenmann, 1976; Lebreton, 1987; Isenmann et 
al., 1991; Prévot-Julliard et al., 1998), Sweden (Andersson et 
al., 1981), Poland (Bukacińska, Bukaciński, 1993; Skórka et al., 
2012), and Greece (Liordos, 2012), it remains little studied in 
North Africa and particularly in Algeria. Hence, this study is im-
portant as it aims to monitor the dynamics of the species during 
three consecutive wintering seasons and characterize its diurnal 
activity rhythm in a wetland, Lake Mellah (the only lagoon in 
Algeria), where a large part of the investigations have mainly fo-
cused on water quality, ichthyofauna, and malacofauna (Guelor-
get et al., 1989; Djebar et al., 2003; Chaoui et al., 2006; Benmarce, 
2012; Draredja et al., 2012; Kherifi, Kherici-Bousnoubra, 2012; 
Melouah, 2014; Melouah et al., 2014). In addition, to our knowl-
edge, the study of the time-budget of the species remains an un-
documented aspect of its life traits in Algeria and elsewhere in 
North Africa.

In view of the few studies that have been carried out in the El 
Mellah lagoon on the wintering of waterbirds, particularly sea-
birds, including the black-headed gull, this study also attempts to 
verify, on the one hand, the current trends of the species studied 
in relation to the impact of human activities on the site and, on 
the other hand, the constancy or otherwise of its wintering chro-
nology in comparison with the existing data in the country and 
elsewhere.

Material and methods

Study area

The study was conducted at El Mellah Lagoon (also named Lake 
Mellah), a Ramsar site and an integral zone of the El Kala National 
Park, located in the extreme north-east of Algeria (Figs 1, 2). This 
lagoon covers an area of 865 ha with a maximum depth of 6 m. 
Its connection with the sea is ensured by a long (almost 900 m) 
and narrow channel (10–20 m) (Draredja et al., 2012; Melouah 
et al., 2014). It is an ancient river valley invaded by the sea and 
which transformed into a lagoon. It is fed essentially in the south 
by Ouadi El-Aroug and Ouadi Mellah. In the north, Ouadi Regui-
bet and Ouadi Boumalek contribute in a relatively weak way to the 
feeding of this wetland. El Mellah lagoon is considered as the only 
lagoon in the Mediterranean region and is ranked fifth among the 
14 North African lagoons (Baba Ahmed, 2008). It is an important 
site for waterfowl in winter and is considered as a foraging and 
staging site for several bird species (Benmetir et al., 2020). It pro-
vides habitat for many animal and plant species, including some 
endemic or rare species.  

It has always been used by local residents for not only its fish 
resources and for swimming, but also for its water and plant re-
sources. For several years, it has been the focus of development 
projects for fishing, tourism, and leisure activities. This wetland is 
renowned for its rich fishery, which is made up of about 15 species, 
including eels (Anguilla anguilla), sole (Solea vulgaris), wolffish 
(Dicentrachus labrax), and mullet species (Mugil cephalus, M. sali-
ens, Liza aurata, etc.), which are extensively exploited. The lagoon 
also homes a rich population of benthic invertebrates consisting of 
annelids and bivalve molluscs (Boumezbeur, 2005). Two hundred 
phytoplankton species (Retima, 1999) and 47 zooplankton species 

Fig. 1. Location of the study site, El Mellah Lagoon, in Northeastern Algeria.
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(Haridi, 1999) have been identified. El Mellah lagoon hosts a very 
diverse avifauna composed of Anatidae, Laridae, Sternidae, and 
Phalacrocoracidae (Brahmia, 2002; Telailia et al., 2017).

Black-headed gull counts

Counts were conducted twice a month, from October to March, 
during three wintering seasons (2018–2019, 2019–2020, and 
2020–2021) at El Mellah lagoon. Thirty-six surveys were carried 
out from 08:00 hours. Observations were made using a KONOS-
POT telescope (20 × 60) and a pair of binoculars (8 × 30). Over-
all, we carried out an individual count when the groups of birds 
were at a distance of less than 200 m and a quantitative estimate 
when the groups of birds were greater than 200 or at a longer 
distance, this method being the most common in winter counts 
because of the often large number of individuals and the viewing 
distances (Lamotte, Bourlière, 1969; Blondel, 1975; Tamisier, De-
horter, 1999). All counts were performed from clear and domi-
nant observation points, so as to cover the entire perimeter of the 
site and to avoid repeated counting of the individuals surveyed.

Monitoring of rhythm of the daily activities

Black-headed gull diurnal behavior was studied in the three winter-
ing seasons under consideration. During this campaign, regular sur-
veys of the diurnal activity rhythms were carried out. We chose an 
open area with a clear view, away from any disturbance for the birds 
and the observer. We used the “instantaneous scan sampling” or the 
“SCAN” method (Altman, 1974; Baldassare et al., 1988; Losito et al., 
1989; Tamisier, Dehorter, 1999; Houhamdi, 2002; Bouali et al., 2021) 
fortnightly, with one scan every hour, that is, from 08:00 to 16:00 
hours, thus making a total of 96 h of surveillance per wintering sea-

son. This method is based on the observation of a group of birds, al-
lowing the instantaneous activities of each individual to be recorded 
and then, using mathematical transformations, brings out the tem-
poral percentage of each of them (Altman, 1974). However, it is sub-
jected to conspicuousness bias, since the most active individuals are 
more likely to be discovered (Holmes, Robinson, 1988; Morse, 1990; 
Liordos, 2012). Nevertheless, in the absence of obstacles that could 
have hindered the observations, the birds of El Mellah lagoon were 
all easy to detect and close to the observer. The monitored activities 
were feeding, sleeping, swimming, preening, and flying (comfort ac-
tivities), as well as courtship. 

Statistical analysis

Statistical analyses were carried out using Minitab 17 Inc.. To 
compare between seabird numbers, the data were analyzed with 
a parametric test (analysis of variance [ANOVA]) because they 
followed a normal distribution. P < 0.05 was used as the signifi-
cance level.

Results

Evolution of population

Monitoring of black-headed gulls during the study period showed 
fluctuations in numbers. The highest numbers were counted in 
December or January depending on the wintering season con-
sidered: 536 individuals in the first half of December 2018, 538 
individuals in the second half of December 2019, and 636 birds 
in the first half of January 2021 (Fig. 3). From this date, a gradual 
decrease in the number was observed. The lowest abundance was 

Fig. 2. View of El Mellah lagoon and its fishing concession (Nebbache, 2021).
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observed in the first half of October and second half of March 
(Fig. 3). No significant difference in abundance was recorded 
among the three years (ANOVA test, F = 0.05, P = 0.950) (Fig. 4).

Study of diurnal behaviors

Monitoring of diurnal behaviors showed different activities 
of black-headed gull, which was dominated globally by feeding, 
with a mean value of 24% for the three wintering seasons consid-
ered. It was followed by preening, swimming, and then sleeping 
(21.7, 18.7, and 17%, respectively). Flight was the penultimate 
activity and courtship holds a very small rate, close to 1% in this 
diurnal time-budget (Fig. 5).

Monthly variation in the diurnal activity patterns 

Diurnal time-budget survey showed generally similar scheme 
across the three wintering seasons considered. Black-headed 
gulls were found to devote the majority of their time-budget to 
sleeping. This activity peaked in October or November accord-
ing to years (Fig. 6a–c). It was followed by feeding, swimming, 
and flying between December and February. Preening also stood 
out during this period. Flight was noted from the first observa-
tions at the study site. This activity progressed gradually to reach 
maximum values during March (Fig. 6a–c). Courtship was ob-
served with very low rates during the two last wintering seasons, 
but not in the first one.

Fig. 3. Variation in the abundance of black-headed gull in El Mellah lagoon during the study period.

Fig. 4. Boxplot of 2018/2019, 2019/2020, and 2020/2021. 
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Temporal evolution of the black-headed gull diurnal 
activity rhythm 

Throughout the day, the diurnal activities showed quite large 
fluctuations during the study period. Preening activity was ob-
served throughout the day with a dominance in the morning and 
late afternoon (Fig. 7a–c). Swimming exhibited fairly high values 
in the morning, with a peak around 11:00 hours. Feeding was 
the activity for which the gulls spent the most time between late 
morning and late afternoon, between 11:30 and 15:00 hours, with 
a peak around 13:00 hours (Fig. 7a–c). 

Flying and sleeping showed more or less similar percentages 
among the three seasons studied, with lower percentages at the 
beginning and end of the day. However, flight was most notice-
able in the mid-morning and mid-afternoon (Fig. 7a–c).

Courtship was recorded at the end of the day during the two 
latest study seasons (2019–2020 and 2020–2021), with a very 
low percentage varying between 1% and 2% of the species’ time 
budget (Figs 5–7).

Discussion

El Mellah lagoon is an important wintering and feeding site for 
waterfowl. Since the enlargement of the channel linking it to the 
sea and the massive intrusion of seawater, the lagoon has become 
more marine due to the increase in water salinity, which has natu-
rally been accompanied by a marinisation of trophic resources and 
avifauna, where piscivorous species (marine birds and waders) are 
now particularly dominant. Currently, the site hosts 30 wintering 
species, divided into nine families (Table 1). The wintering avifau-
na is dominated by the black-headed gull and the great cormorant 
Phalacrocorax carbo, which represents more than 80% of the abun-
dance recorded (Brahmia, 2002; Benyacoub et al., 2011). Accord-
ing to Heim De Balsac, Mayaud (1962) and Ledant et al. (1981), 
the black-headed gull is a migratory and wintering bird. 

Its wintering period is from October to April. Isenmann 
and Moali (2000) indicate that the species winters abundantly 
on the coasts and inland wetlands between September/October 
and March/April. The study conducted by Brahmia (2002) on the 
functional role of the lagoon for seabirds reports observations of 
the species between September and August, indicating its status 
as a winterer and resident. In this wetland, Amoura (2014) also 
found that black-headed gull wintering starts from September. 
In our study, this species was observed from October to March, 
which supports the data reported by previous work on the win-
tering of the species in the study site. 

The present study showed abundance variation of the species 
from the beginning to the end of the three wintering seasons. 
The highest numbers were counted between mid-November and 
January, with maximum values obtained in December for the 
first two seasons and in January for the third one. The peaks in 
abundance during these months could be attributed to the arrival 
of contingents from the wintering population, in addition to resi-
dent individuals. The abundance of this species during the win-
tering season in El Mellah lagoon has been mentioned in several 
reports and research works like those of Brahmia (2002), Ben-
yacoub et al. (2011), Amoura (2014), and Telailia et al. (2017). 
Not far away, in Sidi Salem (about 30 km as the crow flies from 
the study site), Amoura (2014) found that the highest numbers 

Fig. 5. Diurnal activities of the black-headed gull in El Mellah la-
goon during the three wintering seasons studied (A: 2018–2019; B: 
2019–2020; C: 2020–2021).

of black-headed gulls reached 1408 individuals during the au-
tumn period, that is, in October, and 450 individuals in January 
at the study site. Other authors report the rarity of this Laridae 
in Sebkhet Djendli (Batna, East Algeria) and in several wetlands 
of the Hauts plateaux of East Algeria, but it remains a regular 
wintering bird in the wetlands of Numidia (Houhamdi, 2002; 
Houhamdi, Samraoui, 2008). The species was also observed in 

A

B

C
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Fig. 6. Monthly evolution of diurnal activity patterns of black-head-
ed gull at El Mellah lagoon (a: 2018–2019; b: 2019–2020; c: 2020–
2021) (Oct = October; Nov = November; Dec = December; Jan = 
January; Feb = February; Mar = March; 1 = first half of the month; 2 
= second half of the month)

Fig. 7. Temporal evolution of diurnal activity rhythm of black-
headed gull during the study period (a: 2018–2019; b: 2019–2020; 
c: 2020–2021). 

December 1977 and January 1978 in the coastal regions, with 
particular concentrations in Oran (west of the country) and Al-
giers (center of Algeria) regions. Some individuals summer there 
between May and August (Michelot, Laurent, 1993). 

Brahmia (2002) and Amoura (2014) report the constancy 
of this gull throughout the annual cycle and its abundance, par-
ticularly in the wintering period. However, its numbers gradu-
ally decline after that to reach their lowest level in summer. This 

confirms our results and other observations on the west coast of 
Bejaia (Moulaï, 2006) and on the coast west of Jijel (Bougahan, 
Moulaï, 2013), where an increase in number of black-headed 
gulls has been noted in the rainy season.

Monitoring of black-headed gull diurnal behavior showed 
that feeding was the dominant activity covering 24% of the ob-
servation time (average value of the three seasons studied). The 
next major activities to which the species allocated its time were 
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preening, swimming, and sleeping (Fig. 8). In his study on the 
contrasting patterns of wetland use by sympatric larids in winter, 
Liordos (2012) noted that black-headed gulls were more often 
engaged in comfort activities as well as locomotion and resting.

Monitoring of the temporal evolution of diurnal activities 
showed that the species fed mainly at noon (between 12:00 and 
15:00 hours) and less at the beginning and end of the day (Fig. 
9). The study carried out by Liordos (2012) on yellow-legged gull 
(Larus michahellis), black-headed gull (L. melanocephalus), and 
black-headed gull at the Vourkari inlet (Saronic Gulf, western 
Attiki, Greece) showed that these three species were mainly feed-
ing in the late morning (from 9:00 to 12:00 hours; daytime period 
fixed in his study) and feeding least at noon (from 12:00 to 15:00 
hours; daytime period fixed in his study). All this feeding time 
has been reported in some seabird research. Indeed, Goudie and 
Piatt (1991) noted that smaller birds spend more time feeding 
than larger ones due to constraint of their higher metabolic re-
quirements. Based on the work of Pearson (1968), Liordos (2012) 
affirmed that body size explained 81% of the variation between 
species in seabird winter feeding activity.  

Our study showed that black-headed gulls appeared to be 
more active in the morning than at other times of the day. This 
could be due to their movements between the sea and the lagoon, 
as well their movement across and all around the site, which may 
be or may not be associated with feeding or disturbance, as the 
El Mellah lagoon has been ceded as a concession for fishing and 
boats navigate practically all day.

According to Lack (1968), birds can increase their foraging 
time in winter, when environmental conditions make it more 
difficult to acquire food. Therefore, the pattern of movements 
observed in the present study should be further monitored and 
researched to answer these hypotheses and such behaviors.

Courtship was observed at the end of the wintering season 
and usually took place at the end of the day. In his study, Liordos 
(2012) claimed that yellow-legged gulls were involved in social 
interactions as the season progressed. This would mean that 
these birds might need to devote more time to activities such as 
pre-breeding courtship later in winter. This was effectively con-
firmed in our research for the studied biological model.

Conclusion 

Our study showed that the black-headed gull is a wintering bird 
in El Mellah lagoon, where it settles from October and remains 
until the end of the season (end of March), with numbers that 
varied to reach the maximum in December and January depend-
ing on the year.

Diurnal activity patterns revealed the dominance of feeding 
activity followed by sleeping. This result suggests that the winter-
ing period is not only a period of resting after a hard breeding 
period, but also rather a period of recovery of the energy needed 
to restart the annual cycle of all birds.

We would say that the data collected, while providing inter-
esting results on a species that remains little or not documented, 
must necessarily be complemented by other diversified and in-
depth work on migration corridors, habitat diversity, and modi-
fication by aquaculture impacts, as well as diet and food availabil-
ity at the study site. These complementary studies will improve 
our knowledge of the species and also of the role of El Mellah 
lagoon in hosting remarkable avifauna. 

Table 1. Checklist of wintering waterbirds recorded in El Mellah la-
goon.

N° Families Species
01

Scolopacidae

Actitis hypoleucos   
Arenaria interpres    
Calidris alpina  
Calidris ferruginea  
Calidris minuta  
Limosa lapponica   
Tringa erythropus   
Tringa nebularia  
Tringa ochropus  
Tringa totanus  

02 Ardeidae Ardea alba   
Ardea cinerea    

03

Charadriidae 

Charadrius alexandrinus    
Charadrius dubius   
Charadrius hiaticula   
Pluvialis apricaria   

04

Laridae 

Chroicocephalus genei             
Chroicocephalus ridibundus     
Gelochelidon nilotica   
Ichthyaetus audouinii 
Larus fuscus           
Thalasseus sandvicensis    

05
Anatidae 

Aythya ferina
Aythya fuligula
Marmaronetta angustirostris    

06 Phalacrocoracidae Phalacrocorax carbo 
07 Podicipedidae Podiceps nigricollis    
08 Glareolidae Glareola pratincola    
09 Haematopodidae Haematopus ostralegus   

Fig. 8. Diurnal activities of the Black-headed Gull in El Mellah la-
goon during the study period (2018-2020). 
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The results obtained in the present study will serve as a data-
base not only for future research, but also for the establishment 
of an adequate management plan for the safeguard and preserva-
tion of biodiversity and habitats of this Ramsar site.
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