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The count of adults of the Eurasian coot carried out over two consecutive winter seasons (between October and March 2017/2018
and 2018/2019) occupying Lake Oubeira (Ramsar site, wilaya of El-Tarf, extreme northeastern Algeria) has shown that the number
of individuals fluctuates over time between 520 and 8,600 individuals. The results showed that the Eurasian coot exhibited almost
the same diurnal behavior during the two study seasons and was dominated by feeding and resting, which represented more than
half of the total time, or (69%). In addition, it should be noted that the diurnal behavior of the Eurasian coot Fulica atra showed
that the Lake of Oubeira was used as the resting site for this species.
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Introduction

The wetlands of north-eastern Algeria are characterized by great biodiversity of fauna and flora (Samraoui and De Belair, 1998;
SamraouiandSamraoui, 2008; Bouali et al., 2021). The ecology of waterbirds including their migration, wintering, and their activity
rhythms has been extensively studied in several wintering quarters on the northern shores (Goss-Custard, et al., 1977; Pirot, et al.,
1984; Allouche et al., 1989; Almara and Amat, 2004). In the South of the Mediterranean, studies are starting to take shape (JACOB
and Courbet, 1980; Green and El Hamzaoui, 2000; Houhamdi and Samraoui, 2001, 2002, 2003, 2008; Houhamedi et al., 2008,
2009; Qninba et al. ., 2007; Mayache et al., 2008) and they are focusing more on the reproduction until now(Si Bachir et al., 2000;
Radi et al., 2004; Saheb et al., 2006, Samraoui and Samraoui, 2007; Samraoui et al., 2007) in addition to the diet of birds (Si Bachir
et al., 2001; 2009; Boukhmza et al., 2004; Houhamdi et al., 2009). Studying the daytime balance of waterbird activities is essential
for understanding their ecological needs. These diurnal activities, which vary by species, help us to understand these species'
ecological adaptations so as to improve management and conservation planning (Rizi et al., 1999; Bouali et al., 2021). The Rallidae
and Anatidae constitute the most important elements both by their specific richness and by their very high numbers (Halassi et al.,
2016). These families of waterbirds have been the subject of humerous studies carried out in most of the country's wetlands, such
as the work of Boulkhsaiem et al., 2006, Maazi, 2009 and Metallaoui, 2010. The choice of our study fell on this family of water birds
and precisely on the Eurasian coot given their characteristics of bioindicators, its conservation status, and its wide distribution in the
Algerian wetlands. (Rizi et al., 1999; Samraoui and Samraoui, 2007).

The Eurasian coot Fulica atra is part of the Rallidae family bird, abundant and widespread throughout the wetlands of the high
plains (Isenmann and Moali 2000; Houhamdi and Samraoui, 2002; Saheb, 2003; Saheb et al., 2009; Seddik Comm. 2005; Houhamdi
et al. 2008), sexually monomorphic, gregarious in winter and territorial during the breeding season (Cramp and Simmons, 1980). In
Algeria, this species’ nesting and sedentary status are very common and widely distributed (Rizi et al., 1999), and it is classified by
the IUCN as a near-in danger species (Birdlife International, 2004; IUCN, 2006). It is an excellent biological model that can prove to
be a very good biological marker of the structure and functioning of hydro systems (Rizi et al., 1999; Haouam, 2003; Abdi et al.,
2016). The present investigation aims to deepen the eco-ethological knowledge of the two wintering seasons of the Eurasian coot
(Fulica atra) in the most important natural wetland of the eco-complex of the wilaya of El Taref through the phenology, the diurnal
rhythm, and the structure of the numbers of this species in order to determine its wintering strategy in the Lake of Oubeira (north-
eastern Algeria).

Materials and Methods

Study area

The Lake of Oubeira is a Ramsar site of international importance within El Kala National Park. It is a freshwater lake with an area of
2200 ha, its depth does not exceed 2 m. (Fig. 1). It has been classified as a Ramsar site since 1982. The character of freshwater
and the diversity of ancillary environments is at the origin of the presence of abundant and specific resources; it is covered by
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emergent vegetation such as 7ypha /atifolia, and Scirpus lacustris and includes a rare species Trapa satans of the unique the Lake
of Oubeira in North Africa. This site is important for breeding and wintering waterbirds, especially for the Anatidae and Rallidae
families. During the winter, this wet site hosts nearly 50,000 birds of various species. As such, it constitutes a privileged area for the
migration of avifauna to the region. (Brahmia, 2002).
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Fig. 1. Study area.

Sampling

Our study was carried out on wintering over two successive years 2017/2018 and 2018/2019 at Lake Oubeira. The population count
of the Eurasian coot was carried out by the estimation method.

During our counts, we proceeded to an individual count when the band of Fulicaatra is close to our point of observation and of size
less than 200 individuals, otherwise we proceeded as follows: we count the most exactly possible at one end of the band of birds a
batch according to the size of the group (10, 50, 100) then we transfer as many times as necessary on the rest of the band the area
represented by our reference group. (Blondel, 1969 in Shrike, 1985). The margin of error for this method is in the order of 5-10%
(Lamotte and Bourliere, 1969).

Concerning the diurnal activity rhythm of the species, we chose the SCAN method carried out every hour, from 9 am to 4 pm
(Boulekhssaim et al., 2006; Tamisier and Dehorter, 1999). The activities tracked are eating, resting, swimming, grooming, flying,
and parrying. (Metallaoui et al., 2009; Bouali et al., 2021). Observations were made remotely using a telescope (KOWA 20 x 60)
and a pair of Kite Pallas binoculars (10 x 42), from points on the shores of Lake Oubeira.

Results

Wintering phenology

Fulica atra occupies the Lake of Oubeira during both wintering seasons with numbers varying from month to month and also during
breeding. During our study period, monitoring the count of adult of Eurasian coots in the Lake of Oubeira showed us that coots
occupy this site from the end of September to early October. The population fluctuated between 700 to 820 individuals in the first
year of study and from 520 to 600 in the second year (Fig. 2). The number of Eurasian coot gradually increased until January when
the species peaked at 7,900 and 8,600 individuals for the two seasons (2017/2018), and (2018/2019) respectively.
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Fig. 2. The seasonal evolution of Eurasian coot numbers at Lake Oubeira during the study period.

Subsequently, a sharp drop in numbers towards the end of March (1500 and 1400 individuals) was recorded, which is consistent
with the start of the breeding season of Fulica atra. This confirms the movement of species to other humid sites following the
sudden drop in water level and with their fall migration to effective wintering grounds.
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Study of the rhythm of daytime activities

Daytime budget activities recorded by Eurasian Coot in the Lake of Oubeira and throughout the study period indicate that both
activities predominate (both wintering seasons) "2017/2018; 2018/2019 "is feeding (36%; 33%) and resting (34%, 35%)
respectively. These activities followed grooming (16%) and swimming (8%), and finally a small proportion of the activity of flying.
During the wintering period, it is much more observed on foot in the mud flats and on the banks, on the other hand during the
reproduction period, it is noted in the water where the bird prefers to feed by seeking its food by immersion of its beak or head

(Fig. 3).
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Fig. 3. Proportions of the diurnal activities of Eurasian coot at Lake Oubeira during the study period.

The study of the balance sheet of the daily rhythm of activities of the Eurasian coot also shows that food and rest are the activities
that dominate throughout the day, the peak of which is recorded in March with an average of 5 hours and 6 hours for the two
activities and for the two seasons (2017/2018, 2018/2019) respectively, this result corresponds to the start of the nesting period of
the species, while the other activities not reaching one hour of average time (Fig. 4).
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Fig. 4. Monthly variation of the Eurasian coot's daily activities in absolute time (hours) during the study period.

The study of the monthly balance sheet of the rhythm of daytime activities shows that the Eurasian coot spends more than 70% of
its time feeding and resting during the two study seasons, the peak of which was recorded in December with (74.13%) for the
(2017/2018) season and (76.46%) for the (2018/2019) season. The curve of this activity shows that the Eurasian coot spent its

time in nutrition during most of the wintering period (Fig. 5).

Grooming comes third in the daytime activity rate of Eurasian coot, Other activities occupy only a small proportion of the Eurasian

coot's daytime budget <10%.
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Fig. 5. Temporal variation in the diurnal activities of Eurasian coot during the study period.

Discussion

The Eurasian coot Fulica atra is a very common sedentary nesting species (Rizi et al., 1999). Frequent all types of wetlands and
especially the wetlands of the high plains of eastern Algeria throughout the annual cycle with numbers varying from month to
month and also during wintering or reproduction (Samraoui and Samraoui, 2007; (Baaziz and Samraoui, 2008).

The study of the seasonal evolution of the Eurasian coot population showed that the maximum wintering population of Eurasian
coot was estimated at 7,900 and 8,600 individuals in January for the two seasons (2017/2018; 2018/2019) respectively. These
peaks in number are explained by the massive arrival of migratory birds. In addition, the number of Eurasian Coot appears to differ
from site to site and from year to year. One of the possible reasons for these differences in number is the terrain (climatic
conditions, adequate water depth, and quality (Salathé and Boy, 1987). Good knowledge of the terrain is certainly essential to
obtaining reliable results.

Analysis of monthly variations in abundance shows that the highest values were recorded during the winter period, following the
arrivals of wintering populations. (Baaziz, 2008, 2011; Benradia et al., 2018).

The decrease in the workforce at the end of the study can be explained in a non-exclusive way by the unfavorable climatic
conditions, characterized by the drying out of sites. This confirms the work of Samraoui and Samraoui (2007).

The seasonal evolution of the Eurasian coot's daytime activities also shows that diet and rest dominate throughout the study period
followed by Grooming while other activities occupy a small percentage.

These results confirm those previously recorded by Allouche (1988) in France and that of Tamisier and Déhorter (1999) in the
Camargue and it partially resembles that found by Baaziz (2008) at garaet Timerganine, on the contrary, our results are higher
compared to that noted by (Rizil, et al., 1999), we notice that the flight and the display occupy a minimal part in the diurnal rhythm
verifying that with the least threats, this Rallidae prefers to swim than to fly (Allouche, 1990).

Conclusion

This study carried out over two successive years 2017/2018 and 2018/2019 at the Lake of Oubeira, (north-eastern Algeria) helped
us to study the structure, phenology, and diurnal behavior of the Eurasian coot Fulica atra.

The presence throughout the study period of the Eurasian coot gives it the phenological status of a sedentary species. The study of
the rhythms of diurnal activities has shown that the total balances in all the sites are dominated by food and rest. Therefore, the
lake of Oubeira constitutes an ideal refuge for the reception of this species and plays an important role in the diurnal delivery of the
totality of Algerian wetlands (Houhamdi and Samraoui 2001, 2003, 2008; Rizi et al., 1999; Bouali et al., 2021).

The study of the diurnal activity rhythm of this species deserves to be supplemented by the nocturnal behavior which could make it
possible to better understand the variation of its activity rhythms and also to know its ecological requirements and its wintering
strategy.

To this end, it is essential to establish an action plan for the management of this ecosystem which will be based on a protection
strategy for this species in order to ensure the maximum sustainability of plant and animal biodiversity and to raise awareness
among the community and to the requirements of preserving this animal wealth and their natural habitats.
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