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Counts carried out over two consecutive years (from September 2017 to August 2019) of waterbirds occupying the Lac des Oiseaux
(Ramsar site, wilaya of El-Tarf, extreme north-eastern Algeria) showed a species richness estimated at 38 waterbird species
belonging to 11 families. The Anatidae and Scolopacidae with 10 and 7 species respectively are the most families represented. The
former are mainly observed during the wintering season and the latter during the summer period. From an effective point of view,
Anatidae and Rallidae, mainly the Eurasian Coot Fulica atra are the most abundant. From a phenological point of view, eleven
species are summering, ten are resident and wintering and eight are sporadic species.
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Introduction

Algeria has many little-known wetland complexes that are real sanctuaries for fauna and flora (Houhamdi, 1998). These wetlands
are part of a vast Mediterranean eco-complex exploited by waterbird populations structured in metapopulations (Seddik et al., 2012,
Hafid et al., 2014). The Lac des Oiseaux, a Ramsar site since 1999, is located in the extreme north-east of Algeria and is a
preferential wintering and breeding ground for many waterbird species (Houhamdi, 2002).

Studies of the wintering strategy of waterbirds, their spatial and temporal patterns of occupancy and their diurnal behaviour remain
among the major concerns in determining the ecological role that a site can play. Thus counts and regular monitoring are of great
interest for understanding the structure and functioning of wetlands (Houhamdi and Samraoui, 2001, 2002, 2003, 2008). Our study
carried out over two consecutive years (September 2017 to August 2019) is based on an inventory of all waterbirds that have
frequented Lac des Oiseaux in order to determine their phenological status (wintering, sedentary, summering or sporadic species)
and to define their diurnal use of this wetland.

Site description

Lac des Oiseaux (36° 47'N 08° 7'E) has a more or less oval surface stretched to the northwest by a characteristic pond tail with
shallow, shallowly sloping shores. It is a freshwater site and covers a total area of 70 ha with a deposit of 20 cm of organic matter
(Figure 1 and Figure 2). The lake is an excellent wintering place for many birds, some of which are listed on the IUCN Red List,
mainly the White-headed Duck Oxyura leucocephala, Ferruginous Duck Aythya nyroca and Sultan's Hen Porphyrio porphyrio
(Houhamdi and Samraoui, 2002). The hydrological network of the lake is very slow. The vegetation belt is very diverse. About a
hundred species have been identified, consisting mainly of grassy lawns (Cynodan dactylon, Paspalum distichum...), Asteraceae
(Bellis anua, B. repens, Senecio vulgaris...), Juncus acutus, Asphodelus aestivus. In the wtlandr, we encounter fringes of Phragmites
australis, Scipus lacustris, S. maritimus, Potamogeton luceus, Myriophylum spicatum.

The springs that feed it, because of the relatively gentle slopes, drain the water with difficulty towards the outlet. Similarly, several
tributaries coming from the ridges of the watershed and whose flows are important in winter, drain their waters towards the basin,
thus allowing the Lac des Oiseaux to have a positive water balance. As a result, this body of water dries up only occasionally
(Houhamdi, 2002). Various pressures are exerted on the lake, threatening its ecological integrity.

Materials and Methods
The main objective of our study was to count all the waterbirds that have frequented the Lac des Oiseaux (Northeastern Algeria)
during the period spanning two consecutive years, from September 2017 to August 2019, thus determining their wintering,
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summering, or breeding status. Counts were carried out twice a month using a long ornithological view (Konus Spot 20 x 60). An
individual count was carried out when the group of birds numbered less than 200 individuals and was at a distance of less than 200
m. Otherwise, i.e., if the group consists of more than 200 birds or is at a distance of more than 200 m, we made an estimate
(Baaziz et al., 2011). To do this, we divide the visual field into several bands of birds and count the number of birds in an average
band and report as many times as there are bands. This technique has a margin of error of up to 10%. It is closely related to the
experience of the observer and the quality of the equipment used (Houhamdi and Samraoui, 2002, Amorabda et al., 2015, Merzoug
et al., 2015).
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Figure 1. Location map of Lac des Oiseaux (Houhamdi, 1998).
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Figure 2. General views of the Lac des Oiseaux, (December 2018, Houhamdi).

Results and Discussion

Thirty-eight-seven species of waterbirds belonging to eleven families were recorded during the entire study period. They exhibit
different phenological status (Figure 3). This richness is low compared to what was observed during the years 1996-2000, when
fifty-eight species belonging to seventeen families were observed (Houhamdi, 2002, Houhamdi and Samraoui, 2002). This richness
remains high compared to other Algerian wetlands (Metallaoui and Houhamdi, 2008, 2010, Seddik et a/., 2010, Hafid et al., 2014,
Bouzegag et al, 2014, Bendahmane et al., 2014, Beghdadi et al,, 2016, Tabouche et al., 2016, Elafri et al., 2016a, 2016b, 2017,
Atoussi et al., 2017).

The Podicipedidae familiy is represented by two species, the Little Grebe Tachybaptus ruficollis and the Great Crested Grebe
Podiceps cristatus, both of which are sedentary breeders. They regularly nest in the lake but in small nhumbers. Their breeding
period is from March to June. The chicks remain in the site until October.

The Phalacrocoracidae familiy is represented only by the Great Cormorant Phalacrocorax carbo, which is a seabird that regularly
frequents the lake with a low population of no more than 10 birds.

The Ardeidae familiy is represented by four species (Figure 4). The Western Cattle Egret Ardea /bis and Little Egret Egretia garzetta
which are nesting in the adjacent wetlands and regularly frequent the water body the Western Cattle Egret with 80-200 birds for
resting and the Little Egret with a maximum recorded number of 9 birds foraging. The Great Egret Egretta alba and Grey Heron
Ardea cinerea are two wintering species. They are generally observed alone in the water near the banks.

The Threskiornidae family is represented by the Eurasian Spoonbill Platalea leucorodia and the Glossy Ibis Plegadis falcinellus, are
very common in Algeria (Boudraa et al., 2014, 2015) and they are observed in small groups (5 and 8 birds) during the months of
November and December in the muddy areas of the lake looking for food.

The Ciconiidae family is represented by only one species (Figure 4), the White Stork Ciconia ciconia, which frequents the lake from
January to August with a very low number (2-4 birds).

The Anatidae family is the most represented in Algeria (Boukrouma et al., 2011, Chettibi ef al., 2014, Metallaoui et a/., 2009, 2014,
Bendahmane et al.,, 2014, Aberkane et al., 2014, Lardjane-Hamitti ef a/, 2014, 2015, Halassi et a/., 2016, Beghdadi et al., 2016,
Abdi et al,, 2016, Elafri et al,, 2016a, 2016b, 2017, Bouchaala et a/, 2017, Oudihat et al, 2017, Khemis et al., 2017a, 2017b,
Charchar et al., 2019, Bezzala et al., 2019a, 2019b) and in the lake (Figure 4). The Ferruginous Duck Aythya nyroca and the White-
headed Duck Oxyura leucocephala, Mallard Anas platyrhynchos, are regular sedentary nesting species in the Lac des Oiseaux. The
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first two are listed in the IUCN Red List and have a special protection status (Atoussi et al., 2017, Guellati et a/., 2014, Houhamdi et
al., 2008). The maximum recorded numbers for these three species are 350 birds for the Ferruginous Duck, 9 individuals for the
White-headed Duck and 108 individuals for the Mallard. The seven other species observed (Gadwall Anas strepera, Eurasian Wigeon
Anas penelope, Eurasian Teal Anas crecca crecca, Northern Pintail Anas acuta, Northern Shoveler Anas clypeata, Marbled Teal
Marmaronetta angustirostris and Common Pochard Aythya ferina) have a phenological status of wintering species. Their numbers
generally fluctuate between 350 and 600 birds.

The Rallidae family is represented by three species, the Eurasian Coot Fulica atra, the Common Moorhen Gallinula chloropus and the
Western Swamphen Porphyrio porphyrio (Figure 4). All three species are regular breeders in the Lac des Oiseaux. They nest in the
tufts of Phragmites australis, Typha angustifolia and Scirpus maritimus bordering this wetland. It should be noted that the Western
Swamphen is listed on the IUCN Red Lite and in terms of abundance, the Eurasian Coot is the most abundant waterbird in the site.
Its numbers can reach 1500 birds.

The Recurvirostridae family is also represented by two species that frequent the banks of this wetland only during the summer
period (Figure 4), the Black-winged Stilt Himantopus himantopus and the Pied Avocet Recurvirostra avosetta. They are noted on the
banks with low numbers not exceeding 20 birds.

The Charadriidae family is represented by three species, two of which are summering (Common Ringed Plover Charadrius hiaticula,
Little Ringed Plover Chub Charadrius dubius) and one wintering (Northern Lapwing Vanelluls vanellus) (Figure 4). All three species
frequent the shores and muddy areas of the lake. The Ruffed Lapwing is the most represented. Its numbers reach 120 birds.

The Scolopacidae family is represented by seven species: the Curlew Sandpiper Calidris ferruginea, Dunlin Calidris alpina, Little Stint
Calidris minuta, Black-tailed Godwit Limosa /imosa, Common Greenshank 7ringa nebularia, Spotted Redshank T7ringa erythropus,
and Common Redshank 7ringa totanus (Figure 4). The first three are habitual overwinterers in the lake. They are recorded with low
numbers of no more than 20 individuals. The Black-tailed Godwit is the only wintering species and the most abundant. It is recorded
with numbers fluctuating between 30 and 40 birds. The two Redshanks are mainly observed during their post-migration passages
(transits) with very limited numbers generally not exceeding 5 individuals. The same findings have been observed in other Algerian
wetlands (Elafri et al., 2017, Baaziz et al., 2011, Seddik et al., 2010, 2012).

The Laridae family is very poorly represented in this wlake (Figure 4). Three species are observed, the Yellow-legged Larus
cachinnans, and the Black-headed Gull Chroicocephalus ridibundus and the Whiskered Tern Childonias hybridus. These three
species have a rare species status and are only observed for a short period of time. Their numbers are very low (2 to 5 birds).

Conclusion

Our work was focused on the level of infestation within the two experimental stations where we found 5 species of Homoptera
subservient to the olive tree in the région of Blida by treating the population dynamics of the 3 main cochineals (Pollinia polliri,
Octaspidiotus nerii, Saissetia oleae), through observation of twigs and leaves.

During the study period, the influence of concomitant factors (climatic conditions, cultivation practices, phenomena related to the
biology of the pest, plot environment, etc.) on the level of infestation of coccids between two olive groves (Soumaa and
Guerrouaou). Despite the lack of data on these 3 scale insects. We can deduce that P. pollini is a heliophilic species, specific to the
olive tree and which overwinters at the young female and adult female stage. P. polfini develops in 2 annual generations: a spring
generation and a summer generation. The larval stage is the most abandoned compared to the other stage of development. The
south orientation seems to be the most popular with AP. pollini. The spring period is favored by the rise in temperature and the
vegetative awakening, the laying begins during this period. The population of Octaspidiotus nerii occurs in a single generation, and
if conditions are favorable it can develop a second generation. It appears that the study of the biology of O. nerii allowed us to
conclude that she has two generations; spring and autumn depending on climatic factors. The East and West exposure represent
the rights most sought after by this mealybug, where relative abundance has been found between larvae and adult females.
Seasonal climatic conditions and the host plant are a factor regulating the evolution of this diaspin: spring is the most favorable
season for the outbreak of O. nerii. The results mentioned allowed us to estimate that S. oleae develops only one generation per
year (autumn generation). The H cochineal has a more or less marked affinity for the east orientation for the different stages of
development, while the females are most abundant in the Soumaa station and the larvae at the Guerrouaou station. The east
orientation and the spring season are the most favorable for the development of the cochineal.
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Figure 3. Phenological status of waterbirds at Lac des Oiseaux (from 2017 to 2019).
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Figure 4. Species richness of waterbirds from different families during the study period at Lac des Oiseaux (from 2017 to 2019).

Conclusion

During our two-year study (2017-2019) we counted 38 species of waterbirds belonging to 11 families. This aquatic avifauna
distributes itself in the Lac des Oiseaux in different ways that are often erected by quietness, security and food availability. We
record 10 sedentary species, 12 wintering species, 09 summering species and 07 sporadict species that only frequent Lac des
Oiseaux during small periods (migratory transit periods). The most represented family is the Anatidae with ten species of which
three are regular breeders. It is followed by the Scolopacidae family with seven species but a rather low representativeness. They
occupy the banks of the lake and show, along with the other shorebirds (Black-winged Stilt and Pied Avocet), a very high level of
feeding activity. The Eurasian Coot (Rallidae) has the highest population in this wetland (1500 individuals). The lake's helophytes
(Typha angustifolia, Phragmites australis and Scirpus maritimus) take a essential réle in the maintenance of the nesting aquatic
avifauna. It constitutes a shelter and a nesting place.
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