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ABSTRACT

In this current study, we examine the abundances and breeding phenology of three 
sympatric grebes (little, great crested and black-necked grebes) in Dayet El Ferd. 
These grebes were observed during all the period (2011-2018) in this wetland, except 
in September when the great crested grebe leaves the region. The abundances of these 
three grebes show a significant difference. In 2017, the total number of 71 nests was 
measured. The mean clutch size was 5.23 ± 1.49 eggs per nest. The highest number 
of eggs per nest was ten eggs, and most nests contained three eggs (N=18).
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RESUMEN

En el presente estudio, examinamos las abundancias y la fenología reproductiva de 
tres macaes simpátricos (zampullines chico, de cresta grande y de cuello negro) en 
Dayet El Ferd. Estos macaes se observaron durante todo el período (2011-2018) en 
este humedal, excepto en septiembre, cuando el macá crestado deja la región. Las 
abundancias de estos tres macaes muestran una diferencia significativa. En 2017, 
se midió el número total de 71 nidos. El tamaño medio de la nidada fue de 5.23 ± 
1.49 huevos por nido, ell mayor número de huevos por nido fue de 10 huevos y la 
mayoría de los nidos contenía 3 huevos (N = 18).

Palabras clave — Macaes, Dayet El Ferd, cría, fenología, tamaño de la nidada.

INTRODUCTION

The conservation and management plans rest on the knowledge of wetlands and 
their selection by waterbirds (Summers, Mavor, Hogg, Harriman, 2011). However, to 
understand requirements of some species we need heterogenic approaches. Gilchrist, 
Mallory, Merkel (2015) said that management of birds requires extensive informa-
tion on their natural history and demography. For example, podicipedidae family 
has a particular breeding biology, they can building a floating nests to avoid solid 
ground (Fjeldså, 2004). In Algeria, The information about this family breeding and 
life history is poorly documented, and the main data reported was on abundance, 
phenology and behavior of this group (Rouibi, Zitouni, Tahar, Houhamdi, 2013; 
Senoussi, Nouidjem, Boulekhssaim, 2014; Abdellioui, Bensouilah, Houhamdi, 2015; 
Athamnia et al., 2015). 

The phonological status of the little grebe Tachybaptus ruficollis and the great 
crested grebe Podiceps cristatus are sedentary-breeding birds in the main Algerian 
wetlands (Abdellioui, Bensouilah, Houhamdi, 2015). But, the black-necked grebe 
Podiceps nigricollis is rare in Eastern and Central wetlands of Algeria, but most com-
mon in the western region (Bendahmane, Mostefai, Moulai-Melliani, Houhamdi, 
2014). This ascertainment is probably due to the neighbouring Moroccan wetlands 
from Dayet El Ferd (Moroccan population) (Cherkaoui, Bouajaja, Elbanak, Lah-
rouz, Hanane, 2013). The little grebe occupies a wide spectrum of habitats across its 
range (Athamnia et al., 2015). The great crested grebe has a widespread distribution 
occupying most of Europe, Central and South Asia, and North Africa (Abdellioui, 
Bensouilah, Houhamdi, 2015). The black-necked grebe has a broad distribution 
from Western Palearctic to North America (Cherkaoui, Bouajaja, Elbanak, Lahrouz, 
Hanane, 2013). 

In this current study, we propose the survey of three sympatric grebes in Dayet 
El Ferd. First, assessing the abundance of these grebes, second, evaluating regular 
variation of species number and third, studying their breeding phenology and char-
acteristics.
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MATERIAL AND METHODS

Study area

The Dayet El Ferd (Sebdou District, south of Tlemcen, northwest of Algeria) is a 
continental natural wetland in an endorheic depression. This Dayet (34°28’ N and 
01°15’W, Figure 1) is an internationally important wetland classified as a Ramsar site 
since 2004, which extends over 1275 ha and is flooded by brackish water (formed 
by MgCl2) (Bendahmane, 2015). The flora is adapted to this saline substrate. We 
noted mainly the Crucifers (Diplotaxis erucoides, Moricandia arvensis, Matthiola sp.) 
and the Chenopodiaceae (Atriplex halimus, Salsola fruticosa, Salicornia fruticosa). The 
Dayet is surrounded by Tamarix gallica. The climate is semi-arid characterized by 
two seasons: a short cold winter and a long hot and dry summer. The annual rainfall 
varies between 300 and 400 mm, and annual temperatures range between 6 °C and 
32 °C (Benabadji and Bouazza, 2000).

Figure 1. Geographical situation of the study area (Dayet El Ferd, Tlemcen).

Figura 1. Ubicación geográfica del área de estudio (Dayed El Ferd, Tlemcen).
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Sampling method

The monthly number of individuals (little, great crested and black-necked grebe) in 
this Dayet was recorded during all years 2011-2018 using a telescope (Kowa 20x60). 
We applied a PIA method (punctual index abundance) in a fixed observation point 
situated at the border of the Dayet (Blondel, 1975). Counts were done during the 
twilight period and took around 10 minutes (Lumpkin and Pearson, 2013). We have 
also noted the species number of grebes per months from 2011 to 2018.

The breeding study was carried out in 2017. A weekly monitoring of nesting 
populations of grebes was done between March and August of each year. One visit 
per week from mid-March until the laying of the 1st egg, then the surveys were 
conducted 2-3 times per week. The location of the nests was previously detected 
using a telescope (Kowa 20x60). Biometric parameters of breeding were collected: 
clutch size, the external and internal diameter of nests, water depth (Bara, Khelifa, 
Merzoug, Bouslama, Houhamdi, 2014).

Statistical analysis

Kruskal-Wallis test was applied to compare variation in grebe abundances and spe-
cies number. Levene’s test (Mean) was applied to compare the biometric character-
istics of nests. Normality of data distribution was calculated. Breeding parameters 
of the three species were reported as mean ± SD. Significant level of all test was á 
= 5%. We performed analysis using XLSTAT 2014.

RESULTS

Abundances of grebes in Dayet El Ferd

Figure 2 shows the abundance variation of the three grebes in Dayet El Ferd (from 
2011 to 218). This figure displayed that in September the great crested grebe leaves 
the wetland. Also, there was a significant difference between the number of these 
three grebes (2011-2018) in Dayet El Ferd (K= 12.11, p-value= 0.002). We noted 
that this number of individuals of black-necked grebe was highly significant than 
both little grebe (p-value= 0.038) and great crested grebe (p-value= 0.005). However, 
the number of these three podicipedidae did not change between years (2011-2018) 
(K= 3.71, p-value= 0.812).

Variation of species number 

The number of Podicipididea species in Dayet El Ferd fluctuated between one to 
three species. We can observed three species of Podicipididea: the little, great crested 
and black-necked grebes. We noted that there was a significant differences between 
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annual variation in number of species in this wetland (K= 33.7, p-valueÂ 0.0001). 
The low number of grebe species in the Dayet was noted in 2018 (Figure 3) with 
a significant differences between 2018 and 2011 (p-value= 0.005), 2018 and 2013 
(p-value= 0.004), 2018 and 2016 (p-value= 0.01).

Figure 2. Monthly abundance of the grebes in Dayet El Ferd, a: little grebe, b: great crested grebe, 
c: black-necked grebe.

Figura 2. Abundancia mensual de los macaes en Dayet El Ferd, a: zampullín grande, b: zampullín 
de cresta grande, c: zampullín de cuello negro.
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Grebes breeding phenology and characteristics

A total of 75 nests were surveyed in Dayet El Ferd in 2017 (41 nests of black-necked 
grebe, 12 nests of great crested grebe, and 22 nests of little grebe). The breeding 
phenology of the three species of grebes started in mid-march. The biometric char-
acteristics of nests were summarized in table 1. There were significant differences 
between the internal diameter of the three grebes nests (F= 13.95, p-value < 0.0001), 
their external diameter (F= 3.82, p-value= 0.027), and their water depth (F= 76.59, 
p-value < 0.0001).

Figure 3. Annual variation of the grebes’ species number in Dayet El Ferd (2011-2018). 

Figura 3. Variación anual del número de especies de macaes en Dayet El Ferd (2011-2018).

Table 1. Nest biometric characteristics of the three grebes in Dayet El Ferd.

Tabla 1. Características biométricas del nido de los tres macaes en Dayet El Ferd.
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In Dayet El Ferd, the little grebe lays between 4 and 10 eggs per nest. The great 
crested grebe lays between 3 and 5 eggs, while, the black-necked grebe lays between 
2 and 8 eggs (Figure 4). The mean clutch size of the three grebes in Dayet El Ferd 
was 7.63 ± 1.87 for the little grebe, 4.16 ± 0.68 for the great crested grebe and 3.9 
± 1.94 for the black-necked grebe.

DISCUSSION

This current study reported the abundance, distribution and breeding phenology 
of three sympatric Podicipedidae (the little, the great crested and the black-necked 
grebe) in Dayet El Ferd (Tlemcen, northwest Algeria). Our results were summarized 
in three main points: i) this wetland is annually frequented by these three grebes, 
with a significant difference in the number of individuals, ii) the breeding season of 
the three species of grebes started in mid-march in this Dayet, iii) the main nests of 
these grebes contained four or five eggs and the clutches size varied between 2 and 
10 eggs according to the species.

Our work presented the abundance and distribution of the three sympatric 
grebes on the western side of Algeria. The main data on the grebe’s species in Algeria 
was collected in the northeast part of the country (Senoussi, Nouidjem, Boulekhs-
saim, 2014; Abdellioui, Bensouilah, Houhamdi, 2015; Athamnia et al., 2015). How-
ever, no data on the phenology, abundances and breeding of black-necked grebe was 
reported in Algeria.

We noted that there was a significant difference in the number of grebes in 
the Dayet. This difference is probably explained by the water level fluctuation and 
food availability. Abdellioui, Bensouilah, Houhamdi (2015) reported that in Garaet 

Figure 4. Clutch size of the three grebes in Dayet El Ferd.

Figura 4. Tamaño de la nidada de los tres macaes en Dayet El Ferd.
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Hadj-Tahar, the little and the great crested grebe had an annual variation according 
to water level throughout the year and the food resources in the wetlands.

The black-necked grebe has a highly dispersed characteristic in the western side 
of North Africa. Cherkaoui, Bouajaja, Elbanak, Lahrouz, Hanane (2013) reported an 
expending breeding behaviour of this species in the middle Atlas (Morocco) since 
2009. Dayet El Ferd due to its vicinity to the middle Atlas was frequented from 2017 
by breeding pairs of black-necked grebes. In northeastern Algeria, Black-necked 
grebe is confirmed as a rare wintering visitor (Metallaoui and Houhamdi, 2008).

The grebes selected its breeding area according to three parameters: size of 
the site, vegetation type and water level (Nudds, 1982). The breeding of grebes in 
the western part of Algeria started at the same period similarly as the grebes of the 
eastern part (Cheriet, Samraoui, Alfarhan, Samraoui, 2015; Athamnia et al., 2015). 
But, overall launching of grebes breeding in North Africa (mainly in Algeria) was 
earlier than in Central and Western Europe. Moss and Moss (1993), reported that 
in Britain and Ireland, grebes beginning breeding in April, peak in May, and the 
season extend to early September. In Slovenia, the great crested grebe started breed-
ing from May to September (Vogrin, 1999).

The biometric characteristics of nests in the natural ecosystems reflected the so-
cial status of the individuals, age and experience (Lack, 1954). For example, the site 
selected by the grebes to build nests is highly correlated to breeding success (Atham-
nia et al., 2015). Martin (1993) reported that nests built up in high water depth 
reduced predator pressure, therefore, hatching success increased subsequently. 

Compared to layings reported previously in the eastern part of Algeria, Atham-
nia et al. (2015) recorded a mean clutch size of 4.7 ± 1.1 eggs for little grebe and 
Rouibi, Zitouni, Tahar, Houhamdi (2013) recorded a mean clutch size of 2.81 ± 1.30 
eggs for great crested grebe. These values display the large clutch size of grebes in 
western part of Algeria. This clutch size is influenced by environmental parameters. 
For example, Bara and Segura (2014) reported that the water level of the wetland 
and the rainfall changed the number of egg laid. In Dayet El Ferd, the level of water 
was influenced by the low level of rainfall (per. Obs.).

The failure rate of all these hatchings is associated with external or internal 
factors, resulting from the breeding area of the species. Ramdani, Kouidri, Ouakid, 
Houhamdi (2019) reported that, the hatching failures of eggs in birds are due to 
egg infertility, nest vandalism and nest predation (for grebes the main predators are 
snakes Natrix maura).

We strongly recommend a managing plan for this wetland in order to classifying 
them in Ramsar convention. We also recommend a specific studies on the grebes’ 
distribution in the west part of North Africa (Algerian west coast and Moroccan 
Middle Atlas wetlands) and their relationship to food availability and breeding suc-
cess. A genetic study of the grebes’ population in Dayet El Ferd, also allows us to 
know the origins of grebes in this wetland.
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