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ABSTRACT

This study identifies new information on the recent distribution of an invasive bird species, the Cattle
Egret Ardea ibis, in Algeria. Breeding and wintering distributions as well as breeding numbers were
obtained from large-scale surveys in 1999 and 2007, and from historical data. Between 1999 and 2007,
the total number of colonies found increased from 51 to 87, and most were located in the northern part of
the country. The breeding distribution area, confined to the coastal areas in the 1970s, has shifted further
south, and reached the northern part of the Sahara since the 2000s. Most colonies were established
during the period 1980—1995. The oldest colonies were generally larger than the recent ones. The
number of colonies increased by 83% between 1999 and 2007 in the 12 administrative units (wilayas)
surveyed. The number of breeding pairs increased from 7765 in 1999 to 28544 in 2007, corresponding to
an annual population growth rate of 17.7%. The changes in distribution and population dynamics since
the 1970s and the potential factors affecting these changes are discussed.

Range extension

1. Introduction

Studying the patterns and processes of biological invasions has
become an integral part of the efforts undertaken to monitor and
manage ecosystems worldwide and invacive hird <necies have

received particular attention probably
because of their <nrin-econamic 1nterest (nuntng) anajor public
awareness . Moreover, birds are more easily

surveyed than other animals, which may pose taxonomic and/or
detection difficulties (e.g., invertebrates, amphibians, mammals).
Lastly, birds in general are relevant biological models to document
spatial and/or temporal patterns of invasion because of their
dispersal capabilities.

The Cattle Egret, Ardea ibis, is a species of indo—African origin
which is now cosmopolitan. It ic recnonized ac an invacive bird
species across its globalrange whose
progression was considerably enhanced during the last 50years
through an increase aof its distribution area as of its local pop-
ulations

In Algeria, until the 19* century, the species was present only in the
lalkac nf Fatzara and Hallnnla (narth-wect) and anecdantallv in the Tell

reported

* Corresponding ~++h~r Tal- 22 5 6] 55 84 36; fax: +33 5 61 55 60 96.
E-mail address R. Céréghino).

several colonies distributed on coastal areas from El Asnam (36°10'N,
01°19’E) to Hassi El Ghella (34°28'N, 01°02’E) and in the region of El Kala
(36°53'N, 08°31°E). More recently, the species were observed breeding
in great numbers in several areas, in particular Tizi Quzn1 Raniira Tiiel
Constantinnic and on the high Plateaus such as M’sila

These data remain however limited spatially and
temporaity. 10 our knowledge there has been no large-scale analysis of
the changes in wintering distribution and breeding populations of
Cattle Egrets in either Algeria, or more generally, northern Africa.

The aim of this study was to analyze the temporal dynamics of
invasive Cattle Egret populations in Algeria over ca. 40 years. We used
dictrihntinn data far hirde nf Aloeria from tha 1070 and 1980s, updated
i1 I respectively, to
1) musuate e aistibuuvnar area vl uiese speues during these
periods, and 2) provide new information on the distribution of
breeding colonies, breeding numbers and distribution during winter
for the period 1999—2007, at the regional and the national level. The
changesin distribution and populations dynamics are discussed within
the context of biological invasions in arid environments and the causes
of the world geographical expansion of the Cattle Egret.

2. Methods

A descriptive information sheet of the species and a question-
naire were sent to the 48 forest conservation offices (Head Forests



Table 1

Location, year of the first observed breeding, number of colonies and of breeding
pairs of Cattle Egrets in Algeria in 1999 ~~- 7117 (nod: absence of data, +: presence
of colonies). The colonies are mapped i: using the code of the administrative
units (wilayas) indicated between brackcs.

Wilaya (code) Year of 1999 2007
first breeding Colonies Breeding Colonies Breeding
pairs pairs
El Tarf (36) 1962 3 3400 14 19900
Chlef (02) 1970 4 1320 4 727
Annaba (23) 1980 1 350 1 150
Skikda (21) 1986 + + + +
Jijel (18) 1988 3 330 + +
Bouira (10) 1990 1 120 7 500
Constantine (25) 1990 2 200 10 1220
Tizi Ouzou (15) 1993 6 2450 + +
Bejaia (06) 1993 2 1085 5 5080
Tipaza (42) 1993 + + + +
Alger (16) 1993 1 350 + +
M’Sila (28) 1993 + + 1 150
Sétif (19) 1993 5 332 2 550
Blida (09) 1995 1 150 Nod nod
Batna (05) 1995 + + 7 1030
Boumerdes (35) 1995 11 708 2 130
Mila (43) 1995 + + 16 376
Saida (20) 1996 3 240 Nod nod
Tlemcen (13) 1997 1 200 + +
Khenchela (40) 1996 + + 2 300
Oran {31) 1996 1 300 + +
Mostaganem (27) 1996 + + + +
Oum El Bouaghi (04) 1997 2 60 + +
Mascara (29) 1997 1 100 + +
Ain Temouchent (46) 1997 + + + +
Ain Defla (44) 1997 + + + +
Souk Ahras (41) 1997 1 250 7 160
Guelma (24) 1997 + + 1 100
Tébessa (12) 1997 + + 1 360
Sidi Bel Abbes (22) 1998 1 40 + +
Tiaret (14) 1998 + + + +
Tissemsilt (38) 1998 + + + +
Relizane (48) 1998 + + + +
Médéa (26) 1998 1 150 + +
Bordj Bou Arreridj (34) 1998 + + 4 300
Bechar {08) 2002 0 0 + +
Djelfa (17) 2005 0 0 + +
Laghouat (03) 2006 0 0 1 47
Biskra (07) 2006 0 0 1 60
Tllizi (33) 2006 0 0 1 20
Total 51 12135 87 31160

Office, Ministry for Agriculture) of all the wilayas (administrative
units) of Algeria. The questionnaire comprised a set of items
bearing on the phenological status (wintering and/or breeding);
the exact location of the colonies; the approximate number of
breeding pairs and the date of first establishment. The number
of breeding pairs was estimated as the number of nests for colonies
smaller than ~ 100 nests. For larger colonies an estimate was made
by reporting the approximate surface area of sub—plots of the
colonies, with each sub—plot containing 20 individuals. Counts
were ground based, and made from the edge of colonies. When the
counts were made by two fieldworkers, their counts were averaged.
It was requested from the fieldworkers to undertake only one count
per colony, to make the counting visit as short as possible, and to
avoid excessive disturbance. To limit counting errors, most colonies
in each wilaya were surveyed by the same group of observers.
Two surveys were carried out in 1999 and in 2007 between May
and Julv a nerind coverino the hreedine chicks of the species in
Algeria The data were
collatea 1n pecemper ana resuits Irom tnese surveys were used to
update the distribution area of the species, the number of breeding
pairs and its trend over an 8 year period. In order to compare

changes in breeding numbers between the two surveys, data were
grouped by wilaya, and only the colonies of the 12 wilayas surveyed
both in 1999 and in 2007 were used. The surface area covered by
the surveys was 362760 km?.

Geographic distribution maps were created to illustrate the
changes in distribution of the species nver a narind nf 27 vaare hu
taking into account distribution data {

and from the period 1980—1995

3. Results

Between 1999 and 2007 the number of colonies counted
increased from 51 to 87 , primarily in the northern part of
the country. The northernmost colony was located in Sidi Ammar
close to the town of Annaba (36°54'N), and the southernmost
colony was observed in Bechar (31°61'N). From east to west, the
colonies were distributed from El Tarf (8°E) close tn tha Tunician
border, to Tlemcen (1°W) near the Moroccan border

In the period 1980—1995, 59.8% colonies were estabnsneq;
22.0% during 1996—2000; 14.2% in the 1970s and 3.9% for the
period 2001—2007. The older colonies were generally larger than
the recent ones, which often hosted only a few tens (<100) of
breeding pairs. In 2007, the mean (+SD) of the number of nests per
colony was 1616 + 1231 (N = 6) for the oldest colonies (period of
1970s). This mean was 565 + 1122 (N = 35) for the period
1980—1995; 64 + 83 (N = 24) for the nerind190A-2000 and 58 + 52
(N = 22) for the period 2001—2007

The total number of breeding pairs esumatea for the entire
Algerian territory was 12135 in 1999, with more important
breeding numbers in the extreme east of the country, in particular
in the national park of El Kala (El Tarf), the area of Chlef, the region
of Boumerdes and Kabylie (Béjaia, Tizi Ouzou). n 7007 tha tnta]
number of breeding pairs was estimated at 31160 .In
the 12 wilayas surveyed both in 1999 and 200/, tne numper of
colonies counted increased from 30 in 1999 to 55 in 2007. The
number of breeding pairs more than tripled, increasing from 7765
in 1999 to 28544 in 2007, corresponding to an average annual
increase of 17.7% per year.

In addition to the colonies already listed in 1999, new colonies
were found in wilavas recently colonized, mainly during the period
2002—-2006 . These wilayas (Bechar, Djelfa, Laghouat and
Biskra) are dominated by arid or desert habitats. One colony was
found in the town of Mi7i <itnated in the extreme south of the
country in the Sahara . The breeding distribution
area, confined to the coastai areas 1 tne 1970s, now covers all the
northern part of the country, and has reached the nanrthern part of
the Sahara since the 2000s at latitude 31°61'N

The wintering distribution of the Cattle Egre. cuvers almost the
same surface as the breeding area and is localized mainly in the
northern part of the country, with however an extent in
the southern part. In addition to this vast wintering area, local
observations made in the Chott Melghigh (between Biskra and El
Oued), the valley of Saoura (Béchar), in some oases of Biskra,
El Oued, Ghardaia and Djanet (lllizi), the Sebkhas of Makerghane
and Azel Mati close tn Ain Salah (Tamanrasset) like in Timimoun
(Adrar) and Illizi . indicate that wetlands situated in the
south of the counuy are used during the wintering period.

4. Discussion

Although the surveys carried out in the present study were not
exhaustive, they clearly reveal that the Cattle Egret in Algeria
expanded its distribution area as nnted elsewherea in the world and
in North Africa in particular In 2007,
the species bred in 40 of the 438 wilayas 1n the country, compared to
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