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Foraging Ecology and Conservation of Feeding Habitats of Little
Egrets (Egretta garzetta) in the Axios River Delta, Macedonia, Greece

SAVAS KAZANTZIDIS AND VASSILIS GOUTNER

Department of Zoology
Aristotelian University of Thessaloniki
GR-54006 Thessaloniki, Macedonia, Greece

Abstract.—From 1988 to 1990, Little Egrets (Egretta garzetta) used all available feeding habitats in the study area,
i.e., saltmarshes, freshwater habitats and rice fields (breeding season primarily). Freshwater habitats were preferred
during pre-breeding, breeding and post-breeding periods. However, foraging success there was generally lower than
in other habitats; a considerable part of the Little Egret population simply used this habitat type without feeding
possibly due to manmade habitat alterations that took place during the study period. Saltmarshes were an important
habitat: Little Egrets foraged exclusively there in March, and in the pre-and post-breeding periods foraging success
was generally higher than in other freshwater habitats. In rice fields, Little Egrets had a generally greater foraging
success than in the other habitats in two of the three study years. Conservation of feeding habitats should include
prey management and protection from further habitat degradation.

Key Words.—Axios River, Egretta garzetta, feeding habitats, foraging ecology, Greece, Little Egret, Macedonia,

wetland.
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About 500 pairs of Little Egrets (Egretta
garzetta) breed in a single mixed-species her-
onry of approximately 1500 nests, in the Ax-
ios River estuary in Macedonia, Greece. The
rest of the colony consisted of Black-crowned
Night-Herons (Nycticorax mnycticorax) (600
pairs), Great Cormorants (Phalacrocorax car-
bo) (150 pairs), Squacco Herons (Ardeola ral-
loides) (150 pairs), Eurasian Spoonbills
(Platalea leucorodia) (50 pairs), Glossy Ibis
(Plegadis falcinellus) (30 pairs), and Pygmy
Cormorants (Phalacrocorax pygmeus) (5-10
pairs). Since the present nesting area has not
faced major threats so far, conservation of
the Little Egret breeding population in the
area depends mainly on the preservation of
its feeding habitats. The importance of con-
servation and management of feeding habi-
tats for the preservation of breeding
populations of Little Egrets and other her-
ons in the Mediterranean has been docu-
mented in a variety of studies in this region
(Hafner et al. 1986, Fasola and Alieri 1992,
Hafner and Fasola 1992, among such stud-
ies). Information on feeding habitat use has
mainly focused on the breeding season (Fa-
sola 1982, Fasola and Ghidini 1983, Fasola
1986).

The aim of this study is to provide data on
the feeding ecology of Little Egrets at the Ax-

ios Delta and to evaluate the importance of
the feeding habitats during the period when
the breeding population of Little Egrets is
present in the area. Conservation to pro-
mote the preservation of these feeding habi-
tats of Little Egrets and other waterbirds will
be discussed.

STUDY AREA AND METHODS

The study was carried out in the delta of the Axios
River (40°30°N, 22°13’E), a Ramsar wetland which is
part of the wetland complex formed by the estuaries of
four rivers discharging along the west coast of the Gulf
of Thessaloniki, Macedonia. The study area, was about
36 km® representing 52% of the total wetland complex.
The Axios Delta includes a variety of habitats such as
salt- and freshwater marshes, lagoons, vegetated coastal
islets, limited sandy shores, forested river banks, exten-
sive tamarisk (Tamarix sp.) bushland and open sea. A
considerable proportion (47%) of the study area in-
cluded manmade habitats such as rice fields (16.8 km?)
and drainage canals (0.2 km?). The human activities in
the region, i.e., agriculture, herd grazing, fishing,
aquaculture, hunting (in winter), sand extraction,
building, garbage and sewage dumping, are intense, re-
sulting in coastal pollution.

From 1988 to 1990, the study area was censused
from March to October (in 1988 only until August) ev-
ery 9-11 days during mornings (0600-1200 h) along a
standard route. We recorded the number of Little
Egrets present in each habitat. Observations of their
feeding activity were made once or twice a week from a
car used as a hide. During the early morning and in the
afternoon, individual foraging adult birds only (ran-
domly selected) were observed continuously from 5 to
15 minutes. For each feeding bird, the number of suc-
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cessful and unsuccessful pecks were recorded on a small
tape recorder.

The following types of habitat were distinguished:
saltmarshes (tidal, non-tidal saltmarshes and seashore);
freshwater habitats (canals, permanent and temporary
freshwater marshes and river banks); and rice fields, the
most important manmade freshwater wetland habitat in
the region, for which data were treated separately. The
data from each study season were compiled in three pe-
riods and compared. These periods were: (a) pre-breed-
ing: from mid-March to late April, (b) breeding: from
late April to mid-July, and (c) post-breeding: from mid-
July to late September. This separation coincided with
the availability of the rice fields in the breeding period.
Comparisons related to the foraging success were made
with ANOVAs using the Scheffe test to locate differenc-
es, or t-tests (where appropriate performed on log-trans-
formed data to achieve data normality) and X tests to
test differences in habitat distribution and habitat pref-
erences of Little Egrets.

RESULTS

Population fluctuation (Fig. 1)

Low numbers of birds encountered in
early March probably represented individu-
als wintering in the region. The first migrat-
ing birds arrived after mid-March and the
population increased by birds arriving dur-
ing the spring. Afterwards, until the end of
June, population changes were mainly due
to breeding birds. The increase of the popu-
lation observed in July and August was due to
the appearance of young birds raised in the
Axios colony and in other wetlands of the re-
gion (Kazantzidis, unpubl. data, Tsachalidis
1990). Later, in August, numbers decreased
due to migration. The population that re-
mained after October probably overwin-
tered in the region.

Distribution and habitat preferences

The pattern of distribution of Little
Egrets in the foraging habitats (Fig. 1) was
significantly different among study years
during the pre-breeding period (%= 305.55,
P<0.001) and also during the breeding (x*,=
980.55, P<0.001) and post-breeding period
(x%= 728.23, P<0.001). The low number of
birds present in early March were observed
only in saltmarshes in all three years. From
March onwards, the population enlarged
with the arrival of birds that used both salt-
and freshwater habitats (Fig. 1). In propor-
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tion to their availability, freshwater habitats
were preferred (x*= 87.65, P<0.001) in con-
trast to the saltmarsh (x’= 13.31, P<0.01) al-
though the latter attracted the highest
proportion of Little Egrets (Fig. 2). Rice
fields were flooded in late April (the date
varying and depending on water manage-
ment). In May, and occasionally in June, rice
fields attracted the highest numbers of for-
aging Little Egrets (Fig. 1), but, in general,
during the breeding period, rice fields and
saltmarshes were used in relation to their
availability (x’,= 1.41, n.s. and x%= 1.00, n.s.
respectively), whereas freshwater marshes
were again preferred (%= 15.94, P<0.001,
Fig. 2). When rice grew too tall to allow for-
aging (end of June to the beginning of July),
the birds shifted to saltmarshes and freshwa-
ter habitats (Fig. 1). After the breeding peri-
od, assemblages of birds in the two available
habitats varied between study years (Fig. 1),
but, overall, both saltmarshes and freshwater
habitats were preferred (%= 24.17, P< 0.001
and %= 55.98, P<0.001, respectively, Fig. 2).
Young Little Egrets mainly gathered in fresh-
water marshes during their first dispersal
movements in the wider region.

Foraging success

The foraging success of Little Egrets (ex-
pressed as successful pecks per minute) var-
ied among habitats within years, and among
years within habitats. The highest foraging
success occurred during the breeding peri-
od (Table 1). Comparing among habitats
within years, foraging success was higher in
ricefields during the breeding period than
in the other habitat types and the difference
was significant in two of the three study years
(Table 1). No Little Egrets were foraging in
freshwater habitats during the pre-breeding
period whereas the small sample sizes during
the other periods in all study years were due
to the unwillingness of Little Egrets to feed
there, despite the occurrence of aggrega-
tions in this habitat (see Fig. 1) especially
during the post-breeding period. A compar-
ison of foraging success between periods of
each study year within saltmarshes indicated
no significant difference in 1990 (F, 4=
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Figure 2. Preferences of Little Egret population (upper histogram) to the main habitat types available in the Axios
Delta during pre-breeding, breeding and post- breeding periods from 1988 to 1990.

1.90, n.s.) but significantly higher values dur-
ing the breeding season in 1989 (F,,,;= 9.19,
P<0.001) due to difference between pre-
breeding and breeding periods (Scheffe
Test). In this habitat in 1988, foraging suc-
cess was higher during the post-breeding pe-
riod (ti;= 2.32, P= 0.023); however, the
percentage of successful pecks was higher
during the breeding period (Table 1) sug-
gesting a greater success in saltmarshes in

this period. Additionally, in two of the three
study years, foraging success was higher in
saltmarshes than in freshwater habitats in
the post-breeding period except in 1990 (Ta-
ble 1). Saltmarshes were used exclusively for
foraging in two of the three study years dur-
ing the early March period (data are lacking
for 1988). In 1988 in freshwater habitats,
there was significantly higher foraging effort
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in the breeding than in the post-breeding
period (t;=3.49, P<0.001).

Comparing among years within habitats,
in saltmarshes foraging success was signifi-
cantly different in the breeding period
(Fy066= 14.86, P<0.001) due to the difference
between 1989 and 1990 (Scheffe Test); and
in the post-breeding period (Fyo= 12.17,
P<0.001) due to difference between 1988
and 1990. There was no difference in the
pre-breeding period in saltmarshes (t;;= 1.21
n.s.). In freshwater habitats, there was a sig-
nificant difference during the post-breeding
period (t= 4.51, P<0.001) but no other
analyses were possible due to the type of data
(Table 1). In rice fields (breeding season),
the foraging effort was significantly different
among years (F,,,= 7.91, P<0.001) due to
differences between 1988 and 1989.

DiScuUSSION AND CONSERVATION PROPOSALS

The distribution of Little Egrets among
habitats indicated contradictory patterns in
relation to their value as feeding habitats.
Thus, although freshwater habitats were pre-
ferred during all periods (except early
March), foraging success of adult birds in
this habitat was generally lower than in other
habitats. This suggests that an important
part of the Little Egret population, especially
during the post-breeding period, when num-
bers increase (Fig. 1), aggregated at freshwa-
ter marshes primarily for roosting. We
attribute the gradual deterioration of this
feeding habitat for Little Egrets to manmade
habitat alterations; part of the freshwater
feeding area along the river banks has been
destroyed by sand extraction, while other ar-
eas experienced a rise in water level due to a
small dam construction in early 1989. This
resulted in an increased water depth, hinder-
ing the foraging of Little Egrets. Additional-
ly, there has been an increase of disturbance
along the banks of the river due to herd graz-
ing, road construction, automobiles and hu-
man presence.

The population patterns of Little Egrets
showed a sharp increase in the post-breeding
period followed by a sudden decrease (Fig.
1). This indicates that the birds do not re-
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main long in the area. They may simply con-
gregate at the freshwater habitats as roost or
staging sites and then disperse out of our
study area (Kazantzidis, unpubl. data).
Freshwater habitats are the best feeding hab-
itats for Little Egrets in other parts of the
range, at least during the breeding season
(Hafner et al. 1986, Hafner and Fasola 1992).
The fact that, in this study, freshwater habi-
tats were of limited value does not preclude
the possibility that they may be improved by
appropriate management measures such as
regulation of water level and protection and
restoration of existing habitats.

In saltmarshes, which were mostly used
(Fig. 1) in the pre- and post-breeding peri-
ods, foraging success was generally greater
than in freshwater habitats. Additionally, Lit-
tle Egrets were observed feeding exclusively
in saltmarshes during the pre-breeding peri-
od. This suggests that saltmarsh is a very im-
portant feeding habitat for Little Egrets at
the Axios Delta. Because of their limited val-
ue for man, extensive parts of saltmarshes
(especially of tidal ones) have not yet experi-
enced serious direct alterations. Protection
from building and rubbish dumping is need-
ed for these areas.

This research indicated that rice fields
played an important role as a feeding habitat
for Little Egrets. Rice fields were used in pro-
portion to their availability (Fig. 2), indicat-
ing that Little Egrets take the opportunity to
use this source of food when it is available
(during the breeding period). The high for-
aging efficiency in rice fields may be related
to the abundance of available food. In the
other feeding habitats, where other types of
prey were available (Kazantzidis, unpubl. da-
ta), foraging was less intense, probably be-
cause of prey scarcity. Differences in feeding
activity and success of Little Egrets in differ-
ent habitats frequently reflect differences in
prey density and availability in the relevant
habitats (Erwin et al. 1985). Prey behavior
also plays a role (Fasola and Ghidini 1983,
Kersten et al. 1991). Such differences in prey
availability, abundance and behavior varying
in a habitat within or among seasons, may ac-
count for the differences we observed in the
foraging activity among different periods in
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the same year and within the same period of
different years. These differences were great-
er in the breeding season of 1989 in salt-
marshes and rice fields probably denoting a
particularly productive year. The use of rice
fields provides birds with the opportunity to
use complementary habitats during breed-
ing, which has been found to be beneficial to
foraging success in the herons breeding in
the Camargue (Hafner and Fasola 1992).
The main type of management of rice fields
in our study area includes flooding of fields
and later, when seedlings appear, use of pes-
ticides to control (among other organisms)
the crustacean Triops cancriformis, a seedling
pest (Kazantzidis, unpubl. data). Such man-
agement of rice fields reduces their impor-
tance as feeding habitats for breeding Little
Egrets. In the Camargue, Triops has been an
important prey item (Hafner et al. 1986). In
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