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INTRODUCTION

The waders or shorebirds (Charadrii) are a diverse
group of birds occurring in all types of wetland
habitats, such as coasts, deltas, shallow lakes and riv-
er plains (Cramp & Simmons, 1983). Being a major
feature of coastal and estuarine ecosystems, waders
are the subjects of extensive conservation effort
throughout their range. Part of this effort aims at the
protection under the Ramsar Convention of wet-
lands that have been designated as internationally
important for waders and/or other waterbirds. Fly-
way conservation strategies, enforced by a variety of
conservation bodies, focus particularly on the
waders’ needs (Stroud et al., 2004). The basis for im-

plementing these and other national and interna-
tional conservation measures is a good understand-
ing of the size and distribution of each biogeo-
graphical wader population and of its trends (David-
son et al., 1998).

Despite the international interest in the conser-
vation of waders, limited relevant research has been
carried out in Greece, and this mainly during short
visits in some coastal wetlands. Contributors were
the Dutch WIWO (Werkgroep Internationaal Wad-
en Watervogelonderzoek) spring projects in north-
eastern and western Greece (Meininger, 1990; De
Nobel, 1995) and some independent studies in the
Evros Delta (Goutner, 1983; Goutner & Kazantzi-
dis, 1993) and Alyki Kitrous (Papakostas, 1989;
Goutner & Papakostas, 1992).

This paper presents information on the occur-
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In the Axios Delta, northern Greece, thirty one species of waders were recorded from Janu-
ary to December 1990. Most species presented population peaks that indicated characteristic
temporal patterns of occurrence in the area. The highest total numbers were observed in the
winter, early spring and in mid-summer. The number of species varied from 10 to 24 and was
not correlated to total population size (rs=-0.311, n.s.). Some populations of species dominated
on two or three successive visits, but dominance changed over time. Total wader numbers were
negatively correlated with average tide heights (rs=-0.685, p=0.0002), probably because the
lack of safe roosting sites at high water forced part of the population out of the area. Cluster
analysis revealed that wader species in the Axios Delta were grouped according to their sea-
sonal pattern of occurrence. The same analysis of spring population trends, including data from
other Greek coastal wetlands, showed a strong association of counts in monthly groups. Analy-
ses suggest that the occurrence of wader populations in the Axios Delta follows wider region-
al patterns. The geographical position of Greek coastal wetlands along the eastern Mediter-
ranean flyway makes them more useful to waders in the winter and during spring migration.
Wader populations in the Axios Delta would benefit from artificial flooding and the regula-
tion of grazing in the lower delta during the summer. The Axios Delta exceeds 14.1 times the
criterion of 1% as a key site for wintering waders on a national level and also constitutes an
internationally important staging area.
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rence, population levels, and seasonal trends of wa-
ders during the course of a year cycle in the Axios
Delta, northeastern Greece, an internationally im-
portant wetland from which such information is
lacking. It also presents the results of a comparison
with other Greek coastal wetlands with regard to sea-
sonal patterns of wader occurrence.

MATERIALS AND METHODS

The Axios Delta (40o 30’ N, 22o 53’ E) is part of a
large wetland complex covering about 70 km2 along
the northwest coast of Thermaikos Gulf (Athana-
siou, 1990). The area is listed under the Ramsar
Convention as an internationally important wetland
and by Birdlife International as an IBA (Important
Bird Area) of Europe (Grimmet & Jones, 1989). The
study area was about 53 km2 and included a variety
of bird habitats such as salt- and freshwater marsh-
es, mudflats, lagoons, open sea, vegetated coastal
islets, sandy shores, ricefields, forested river bank
and tamarisk bushland. The Axios Delta is threat-
ened by habitat destruction resulting from building,
pollution and the reduction of water and sediment
fluxes to the coastal zone (Poulos et al., 1994).

The area was surveyed from January to Decem-
ber 1990. One to three visits were paid each month.
Each visit covered the total area of the Axios Delta
and lasted 10 hrs (from 08.00 to 18.00). The waders
were counted with a 20-60 X telescope and their po-
sitions were recorded on a 1:10000 map.

Seasonal patterns of occurrence were investigat-
ed in 24 species by cluster analysis performed by
Primer 5 software (Primer-E Ltd) on standardized
data. The Bray-Curtis similarity was used as distance
measure and complete linkage was used as linkage
rule. To compare trends among different coastal
wetlands, the same analysis was applied to data from
22 species recorded from March to May in the wet-
lands of Axios (this study), Evros (data collected in
1988-89; Goutner & Kazantzidis, 1993), Nestos and
Porto Lagos (data from 1989; Meininger, 1990),
Messolonghi (data from 1990; De Nobel, 1995) and
Alyki Kitrous (data from 1989; Papakostas 1989). In
this analysis, monthly averages were used whenever
more than one visits were made per month.

Tide height data were used to check the effect of
the tide cycle on the occurrence of waders in the Ax-
ios Delta. These data were based on measurements
made by a Hellenic Hydrographic Service automat-
ic tide recorder, which was located at the port of

Thessaloniki (c. 20 km away from the study area). In-
strument values were transformed, so that low values
represented low water and high values high water.
The lower the value was, the more extensive tidal flat
areas were available to waders in the Axios Delta.
Each visit’s mean tide height was calculated by av-
eraging hourly values recorded on that date between
08.00 hrs and 18.00 hrs (i.e. during the period of ob-
servation).

The importance of the Axios Delta as a wintering
area for waders was evaluated comparing the maxi-
mum numbers counted in the Delta with these avail-
able from the mid-winter waterfowl census in 1990
(Hellenic Bird Ringing Center, 1990). For this com-
parison we considered the maximum numbers count-
ed in the Axios Delta between 14 January to 2 Feb-
ruary, that is the period the mid-winter waterfowl
census was carried out in Greece.

RESULTS

Species population levels and time of occurrence 

Figs 1-4 show changes in population levels over the
course of 1990 for 23 wader species that were ob-
served in the Axios Delta more regularly and/or in
larger numbers (species are grouped taxonomically).

Oystercatcher (Haematopus ostralegus) (Fig. 1)

Oystercatchers were observed in small numbers
throughout the study. The largest numbers (c. 40
birds) were recorded in March and October, and
were probably due to migrating birds. A few pairs
bred in the area.

Ringed and Little Ringed Plovers (Charadrius hiati-
cula and Charadrius dubius) (Fig. 1)

Both species were present in small numbers (< 30
birds) during the summer and in the autumn, but a
few Ringed Plovers were also observed in the spring.
Little Ringed Plovers nested on sandy islets in the
upper part of the river Axios, but not in the Delta.

Kentish Plover (Charadrius alexandrinus) (Fig. 1)

This plover was a common bird in the area, occurring
all year long, but often in small numbers. After a sud-
den peak of > 200 birds in mid-March, numbers in-
creased to over 300 at the end of August, and then
declined until the end of the year. A few pairs nest-
ed in the Delta.

48 Vassilis Goutner et al. — Patterns of occurence of waders in the Axios Delta, Macedonia, Greece



Grey Plover (Pluvialis squatarola) (Fig. 1)

Though observed in all but one field visit, its num-
bers fluctuated greatly and were highest in the win-
ter (> 200 birds) and in mid-November (> 150),
whereas two peaks occurred in April.

Lapwing (Vanellus vanellus) (Fig. 1)

Lapwings were present in small numbers, mainly in
the winter and in September. Some pairs nested in

the wider area of the Axios Delta, most frequently on
rice field dykes.

Turnstone (Arenaria interpres) (Fig. 2)

Small numbers visited the area during most of the
year, being greatest in mid-February and in the spring. 

Little Stint (Calidris minuta) (Fig. 2)

Several hundreds of birds were counted during late
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FIG. 1. Population changes of Haematopus ostralegus (Oystercatchers), Charadrius hiaticula (Ringed Plovers), Charadrius
dubius (Little Ringed Plovers), Pluvialis squatarola (Grey Plovers), Vanellus vanellus (Lapwings) and Charadrius alexan-
drinus (Kentish Plovers) in the Axios Delta from January to December 1990. The actual survey dates corresponding to each
column are indicated in Table 1.
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spring (mid-April to mid-May) and early autumn
(September) migrations, but also in July. Little Stints
were also present in the Delta during most of the rest
of the study period, but in much smaller numbers.

Temminck’s Stint (Calidris temmincki) 

A few of these small waders were observed on two
visits in September (Table 1).

Dunlin (Calidris alpina) (Fig. 2)

The highest populations (> 1700 birds) were record-
ed in late autumn and in the winter. Smaller numbers
passed through the Delta during the early spring mi-
gration, while a few Dunlins were seen in the sum-
mer and in early autumn.

Curlew Sandpiper (Calidris ferruginea) (Fig. 2)

Curlew Sandpipers migrated through the area in late
spring, peaking in early May (c. 800 birds) and then
gradually dropping in numbers until the end of the
month. Much fewer birds were present in the area in
the summer.

Knot (Calidris canutus)

A scarce visitor was observed in Axios Delta on June
9th (Table 1).

Sanderling (Calidris alba) (Fig. 2)

Sanderlings were observed only in small numbers.
Their presence in the Delta was more regular during
the spring and autumn migrations, but the largest
number (33 birds) was observed in December.

Ruff (Philomachus pugnax) (Fig. 2)

Ruffs were the commonest spring migrants, exceed-
ing 2000 birds and outnumbering all other waders in
mid-March and early April. A few birds were also
seen in the autumn.

Black-tailed Godwit (Limosa limosa) (Fig. 2) 

This wader uses the Axios Delta mostly in the win-
ter (c. 1000 birds in late December) and during ear-
ly spring migration (peak of c. 600 birds in early
March). A lower peak (c. 350 individuals) occurred
in mid-July, after which low numbers were recorded
until mid-November.

Curlew (Numenius arquata) (Fig. 2)

The highest numbers (> 550 birds) were counted in

late winter and in the early part of spring migration.
The Curlew population in the Delta remained at low
levels between mid-April and June, but increased
thereafter, to exceed 400 individuals in November
and December.

Spotted Redshank (Tringa erythropus) (Fig. 3) 

This wader was observed in the Delta during short
periods and in moderate numbers. Over 300 birds
were observed in late April, while smaller popula-
tions were present in the second half of July and in
early September.

Redshank (Tringa totanus) (Fig. 3) 

The Redshank was present in the Axios Delta
throughout the year. Over 800 birds were observed
in the second half of July (summering individuals)
and again in early October (autumn migrants). Low-
er peaks (< 400 birds) occurred irregularly during
the rest of the study period.

Marsh Sandpiper (Tringa stagnatilis) (Fig. 3) 

After a sudden peak of c. 200 spring migrants in
April, this wader had a more permanent presence in
the area during summer (when c. 300 birds were ob-
served in late July) and in early autumn.

Greenshank (Tringa nebularia) (Fig. 3) 

Small numbers were observed in the spring and be-
tween the end of July and early September. An ex-
ceptional peak of 117 birds, probably early autumn
migrants, occurred at the end of August.

Green Sandpiper (Tringa ochropus)

This bird was observed occasionally and in small
numbers in February and May, and from mid-July to
the end of October, being mostly a summer visitor
and early autumn migrant (Table 1).

Wood Sandpiper (Tringa glareola) (Fig. 3) 

These sandpipers were observed in small numbers in
the spring and from the end of July (when a peak of
42 birds occurred) to the end of October.

Common Sandpiper (Tringa (Actitis) hypoleucos)
(Fig. 3) 

A few birds were seen during spring migration, in Ju-
ly and in October.
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Whimbrel (Numenius phaeopus)

A scarce migrant through the area. It was observed
only twice in the spring and once in late September
(Table 1).

Woodcock (Scolopax rusticola) and Snipe (Gallina-
go gallinago)

A single Woodcock was seen in the Delta on July

29th. Snipes were seen in very small numbers, in Feb-
ruary and sporadically between August and October
(Table 1).

Pied Avocet (Recurvirostra avosetta) (Fig. 4)

Avocets were observed during all field visits, but in
highly fluctuating numbers. Peaks occurred in the
winter (> 1500 birds in January, > 1250 in Decem-
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FIG. 3. Population changes of Tringa erythropus (Spotted Redshanks), Tringa nebularia (Greenshanks), Tringa totanus (Red-
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ber) and early in the spring migration period (c. 2700
individuals in early March). With the exception of a
summering peak (> 500 birds) in mid-July, the pop-
ulation remained at relatively low levels (< 200
birds) between mid-April and late October, to in-
crease again in November (> 500 birds). A small
population nested in loose colonies, together with

Black-winged Stilts, or as solitary pairs in coastal
saltmarshes.

Black-winged Stilt (Himantopus himantopus) (Fig. 4)

Black-winged Stilts were present in the Delta from
the end of March to the beginning of September. Af-
ter a gradual increase through April, numbers re-
mained stable (c. 400 birds) until June, due to the es-
tablishment of a breeding population of at least 150
pairs. The population increased later in the summer,
partly due to the arrival of summering birds, but
dropped quickly at the end of August.

Red-necked Phalarope (Phalaropus lobatus)

A few of these waders were seen on only four visits,
in August and September, probably on early autumn
migration (Table 1).

Stone Curlew (Burhinus oedicnemus)

This species was occasionally seen in April and Au-
gust. A few pairs probably nested in the Delta (Table
1).

Collared Pratincole (Glareola pratincola) (Fig. 4)

Pratincoles were present in low to moderate num-
bers from mid-April to late August. At the beginning
and at the end of this period most birds were mi-
grants. Numbers declined between April and July, as
part of a small breeding population abandoned the
nesting grounds due to disturbance by grazing cattle.

Patterns of occurrence

The total number of waders in the Axios Delta (in-
cluding birds unidentified at species level, Table 1)
was highest in the winter and early spring months,
when it reached a maximum of c. 4600 birds. An-
other high peak (c. 3800 individuals) appeared in Ju-
ly, due to migrating birds. Much fewer waders were
present in the intermediate periods (Fig. 5).

The number of species recorded on each visit var-
ied from 10 to 24 (Fig. 5, Table 1) and it was not cor-
related with the total population size (rs=-0.311, n=
24, n.s.). Some species were dominant (the most nu-
merous) during two or three successive visits. Species
dominance changed within and between seasons.
Dunlins were dominant on a total of five visits (two
in January and February, and three in October and
November), accounting for 33.8% to 47.6% of the
total population present. Avocets were dominant on
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three visits (in February, March and December)
(28.2% to 58.5%), Ruffs on three (in March and
April) (26.3% to 60.1%), Curlew Sandpipers on two
visits in May (28.4% and 32.4%), Little Stints on two
(April and December) (21.7 to 24.6%), Black-
winged Stilts on four (in April, May, June and Au-
gust) (17.1% to 46.6%), and Redshanks on five (in
July, August, September and October) (18.1% to
43.9%). Some of the above percentages may be un-
derestimates, because many unidentified birds (which
sometimes made up a substantial portion of the
population, see Table 1) could belong to the domi-
nant species. Sometimes, the dominant species rep-
resented a relatively small portion of the total pop-
ulation, because other waders were also numerous at
the same time. This situation was evident especially
during the spring and summer. For example, on
April 21st, the percentages of Ruffs and Black-

winged Stilts were very similar (17.0% and 17.1% of
the total population, respectively). The Curlew,
Black-tailed Godwit, Spotted Redshank and Kentish
Plover were never dominant, but they occasionally
made up more than 10% of the total population. The
total number of waders on each field visit was nega-
tively correlated with the average tide height in the
area (rs=-0.685, n=24, p=0.0002; Fig. 6).

Cluster analysis (Fig. 7) divided wader species in
five distinctive groups. On the left side of the dia-
gram is a group of winter residents (Recurvirostra
avosetta (RA), Numenius arquata (NA), Pluvialis
squatarola (PS), Calidris alpina (CL)) and early
spring migrants (Limosa limosa (LL) and Philoma-
chus pugnax (PP)). Neighbouring, it is a cluster of
less regular visitors, whose numbers peaked in the
winter, early spring and autumn (Haematopus ostra-
legus (HO), Arenaria interpres (AI) and Calidris alba
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(CB)). On the far right side of the diagram are clus-
tered species present only in the spring and summer
(Calidris ferruginea (CF), Himantopus himantopus
(HH), Glareola pratincola (GP)). Associated with
them are waders that are found in the area in mid-
spring and in mid- to late summer (Calidris minuta
(CM), Tringa erythropus (TE), T. hypoleucos (TH)
and T. glareola (TG)). Species seen in the Delta,
mainly in the summer and autumn, are grouped to-
gether in a centrally located cluster (Vanellus vanel-
lus (VV), Charadrius hiaticula (CH), Tringa stagna-
tilis (TS), Calidris ochropus (TO), Tringa totanus
(TT), Charadrius alexandrinus (CA) and C. dubius
(CD); numbers of T. stagnatilis and C. alexandrinus
also peaked in early spring).

A cluster analysis of data collected in the spring
at Axios, Evros and Nestos Deltas, Porto Lagos,
Messolonghi and Alyki Kitrous (see methods) re-
vealed that most counts were associated in monthly
groups (Fig. 8).

DISCUSSION

Some wader species previously reported in the Ax-
ios Delta (MEHPW, 1986a; Goutner & Handrinos,
1990; Handrinos & Akriots, 1997), namely the Slen-

der-billed Curlew (Numenius tenuirostris), Spur-
winged Plover (Hoplopterus spinosus), Broad-billed
Sandpiper (Limicola falcinellus), Purple Sandpiper
(Calidris maritima), Bar-tailed Godwit (Limosa lap-
ponica), Great Snipe (Gallinago media) and Jack
Snipe (Lymnocryptes minimus), have not been ob-
served in this study, probably due to their scarcity.
The Slender-billed Curlew is the most rare wader of
the western Palearctic (Grimmet & Jones, 1989) and
the Spur-winged Plover is normally seen only in the
wetlands of eastern Greece (Makrigianni, 2003). The
rest of the above species are scarce for other Greek
wetlands, too (Handrinos & Akriots, 1997). On the
other hand, species such as the Grey Phalarope
(Phalaropus lobatus) and the Knot had not been pre-
viously reported in the Delta, though they are known
to occur occasionally in the wider area (Bauer et al.,
1969). The numbers of some of the smaller and less
distinctive species (like the Kentish Plover, Calidris
spp. and even some Tringa spp.) may sometimes have
been underestimated, and even their presence may
have occasionally been overlooked, when substantial
numbers of waders were unidentified at the species
level (Table 1). This happened when large mixed-
species flocks were observed from a long distance
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of the species are explained in Table 1.

FIG. 8. Cluster analysis of the pop-
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coastal wetlands from March to
May. NE: Nestos Delta; EV: Evros
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Axios Delta (this study); MS: Mes-
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and under unfavourable weather conditions. 
The importance of tidal flats as foraging grounds

for many wader species is well known (Lambeck et
al., 1989; Gill & Hander, 1990; Moreira, 1993). Tidal
cycles in the eastern Mediterranean lack the ampli-
tude of such phenomena along ocean coasts and are
greatly affected by wind direction and intensity (Ba-
balonas, 1979). However, the intertidal areas of
Greek coastal wetlands can be extensive, due to low
water depth. In the Axios Delta, coastal mudflats are
the main foraging habitat for most wader species.
Ricefields are also used by numerous waders (main-
ly spring migrants), but only during the short period
when they are flooded. Coastal mudflats are also im-
portant as resting areas, because their long distance
from roads buffers them from human activities that
may cause disturbance (e.g. hunting). The availabil-
ity of this valuable habitat to waders is reduced at
high tide. The tendency of the wader population to
drop at high tide is probably due to the fact that few
safe high-water roosts (e.g. coastal islets) exist in the
area. Thus, part of the population may move out of
the study area, probably to other parts of the wetland
complex of Thermaikos Gulf.

In the Axios Delta, waders showed distinctive
patterns of occurrence. Wader population levels and
trends in other Greek coastal wetlands are poorly
known. Some published information comes from
January wader counts up to 1986, conducted as part
of the mid-winter waterfowl count project of the
non-governmental organization “Wetlands Interna-
tional” (formerly International Waterfowl Research
Bureau, IWRB). A comparison between these mid-
winter data and the findings of the present study sug-
gests that some of the commonest winter residents at
Axios (such as the Avocet and Black-tailed Godwit)
were also numerous in other Greek coastal wetlands
in January (Porto Lagos and surrounding area, Ax-
ios-Loudias-Aliakmon Delta, Amvrakikos Gulf; A-
thanasiou, 1987). Besides, the Avocet, Curlew, Grey
Plover, Redshank and Lapwing have often been re-
ported as the commonest waders wintering in the
coastal wetlands of Messolonghi, Amvrakikos and
the Vistonis–Porto Lagos area (MEHPW 1986b, c,
d). The cluster analysis of spring (March to May) da-
ta from Axios, Evros and Nestos Deltas, Porto La-
gos, Messolonghi and Alyki Kitrous suggested a
strong similarity in the temporal pattern of wader oc-
currence among these wetlands. These lines of evi-
dence suggest that some wader species follow a com-
mon pattern of seasonal occurrence in coastal Greek

wetlands, at least during part of the year (winter and
spring). This is probably due to the location of these
wetlands within the Mediterranean wintering grounds
and along the eastern Mediterranean migration fly-
way.

This study also revealed that in the period be-
tween mid-June and mid-August, the Axios Delta
hosts good numbers of several wader species. This
fact had not been previously documented anywhere
in Greece and its importance lies in that during this
period waders moult and acquire their winter pluma-
ge before autumn migration. Thus, wader popula-
tions would benefit from the maintenance of good
foraging conditions in the area. This can be promot-
ed by the increase of suitable foraging habitat in the
lower delta through artificial flooding, since the ex-
tensive rice fields of the upper delta are not available
to foraging waders during this season, due to the
height and density of rice plants (Kazantzidis, 1998).
Breeding waders in the Axios Delta, such as the Av-
ocet and Collared Pratincole, suffer from nest tram-
pling by grazing cattle along the coastal saltmarshes.
These species would greatly benefit from the regu-
lation of grazing in the spring and early summer.

The comparison of mid-winter population levels
of waders from Axios with the available collected
during the mid-winter waterfowl census in Greece in
1990, indicated that among 13 wetlands (out of 33
surveyed) where waders were present and/or count-
ed (HBRC, 1990) the Axios concentrates 14.1% of
the total wader population wintering in them. It
means that Axios far exceeds the 1% criterion as a
wetland of national importance for this bird group.
Species of waders exceeding the 1% criterion in Ax-
ios were Limosa limosa (40.5% of the total Greek
wintering population), Haematopus ostralegus (36.4%),
Pluvialis squatarola (30.9%), Recurvirostra avosetta
(20.5%), Calidris alpina and Numenius arquata (both
18.4%) and Tringa totanus (6.6%).

Regarding the importance of the Axios Delta as
a staging area for migration waders, it seems to be
quite important. Migration takes place from the be-
ginning of March to mid-May and from the begin-
ning of July to mid Nonember. Waders have a high
turnover rate during migration. If we assume that the
waders counted in each survey in the above men-
tioned period stayed for short periods in the Delta,
by summing their numbers a minimum of 43000
birds migrated through the Axios Delta during the
study, that is twice as high the threshold of 20000
birds for the identification of a wetland of Africa-
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Western Eurasia as internationally important for
waders (Stroud et al., 2004). By all means, the levels
of wader populations migrating through Axios Delta
need further investigation.
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