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ecological differences of the Mediterranean flyway compared with other flyways of the western
Palaearctic are discussed. The dramatic rate of wetland losses in the Mediterranean region has greatly
reduced the number of stop-over sites and wintering areas available for waders and wildfowl. There is
a clear need for reviews of the current state of knowledge, because only following this can focused
research and conservation programmes be planned.
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B 0630pe 0606MmeHa YacTh MMEIOWMXCA AAHHBIX, A0 1993 ropa, 0 NOMYAAYHMSAX KYAMKOB,
croabayomyx CpeanseMHOMOPCKMA IIPOAETHBIA Y Th, P 5TOM 0c060¢ BHUMAHHE YACAACTCA
Cesepromy  3anapnomy [IpuyepHOMOpBIO, KOTOPOE He GBIAC BKAIOYEHO B TIPEABIAYIJHE 0630pbL.
B HacrosiyemM cooGujeHMM NPeACTABACHBI AAHHbIE O YMCAEHHOCTH M PACTIPOCTPaHEHMH
NpHOPEKHBIX THE3AAMXCA KYAMKOB B I0T0-BocTOYHOA EBpoIie 1 0 xapaKrepe ux Murpaymi u
pacnpeAeAeHHA SUMOBOK. AAsL MHOTOUMCAEHHBIX TIEPEACTHBIX BUAOB IIPUBEAEHO OGCYHACHHE O
YHCAEHHOCTH MX NONYAAYMA M O cTaTyce X Murpaumi. Buian po6aBaeHb! TakKe A\aHHBIE O
KOAMYECTBEHHOM CTaTyCe APYTMX NepeAeTHBIX NTHY HA ceBepHOM y 3amapHoM YepHoMopckoM
1106epeKbe ¢ YEeAbIO IPOAEMOHCTPHPOBATh BAXKHYIO POAb STOTO PETMOHA KaK TAaBHOTO MecTa
ocTanoBok Ha CpeanaeMHOMOpPCKOM MpoAaeTHOM nyTH. BosBpaTaMu OKOABIJOBAHHBIX IITHY
IOKa3aHbl CAOKHBIE YaCTHYHBIE TIEPEKPHITHA MEXKAY Pa3HbIMM CHCTEMAaMU MIPOAETHBIX TyTef
Bokpyr YepHoro mops. Bratouenbt AaHHbIE AAA APYTHX NEPeACTHBIX ITHII, HECMOTPA Ha TO, YTO
OHM cpaBHHTeAbHO HemoAHH. O6cykaeHb skonorudeckue pasanans CpeanseMHOMOPCKOTO
NMPOAETHOTO MYTH N0 CPaBHEHMIO ¢ APyTyMu nyTamy 3anapnos [laseaprrury. Apamatndeckasn
CKOpPOCTb FOTEPh BOAHO-GOAOTHBIX yropusi B Cpepu3eMHOMOPCKOM PerMoHe 3HaYUTEABHO
COKpaTHAA YHCAO MECT OCTAHOBOK M 3MMOBOK, AOCTYIIHBIX KYAMKAM ¥ BOAOMAQBAIOLYUM.
OueBuAHO, HYKHBI 0630PbI COBPEMEHHOTO COCTOAHHA CBEASHMMA, B CAEACTBUH TOTO, YTO TOABKO
TI0CA€ STOrO MOKHO 6yaeT MAAHKPOBATh KOHKPETHBIE MCCAGAOBAHMA M IIPOrPaMMbl TI0 OXPaHE

TIPHPOABL

Introduction and Africa, including all stop-over sites in between
(Smit & Piersma 1989; Summers et al. 1987). Waders
using the Mediterranean Flyway breed in the arctic
and subarctic region of northern Europe and
Siberia, in the temperate region and also along the
Black and Mediterranean Seas.

The Mediterranean Flyway, part of the wader
flyway for the western Palaearctic, comprises the
annual migration route of wader and wildfowl
populations between their breeding quarters and
the wintering grounds in the Mediterranean Basin
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A dramatic rate of wetland loss in the
Mediterranean region has greatly reduced the
number of stop-over sites and wintering areas
available for waders and wildfowl. Van Vessem et
al. (1992) showed an overall decline of 54% during
the last 20 years for the most important waterfowl,
calculated for the Mediterranean as a whole. The
Mediterranean Flyway also has the highest
percentage of endangered species of all the
Palaearctic migration systems, indicating that
flyway conservation plans should be prepared
immediately. There is a clear need for reviews of
the current state of knowledge, because only
following this we can start to plan research and
conservation programmes (Davidson et al. 1998).

In recent years, political changes in Eastern Europe
have lead to better opportunities for internationally
co-ordinated field work and an exchange of data
and literature between East and West Europe.
Hopefully, this co-operation will also encourage
conservation initiatives for wetlands in south-east
Europe. Therefore, our review will concentrate on
the Black Sea region and its role in the
Mediterranean Flyway system. For migrating
waders we will define their numerical status at
important resting sites of the northern and western
Black Sea region and discuss their directions of
migration. For the best known migrants we also
give details of their winter distribution and for
Mediterranean coastal breeders we present data on
their breeding population size. In this way we hope
to show how the pieces of the Mediterranean
Flyway puzzle fit together between breeding and

wintering grounds, and to identify the main gaps in
our present knowledge.

The present level of knowledge

The present level of knowledge about population
sizes and migration patterns of the Mediterranean
Flyway is far less complete than that of the East
Atlantic Flyway. The review by Smit (1986) was the
first attempt to estimate the size of wintering wader
populations in the Mediterranean. Further data on
the winter wader distributions were given by Van
Dijk et al. (1986) and Summers et al. (1987). Details
of the size of breeding populations have been
summarised by Tucker & Heath (1992) and
Hagemeijer & Blair (1997). The role and the
importance of stop-over sites has never been
reviewed.

Since Smit's review (1986) a lot of research projects
have yielded new information:

@ data on the number of mediterranean breeding
waders (e.g. Tinarelli & Baccetti 1989; Nankinov
1989; Korzyukov et al. 1991; Siochin et al. 1988);

@ results of winter censuses in the Mediterranean
Van Dijk et al. 1986; Dijksen & Blomert 1989; Baccetti
et al. 1992);

@ studies on the spring migration system
(Meininger 1990; Van der Have et al. 1988);

@ studies on spring and autumn migration in the
northern and western Black Sea region (e.g. Uhlig
1984, 1989, 1991; Brehme ef al. 1992);

@ analysis of ringing results {e.g. Viksne & Mihelson
1985; Gromadzka 1989; Mullie et al. 1989).

Mediterranean Sea

Sivash

Crimea

Danube
River Mouth

Black Sea

Figure 1. Geographic coverage of those coastal breeding wader populations
in southern Europe which use the Mediter-ranean flyway. Areas with
detailed information from to the mid 1980s and which are included in this

review are shaded.
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The amount of available data differs considerably
between species. The best-known waders are the
Mediterranean coastal breeding species, Redshank
Tringa totanus and Black-tailed Godwit Limosa limosa
as temperate breeders, which use the northern and
western Black Sea region for their postnuptial
moult. Dunlin Calidris alpina and Ruff Philomachus
pugnax are the most numerous migrants, breeding in
arctic and subarctic Siberia.

The northern and western Black Sea
region as a habitat for migrating
waders

The northern and western Black Sea region is one of
the most important staging areas along the
Mediterranean Flyway. More than one million
waders stopover during spring and autumn each
year. Of these, more than half use the huge lagoon
systems of the Crimean Peninsula. The others are to
be found at various sites on the western Black Sea
coast.

The salinity of the Black Sea varies between 15-25
parts per thousand. Because of its small size tides
do not occur in the Black Sea. Since there are no
tidal mudflats, stop-over habitats for wader
migrants are coastal lakes, salines, brackish lagoons
and estuaries. The extent of shallow waters changes
periodically. These changes are effected mostly by
changes in wind direction, but also by rainfall and
evaporation. Coastal shallow water areas of this
type are called wind-tidal flats.

These wind-tidal flats mainly harbour typical
marine invertebrates. Their number and species
composition depend on the salinity, as does the
mean body size of the polychaetes, molluscs and
crustaceans (Remane & Schlieper 1958).

A census at the most important resting sites along
the Black Sea coast represents nearly the total
current stock of waders. The birds can be counted
throughout the whole day rather than at only short
periods of suitable tidal state in large intertidal
areas. The accuracy of counts will, however, be
affected by flock movements in between large
lagoon systems, induced by changes in wind
direction or speed.

Population size, winter distribution
and timing of moult and migration of
Mediterranean coastal breeding
waders

Oystercatcher Haematopus ostralegus
Oystercatchers breeding in south-east Europe
belong to the subspecies H. o. longipes. Italian
breeders are possibly part of the nominate race

H. 0. ostralegus (Glutz von Blotzheim 1976;

P. Meininger pers. comm.). Both subspecies of
Opystercatchers breed inland in Belorussia (Nikiforov
1998). The number of coastal breeding
Oystercatchers in the Ukraine represents only a

small part of the H. o. longipes population using the
Mediterranean Flyway: most of them breed inland.
The few existing ringing recoveries suggest a
breeding range from the upper Volga River onwards
(Viksne & Mihelson 1985). The population size can
be estimated at between 6,000 - 7,000 birds (Table 1,
Figure 2). There is close correspondence between
the estimate of the wintering population in the
Mediterranean and the number of birds on spring
passage on the Black Sea coast (Tables 2 and 5,
Figures 3 and 4).

Oystercatchers leave their wintering grounds in
Tunisia in late March. When they arrive at the

< 50 pairs

. 50 - 100 pairs

7
Y
e

Figure 2. Breeding distribution of Oystercatchers
Haematopus ostralegus in south-east Europe (total number
of pairs 300-450).

Figure 3 (right). Autumn
migration and winter
distribution of
Opystercatchers Haematopus
ostralegus longipes between
eastern Mediterranean
(Tunisia: 5,000, Egypt: 500-
1,000) and the Persian Gulf

(10,000-15,000).

> 5000

100 - 500
o
<100

Figure 4. Distribution of Oystercatchers Haematopus
ostralegus longipes during spring migration in late March/
early April in south-east Europe.

Danube mouth, they seem to stop for only a few
days. The shoreline of the Danube mouth is
probably the most important stop-over site for East
European Oystercatchers between their breeding
and wintering quarters. Large concentrations of
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several hundred birds have also been observed on
the islands of the Black Sea reserve in early April
(Rudenko 1998; Ardamatskaya pers. comm.).

There are no observations of visible migration along
the coastline of the Black Sea. Thus, a direct passage
across the Balkan Peninsula seems to be likely (e.g.
Nankinov 1989).

Up to 500 Oystercatchers occur at the Danube
Mouth in mid-August (Brehme et al. 1992).
However, nearly the total flyway population was
observed there in early spring 1991. This variation
between years is probably a result of differences in
the available food supply between the seasons. In
autumn Oystercatchers, together with thousands of
Mediterranean Larus melanocephalus and Black-
headed Gulls Larus ridibundus, were seen using a
flush of large gammarids. On spring passage they
had fed on large amounts of dead bivalves (Mytilus
galloprovincialis, Mya arenaria) on the beach (Kube
unpublished). Important sublittoral bivalve beds of
both these species occur only in the flat north-
western part of the Black Sea (see Caspers 1951 for
details of benthos distribution and main current
directions in the Black Sea).

Avocet Recurvirostra avosetta

Avocets breed on the coast of the Mediterranean and
the Black Sea as well as inland in Romania, Bulgaria,
Austria and Hungary. After a big increase in the
mid 1970s the population has decreased slightly in
recent years. The number of breeding pairs is about
6,700-10,000 pairs (Table 1, Figure 5). Another 1,000-
2,000 pairs may breed in Turkey (Cramp & Simmons
1983, Grimmett & Jones 1989). Taking into account
that there must also be non-breeding birds, this
figure corresponds rather well with that from the
wintering grounds in the Mediterranean (Table 2,
Figure 7).

The autumn migration of south-east European
Avocets starts in late July. Three important moulting
sites harbour nearly the whole Pannonian
population (Table 5, Figure 6). More than 2,000 birds
also moult in Italy, in two Adriatic wetlands
(Comacchio-Cervia area and Margherita di Savoia
saltplans, R. Tinarelli pers. comm.).

Figure 6 (opposite). Moult
migration and moulting
sites of Avocets
Recurvirostra avosetta in

south-east Europe (small
dots: > 1,000, large dot: >

10,000).
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Figure 5. Breeding distribution of Avocets Recurvirostra
avosetta in south-east Europe (total number of pairs 6,700-
10,000).

Figure 7. Winter distribution of Avocets Recurvirostra
avosetta in the eastern Mediterranean (total number 35,000-
45,000).

Later in the season the birds migrate southward
along the coastline to concentrate in October in very
large numbers at Lake Atanasov, where up to 47,500
were seen in the mid 1970s (Siochin et al. 1988;
Nankinov 1989). Avocets from Turkey seem to
moult inland (Grimmett & Jones 1989).

Most of the 35,000-45,000 birds winter on coastal
wetlands and inland salt lakes in Tunisia and Egypt.
Their winter numbers can vary markedly between
years. Ringing recoveries indicate that the Italian
and Tunisian winter quarters function as meeting
points with the West European population (Glutz
von Blotzheim 1977; Viksne & Mihelson 1985;
Siochin et al. 1988).

Most Avocets probably migrate directly to their
breeding colonies in spring, where they arrive in
late March/early April. A lot of stop-over sites are
known in south-east Europe, each holding 1,000-
2,000 birds and larger concentrations are unusual.
The enormous numbers at Lake Atanasov in April
in some years might be a result of migration delay.

Black-winged Stilt Himantopus himantopus
The south-east European population of Black-
winged Stilts consists of 3,500-4,700 pairs, breeding
mainly at coastal wetlands with a few inland (Table
1, Figure 8). Their number has been decreasing over
the last decade. The increasing destruction of
natural habitats and disturbance at the breeding
sites are considered to be the main causes of their
disappearance. The increasing colonization of
anthropogenic habitats (salines, rice fields, ponds)
might compensate locally for habitat loss (Uhlig
1990; Kube & Grube 1992).

A minimum of another 2,000 pairs breed in Turkey
and the southern Mediterrranean (Cramp &
Simmons 1983).
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The studies of Tinarelli (1990) suggest that the Black-
winged Stilts breeding in Italy belong to the West
European population. Their population dynamics
are similar to those from France (showing a strong
decrease in 1984 and then a rather stable situation in
the following years). Tinarelli also demonstrated

Figure 8. Breeding distribution of Black-winged Stilts
Himantopus himantopus in south-east Europe (total number
of pairs 3,500-4,700).

Figure 9. Possible
scheme of autumn
migration and winter
distribution of south-east
European Black-winged
Stilts Himantopus
himantopus.
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Figure 10. Winter distribution of Black-winged Stilts
Himantopus himantopus in the eastern Mediterranean (total
number 1,000-2,000).

movements of breeding birds between the Adriatic
coast of Italy and the Atlantic coast of France.
Knowledge of the migration of the Black-winged
Stilt is still quite poor. As for the East Atlantic
Flyway, the estimates of the number of wintering
birds in the eastern Mediterranean yield highly
unreliable figures regarding population size. The
total number found is about 2,000 birds (Table 2,
Figure 10). Large concentrations winter at Lake
Chad, the rivers Niger and Nile and in East Africa
(Smit & Piersma 1989; Summers et al. 1987; Nikolaus
1987): these are possibly part of the Mediterranean
Flyway population (Figure 9). New data of

wintering counts were presented by Perennou
(1991), OAG Miinster (1991) and Tinarelli (1998),
but no recoveries have been published that would
prove this theory. Tinarelli (1990) presented a few
winter recoveries for the East Atlantic Flyway
population: these birds were found at the rivers
Senegal and Niger and also in Tunisia.

During autumn migration, flocks of 100-500 birds
are to be found at a lot of stop-over sites in Greece,
Turkey and on the Black Sea coast. In comparison,
the spring migration in April/May is much more
inconspicuous (Grimmett & Jones 1989; Meininger
1990; Van der Have 1988).

Kentish Plover Charadrius alexandrinus
The number of breeding Kentish Plovers in south-
east Europe can be estimated as between 5,500 -
7,500 pairs. Half of them breed in the Ukraine
(Table 1, Figure 11). Little is known of the
population size in Turkey and north Africa, which
is rather large (e.g. Cramp & Simmons 1983). This
might explain the discrepancy between the size of
the south-east European population and the
estimate of 60,000 - 80,000 birds present during
winter in the Mediterranean Basin (Table 2, Figure
13). The frequency distribution of wing lengths of
Kentish Plovers captured in Tunisia, which is
double-peaked, suggests that two different
populations winter there (Van Dijk et al. 1986).

Taking into account the foreign recoveries of
Kentish Plovers captured during the breeding
season on the Crimean Peninsula, the scheme of
winter distribution becomes rather complicated
(Figure 12). These recoveries describe a wintering
range for south-east European birds from the Niger
innudation zone southwards (Siochin et al. 1988).
The small numbers that have been found in Nigeria
and Chad perhaps belonging to this population
(Cramp & Simmons 1983; Summers et al. 1987).

@ 100-500

. 500 - 2000
. > 2000

Figure 11. Breeding distribution of Kentish Plovers
Charadrius alexandrinus in south-east Europe (total number
of pairs 5,500-7,500).

Kentish Plovers from the northern and western
Black Sea region start their autumn migration in late
July/early August, forming moulting flocks of
several hundred individuals at the main breeding
grounds (Brehme et al. 1992; Siochin et al. 1988).
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Figure 12. Ringing
recoveries of Kentish
Plovers Charadrius
alexandrinus ringed on
the Crimean Peninsula
during the breeding
season (from SIOCHIN et
al. 1988).
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Figure 13. Winter distribution of Kentish Plovers
Charadrius alexandrinus in the eastern Mediterranean (total
number 60,000-80,000).

Moulting flocks of similar size are also found in
Italy (R. Tinarelli pers. comm.), and they leave these
areas in September/October (Roberts 1980).

The concentrations of migrants are even smaller
during spring passage.

Collared Pratincole Glareola pratincola

The Collared Pratincole is one of the most
endangered breeding species in south-east Europe.
Recent estimates are of 1,650-2,700 pairs breeding in
the area covered by this paper (with an additional
several hundred pairs possibly breeding in Turkey
(Table 1, Figure 14, Cramp & Simmons 1983;
Grimmett & Jones 1989; Hagemeijer & Blair 1997).
Large colonies occur in the Ukraine and in Greece.
In other countries now only a few breeding sites are
regularly occupied. The number of breeding pairs
has decreased dramatically during this century, with
the loss of steppe areas and salt marshes being the
main reasons for this population decline (Uhlig
1989; Nadler 1990).

South-east European Pratincoles leave the breeding
grounds after moult in late July and August. Small
flocks of up to 100-200 individuals occur at various
coastal wetlands at the Black Sea coast, although
most birds migrate non-stop along the western
coastline to the resting sites around the Aegean Sea
(e.g. Nankinov 1989; Siochin et al. 1988). Two areas
harbour more than a thousand birds: the Axios-
Aliakmonas Delta in north-east Greece and the
Amik-Goelue/Hatai in west Turkey (Glutz von
Blotzheim 1977; Kube unpublished). They stay there
until late September.

Because of its small population size, little is known
about the winter distribution of eastern European

Figure 14. Breeding distribution of Collared Pratincoles
Glareola pratincola in south-east Europe (total number of
pairs 1,650-2,700).

Collared Pratincoles. In September, when they
arrive at the wintering grounds, they are known to
occur in mixed flocks with two other subspecies (G.
p. limbata, G. p. fuelleborni), from which they cannot
be distinguished in the field (Nikolaus 1987).
Another part of this population may migrate via the
Maghreb region, wintering at Lake Chad or in Mali
and Nigeria (Glutz von Blotzheim 1977).

The spring passage starts in late March with
maximum numbers in the second half of April in the
Mediterranean (Van der Have 1988; Meininger 1990)
and in early May in the Black Sea. Collared
Pratincoles, like other Mediterranean coastal
waders, mainly migrate directly to their breeding
grounds (Siochin et al. 1988).

Population size and migration pattern
of other waders

Dunlin Calidris alpina alpina

In contrast to the East Atlantic Flyway there is only
one subspecies of Dunlin using the Mediterranean
Flyway: Calidris a. alpina. However, the picture of
migratory patterns is still far from clear, as more
than one northern Dunlin population exists
(Meltofte 1991). Recent publications and intensified
ringing activities in the Baltic, Mediterranean and
Black Sea have yielded much new information on
this problem (e.g. Stiefel & Scheufler 1989).

It is not our main intention to describe differences in
the breeding ranges of various migratory
populations, but we hope to provoke a more
detailed analysis of ringing results by suggesting
different migratory populations wintering in the
eastern Mediterranean (see Figures 15 and 16).

a) East Atlantic Flyway migration system

About 1.1-1.3 million C. 4. alpina use the East
Atlantic Flyway (Smit & Piersma 1989), while
migrating via northern and southern Scandinavia to
the Wadden Sea and the Wash, where they moult
(e.g. Brenning 1989; Rosner 1990). After moult, the
birds move to wintering grounds in western Europe.
Most of them winter in the British Isles and France.
A few also occur in the western part of the
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Table 1. Number of breeding waders in south-east Europe.

Haematopus ostralegus - - 20-25 6 (50-100) 60-90 + 150-200

Recurvirostra avosetta 50-80 200 1,200-1,300 25-40 300-500 760-2,200 100-200 4,000-5,000
Himantopus himantopus + 25-30 933-1,091 50 700-1,000  100-200 100-200 1,500-2,000
Charadrius alexandrinus 10 60-80 1520-2,000 44-71 (>>100) 200-400  200-300 3,000-4,000
Hoplopterus spinosus - - - - 10-30 - - -
Tringa totanus 85-100 400-500 390-720 67-82 (>>100) 50-150 50-100 1,000-2,000
Glareola pratincola - 30-50 30-90 0-150 900-1,100  50-100 100-200  500-1,000
Glareola nordmanni - (+) - - - (+) (+) 50-100

1 Piersma (1986)

2 Piersma (1986); Grimmett & Jones (1989); Szekely (1991)

3 Tinarelli & Baccetti (1989)

4 Bartovsky et al. (1987)

5 Glutz von Blotzheim (1975, 1977); Cramp & Simmons (1983); Scott (1980); Grimmett & Jones (1989); Meininger (1990);
WIWO (1990)

6 Nankinov (1989); Uhlig (1989, 1990); Kube & Grube (1992)

7 Glutz von Blotzheim (1975, 1977); Weber & Szabo (1985); Brehme et al. (1992); Uhlig (1989, 1990a)

8 Siochin et al. (1988); Korzyukov et al. (1991); Chernichko e al. (1991)

Table 2. Number of wintering waders in the Eastern Mediterranean and the Red Sea. For Romania and the Ukraine no
numbers available.

Haematopus + 5,000 10 120 - 30-40 - - - 500-1,000  10-100

ostralegus

Recurvirostra 1,800  10,000-15,000 2,000 3,800 400-800 1,300 30 370 10  10,000-20,000 -

avosetta (65162)

Himantopus ~ 50-3008  900-1,300  10-608 - - - - 610 - 20-100 ?

himantopus

Charadrius 1,600 21,300 2,300 250 10 1,000-1,500 40 20 300 26,000- 3,000-

alexandrinus 43,000 8,000

Calidris alpina 2,900 150,000 16,000 8,000-10,000 100-500 1,000-3,000 40 60 100 30,000- 8,000-
-200,000  (41,3862) 100,000 16,000

Tringa totanus 180 40,000 3,400 2,600 100-1,000 1,000-2,000 20 610 300 8,000-17,000 2,000-

3,000
Limosa limosa 580 3,500 2,600 + 300 - 160 - 200 15,000- 15,000-

30,000 30,000
1 Van Dijk et al. (1986)
2 Baccetti ef al. (1992) for Adriatic wetlands only
3 Nankinov (1989)
4 Roberts (1980)
5 Dijksen & Blomert (1989)
6 Summers et al. (1987)
7 Nikolaus (1987)
8 Tinarelli (1987) for the Maghreb region

Mediterranean. area seems to function in a similar ecological
manner to the Wadden Sea for west European

b) Mediterranean Flyway migration system Dunlins. Tunisia and Egypt are the main wintering

The total number of northern Dunlins migrating grounds for this population (I. Chernichko & ]J.

from west Siberia on an inland route to the Gromadzka pers. comm., Table 3).

Mediterranean via the Black Sea is a minimum of 0.2

million birds (data combined from Van Dijk et al. ¢) Loop migration system

1986 and Table 5). Their most important stopover A part of the northern Dunlin population seems to

site in both seasons is the Gulf of Sivash on the perform a loop migration. Similar migratory

Crimean Peninsula (Chernichko et al. 1991). This strategies have been described for other sandpipers
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also, e.g. Curlew Sandpiper Calidris ferruginea
{(Wilson et al. 1980). Such birds migrate in autumn
via the southern Baltic and inland to southern
France and Italy. They winter in the eastern

Figure 15. Wintering [ 73
grounds of Dunlin .
Calidris a. alpina: St
A - East Atlantic flyway :
(1.1-1.3m)
B - Mediterranean flyway
C - loop migration (B+C

0203m)| > TENETING
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Figure 16. Winter distribution of Dunlin Calidris alpina in
the eastern Mediterranean (total number 250,000-300,000).

Mediterranean and pass back to their breeding
grounds via the Black Sea. Several lines of evidence
suggest the existence of this loop migration scheme:

@ there are more reports of Dunlins ringed or
recovered during autumn in the southern Baltic and
western (excluding north-western) Europe that have
been also ringed or recaptured during spring in the
Black Sea, than there are reports of ringed Dunlins
occurring in the Black Sea in both spring and
autumn (Gromadzka 1989 and pers. comm.).

@ there are increasing numbers of Dunlin during
the winter season at Mediterranean resting sites (e.g.
Van Dijk et al. 1986).

@ larger concentrations of Dunlin occur in the
northern and western Black Sea region in spring
than in autumn (see examples in Table 5).

d) East European Flyway migration system

An increasing number of direct recoveries between
the Baltic and the Black Sea or Egypt in the same
autumn suggests also an eastward migration of
northern Dunlin (J. Gromadzka & P. Meininger pers.
comm.). This suggests that a separate population
exists which migrates directly to the south-east such
as for Scandinavian wader populations (see below).
Alternatively a small number of Dunlin could
annually migrate together with wader species using
an East European Flyway (Dittberner & Dittberner
1982).

e) Exchange between flyways

Recoveries of Dunlin ringed in their first autumn

along the East Atlantic or the Mediterranean
flyways and reported in later years in autumn on
the other may be either overlap between the two
flyways or an exchange of birds between the two
flyways as a consequence of mixing on their winter
quarters in the mid-Mediterranean (Viksne &
Mihelson 1985; Gromadzka 1989).

Ruff Philomachus pugnax

Ruffs are the most abundant wader migrants in
south-east Europe. More than 0.5 million birds rest
during the peak of spring passage in mid-April,
spread over the whole region. Whilst most birds
rest and feed on flooded meadows and agricultural
fields inland, small numbers can also be seen
feeding on dead mussels on the beach

(e.g. Meininger 1990; Kube unpublished). The
steppe areas in Hungary, southern Ukraine and in
the Dobrodgea (Romania) harbour the largest
concentrations (Table 3, Figure 18). A maximum of
only 20,000-30,000 Ruffs are seen at any one time on
spring migration in Italy (Serra & Baccetti 1992).
Insights into the origins of the huge number of birds
in this region in spring come from an OAG Miinster
dye-marking project carried out during three winter
periods in Senegal. Dye-marked Ruff were
resighted in spring on average 4,366 km away from
the ringing site. The distribution of sightings and
negative records at other sites indicate that Ruff
wintering in Senegal fly non-stop to west and
central Europe (OAG Miinster 1989).

If a 4,000 km Great Circle model for the first stop-
over is useful as a general rule for birds from other
important wintering sites in Africa in Mali, Nigeria,
Chad and Sudan, a wide range of overlaps between
these circles can be found in south-east Europe and
should result in the occurence there of large
numbers of passage Ruff (Figure 17). But the idea of
long distance spring migration by Ruff does not fit
well for birds using East African wintering sites,
since these birds have low spring departure weights
{Pearson 1981).

OAG Miinster tried to demonstrate their model for
the Mediterranean Flyway by colour-marking
wintering Ruffs at Lake Chad and then undertaking
a spring census at the western Black Sea coast. Out
of 250,000-350,000 wintering Ruff in the northern
Cameroon, 105 birds were dye-marked, but none
were resighted elsewhere that spring (OAG Miinster
1991).

So the spring migration system of Ruff along the
Mediterranean Flyway is still somewhat obscure.
Nothing is known about turnover rates in Tunisia
and in south-east Europe. Actual figures of the
number of Ruff wintering in North Africa, which are
known to have strongly decreased in the last
decades, are not available (although there are a few
new data from Perennou (1991) and Tinarelli (1998)).
The extent of movements between the main winter
quarters is also obscure (e.g. Scheufler & Stiefel 1985;
Nikolaus 1987).
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Figure 17. The 4,000 km
circle as the range of first
stop over for Ruffs
Philomachus pugnax
during spring migration
from various important
wintering grounds, See
the overlap in south-east
Europe (changed from
OAG Miinster 1989).

> 50000

> 10000

L]
< 1000

Figure 18. Distribution of Ruffs Philomachus pugnax during
spring migration in April in south-east Europe (the dot for

the Crimean Peninsula means 250,000-500,000 birds at two

sites, the Black Sea Nature Reserve and the Sivash).

Sea coast before migrating further south to the
winter quarters between Tunisia and the Persian
Gulf (Table 5, Figure 20). There are also important
moulting sites on the Adriatic coast of Italy, but no
estimates are available (Tinarelli pers. comm.).

Since the estimate of wintering Redshanks in the
eastern Mediterranean is similar to the maximum
estimate for just the moulting birds in south-east
Europe in late July and August, a more realistic
wintering estimate must be higher. The recent
estimate does not, however, include the Redshanks
wintering on the Arabian Peninsula and does not
allow for any turnover at moulting sites.

The spring migration system of Redshanks shows
further overlaps in the migration routes of different
European populations. More than 100,000 birds had
been observed in Tunisian intertidal areas at this
time of the year (Van der Have pers. comm.). These
Redshanks are perhaps north and central European
breeders wintering in West Africa, which are
migrating back on a trans-Saharan route via the
mid-Mediterranean (Wymenga et al. 1990; Smit &
Piersma 1989).

In the northern and western Black Sea region the
concentrations of Redshank are smaller in spring

Table 3. Number of Ruffs during spring and autumn migration at some important resting sites in south-east Europe.

50,000-200,000
150,000-250,000
20,000- 30,000

Hortobagyi-Puszta
Gulf of Sivash
Danube mouth and Dobrodgea

1,000-10,000
20,000-30,000
10,000-20,000

OAG Miinster (1989), Van Impe (1989)
Chernichko et al. (1991)
Van Impe (1977), Brehme et al. (1992)

South-east Europe is also an important moulting
area in late summer, but the numbers present during
this period are even smaller.

Redshank Tringa totanus

The total of 2,500-4,000 pairs of Redshank breeding
in the area covered by this paper in south-east
Europe represents only a quarter of the estimate for
the east European population of 60,000 - 70,000
birds (Table 2, Figures 1 and 21). The main part of
the population breeds in mostly temperate inland
habitats. The western border of its breeding range is
located in the southern Baltic, where westward
migrants also breed (Stiefel & Scheufler 1983).
Redshanks breeding further north tend to use the
East Atlantic Flyway, but a few birds from
Scandinavia migrate in a southeast direction to the
Arabian Peninsula (Hale 1973; Viksne & Mihelson
1985).

Redshanks also breed in Turkey and Tunisia but
population sizes are unknown (Cramp & Simmons
1983; Grimmett & Jones 1989).

After the breeding season nearly all east European
Redshanks moult on the northern and western Black

than in autumn. Largest numbers were found
during a census in spring 1991 at the Romanian
Danube Delta (Brehme et al. 1992). A maximum of
10,000 birds was counted along the coastline,
feeding, like Oystercatcher and Ruff, on dead
mussels.

Black-tailed Godwit Limosa limosa

It is not known how many Black-tailed Godwits use

Figure 19. Breeding distribution of Redshank Tringa
tofanus in south-east Europe (total number of pairs 2,500-
4,000).
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Figure 20. Moult
migration and moulting
site of east European
Redshanks Tringa totanus
using the Mediterranean
flyway (the distribution
range is illustrated by the
thick line, small dots:
1,000-5,000, large dots:

10,000-30,000).
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Figure 21. Winter distribution of Redshanks Tringa totanus
in the eastern Mediterranean (total number 60,000-70,000).

the Mediterranean Flyway. This species breeds
northwards from Hungary and southern Ukraine.
Estimates for the number of breeding pairs in East
Europe are not available nor are winter totals. A
varying number of only 5,000-10,000 birds,
depending on weather conditions, winter in the
eastern Mediterranean (Table 2). The majority of
east European Godwits winter in West African
inland sites in the Niger innundation zone (more
than 100,000 in the 1940s) and around Lake Chad
(Glutz von Blotzheim 1977; Beintema & Drost 1986;
Figure 22). No representative counts have been
undertaken there recently, but some data are given
by Perennou (1991), OAG Miinster (1991) and
Tinarelli (1998). Alternatively it may be possible
that East European Godwits are also to be found
among the 15,000-30,000 birds wintering in Sudan
(Summers et al. 1987; Nikolaus 1987).

The maximum simultaneous count of Black-tailed
Godwits on spring passage in south-east Europe,
gives a minimum population size of about 50,000
birds. This figure does not include about 5,000 birds
which rest in Italian wetlands on spring passage
(Serra & Baccetti 1992). Black-tailed Godwit prefer
to use the same resting sites as Ruff (Table 4, Figure
23). Perhaps they also migrate non-stop to these
sites because there are no important stopovers
known in the southern Mediterranean.

The northern and western Black Sea region is an
important moulting site for Black-tailed Godwit in
July and August. In contrast to the spring passage,
the birds in autumn also rest in small flocks on inner
mudflats in the Danube Delta, including around
Lake Razelm-Sinoe (Brehme et al. 1992).

Which species use a Mediterranean
flyway

The flyway concept can be adequately used to
describe the movements of specific populations of a
single species or to describe an amalgamation of
migratory routes of a group of species. Thus the
overall East Atlantic and the East African Flyway
consist of a combination of the separate flyways of
all wader populations that use routes along the
shores and involve coastal species resting in tidal
areas (Piersma et al. 1987; Summers et al. 1987).
Waders migrating and wintering in freshwater
habitats were often excluded from such reviews and
integrations because of the large gaps in knowledge
of their migration patterns (Smit & Piersma 1989).

In contrast, on the Mediterranean Flyway, which lies
between these two coastal routes, birds use mainly
non-tida] and freshwater wetlands. There is no
species, however, which could be designated as
either a typical coastal or a typical inland wader:
most are to be found in both habitat types.

Figure 22. Moult and
autumn migration of

Black-tailed Godwits
Limosa limosa using the
Mediterranean flyway
(shaded dots: main
moulting sites, black dots:
main wintering grounds
(changed after Glutz von
Blotzheim 1977; Beintema
& Drost 1986).

Figure 23. Distribution of Black-tailed Godwits Limosa
limosa during spring migration in late March/early April in
south-east Europe.

Therefore, we do not like to neglect any group of
waders in our review. Numbers of each migrant
species on spring and autumn passage in the most
important resting sites of the three countries
involved in the northern and western Black Sea
region are given in Table 5.

There are some large differences in species
composition between sites, probably as a result of
differences in habitat composition. Whereas Calidris
species prefer to use huge lagoon systems on the
Crimean Peninsula, most Tringa species rest in the
inner Danube Delta.

Differences are also a consequence of the wide
range of overlap between the three western
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Palaearctic flyway systems (Figure 24). The idea of
an intermediate flyway between the East Atlantic
and the East African Flyway is a useful concept for
most of the temperate and Mediterranean breeding
species discussed in this chapter and for Slender-

in the Wadden Sea (e.g. Prokosch 1988). On spring
passage they stop there for premigratory fattening
before flying to their breeding grounds whilst a lot
of species spend the period of moulting in this
region during autumn migration (Piersma et al.

Table 4. Number of Black-tailed Godwits during spring and autum migration at the most important resting sites in

south-east Europe.

10,000-30,000
(100-120)
10,000-15,000
1,000-2,000

Hortobagyi-Puszta

Gulf of Sivash
Danube Delta and Dobrodgea
Burgas Bay

6,000-10,000
1,800-2,000
10,000-15,000
500-1,000

A NOROTALS B s b B V8 chuat T i R il
Grimmett & Jones (1989), Van Impe (1989)
Chernichko ef al. (1991)

Van Impe (1977), Brehme et al. (1992)

Nankinov (1989), Roberts (1980)

billed Curlew Numenius tenuirostris which could be
defined as the symbol of this flyway (Nankinov
1991; Gretton 1991). But it is difficult to apply to
subarctic and arctic breeding waterfowl and waders
because an intermediate third flyway often cannot
be defined on the basis of present data (Creutz
1976).

Some wader species, however, challenge the flyway
concept by migrating almost perpendicular to the
migration direction of most other species. Such an
eastward migration is well known for various
freshwater waders migrating inland and for
Scandinavian Broad-billed Sandpipers Limicola
falcinellus and Red-necked Phalaropes Phalaropus
lobatus. Both winter around the Arabian Sea (e.g.
Schiemann 1989). Analysis of the numbers of
migrants at the most important resting sites along
the northern and western Black Sea coast, compared
with numbers of wintering waders in the
Mediterranean and the Persian Gulf (Van Dijk et al.
1986; Behrouzi-Rad 1991; Zwarts [Figure 22, 23].
1991; Summers et al. 1987) and ringing results,
indicate a similar migration scheme for other coastal
species migrating via the Black Sea, such as:
Turnstone Arenaria interpres, Grey Plover Pluvialis
squatarola, Bar-tailed Godwit Limosa lapponica and
Whimbrel Numenius phaeopus (Uhlig 1990d).

For ten of the 24 wader species discussed, Viksne &
Mihelson (1985) present ringing recoveries along a
south-eastern migration route. The origin of the
East European Flyway (Figure 24) is still obscure.
Perhaps it was initiated by climatic and geological
processes during previous glacial periods. It seems
to be possible that Scandinavia and Taimyr were
recolonized after this period by populations from
various refuge areas with different migration routes
(Ploeger 1968; McClure 1974). Such speculation can
only be proved, however, by molecular genetic
studies.

The northern and western Black Sea
region - the Wadden Sea of the
Mediterranean Flyway ?

The Wadden Sea is the hub of the East Atlantic
Flyway. Almost all waders with Nearctic,
Palaearctic or temperate breeding origins that use
this migration route, stage one or two times per year

1987). The Wadden Sea is also the most important
breeding area for temperate coastal waders along
the East Atlantic Flyway (Piersma 1986).

All these features can be found also in the northern
and western Black Sea region for waders using the
Mediterranean Flyway. The only important
difference is the kind of feeding habitat. Whereas in
intertidal areas of the Wadden Sea, with its well
defined tidal changes of water level, the available
food supply will be limited mainly by cold
temperatures during winter (Pienkowski 1983;
Esselink & Zwarts 1989), the availability of prey in
the lagoons of the Black Sea depends mainly on
irregular water level changes caused by wind.

Thus, tidal mudflats allow much higher densities of
feeding waders per area than do windflats. This
circumstance might be an important factor to
explain the smaller size of wader populations using
the Mediterranean Flyway in contrast to those using
both flyways (Smit & Piersma 1989; Summers ef al.
1987; Zwarts et al. 1991).

Gaps in knowledge

We have indicated some important gaps in present
knowledge. These gaps are sometimes larger than
those of the East Atlantic Flyway (Smit & Piersma
1989). If we wish to have a more detailed view of
the wader migration system in the Eastern
Mediterranean region, which is necessary for more
successful conservation of the populations using it,
we have to encourage research on the following
topics :

@ breeding range and population size of Siberian
arctic waders using the Mediterranean Flyway;

@ population size of coastal breeding waders in
Turkey and in the Eastern Mediterranean;

@ population size of breeding waders in East
Europe;

@ numbers of waders wintering in Libya and inland
Africa;

@ movements of waders between their wintering
grounds in the Eastern Mediterranean and inland
Africa;

@ phenology, turnover and moult of waders in the
northern and western Black Sea region;

@ autumn and spring migration pattern of waders
using the Mediterranean flyway in comparison to
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Table 5. Number of resting waders at three of the most important wetlands in the northern and western Black Sea region.
Median and maximum numbers (in brackets) for Burgas-Bay, for both other areas most of the data represent minimum
numbers. Main sources for each area are given below, but a few of these data are unpublished).

Haematopus ostralegus
Recurvirostra avosetta

Himantopus himantopus

Pluvialis squatarola
Pluvialis apricaria
Eudromias morinellus

Charadrius dubius

Charadrius alexandrinus

Charadrius hiaticula
Arenaria interpres
Philomachus pugnax

Calidris canutus
Calidris ferruginea
Calidris alpina

Calidris minuta
Calidris temminckii
Calidris alba
Limicola falcinellus

Gallinago gallinago
Gallinago media
Lymnocryptes minimus
Numenius arquata
Numenius phaeopus
Numenius tenuirostris
Limosa limosa

Limosa lapponica
Tringa erythropus

Tringa nebularia
Tringa stagnatilis
Tringa totanus
Tringa ochropus
Tringa glareola

Actitis hypoleucos
Xenus cinereus
Glareola pratincola
Glareola nordmanni
Phalaropus lobatus
Burhinus oedicnemus

5-20

100 (135)
50-100
50-100

5-10 (25)

7(33)
150-250
10-20
20-30
3,000-5,000 (9,940)

rare
2,500-5,500
? (6,900)

? (5,176)
10-20
? (170)
5-10

200-300
rare
5-10
? (2,000)
rare
rare
500-1,000 (6,000)

rare
100-300

2 (910)
50-150
? (1,000)
5-10
200

10-20
rare
?
rare
10-20 (21)
?(20)

20-30 (35)

2,000-4,000 (22,600) 10,000-20,000 (47,500)

100-200 (400)
50-100 (421)
?

5-10 (25)

? (94)
500-700 (1,000)
20-30 (60)
100-250
400-600

rare
1,000 (2,300)
1,000-3,000 (4,300)

500-1,500 (3,080)
100-200 (635)
?

50-100 (415)

200-300
rare
rare

100-250

rare (5)
rare

500-1,000

rare
100-300

?

100-200 (500)
1,000-2,000 (5,000)
5-10
500-700 (1,000)

10-20
rare
100-200
rare
10-20
7 (20)

6,000
1,000-2,000

?

50-100
?
10-20
?
500
50
?

?

rare
?

10,000-20,000

9,000
50
400
10-20

1,000
rare
rare
200-300
600
rare
10,000-15,000

rare
1,275

212
500-700
10,000
>>100
700

rare
50

rare

1 Nankinov (1989, 1991); Roberts (1980); Uhlig (1984,1990b,1991a,b,c,d )

2 Brehme et al. (1992); Grimmett & Jones (1989); Harengerd et al. (1991); Kiss (1971, 1973); Nankinov (1991); Schiemann (1989); Van Impe

(1970,1977); Weber & Szabo (1985); Zhmud (in litt.)

3 Chernichko et al. (1991)

500
1,000-3,000

?
200-500
50-100
?
100-200
500
100-300
50-100
10,000-20,000

rare
10,000-15,000
1,000-2,000

5,000
50
50-100
400-600

?
rare
rare
500
?
rare
5,000-15,000

rare
?

>1,000
200-500
15,000-25,000
>>500
2,000-3,000

>>500
rare
100-200 (500)
rare
100-200
>50

?
4,131-5,500
1-15
5-10
?

?
370-500
2,900-3,900
153,000-250,000

150-200
47,400-63,200
170,000-254,000

16,000-21,000
1-5
1,300-1,700
4,000

2-5
rare
rare

1,060-1,400
700-1,000
rare
100-120

1,000-1,200
200-240

10-30
45-60
4,100-6,000
10-50
300-400

5-10
rare
?
?
5,400-8,000
?

?
750-1,000
2-10
?

?

?

45-60
650-800
19,700-29,600

100-120
80,000-140,000
100,000-160,000

40,000-50,000
5-10
?

800-1,000

5-7
rare
rare

2,500-3,700
450-500
rare
1,800-2,000

100-130
?

70-90
300-400
28,000-32,000
5-10
2,800-3,500

20-50
rare
?
?
900-1,200
?
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East Atlantic

Mediterranean/
Black Sea

West Asia/
East Africa

Figure 24. Flyways for waders in the Western Palaearctic

those using the East Atlantic flyway;

@ feeding ecology of waders in non-tidal coastal
wetlands; and

@ connections and overlap between this flyway
system and the East Atlantic and the East African
flyway systems.

Acknowledgements

We thank all the people who are involved in wader
studies along the Mediterranean Flyway, making
this review possible by their intensive field work.
Furthermore, we wish to thank T.B. Ardamadskaya,
S. Brehme, G.C. Boere, I. Chernichko, J. Gromadzka,
P. Meininger, G. Nikolaus, C. Smit, R. Uhlig, T. van
der Have and M.E. Zhmud for further information
or their advice and comments on an earlier draft of
the manuscript.

References

Baccetti, N., Serra, L., Tinarelli, L., Utmar, P., Cherubini, G.,
Kravos, K. & Casini, L. 1992. Nuovi conteggi di
limicoli costieri svernanti nelle zone umide
adriatiche. Riv. ifal. Orn. 62: 2-12.

Bartovsky, V., Kletecki, E., Radovic, D., Stipcevic, M. &
Susic, G. 1987. Breeding waders in Yugoslavia.
Wader Study Group Bull. 51: 33-37.

Behrouzi-Rad, B. 1991. Waders in Iran. Wader Sudy Group
Bull. 63: 33-36.

Beintema, A.J. & Drost, N. 1986. Migration of the Black-
tailed Godwit. Gerfault 77: 37-62.

Brehme, S., Miiller, T. & Redlich, . 1992. Bird observations
in the Danube Delta and in the Dobrodgea
(Romania). WIWO-report 42. Zeist.

Brenning, U. 1989. Der Zug des Alpenstrandlaeufers
(Calidris alpina) auf der Grundlage von
Beringungen, Wiederfunden und Kontrollen in der
DDR. Ber. Vogelwarte Hiddensee 9: 16-38.

Caspers, H. 1951. Quantitative Untersuchungen ueber die
Bodentierwelt des Schwarzen Meeres im
bulgarischen Kuestenbereich. Arch. hydrobiol. 45: 1-
192.

Chernichko, LI, Grinchenko, A.B. & Siochin, V.D. 1991.
Waders of the Sivash Gulf, Azov - Black Sea, USSR.

Wader Study Group Bull. 63: 37-38.

Cramp, S. & Simmons, K.E.L.(ed.} 1983. The birds of the
Western Palaearctic, Vol. 3. Oxford University Press,
Oxford.

Creutz, G. 1976. Geheimnisse des Vogelzuges. A.-
Ziemsen-Verlag, Lutherstadt-Wittenberg.

Davidson, N.C., Rothwell, PI. & Pienkowski, M.W. 1998.
Towards a flyway conservation strategy for
waders. International Wader Studies 10: this volume.

Dijksen, L. & Blomert, A.M. 1989. Mid winter waterfowl
census in Turkey, January 1989. WIWO-report 31.
Zeist.

Dittberner, H. & Dittberner, W. 1982. Ein Indiz fuer
gemeinsamen Zug von Alpen- und
Zwergstrandlaeufer (Calidris alpina, C. minuta). Ber.
Vogelwarte Hiddensee 2: 83-84.

Esselink, P. & Zwarts, L. 1989. Seasonal trend in burrow
depth and tidal variation in feeding activity of
Nereis diversicolor. Mar. Ecol. Prog. Ser. 56: 243-254.

Glutz von Blotzheim, U.N. (ed.). 1975. Handbuch der Vigel
Mitteleuropas, Band 6. Akademische
Verlagsgesellschaft, Wiesbaden.

Glutz von Blotzheim, U.N. (ed.). 1977. Handbuch der Vigel
Mitteleuropas, Band 7. Akademische
Verlagsgesellschaft, Wiesbaden.

Gretton, A. 1991. The ecology and conservation of the
Slender-billed Curlew (Numenius tenuirostris).

ICBP Monograph No. 6, Cambridge.

Grimmett, RFA. & Jones, T.A. 1989. Important bird areas
in Europe. ICBP Techn. Publ. 9. Cambridge.

Gromadzka, J. 1989. Breeding and wintering areas of
Dunlin migrating through southern Baltic. Ornis
Scand. 20: 132-144.

Hagemeijer, E.J.M. & Blair, M.]. (eds.) 1997. The EBCC
Atlas of European breeding birds: their distribution and
abundance. T. & A.D. Poyser, London. 903 pp.

Hale, W.G. 1973. The distribution the Redshank Tringa
totanus in the winter range. Zool. J. Linn. Soc. 53:
177-236.

Harengerd, M., Melter, J. & Reinke, E. 1991. Ornithological
observations in Romania during April 1990. Wader
Study Group Bull. 62: 37-38.

Kiss, J.B. 1971. Date preliminare asupra
Ornitofauneilnsulei Sahalin si rolul ei in migratie I.
Peuce 1: 479-494.

Kiss, ].B. 1973. Date preliminare asupra
Ornitofauneilnsulei Sahalin si rolul ei in migratie II.
Peuce 3: 539-567.

Korzyukov, A L, Koshelev, A.IL & Chernichko, LI. (eds.).
1991. Rare birds of the Black Sea coastal area. Kiev;
Odessa: Lybid. 270 pp.

Kube, J. & Grube, B. 1992. Breeding waders around Burgas
Bay (Bulgaria) in 1990. Wader Study Group Bull. 65:
55-57.

McClure, HE. 1974. Migration and survival of the birds of
Asia. Bangkok.

Meininger, P. (ed.). 1990. Birds of the wetlands in
northeast Greece, spring 1987. WIWO-report 20.
Zeist.

Meltofte, H. 1991. The northern Dunlin puzzle. Wader
Study Group Bull. 62: 15-17.

Mullie, W.C., Khounganian, EE. & Amer, M.-H. 1989. A
preliminary list of Egyptian bird ringing recoveries
1908-1988. Foundation for Ornithological Research
in Egypt. Middelburg,.

391



International Wader Studies 10 . 379-393

Nadler, T. 1990. Einfluege von Brachschwalben (Glareola
pratincola und Glareola nordmanni) nach Mittel-
und Nordeuropa, ihre Abhaengigkeiten und
Ursachen. Rudolstaedter nat. hist. schr. 3: 75-88.

Nankinov, D. 1989. The status of waders in Bulgaria.
Wader Study Group Bull. 56: 16-25.

Nankinov, D. 1991. Sightings of Slender-billed Curlew
Numenius tenuirostris (Vieillot 1817) in the Balkan
countries. Wader Study Group Bull. 62: 24-32.

Nazarenko, L.F. & Amonsky, L.A. 1986. The impact of
synotopic processes and weather on bird migration in
the Black Sea coastal area. Vischa-Shkola, Kiev-
Odessa, Russia.

Nikiforov, M.V. 1998. Current distribution and population
trends of some rare waders in Belarus.
International Wader Studies 10: this volume.

Nikolaus, G. 1987. Distribution atlas of Sudans birds with
notes on habitat and status. Bonn. zool. Monog. 25.

OAG Miinster. 1989. Beobachtungen zur
Heimzugstrategie des Kampflaeufers Philomachus
pugnax. J. Orn. 130: 175-182.

OAG Miinster. 1991. Report of ornithological expedition to
northern Cameroon. Biologische Station Miinster,
Miinster.

Pearson, D.J. 1981. The wintering and moult of Ruffs
Philomachus pugnax in the Kenyan Rift Valley. Ibis
123: 158-182.

Perennou, C. 1991. African Waterfowl Census 1991 - Les
Denombrements Internationaux dOiseaux dEau en
Afrique 1991. IWRB, Slimbridge.

Pienkowski, M.W. 1983. Surface activity of some intertidal
invertebrates in relation to temperature and the
foraging behaviour of their shorebird predators.
Mar. Ecol. Prog. Ser. 11: 141-150.

Piersma, T. (ed.). 1986. Breeding waders in Europe. Wader
Study Group Bull. 48, Suppl. IWRB Special Publ. 6.

Piersma, T., Beintema, A.J., Davidson, N.C., OAG Miinster
& Pienkowski, M.W. 1987. Wader migration
systems in the East Atlantic. Wader Study Group
Bull. 49, Suppl., IWRB Special Publ. 7: 35-56.

Ploeger, PL. 1968. Geographical differentiation of arctic
Anatidae as a result of isolation during the last
glacial. Ardea 56: 1-155.

Prokosch, P. 1988. Das Schleswig-Holsteinische
Wattenmeer als Fruehjahrsaufenthaltsgebiet
arktischer Watvogelpopulationen am Beispiel von
Kiebitzregenpfeifer (Pluvialis squatarola L. 1758),
Knutt (Calidris canutus L. 1758) und Pfuhlschnepfe
(Limosa lapponica L. 1758). Corax 12: 273-442.

Remane, A. & Schlieper, C. 1958. Die Biologie des
Brackwassers. Die Binnengewaesser 22.

Roberts, J.L. 1980. The status of Charadriiformes in
Bulgaria. Bonn. Zool. Beitr. 31: 38-57.

Résner, HU. 1990. Sind Zugmuster und
Rastplatzansiedlung des Alpenstrandlaeufers
(Calidris alpina alpina) abhaengig vom Alter ? J.
Orn. 131: 121-139.

Rudenko, A.G. 1998. The Oystercatcher Haematopus
ostralegus in the Black Sea Nature Reserve.
International Wader Studies 10: this volume

Scheufler, H. & Stiefel, A. 1985. Der Kampflacufer. A.-
Ziemsen-Verlag, Wittenberg-Lutherstadt.

Schiemann, H. 1989. Vom Durchzug und der
Ubersommerung des Odinswassertreters in

Osteuropa. Der Falke 36: 14-21.

Scott, D.A. 1980. A preliminary inventory of wetlands of
international importance for waterfowl in West Europe
and Northwest Africa. IWRB, Slimbridge.

Serra, L. & Baccetti, N. 1992. La migrazione primaverile
del Combattente (Philomachus pugnax) e della
Pittima reale (Limosa limosa) in Italia settentrionale:
descrizione delle ricerche in corso e proposte per la
conservazione delle aree di sosta. Suppl. Ric. Biol.
Selv. 19: 177-190.

Siochin, W.D., Chernichko, LI. & Adamadzkaja, T.B. (ed.).
1988. Colonial waterbirds of the Southern Ukraine.
Nauka Dumka, Kiev. [In Russian].

Smit, C.J. 1986. Waders along the Mediterranean. A
summary of present knowledge. Ric. Biol.
Selvaggina 10 (Suppl.): 297-317.

Smit, C.J. & Piersma, T. 1989. Numbers, midwinter
distribution and migration of wader populations
using the East Atlantic Flyway. In: Boyd, D.H. &
Pirot, J.Y. (eds.). Flyway and reserve networks for
waterbirds. IWRB Special Publ. 9: 24-63.

Stiefel, A. & Scheufler, H. 1983. Der Rotschenkel. A.-
Ziemsen-Verlag, Wittenberg-Lutherstadt.

Stiefel, A. & Scheufler, H. 1989. Der Alpenstrandlaeufer. A.-
Ziemsen-Verlag, Wittenberg-Lutherstadt.

Summers, R.W., Underhill, L.G., Pearson, D.]. & Scott, D.A.
1987. Wader migration systems in southern and
eastern Africa and western Asia. Wader Study
Group Bull. 49, Suppl/IWRB Special Publ. 7: 15-34.

Szekely, T. 1991. Status and breeding biology of Kentish
Plover Charadrius alexandrinus in Hungary - a
progress report. Wader Study Group Bull. 62: 17-23.

Tinarelli, R. 1987. Wintering biology of the Black-winged
Stilt in the Maghreb region. Wader Study Group
Bull. 50: 30-34.

Tinarelli, R. 1990. Risultati dellindagine nazionale sul
Cavaliere dltalia Himantopus himantopus (Linnaeus,
1758). Ric. Biol. Selvaggina 87: 1-102.

Tinarelli, R. 1998. Observations on Palaearctic waders
wintering in the inner Niger Delta of Mali.
International Wader Studies 10: this volume

Tinarelli, R. & Baccetti, N. 1989. Breeding waders in Italy.
Wader Study Group Bull. 56, 7-15.

Uhlig, R. 1984. Zum Durchzug des Sumpflaeufers
(Limicola falcinellus (Pont.)) in Bulgarien. Faun. Abh.
Mus.Tierkunde Dresden 12: 69-80.

Uhlig, R. 1989. Zum Status der Rotfluegelbrachschwalbe
(Glareola pratincola) in Sudosteuropa. Orn. Mitt. 41:
155-159.

Uhlig, R. 1990a. Zur Bestandssituation des Stelzenlaeufers
(Himantopus himantopus) in Sudost-Europa.
Kartierung mediterr. Brutvoegel 4: 13-17.

Uhlig, R. 1990b. Neue Nachweise des Odinswassertreters
(Phalaropus lobatus) in Bulgarien. Orn. Mitt. 42: 156-
157.

Uhlig, R. 1990c. Zum Vorkommen des
Terekwasserlaeufers (Xenus cinereus) in
Sudosteuropa. Beitr. Vogelkd. 36: 234-235.

Uhlig, R. 1990d. On the migration of the Whimbrel,
Numenius phaeopus, in Bulgaria. Zoology in the
Middle East 4: 33-38.

Uhlig, R. 1990e. Zum Durchzug des Steinwaelzers,
Arenaria interpres, in Bulgarien. Beitr. Vogelkd. 36:
109-112.

Uhlig, R. 1991a. Vogelbeobachtungen in Bulgarien 1976-
1989. Orn. Mitt. 43: 252-258.

392



Kube et al. : The northern and western Black Sea region - the Wadden Sea of the Mediterranean Flyway

Uhlig, R. 1991b. Zum Zug des Kiebitzregenpfeifers,
Pluvialis squatarola, in Bulgarien. Zoology in the
Middle East 5: 21-23.

van der Have, TM., Van den Berk, VM., Cronau, J.P. &
Langeveld, M J. (eds.) 1988. South Turkey project.
A survey of waders and waterfowl in the Cukurova
Deltas, spring 1987. WIWO report 22. Zeist.

van Dijk, A.J., Van Dijk, K., Dijksen, L.J., Van Spanje, TM. &
Wymenga, E. 1986. Wintering waders and
waterfowl in the Gulf of Gabes, Tunisia, January-
March 1984. WIWO report 11. Zeist.

van Impe, J. 1970. Migration d Automne des Laro-
Limicoles en Dobroudja maritime du sud
(Roumanie). Gerfault 60: 239-277.

van Impe, J. 1977. L Avifaune estirale du complexe
lagunaire Razelm-Sinoe (Roumanie). Alauda 45:17-
52.

van Impe, J. 1989. The autumn migration of waders in the
Puszta Hortobaggi. Wader Study Group Bull. 57: 36-
39.

van Vessem, J., Moser, M. & Rose, P. 1992. Wintering
waterfowl in the Mediterranean region and the
effects of wetland loss and degradation. In: CM.
Finlayson, G.E. Hollis, & T.J. Davis (eds.),

Managing Mediterranean Wetlands and their Birds.
IWRB Special Publ. 20: 169-176.

Viksne, J.A. & Mihelson, H.A. 1985. Migrations of birds of
Eastern Europe and Northern Asia. Nauka, Moscow.
In Russian.

Weber, P. & Szabo, I. 1985. Histria-Observatii ornitologice
diu perioda 1975-1983. Delta Dunarii 1: 77-84.

Wilson, J.R., Czajkowski, M.A. & Pienkowski, M.W. 1980.
The migration through Europe and wintering in
West Africa of Curlew Sandpipers. Wildfowl 31:
107-122.

Wymenga, E., Engelmoer, M., Smit, C.J. & Van Spanje, T.
1990. Geographical breeding origin and migration
of waders wintering in West Africa. Ardea 78: 83-
112.

Zwarts, L., Felemban, HM. & Price, AR.G. 1991. Wader
counts along the Saudi-Arabian Gulf coast suggest
that the Gulf harbours millions of waders. Wader
Study Group Bull. 63: 25-32.

393



