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Abstract. In 1982-1990 passages of 101 species of water-and-marsh birds were observed
in the valley of the Middle San, mainly on the ponds at Starzawa and sedimentation basins
at Siedliska. The migration route was found to extend along the San valley, through the
Przemyska Brama (Przemys| Gate) into the valley of the River Dniester. In autumn on
the ponds at Starzawa the number of birds on passage averaged 10 000 per inspection
(max. 40 000), among which Anas platyrhynchos, Fulica atra, Vanellus vanellus, Larus
ridibundus and Aythya ferina were dominant, forming 95% of the group. In spring
approx. 1500 birds were counted during each inspection (max. 5000); here, Anas
platyrhynchos, Vanellus vanellus, Larus ridibundus, Aythya ferina, A. fuligula and
Philomachus pugnax predominated and formed 80% of the group.

Key words: Water-and-marsh birds, migrations, spring passage, autumn passage, River
San, south-eastern Poland.
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I. INTRODUCTION

The south-eastern part of Poland is crossed by one of the important inland routes of
migratory birds, called the Black Sea-Egipt route. The region of the middle San valley and
€specially the area of the Przemysl Gate form a peculiar "stage" used by migrating birds,
Which find suitable conditions here to rest and take food.

The main purpose of this paper is to present the specific composition and quantitative
felations of migrating birds (Non-Passeriformes) and to compare their passage dynamics
With that in other regions of the country.

Migrations of water-and-marsh birds were investigated in Poland by many authors,
most of whom, however, dealt with incomplete materials and studies conducted for too short
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a period or only in one season of the year. That is why with regard to some species (e. g.
Lapwing) it was impossible to make comparisons with other water bodies.

Literature concerning the migrations of birds in south-eastern Poland is very scanty.
In the study area only JOZEFIK (1961) analysed the passages of some species on the basis
of his observations made on an old river-bed at Hurko. Some species are besides mentioned
by NOWICKI (1866), DZIEDUSZYCKI (1880, 1895), GODYN (1937, 1939), CAIS (1965),
KUREK (1973, 1977,1979) and KUREK & KUNYSZ (1984). Some of their data were utilized
in a general way in the study Ptaki Ziemi Przemyskiej (Birds of the Przemys] region)
(HORDOWSKI & KUNYSZ 1991). Atpresent we take up a detailed analysis of the migrations
of water-and-marsh birds in the valley of the middle San.

We wish to thank Dr Tadeusz STAWARCZYK heartily for his critical reading of the
typescript of the paper.

II. STUDY AREA

The San valley is formed by an erosional depression stretched about 200 m a. s. 1.
between the edge of the Carpathian Mts. and the Sandomierz Lowland in the southern part
of the Sandomierz Basin (KONDRACKI 1978). The main bulk of material was gathered
during an investigation carried out between Przemysl and Jarostaw and, above all, on
fishponds at Starzawa and sewage sedimentation basins at Siedliska (Fig. 1).

The fishponds at Starzawa, about 750 ha in area, are surrounded by wide pastures and
cultivated fields. In the south-east they border upon a carr several tens of hectares in area.
The ponds are 120-140 cm deep, the pH of the water being 7-7.4; the mineral sediment
on sandy substratum is 20-30 cm thick (PIORECKI 1980). The emerged plants are mainly
those of the communities belonging to the Phragmitetea; they form a several-hectare patch
in the south, while in the remaining parts they grow close to the dikes. The submerged
vegetation occurs in the central parts of the ponds and forms communities from the
Potamogetonetea. Regular fish farming is run in the ponds, carp being the main species
reared. The ponds are emptied every year towards the end of September or at the beginning
of October and filled in mid-May.

The sewage sedimentation basins are situated about 7 km east of Przemysl, in the
vicinity of Siedliska. They occupy an area of about 25 ha, consisting of 9 diked ponds.
Two of them are void of water and their silty bottoms are exposed (both together about
3-4 ha in area). The remaining ponds have more or less defiled water. The sedimentation
basins are situated amidst meadows and fields. In 1989 the silty areas underwent a
reduction because of rapid eutrophization. The basins are not subjected to any treatments
except for the pumping-out of water on to the surrounding meadows (in some years).

III. METHODS

Obs.erations were conducted on the fishponds at Starzawa in 1982-1989. At the
beginning, from May 1982 throughout 1983 they were not systematic; nevertheless, they
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Fig. 1. A map of the study area. 1 — state frontier, 2 — rivers, 3 — old riverbeds, 4 — ponds and
sedimentation basins, 5 —towns, 6 — villages mentioned in the text.

enabled us to get acquainted with the area and to work out the methods of counting; the
bulk of material was gathered in 1984-1989. A total of 108 counts were made during our
rounds of the whole complex of ponds from 8 A. M. to 2 P. M. From the dikes we noted
all the species of birds, giving special attention to those moving from pond to pond. As
we did not flush the birds away from among the reeds, the numbers of species hard to
discover were underestimated (Bittern, Little Bittern and Night Heron) and some of them
Wwere not noted at all (e. g. Spotted Crake).

Observations on the sedimentation basins at Siedliska were carried out from 1987 to
1989 using the same methods as on the ponds at Starzawa. They took us 78 days spent in
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the field and, if we add observations made on other reservoirs and on the River San, that
number increases up to nearly 200 days. In working out the material, we followed the
principles presented by BOROWIEC et al. (1981).

IV. SYSTEMATIC SURVEY OF SPECIES

This survey includes 101 species of water-and-marsh birds from the following mor-
phoecological groups (DOBROWOLSKI 1973): swimming birds, waders and birds taking
food on the wing (excluding shore birds of prey). Because of the lack of strict criteria for
classifying some birds in the water-and-marsh avifauna, in selecting them in the survey
we based ourselves on a work by FERENS and WASILEWSKI (1977). Birds of prey
associated with the water environment have been ommited from this survey.

Abbreviations used in text: ad. — adult bird, imm. — immature bird.

Gavis stellata (PONTOPPIDAN, 1763). Nov. 16, 1980 — 1 imm. and Nov. 13,1983 -1
imm. on the San near Ostréw, Nov. 2, 1985 — 3 birds on the ponds at Starzawa
(HORDOWSKI & KUNYSZ 1991).

Gavia arctica (LINNAEUS, 1758). Observed 7 times: Oct. 27,1984 — 3 birds, Nov. 3,
1984 — 2 birds, Nov. 2and 16, 1985 —1 bird in summer plumage on the ponds at Starzawa
and, besides, single birds in winter plumage on the San: Nov. 18, 1968 at Przemysl, Oct.
26, 1985 near Ostr6w and Nov. 15, 1987 near Wapowce (HORDOWSKI & KUNYSZ, 1991).

Tachybaptus ruficollis (PALLAS, 1764), not numerous in both spring and autumn
migration seasons. Most often it is seen single or in groups up to 5, rarely, 10 birds;
exceptionally, on Sept. 20, 1989 47 birds were observed on the sedimentation basins at
Siedliska. First birds appear towards the end of March or at the beginning of April. The
spring passage is rather indistinct, the somewhat more pronounced autumn passage starts
at the beginning of August and lasts till mid-October, reaching the highest level in
mid-September. The last bird stay on the ponds at Starzawa until these have been covered
with ice; they winter singly on the San.

Podiceps cristatus (LINNAEUS, 1758), observed regularly, is more numerous in atumn
(Fig. 2). The spring passage begins in mid-March, the numbers of birds increasing
gradually to attain a peak in the first decade of April. Another peak occurs at the beginning
of the third decade of April. The autumn migration is characterized by its many-peak
dynamics. At the beginning of August the abundance of birds on the ponds at Starzawa is
connected with the presence of breeding birds. After their departure it decreases and next
peaks again in the first decade of September (380 birds). While the total number of birds
decreases consantly, yet it shows two other minor rises at the outset of the third decade of
September and towards the end of October. Earliest observation — Mar. 17, 1984, latest
observation — Dec. 2, 1984.

Podiceps grisegena (BODDAERT, 1783), represented by very small numbers both in
spring and in atumn; single birds were met with, rarely their pairs and exceptionally, on
Aug. 21, 1956, 5 birds were seen on the old riverbed at Hurko (JOZEFIK, 1961). In spring
the first individuals arrive at the beginning of April and the last birds on passage were
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Fig. 2. Numbers of Podiceps cristatus on the Fig. 3. Maximum numbers of Podiceps ni-
ponds at Starzawa in 1984-1989. Black gricollis on the ponds at Starzawa in 1984-
columns — mean numbers; white columns 1989.

— maximum numbers.

noted towards the end of the first decade of May. In the autumn season six observation
were made in August and at the beginning of September. Earliest observation — Apr. 1,
1988; latest observation — Sept. 12, 1987 —on the ponds at Starzawa.

Podiceps auritius (LINNAEUS, 1758), 1 bird observed on the old riverbed at Hurko on
May 10, 1987 (HORDOWSKI & KUNYSZ 1991).

Podiceps nigricollis (C. L. BREHM, 1831), regular passage migrant, more numerous
in spring. Its passage begins in the last decade of March and reaches a peak at the turn of
April, after which the numbers of birds decrease dramatically (Fig. 3). At the time of the
peak passage the number of birds on the ponds at Starzawa comes up to 80. The autumn
Passage is practically imperceptible, the most individuals, 20 at most, being noted in
August and at the turn of September. Earliest observation — Mar. 28, 1988; the latest one
—Oct. 20, 1987, on the ponds at Starzawa.

Phalacrocorax carbo (LINNAEUS, 1758), not numerous passage migrant, observed
5-6 times yearly; encountered, above all, on the ponds at Starzawa, most often in August
and September. The earliest appearance — Apr. 3, 1989, the latest — Sept. 12, 1987, the
biggest flock — Aug. 4, 1986 — 8 birds. From year to year this species is met with more
and more fequently, which is connected with a rise in the size of this population in this
Country (PRZYBYSZ et al. 1985). ;

Pelecanus onocrotalus LINNAEUS, 1758. One White Pelican was shot at Laszki on
Oct. 19, 1878. One bird stayed on the ponds at Starzawa on Jun. 27-29, 1987. We failed
to identify it to specific level (HORDOWSKI & KUNYSZ 1991).

Botaurus stellaris (LINNAEUS, 1758) was observed only three times on the ponds at
Starzawa in migration seasons: Apr. 27, 1986 — 1 bird, Sept. 13, 1987 — 2 birds and Oct. 3,
1987 — 1 bird; one bird was besides found dead at Hermanowice on Mar. 23, 1962 (CAIS 1965).



