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Abstract. Bird communities of 10 parks and cemeteries in Lublin (SE Poland) were studied in the winter seasons of the years
1988/89 to 1990/91. Each season, nine census visits were made to the study areas in the period November-February. A total
of 44 species were recorded (of which 10-32 occurred in particular areas). Dominant were 11 species, which accounted for
77-93% of the populations studied. Commonest in all areas, and in all years, were Corvus frugilegus and Parus major. Densities
of birds ranged from 36-62 individuals/10 ha (in peripheral areas) to 619 during one census visit to a small cemetery in the
central partof the City. Permanent changes in the sizes of wintering populations were not noted in the course of the different
seasons. In successive years, the species compositions and dominance structures in particular areas were either identical,
or distinctly similar. In comparison to that of other towns and cities, the winter avifauna of Lublin is rich, and particularly

notable for the significant representation of Picidae and Strigidae.
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INTRODUCTION

In Poland, the avifauna of urban green areas is
known better than that in other urban and non-urban
habitats. However, a decided majority of the work
done has been concerned with birds in the breeding
season (Luniak 1983, Tomialoj¢ 1977).

To date, wintering communities of birds have only
been described in Warsaw (Luniak 1981) and in Po-
znan (Gérski & Gorska 1080). In addition, general
information about, or mentions of, the avifauna in the
winter period have been provided by several authors
(Gérski 1981, Okulewicz 1971, Riabinin & Olear-
nik1985, Strawiiiski 1963).The subject matter is of in-
terest on account of the considerable influx of birds
into towns and cities during the winter period, and the
significance of this phenomenon for the process of
urbanization of avifauna.

A previous work (Biadun 1994) described the bre-
eding avifauna of parks and cemeteries in Lublin. This
paper presents the wintering communities in these
same areas.

STUDY AREAS AND METHODS

With 352,500 inhabitants, Lublin is the largest Po-
lish city east of the Vistula. Itlies in the valley of a small
river Bystrzyca. Within the administrative boundaries
of the city there are two forest complexes covering
several hundred hectares. These did not constitute a
subject of the present research.

Lublin’s urban green space is limited, and covers a
total area of only 1062 ha. All Lublin’s cemeteries and
larger parks were included in research carried out in
the course of three winter seasons (1988/89 to
1990/91). These green spaces, covering a total of 123,5
ha, were as follows:

- Ludowy Park (PL) - a 30.1 ha park with large
open spaces. Founded in 1953, its tree stands are do-
minated by broadleaved species. It is bounded by the
Bystrzyca and by sugar factory settling ponds to the
W and SW.

- Lipowa Street Cemetery (CL) - a cemetery in the
city centre area covering 18.4 ha and founded in 1816.
It is surrounded on all sides by roads and built-up
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areas. There are old stands of trees. with Thuja species
dominanting in the undergrowth.

- The Botanic Garden (OB) - set out in a peripheral
location in 1946, and covering 18.0 ha. Old stands of
trees occur in some parts and there is a considerable
diversity of biotopes. The Garden is surrounded by a
mosaic of habitats.

- Majdanek Cemetery (CM) - a 16.4 ha cemetery
founded on the periphery in the 1970s and charac-
terized by extensive open areas. Groups of trees —
predominantly coniferous - arerestricted to the edges,
which are surrounded by meadows and fields.

— Saski Garden (OS) - a 12.9 ha city-centre park
with old stands of trees. Founded in 1837, it is surro-
unded by roads and built-up areas.

- Unicka Street Cemetery (CU) —an 11.0 ha area in
the shape of a considerably-elongated rectangle, it was
set aside in 1932 and is surrounded by roads, built-up
areas and open areas. The undergrowth is dominated
by Thuja sp.
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Fig. 1. Percentage detection of species in relation to the number of
census visits (CV) made in a season — mean values (the curve) and
standard deviations from 24 census cycles: three year’s data from 7
areas and one year’s data from a further 3.

[Ryc. 1. Wykrywalno$¢é gatunkéw w zaleznosci od liczby liczert w
sezonie. (CV) - wartosci $redniei odchylenie standardowe z 24 cykli
liczert na poszczegblnych powierzchniach. Dane trzyletnie z 7 po-
wierzchni + jednoroczne z 3 powierzchni.]
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— The Wood in Czechéw (LC) - a smalll (6.0 ha)
afforested complex with a peripheral location. Broad-
leaved trees predominate in a tree stand about 30 years
old. Surrounded by roads and open areas.

- Akademicki Park (PA) —a small (5.5 ha) city-cen-
tre park founded in the 1950s. Busy roads lie to the E
and S, built-up areas in the other directions.

-Kalinowszczyzna Cemetery (CK) -a 2.7 ha ceme-
tery which is the oldest in the city; having been foun-
ded in the 18th century. The udergrowth is
poorly-developed and the area is surrounded by open
or built-up areas.

- Bronowicki Park —a 2.5 ha city-centre square with
an old stand of trees. Founded in the middle of the last
century, it is surrounded by busy roads and built-up
areas.

Direct, continuous feeding of birds by people was
not noted in any of the areas studied. A more detailed
characterization of the study areas was given in the
previous work (Biadun 1994).

Census visits (9 per area per season) were carried
out between the last third of November and the end
February. They were always made before noon, and
areas of 8-20 ha (mean 13 ha) were censused in the
course of one hour.

DETECTION ABILITY SPECIES

In a single visit to an area it was usual to discover
about half of the species recorded there in a given winter
season. Calculated on the basis of the results obtained in
particular areas in the different years, the minimum
mean index of detection was 40% and the maximum
70%. These indexes are in accord with those cited by
Dannenburg (1977). There was no apparent relationship
between the effectiveness of censuses and the time of the
winter season or the size of the study area.

On average, the first visit to an area revealed
50.0t12.1% of the number of species recorded there in
the whole of a winter. After the third visit, this value
had increased to 74.8+9.6%, and after the fifth to
85.317.3%. The sixth visit was the earliest occasion on
which there was no further increase in the number of
species recorded (such a situation arose in 4 cases out
of 24). In 17 cases, the number of species recorded
continued to grow up to the last (9th) census visit
(Fig.1).
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The material obtained was used to verify the met-
hod employed by Luniak (1981) in Warsaw parks,
which involved counting 2-3 times in the season. Two
variants weresimulated: counting 3 times (on the basis
of results obtained in counts made in mid-December,
mid-January and mid-February) or counting twice
(using results from counts at the end of December and
the end of January). Values obtained in this way were
compared with full data obtained in the course of all
counts. Comparisons were made separately for the
different study areas and for each year.

In 12 cases out of 24, the first variant did not reveal
1-2 species considered to be permanent in a study
area. Omitted most often (3 times were Turdus pilaris
and T. merula. Pyrrhula pyrrhula and Accipiter nisus
went unregistered twice and Picus viridis,Passer dome-
sticus, Coccothraustes coccothraustes, Dendrocopos medius
and Parus montanus once. Detected on average were
75% (60-87%) of all species and 95% (80-100%) of
those permanent.

Still greater errors were recorded when the results
from 2 counts were compared with the full monitoring
fromall 9. A total of 21 permanent species were omitted,
and omissions were made in as many as 19 caseS out of
24.In over half (10) of these cases, some 2-5 species went
unregistered. In such a way of counting Passer domesticus
and Turdus pilaris went unregistered four times, Pyrrhula
pyrrhula and Carduelis chloris three times, and — among
others — Regulus regulus, Passer montanus, Streptopelia
decaocto, Certhia brachydactyla and Dendrocopos major
went unregistered twice. Finally, Dendrocopos medius, D.
minor, Bombycilla garrulus, Carduelis carduelis, Corvus co-
rone and several othe species were not found at all.
Sometimes these were the only cases in which a given
species was registered. Revealed on average were only
64% (42-83%) of all species recorded and 88% (67-100%)
of those permanent.

These counts indicate that the results of 2-3 censu-
ses may not be recognized as giving a representative
picture of the winter avifauna of urban green space.

COMPODITION OF AVIFAUNA

Tables 1-4 present results in the form of mean
population sizes (the mean number of individuals per
10 ha per census) and mean biomasses (in kg/10 ha
per count). Values for density are only given for spe-

cies which were recorded at least 3 times in the study
period, and which represented at least 0.1% of the total
numbers of birds occurring in that area. These were
recognized as the permanent species in the given area.
Remaining species were signified by the sign “+”. In
the case of biomass, numbers are given only for species
whose values exceeded 0.1 kg/10ha per count.

Species composition and numerical dominance
were compared using the indexes of Sorensen and
Renkonen, in the version employed by Glowaciriski
(1975).

A total of 44 species were recorded in the study
areas. As Tables 14 show, particular areas had be-
tween 10 species (at LC) and 32 species (at PL). In
larger areas, the numbers recorded in a particular year
were close to those recorded in the course of the entire
study period (at 74-97%). However, in smaller areas
the numbers in any particular year were distinctly
lower (at 60-84%). Densities of birds wintering in the
peripheral areas (CM, OB and LC) were by decidedly
lower than in the remaining areas. Highest densities
were noted in the smallest areas (619 individuals/ 10
ha per count at CK and at PB). These values were
between several and ten to twenty times higher than
those noted in OB (52), LC (62) and CM (36). In the
other city-center parks and cementaries densities ran-
ged from 98 to 210 individuals/ 10 ha per cont. Indices
calculated for biomass looked similar but showed still
greater differences: with CK having 229.5kg/10 ha, as
compared to PB with 119.8, OB with 14.4, LC with 12.9
and CM with 8.4.

NUMERICAL DOMINANCE STRUCTURE

Of the 44 species recorded, 11 were amongst the
dominants (>5%) on at least one occasion. These spe-
cies were: Corvus frugilegud, C. monedula, Pica pica,
Parus major, P. caeruleus, Phyrulla phyrulla, Carduelis
spinus, Passer domesticus, Turdus pilaris, Asio otus and
Streptopelia decaocto. All together these species consti-
tuted between 77.0 and 99.4% (mean 85%) of the total
numbers of birds wintering. Values calculated on the
basis of biomass were still higher, with the biomass of
birds of these species taking 72.5-99.4% (tnean 93%) of
the total. In city-center areas (CL, CU, CK, OS, PA and
PB), Corvus frugilegus alone had values for biomass of
between 87.0 and 93.5%.
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Table 1. Winter fauna of the Lipowa Str. Cemetery (CL), Saski Garden (OS) and Botanic Garden (OB) — density (ind./10ha/census visit),
dominance (%) and biomass (B — kg/10ha/census visit).

[Tabela 1. Awifauna zimowa Cmentarza przy ul. Lipowej (CL), Ogrodu Saskiego (OS) i Ogrodu Botanicznego (OB) - zageszczenie
(0s./10/ha/1liczenie), dominacja iloSciowa (%) i biomasa (B ~kg/10ha/1 liczenie).}

CL (18.4ha) B OS (12.9 ha) B OB (18.0 ha) B

'88/89 | '89/90 | '90/91| = 88/89 | '9/90 | '90/91 | % 90/91 | =%
Corvus frugilegus 149.2 90.5 93.7 613 555 154.4 9.7 105.6 57.0 59.9 13.6 262 68
Parus major 135 213 172 95 03 302 322 33.8 153 0.6 74 142 +
Streptopeliadecaocto 242 10.8 5.9 75 27 316 59 6.0 6.9 29
Pica pica 29 44 35 20 07 16 24 14 0.8 04 51 9.8 1.0
Parus caeruleus 4.8 54 42 26 + 6.9 4.6 49 26 + 37 71 +
Pyrrindapyrrhula 08 5.7 03 13 + 88 38 84 33 02 0.7 13 +
Turdus merula 21 29 17 12 02 31 47 42 19 04 05 10 +
Corvus monedula 17 0.6 05 05 02 185 95 112 62 33 9.7 187 24
Carduelis spinus 345 351 9.8 87 02 26 5.0 +
Sitta europaea 0.7 17 17 0.8 + 13 24 3.1 1.1 + 0.8 15 +
Dendrocopos major + 04 0.4 02 + + 09 0.7 02 + 05 1.0 +
Strix aluco 04 0.7 0.8 03 03 07 13 03
Certhia brachydactyla 05 1.1 02 03 + 05 04 04 02 + + + +
Passer montanus + + 11 02 + + 12 + 02 + 1.1 21 +
Dendrocopos medius + 02 - 0.1 + 03 03 + 0.1 +
Passer domesticus 7.7 9.6 6.6 38 02
Troglodytes troglodytes - 0.6 + 0.1 + - + - + + 0.1 02 +
Phasianus colchicus 22 42 22
Parus ater - 26 56 15 +
Carduelis chloris 05 + + 0.1 + + + - + + + + +
Regulus regulus 0.7 2.1 04 0.6 + + - - + + 0.1 02 +
Turdus pilaris 04 + 13 03 + - - + + +
Corvus corone + + + + + 2.1 4.0 12
Fringilla coelebs + + - + + - + - + + 04 0.8 +
Picus viridis - - + + + 03 + + 0.1 + 0.1 02 +
Bombycilla garrulus - 59 + 1.1 0.1
Accipiter nisus + + + + + 0.1 02 +
Parus montanus 04 08 +
Coccothraustes coccothr. + + + + + + + + + + + + +
Dendrocopos syriacus - - + + + + + +
Certhia familiaris - + + + + - + + + + + + +
Dendrocopos minor + - - + +
Cardudis aardudis + + - + +
Erithacus rubecula - + [ + +
Falco columbarius - + - + +
Sturnus vulgaris - + - + + + + - + +
Perdix perdix + + +
Anas platyrhynchos + + +
Total - sp. 23 29 24 31 20 22 20 25 27
Density and biomass 2365 1593 1475 (60.4) | 2656 1783  187.1 (68.4) | 519 (14.9)
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Table 2. Winter awifauna of Ludowy Park (PL), Akademicki Park (PA) and Wooded in Czechéw (LC). Explanations - see Tab. 1.
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[Tabela 2. Awifauna zimowa Parku Ludowego (PL), Parku Akademickiego (PA) i Zadrzewieri na Czechowie (LC) - objasnienia - patrz

Tab. 1.]
PL (30.1ha) B PA (5.5ha) B LC (6.0ha) B
88/89 | ‘89/90 | ‘90/91| = 88/89 | 89/90 | '00/91| = 90/91 | %
Corvus frugilegus 547 273 28.1 376 183 1333 1052 1083 613 578 220 355 110
Streptopeliadecaocto 207 20.1 21 14.6 29 9.1 26 14 23 09
Parus major 116 20.0 9.0 138 03 30.7 40.6 309 18.1 07 185 298 0.4
Pica pica 54 5.8 46 54 11 5.0 6.5 4.0 28 1.0 70 113 14
Parus caeruleus 28 21 23 25 + 48 48 34 23 + 104 168 0.1
Pyrrhula pyrrhula 110 74 111 100 03 123 127 153 71 04 28 45 +
Turdus merula 1.1 35 0.7 18 02 65 75 65 3.6 07 + + +
Turdus pilaris 0.7 17 0.1 0.8 + 34 14 26 3 02 + + +
Carduelis spinus 79 11 40 44 + 32 + + 0.6 +
Dendrocopos major + 04 03 0.2 + - 0.6 - 0.1 +
Coccothraustes coccothr. 03 0.9 02 05 + + + 0.6 0.1 +
Carduelis chloris 04 05 + 03 + 12 + + 02 +
Certhia brachydactyla + 05 05 03 + 1.0 + - 02 +
Corvus corone 34 14 12 20 12 - - + + +
Carduelis aarduelis 0.7 85 11 35 + + + +
Fringilla coelebs 08 03 07 0.6 + - + - + +
Passer montanus + 37 02 13 + + - - + +
Parus montanus + + + + + + - - + + 13 21 +
Sitta europaea - 03 + 0.1 +
Dendrocopos minor + + 0.1 + +
Accipiter nisus + + 0.1 + + - - + + + + + +
Dendrocopos syriacus 03 02 - 0.1 + - + - + +
Picus viridis - + 0.1 + + - + - + +
Passer domesticus + + - + + + + + + +
Bombycilla garrulus + + - + + - + - + +
Erithacus rubecula + + - + + + - J + +
Regulus regulus + - - + +
Dendrocopos medius + + - + +
Corvus monedula + - = + +
Troglodytes troglodytes + - - + +
Accipiter gentilis - + - + +
Phasianus coldhicus + + + + +
Parusater - + - + +
Certhia familiaris - - + + +
Sturnus vulgaris - + - + +
Parus palustris - + + + +
Total —sp. 27 31 24 32 18 19 15 27 10
Density and biomass 121.8  105.7 665 (245 | 2103 1819 1730 (61.8) | 620 (12.9)
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Table 3. Winter avifauna of the Unicka Cemetery (CU) and Majdanek Cemetery (CM). - Explanations — see Tab. 1.

[Tabela 3. Awifauna zimowa Cmentarza przy ul. Unickiej (CU) i Cmentarza na Majdanku (CM) - obja$nienia - patrz Tab. 1.]

W. Biadun

CU (11.0ha) B CM (16.4ha) B
‘88/89 '89/90 I ‘90/91 ] % '90/91 ] %

Corvus frugilegus 117.9 69.5 895 60.2 46.1 82 29 4.1
Parus major 14.0 25 182 119 0.4 37 103 +
Pica pica 7.0 74 39 4.0 12 9.1 254 18
Corvus monedula 6.8 6.1 6.1 4.1 1.6 17 48 +
Asio otus 12 - 35 1.0 05 43 120 13
Parus caeruleus 23 22 14 13 + 03 0.8 +
Passer domesticus 16 55 1.7 20 0.1 23 64 +
Pyrrhula pyrrhula 15 88 0.9 z4 0.1 02 0.6 +
Cardulis chloris 5.9 13 + 16 + 1% 31 +
Regulus regulus 1.1 09 14 0.7 + 0.7 19 +
Parus ater - 18 05 05 + 12 353 +
Certhia familiaris - + 0.6 0.1 + 03 08 +
Streptopeliadecaocto 18 0.6 + 05 02 + + +
Passer montanus 14 + 13 0.6 + 183 3.6 +
Acxipiter nisus - 03 + 0.1 + + + +
Carduelis spinus 172 13 185 8.0 02
Turdus merula + 0.8 + 02 +
Certhia brachydactyla + 03 + 0.1 + + + +
Corvus corone 11 + + 03 02
Dendrocopos major - 0.6 04 02 +
Dendrocopos syriacus 04 04 - 02 +
Phasianus colchicus 0.9 25 0.9
Athene noctua 05 14 0.1
Strixaluco - - 04 0.1 +
Tunrdus pilaris - + + + + + + +
Coccothraustes coccothraustes + + + + + + + +
Carduelis aarduelis - + + + +
Troglodytes troglodytes + + + + +
Picus viridis + - - + +
Bombycilla garrulus + - - + + + + +
Erithacus rubecula - + - + +
Sturnus vulgaris + - - + +
Emberiza citrinella - + - + + + + +
Buteo lagopus + + +
Total -sp. 22 26 25 31 23
Density and biomass 181.2 1304 148.3 (50.7)_ 358 (84)
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Table 4. Winter avifauna of the Kalinowszczyzna Cemetery (CK) and Bronowicki Park (PB). Explanations — see Tab. 1.

[Tabela 4. Awifauna zimowa Cmentarza na KalinowszczyZnie (CK) i Parku Bronowickiego (PB) - objasnienia — patrz Tab. 1.]

CK (2.7ha) B PB (2.5ha) B
88/89 | '®9/% | 90/91 | % '88/89 | '#9/% | 'o0/91 | %

Corvus frugilegus 453.2 328.6 413.9 64.4 199.3 264.0 205.8 192.0 66.7 110.3
Streptopeliadecaocto 286 19.8 163 35 43 594 271 142 102 6.7
Parus major 4.0 36.9 337 62 0.8 36.0 524 30.6 12.0 08
Pica pica 24 79 55 0.9 1k 9.7 84 + 18 12
Parus caeruleus 32 7.1 40 08 + 93 71 26 19 +
Passer domesticus 44 4.0 + 02 + 199 115 53 37 04
Pyrrhuda pyrrhula + 6.3 - 03 + 45 + 17.8 22 02
Turdus merula - 36 12 02 0.2 26 + - 03 +
Corvus monedula 90.1 50.0 90.9 124 192 + + + + +
Passer montanus 25.0 238 21.0 38 0.6 - + - + +
Carduelis chloris 36 75 48 0.9 + + + - + +
Coccothraustes coccothraustes + + + + + - 13 + 0.1 +
Turdus pilaris 103 52 102.0 6.3 39
Dendrocopos major + 3.1 22 05 +
Sitta europaea - - 22 02 +
Certhia brachydactyla 13 + = 0.1 +
Dendrocopos medius 13 - - 0.1 +
Accipiter nisus - - + + +
Troglodytes troglodytes + - - + +
Accipiter gentilis + - - + +
Bombycilla garrulus - + - + +
Erithacus rubecula + - - + +
Sturnus vulgaris - + - + +
Dendrocopos syriacus + - - + +
Dendrocopos minor + - - + +
Certhia familiaris - + - + +
Carduelis carduelis - - + + +
Total -sp. 15 15 13 19 15 15 12 20
Density and biomass 664.8 500.7 693.3 (229.5) 408.0 316.7 266.9 (119.8)

Corvus frugilegus and Parus major occured as domi-
nants in all the areas studied. In 6 cases, they were
together representated between 70.6% (CK) and 79.4%
(PA) of the total number of birds in wintering commu-
nities. Their share at the remaining study areas (CM,
OB, PL and LC) was also large, though distinctly
smaller (at between 33.2% at CM and 65.3% at LC).
This had a decisive influence on the Re values obtai-
ned in comparisons between the wintering popula-
tions in the different areas. The index showed that,
with values between 73.5 and 85.5%, the populations
of CL, CK, CU, OS, PA and PB belonged to the same

grouping. At the same time, the index was greater than
QS in almost all cases.

In the group of dominants, the aforementioned
species were usually accompanied by two others
(most often by Streptopelia decaocto - four times, or Pica
pica, Corvus monedula and Carduelis spinus — each 3
times). Only in the cases of OB and PL were the num-
bers of dominants greater (at 6 and 5 species respecti-
vely).

12 further species were registered amongst the per-
manent ones in 3 or more areas. In terms of numerical
dominance, these rarely constituted more than 1-2%
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Table 5. Frequency (number of areas) and highest density recorded
(ind./ 10ha/ census visit) of some spedes —as dominants (Dom.) and
in total. Symbols of areas - see Tab. 1.

Tabela 5. Czestos¢ wystepowania i zageszczenie wybranych gatun-
kéw. Symbole powierzchni — p. Tab. 1.]

Froquency Highest density
Dom. Total
Corvus frugilegus 10 10 453.2 CK '88/89
Parus major 10 10 523 PB '89/90
Pica pica 4 10 9.7 PB | '88/89
Streptopeliadecaocto 4 594 PB '88/89
Corvus monedula 3 90.9 CK ‘88/89
Carduelis spinus 3 5 345 CL '88/89
Parus caeruleus 2 10 104 LC '90/90
Pyrrinda pyrrhula 2 10 17.8 PB '90/91
Passer domesticus 1 7 19.9 PB ‘88/89
Turdus merula 0 9 75 PA '89/90
Carduelis chloris 0 9 75 CK '89/90
Regulus regulus 0 6 21 CL ‘89/90
Corvus corone 0 5 34 PL '88/89
Sitta europaea 0 5 31 0s ‘90/91
Parus ater 0 4 5.6 CL '90/91

of the total number of birds. 11 further species occur-
red permanently in only 1-2 areas, but the majority of
them were also observed in many other areas. The last
10 species wererecognized as those noted exceptional-
ly or flying in from neighbouring areas.

SEASONAL AND YEARLY CHANGES

Permanent changes in the size of wintering popu-
lations were not on the whole recorded in the course
of a season. Only one slight, but distinct, peak of
numbers was identified. This arose annually in the
first half of January, and was in the main connected
with an increase in the numbers of Corvus frugilegus.
Snow cover was maintained for a total of 115 days in
the course of the three years. In general, it did not lie
for longer than a few days, and was only maintained
for longer in 2 cases: from 23 XI-15 XII 1989 and from
28 1-28 11 1991. The depth at these times only reached
a few cm. Throughout the period, no visible link was
found between this factor and the number of species
in, or total size of, the wintering population.

W. Biadunt

Significant tendencies were not noted either when
it came to changes in the occurrence of particular
species in the course of the winter. The snow-free and
warm winters of the first two season had a notable
influence in ecncouraging breeding behaviour
amongst birds in the second half of February. Obser-
ved then was an increase in many of the study areas
of such species as Streptopelia decaocto, Carduelis chloris,
Corvus monedula and Turdus merula.

Recorded in the different years 1988/89, 1989/90
and 1990/91 were 35, 38 and 41 species respectively.
The last result may be explained by theinclusion in the
last year of research of 3 new areas (LC, OB and CM)
in which birds not noted previously were recorded. 31
species were observed in all 3 winters, and a further 8
were seen in 2 out of 3.

QS and Re indices calculated for the same areas in
different years showed a predominat tendency for
near-identicality of the populations compared
(Q5>80%, Re>70%). Higher values in the case of the
Renkonen index were noted many times, and this was
a consequence of almostidentical numerical dominan-
ce structure (a great representation of Corvus frugilegus
and Parus major).

The highest mean densities were noted in the
1988/89 season. In the remaining two seasons, the
numbers of birds were about 25% lower. This resulted
mainly from a fall in the numbers od Corvus frugileus
and - to a lesser extent — of Streptopelia decaoto.

CHARACTERISTICS OF THE AVIFAUNA

Listed among the dominants were 11 species: Cor-
vus frugileus and Parus major in every case, and the
remainder 14 times (Table 5). Corvus frugileus was
decidely the most numerous (representing 22.9-66.7%
of the total numbers of birds in different areas). This
constituted a considerable fraction of the population
even in peripheral areas, and its place was taken only
once (at CM) by Pica pica. Its density exceeded the
value of 450 ind./10 ha while the share in biomass
reached more than 90% several times (CL, CU, PA,
PB). In absolute terms, the biomass of Corvus frugileus
amounted to between several kg/10 ha in peripheral
areas and 110 (at PB) to 199 (at CK). The share taken
by Parus major amounted to between 6.2 and 29.8%.
The last value related to LC, where densities were
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however two times lower than those recorded for the
species in areas PB, CK and PA. However, from the
point of view of biomass (at 0.07-0.79 kg /10 ha), Parus
major always gave way to several other species besides
Corvus frugileus.

Parus caeruleus was a permanent component of the
winter avifauna of the parks and cemeteries of Lublin.
It occurred in all areas, and sometimes appeared
among the dominants (at OB and LC). The list of most
frequent species is completed by Pica pica and Pyrrhula
pyrrhula (Table 5). The first of these was found among
the dominants in four areas (LC, OB, CM and PL), and
represented — as far as biomass was concerned - a
significant element of the wintering assemblage. Pyr-
rhula pyrrhula had such a character in areas (PA and
PL) with a large representation of broadleaved trees,
whose seeds are its main food.

Occuring four times as a dominant Streptopelia de-
caoto, was not recorded in two areas (OB and LC), and
it was only an accidental species in one further area
(CM). This clearly attest to the avoidance of peripheral
areas by this species — something also confirmed in the
breeding season (Biaduii 1994). On the other hand, this
species was amongst the dominants in city-centre
parks and in cemeteries (CL, OS, PBand PL) - in terms
of both numbers (6.9-14.6% of the total) and biomass
(2.7-6.7 kg/10ha). The remaining species occurring
amongst dominants at least once appeared irregular-
ly. This related above all to Carduelis spinus, which
occurred as a dominant as many as three times (at CL,
CU and OB),but which was not recorded at all in five
other areas. A decisive factor in this was the presence
of species of Thuja, in whose crowns the species was
most often observed. A similar note applies to two
typical synanthropes — Passer domesticus and Corvus
monedula. In several cases the absence of these species
was probably connected with the fact that food was
not provided in any of the areas. However, in areas
CK, OS and OB Corvus monedula only gave way to
Corvus frugileus where biomass was concerned. A ty-
pical nomadic species, Turdus pilaris appeared rather
irregularlyinall areas. It usually stayed to the moment
of complete exhaustion of food resources, and then
changed its feeding area. Its presence amongst the
dominants at the smallest of the cemeteries (CK) was
probably connected with residence after leaving ro-
osting sites.

Appearing regularly in the majority of the areas
studied, and representing permanent elements of their
winter avifauna, were several further species: Turdus
merula, Carduelis chloris, Certhia brachydactyla, Passer
montanus, Sitta europaea and Dendrocopos major.

Observed constantly at three cemeteries (CL, CU
and CM) were Regulus regulus and Parus ater. An ex-
ception was the first study season, during which the
second of the aforementioned species was not noted.
The presence of these birds was linked with the occur-
rence in the areas of Thuja species and spruces. Occur-
ring similarly were Certhia familiaris and three species
of woodpecker: Picus viridis, Dendrocopos medius and
D. syriacus. In conctrast, D. minor was met with more
rarely and was counted amongst accidental species.

Occurring among the permanent species in the
areas less frequented by people (i. e. OB and PL) were
Corvus corone, Accipiter nisus and Carduelis carduelis, as
well as Fringilla coelebs, which wintered in small num-
bers. Coccothraustes coccothraustes was observed at as
many as 9 areas (though usually at the beginning or
end of the study period). It was counted among per-
manentelements of the avifauna three times (at PL, PA
and PB). Owls were noted in several areas: Asio otus at
CM and CU, Strix aluco at CU, OB and OS, and Athene
noctua at CM. Asio otus created roosts of 10-20 birds in
the crowns of spruces (at CM) or Thuja species (at CU).
Thanks to this, the species was found amongst the
dominants in the first case. The remaining owls were
noted singly (in tree holes, the crowns of trees or holes
in buildings) The list of permanent species is comple-
ted by Troglodytes troglodytes (at OB and CL), Bomby-
cilla garrulus (at CL), Parus montanus (at OB and LC)
and Phasianus colchicus (at CM and OB).

The remaining species, recorded sporadically as
accidentals, were: Accipiter gentilis, Falco columbarius,
Buteo lagopus, Emberiza citrinella, Anas platyrhynchos,
Parus palustris and Perdix perdix. Two more species
(Sturnus vulgaris and Erithacus rubecula) were attemp-
ting to winter in the study areas.

Fringillidae were most-fully-represented in the po-
pulation, with 7 species. Also noteworthy was the
considerable number of Picidae (5 species, including 4
permanent ones). The representation of Corvidae and
Paridae (4 and 5 species respectively) was in line with
expectations. Also recorded were as many as 4 species
of birds of prey and 3 of owls.
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DISCUSSION

The winter avifauna of towns and cities is consid-
erably less well-known than the breeding avifauna.
Differences in the methodology applied in the winter
studies (Go6rski 1981, Gérski & Goérska 1980, Hudec
1976, Luniak 1981, Okulewicz 1971, Riabinin & Olear-
nik 1985, Sasvari 1981, Strawiriski 1963, Szczepano-
wski 1984) give rise to a situation in which - in the
majority of cases — results are comparable only where
species composition is concerned.

The winter avifauna of Lublin’s parks and cemete-
ries included 44 species observed between the end of
November and the end of February. This is rich when
compared with the results obtained from this type of
environment by other authors. The presence of 29
species was noted in work carried out by Hudec (1976)
on areas of trees in Brmo. 36 species were noted in
similar environments in both Olsztyn (Okulewicz
1971) and Torun (Strawiriski 1963). Regular counts
made in various biotopes in Poznaii revealed surpri-
singly low species diversity (a total of 34 species in 13
areas). Of these species, only 18 were recorded in
Poznaii’s urban parks and zoological gardens (Gérska
& Gorski 1980).

Working in Budapest, Sasvari (1981) noted a very
similar number of species (42) to that reported in this
study. It should be noted, however, that his research
also took in extensive forested complexes covering
more than 100 hectares within the boundaries of the
city. In passing, it is interesting to note that - in spite
of the considerable climatic differences — the winter
avifauna of Budapest was most similar to that studied
in Lublin from the point of view of species composi-
tions (QS: 81.4%). A distinctly smaller number of spe-
cies (32) was shown for the parks of Warsaw (Luniak
1981). This is probably an effect of the methods em-
ployed then, as 2-3 counts per season may have pre-
vented detection of as many as 1/4 to 1/3 of the
species (see introduction). Also speaking for this are
the results obtained for 7 Warsaw parks by Szczepa-
nowski (1984), who demonstrated the occurrence of 40
species in the course of two seasons. However (as that
author emphasized), the proximity of the Vistula Ri-
ver could have had an influence on this, as could the
fact that observations continued until the end of
March.

http://rcin.c

Comparisons based on the works cited above sho-
wed that bird communities of tree-covered areas in
other towns and cities were similar to those found in
this study (QS: 71.8-81.4%). Only in the comparison
with Poznai (using data from Gérska & Gérski 1980)
were the two wintering populations found to be diffe-
rent.

Many of the species observed in other towns and
cities were not found in Lublin.Particularly charac-
teristic is the absence of Columbia livia - a species that
is very common in other cities. Also going unobserved
was Garrulus glandarius, which has been noted else-
where, but which is observed very rarely in Lublin,
and only on passage. The author also failed to observe
Carduelis cannabina, Acanthis flammea, A. flavirostris and
10-20 other species.

On the other hand, Dendrocopos syriacus (which was
also noted in Brno and Budapest), was characteristic
for the parks and cemeteries of Lublin. This species has
appeared in Poland relatively recently (Ciosek & To-
mialojé¢ 1982). Also interesting is the clearly defined
presence of Asio otus which was observed only spora-
dically away from Lublin - and only in Stupsk and
Torun. At the same time, daytime roosts of this owl are
a quite well-known phenomenon in the towns and
cities of Western Europe (Creutz 1979, Herzig & Konig
1980). Also noteworthy is the presence of Parus monta-
nus, which is a breeding bird in several Lublin parks.
Apart from Dendrocopos syriacus, two other woodpec-
kers (Picus viridis and Dendrocopos medius) appear
amongst the typical species wintering in the areas
studied. These were also noted by Sasvari (1981) in
Budapest, but in much larger areas.

The numbers of species registered in particular
areas varied from 10 to 32, and were very high. The
values recorded for some of the areas (PL, CL and CU)
were clearly above the highest noted to date in com-
parable environments (G6rski & Gérska 1980, Luniak
1981, Szczepanowski 1984). Furthermore, it is worth
noting that, at 19 and 20 respectively, the numbers of
speciesrecorded in the smallest sites (CK and PB) were
not much different from those given by Luniak (1983)
for areas that were many times larger. They clearly
exceed (by several tens to 100%) the values given for
areas of similar size. Attesting to the probability that
this is linked with the census methods used are the
studies made in Warsaw parks by Szczepanowski

rg.pl
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(1984): his results, obtained from 14-16 counts, are
close to those obtained in this study.

It would therefore seem to be very important that
the methods used in quantitative research into winter
avifauna should be standardized. The need for this has
also beenrecognized in work by other authors (Brewer
1978, Oelke 1977, Rollfinke & Yahner 1980).

The densities recorded in the different areas were
very varied. Densities were quite low in peripheral
areas and did not exceed 100 ind./10ha per count.
They were clearly higher in other areas, and reached
highest values (330-619 ind./10ha) in the smallest
areas, and those with central locations. These results
are typical of those gained in studies of this type of
environment (Luniak 1981, 1983, Szczepanowski
1984).

According to other authors (Gorska & Gérski 1980,
Luniak 1981, Szczepanowski 1984), densities depend
firstand foremost on feeding. However, direct feeding
was not observed in the areas studied in Lublin, and
itis therefore difficult to give an unequivocal interpre-
tation of the results obtained. It would seem that the
numbers of birds were influenced quite significantly
by the very presence of people, who may - in an
incidental and unconscious way - create possibilities
for birds to gain food. This phenomenon should the-
refore be recognized as a particular form by which the
food resources utilized by birds are supplemented.

There were no directional changes in the composi-
tion and numerical representation of the avifauna in
the course of a season, with the exception of a small
increase recorded in all years in the second half of
January. This was influenced mainly by changes in the
numbers of Corvus frugilegus and is in accordance with
the findings of other authors considering the winte-
ring of this species in Basel (Bbhmer 1973) and Vienna
(Griill 1991). Differences between particular years also
resulted mainly from changes in the numbers of Cor-
vus frugilegus.

Itis difficult to evaluate the influence of snow cover
and sub-zero temperatures on the species composition
and numerical representation of the birds noted in this
study. Such conditions were more or less restricted to
February 1991, and did not give rise to any obvious
changes in the species composition or numerical rep-
resentation of the wintering avifauna. This contradicts
the findings of Gorski & Gorska (1980) and Szczepa-
nowski (1984) concerning increases in the numbers of

species and individuals in a snowy period of winter.
Also contrary to the aforementioned conclusion of the
author is that from Grossu & Radu (1970), who recor-
ded a fall in the number of species and individuals in
Bucharest, during frosty and snowy winters.

The structure of numerical dominance was slightly
different from that noted in the studies by Luniak
(1981) and Szczepanowski (1984). Although Corvus
frugilegus and Parus major were also the foremost de-
terminants, a distinct share was additionally noted in
Warsaw for Columba livia, Anas platyrhynchos and Pas-
ser domesticus, which either were absent from Lublin’s
parks or else were not noted among the dominants. On
the other hand Streptopelia decaocto, Carduelis spinus
and Pyrrhula pyrrhula were amongst the most nume-
rous species in the areas studied. The first of these is
also one of the most abundant species in the breeding
season. On the other hand, the other two found abun-
dant sources of food in some areas (PL, CL, PA, CU
and OB): in the form of the seeds of broadleaved trees
— for Pyrrhula pyrrhula — or coniferous trees — for Car-
duelis spinus. In the case of Pyrrhula pyrrhula, it is the
seeds of maples and ash which are the basic food in
winter (Newton 1968, Summers 1982).

Studies by Riabinin & Olearnik (1985) in various
biotopes in Lublin recorded 46 species between 1955
and 1983. Amongst these were some species not noted
in the present study as a consequence of their being
typical of other habitats (in the cases of Fringilla mon-
tifringilla, Emberiza calandra, Plectrophenax nivalis, Gale-
rida cristata, Alcedo atthis and Larus ridibundus) or as a
result of the fact that they are met with exceptionally
(in the cases of Turdus iliacus, Aegithalos caudatus and
Motacilla alba. In turn, Riabinin & Olearnik (1985) did
not mention Dendrocopos syriacus — which in this work
was characteristic of the environments studied, but
which had not yet appeared in the city in the period of
the aforementioned study. Also going unrecorded in
that study were Asio otus, Strix aluco and several other
species. In the case of the owls, the earlier absence was
the result of the different methods employed in re-
search.

However, where the species composition of the
avifauna of areas planted with trees is concerned, the
results obtained in this study were not very different
from those mentioned by the aforementioned authors
(QS =92%)
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CONCLUSIONS

1. From analysis of material obtained in 9 counts, it
was shown that 2-3 counts in the course of a winter
season will not reveal 1/4 to 1/3 of the number of
species occurring. Itis possible to establish the compo-
sition of a winter bird community, and to follow chan-
ges in it, if use is made of methods similar to those
employed for quantitative research on breeding popu-
lations.

2. Studies of the winter avifauna of 10 parks and
cemeteries in Lublinrevealed 44 species —a high figure
in comparison with data from other towns and cities.
The considerable representation of Picidae and Strigi-
dae was noteworthy.

3. Reported densities of the avifaunas in the areas
studied were typical for this type of environment and
were dependent on the size and location of an area.
Densities were highest (330619 ind./10ha per count)
in the smallest areas, lower (at 98-210 ind./10ha) in
large city-centre areas, and lowest (30-62 ind./10ha)
in peripheral areas. It would seem that the presence of
people was a significant factor increasing densities —
even though there was no direct feeding by people in
the areas studied.

4. Quantitatively, the dominant species were a de-
cided majority (77,0-93,4%) of wintering populations.
Decisive in this were Corvus frugilegus, whose repre-
sentation in terms of biomass averaged 80%, and Parus
major.

5. Significant overall changes in the avifauna of
particular areas were not revealed in the course of a
winter season, and nor was there any relationship
with snow cover.

Translated From Polish by dr. James Richards.
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STRESZCZENIE

[Awifauna zimowa parkéw i cmentarzy Lublina]
Praca przedstawia wyniki liczeri awifauny zimo-
wej w latach 1988/89-1990/91 na 10 cmentarzach i
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parkach Lublina. Rozmieszczenie i charakterystyke
badanych powierzchni przedstawiono w poprzedniej
pracy (Biadun 1994).

Liczenia (po 9 w kazdym sezonie) prowadzono w
ciagu 1-3 zim od Il dekady listopada do korica lutego,
zawsze w godzinach przedpoludniowych. W ciagu
godziny liczono ptaki na obszarze 8-20 ($rednio 13)
ha. W pierwszych rejestracjach na poszczeg6lnych
powierzchniach wykrywano 50% (25-62%) ilosci ga-
tunkéw stwierdzanych na nich w ciagu zimy. Po trze-
cim liczeniu warto$¢ ta wzrastata do 75% (53-83%), a
po piatym — do 85% (63-96%). W 17 przypadkach
(tereny/lata) liczba gatunkéw wzrastala az do ostat-
niego liczenia (ryc. 1).

Na uzyskanym materiale przeprowadzono wery-
fikacje stosowanej przez Luniaka (1981) w parkach
Warszawy metody 2-3-krotnego liczenia w trakcie
sezonu. Symulowano dwa warianty: liczenie 3-krotne
w oparciu 0 wyniki uzyskane w liczeniach przepro-
wadzonych w polowie grudnia, polowie stycznia i
polowie lutego oraz liczenie 2-krotne oparte na wyni-
kach z liczenn w koricu grudnia i koricu stycznia. Tak
otrzymane wartosci porownano z danymi uzyskany-
mi w trakcie wszystkich liczen. W wariancie pier-
wszym Srednia wykrywalno$¢ gatunkéw wyniosla
75% (60-87%), w drugim - zaledwie 64% (42-83%).
Obliczenia wykazaly, ze wyniki 2-3 liczeni nie moga
by¢ uznane za reprezentatywne dla obrazu zimowej
awifauny zieleni miejskiej.

Sklad awifauny przedstawiono w tabelach 1-4.
Wartosci liczbowe zageszczenia podano jedynie dla
gatunkow, ktére stwierdzano co najmniej 3-krotnie w
badanym okresie i stanowily przynajmnie;j 0.1% ogdl-
nej liczebnosci. Uznano je za gatunki stale dla danej
powierzchni. Poréwnania skladu gatunkowego i do-
minacji iloéciowej wykonywano stosujac wskaZniki
Sorensena i Renkonena w wersji zastosowanej przez
Glowaciniskiego (1975).

Stwierdzono ogélem 44 gatunki, na poszczegol-
nych terenach - od 10 do 32 gatunkéw. Najwyzsze

zageszczenie stwierdzono na terenach najmniejszych
(CK i PB - odpowiednio: 619 i 331 osobn./10ha/1
liczenie. Przekraczalo ono kilka-kilkanas$cie razy war-
tosci odnotowane na powierzchniach peryferyjnych
(36-62 osobn./10 ha). 11 sposéréd stwierdzonych ga-
tunkéw znalazlo sie co najmniej raz w grupie domi-
nantéw stanowiacych lacznie 77.0-93.4% zimujacych
zgrupowan. Zdecydowanie najliczniejszym gatun-
kiem okazatl sie Corvus frugilegus, ktérego zageszcze-
nie osiagato wartosci ponad 450 osobn./10ha (tab.5).
Do najczestszych gatunkow nalezaly takze Parus ma-
jor, P. caeruleus, Pica pica i Pyrrhula pyrrhula.

W trakcie sezonu nie stwierdzano w zasadzie trwa-
lych zmian liczebnosci zimujacych populacji. W po-
szczegblnych latach stwierdzono 35 (1988/89), 38
(1989/90) i 41 (1990/91) gatunkéw. 31 gatunkéw ob-
serwowano przez wszystkie sezony. WskaZniki QS i
RE obliczone dla tych samych powierzchni w poszcze-
golnych latach wykazaly w przewazajacej wiekszosci
identyczno$¢ porownywanych populaciji.

Awifauna zimowa parkéw i cmentarzy Lublina
wykazuje wyraZne podobienstwo (QS: 71,8-81,4%) w
poréwnaniu do podobnych srodowisk innych miast,
wyrdznia si¢ jednak bogactwem gatunkow.

Charakterystycznymi gatunkami dla Lublina oka-
zaly sie dziecioly (m.in. Dendrocopos syriacus i D. me-
dius) oraz sowy (Asio otus, Strix aluco).

llo$é gatunkéw na poszczegblnych powierzch-
niach byla stosunkowo wysoka. Wartosci stwierdzone
na niektorych terenach (PL, CL,CU) wyraZnie prze-
kraczaly najwyZsze notowane dotychczas dla poréw-
nywalnych srodowisk.

Zageszczenie stwierdzone na poszczeg6lnych po-
wierzchniach bylo bardzo zr6znicowane i zalezalo od
wielkoséci oraz polozZenia terenu. Otrzymane wyniki sa
typowe dla uzyskiwanych w innych badaniach tego
typu srodowisk.
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