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POLSKA AKADEMIA NAUK
INSTYTUT ZOOLOGII

. W i O g A N e

Tom XVIII Warszawa 31 XII 1981 Nr 6

Maciej LUNIAK

The birds of the park habitats in Warsaw

Luniax, M. 1981. The birds of the park habitats in Warsaw. Acta orn. 18: 335-370

The paper contains quantitative data from open and wooded parks, and municipal
cemeteries. A total of 39 areas were observed in the breeding season and 37 in winter, 66
breeding species were recorded and 42 wintering species. In the plot with the most abundant
avifauna 29 breeding species were found, and a density of 104 pairs/10 ha. The poorest bre-
eding avifauna (or its complete absence) was recorded for open areas. In small mid-town
areas a very high density of birds-visitors was found during the breeding season (up fo 570
ind. per 10 ha), and of winter avifauna (up to 709 ind. and 192 kg of biomass per 10 ha).
The main factor affecting both the diversity of species and density of avifauna was: the
degree of woodland in the area, age of tree stand, number of breeding sites for hole nesters.
The size of the area, abundance of undergrowth and presence of safe refuges increased pri-
marily the diversity of the avifauna, while the presence of buildings, bodies of water and
abundance of anthropogenic food — mainly the level of its numbers. During the last 20 years,
10 species have settled or clearly increased their numbers in the parks. Several other species
showed a tendency to disappear.

M. Luniak, Institute of Zoology, Polish Academy of Sciences, 00-950 Warszawa, box 1007,
Poland.

runm napkor Bapmasm

B pabote comepxarca NaHUbEE MO KOJHYECTBEHHOMY YHYETy IITHII H3 OTKDHITHIX H OOCAKEHHBIX Jic-
PEBbSMH IAPKOB, 4 TAK)Ke FOPOACKHX Kiaabuul. B rHe3I0BOM nepHoje uecieosano 39 mpoOHBIX Ioma-
0K, a 3uMoi — 37. Koncratuposano 66 raessiquxcs BHAOB ¥ 42 sumyronmx. Ha ruiomanke ¢ camoi
Goraroit aBubayHoi BCTpeuanock 29 rHe3 AAUIHXCSA BHIOB, IUIOTHOCTh KOTOPLIX coctasmia 104 napsi/10ra.
HauGonee Gexnas asudayna ymbo momHoe OTCYTCTBHE NTHL HAGMIONANOChH Ha HEGOIBIIMX OTKDPBITBIX
TeppuTopHax. Ha HeGoNbIIMX OpOCTPAaHCTBAX B LEHTPE rOpPoOMa OTMeYanach OYeHb BBICOKAH ILIOTHOCTH
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336 M. Luniak S

OTHL, 3aJ/IeTAIONMX B nepwox rae3gosanus (mo 570 ocobeit ma 10 ra) u 3mmyrome#t asudayrs (xo 709
ocobeit u 192 xr 6momacce Ha 10 ra). nasaeivE (Qakropamu, 00yclaBIHBAIOIMME Kak pasHoobpasue
BHIOBOI'O COCTaBa, TaK ¥ IUIOTHOCTH aBH(payHbl, ObUM: CTEICHb 0OCAXEHHOCTH JePEeBbAMM, BO3PACT Ape-
BOCTOsI, OOH/IHE MECT rHEe3I0BAHMS VIS AYIUIOrHE3AHHKOB. Beymuuna TeppuTopas, 0Omme noiecka i Ha-
JIAYHE CIOKOMHBIX YYACTKOB, I/ie IITHIB! He ObuH OBl TPEBOKEHEI, YBEIMYMBAJIM B OCHOBHOM pa3HooOpasue
asrdayHsl, B TO BpeMs, Kak 6JM3K0e COCEACTBO 3aCTPONKH, BOAOEME! B OOMIIHE aHTPONOTEHHOTO KOpMa —
HA ee KOJHMYECTBEHHEIN ypoBeHs. Ha nmpoTtsoxerus nocieaanx 20 et 10 BHIOB ceaoch OCeIbIME JTHO0
3HAYMHTEILHO NOBLICH/IACH HX YHCJIICHHOCTh B mapkax. HecKoJbKO ApYruX mpOsBJIfeT TEHICHLMIO K HCYe-
3HOBEHHIO.

INTRODUCTION

The investigations on which this paper is based were carried out, mainly
in the years 1971-1976, at 39 census plots within the urban area of Warsaw.
Their objective was to establish the composition of the avifauna and the factors
on which it depended. The term “park habitats”, as used in this paper, includes
small green patches in housing estates and along streets, municipal cemeteries
with verdure, as well as the parks.

In the literature of the past (TAczZANOWSKI 1882, SUMINSKI and TENEN-
BAUM 1921, SuMINSKI 1922) only a few references to the avifauna of Warsaw
parks can be found. In the post-war time 3 papers have been published dealing
with the avifauna of the parks: fazienkowski (PIELOWSKI 1957), Skaryszewski
(PAWLOWSKT 1963), and the park near the streets Reja and Wawelska (KOEH-
LER 1972), but these papers are not based on the standard quantitative methods.
Some data can also be found in the papers by LuUNIAK (1969, 1970, 1972)
and LUNIAK et al. (1964). Recently quantitative investigations have been
carried out on the avifauna of 3 areas: in the Zoological Garden (A. GARDAW-
SKA), — in the Yazienkowski Park (W. KALBARCZYK) and in the cemetery
of Brédno (K. SIERAKOWSKI). The results from these investigations, not publis-
hed before, have been used in the present paper, by agreement of the authors,
to whom I wish to express my thanks.

The avifauna of the allotments in Warsaw, and of the Las Bielanski —
a large forest park on the outskirts of the city — are the subject of other papers
(LonN1Ax 1980, in press).

STUDY AREAS

The distribution within the city area of the 39 plots, and of the 3 areas
investigated by the authors mentioned in the Introduction, have been presented
in Figure 1. The abbreviations of their names, used hereafter, have been explai-
ned in the Appendix, where also data can be found concerning their location.
Tables 1-6 contain the description of the census plots arranged in the order
of growing area of the openh(['{,‘ﬁl:)}fFCIIh .“Ql’al.)&mmded habitats (Tables 3-6).



3 Birds of park habitats 337

Fig. 1. Distribution of study areas. Abbreviations of study area names are explained in

the Appendix. Habitats: a — built-up areas of the city, b — loosely built-up areas with

verdure, ¢ — loosely built-up areas poor in verdure, d — open green areas, also agricultural

lands, e — wooded areas, f — main town transport roads. Numerals I-VI denote town
districts.

http://rcin.org.pl



Table 1.8mall open areas — description. Area censused: in brackets — total area if the census covered only a part of it. Surroun-
dings: capital letters — direct contact with the particular habitat over a considerable area; small letters — contact over a small
area or the distance up to 100 m. B or b — built up, T t — intensive traffic routes, W w — wooded, O o — open areas, A a — the
Vistula and large bodies of water. Tree cover: in brackets — ununiform cover (tree clumps and large glades). Tree age:
determined for the age-dominant part of the stand; in brackets — single older trees. Tree species composition:
D — deciduous stand, C — a considerable numer or compact clumps of conifer trees, T — a considerable number of trees of the genus
Tilia, A — Acer, E — Aesculus, P — Populus, R — Robinia. Undergrowth: ! — large undergrowth assemblages. Herb layer:

capital letters — large continous areas; L or 1 — cultivated grassy areas, N n — natural or semi natural herb communities, ! — tall
herb clumps. ,Dead” ground cover: areas without vegetation or soil suitable for it (e.g. buildings, roads, pavements). Water: streams
and bodies of water, also in direct vicinity; + — permanent watering places, ! — reed or other littoral vegetation;in brackets — shores

with difficult access to water. Feeding, fruits:r — trees or shrubs bearing fruits eaten by birds, f — permanent sources of antropo-
genic food (e.g. feeding by people, food for swans), F — abundance of this food. Hole nest sites: b — number of small nest boxes,
B — of medium sized and large nest boxes, H —natural holes, X — nesting places in buildings and other man-made structures
! — abundance. Animals: C — dogs (! — many), F — cats, S — squirrels, M — martens, U — weasels, Y — park swans. Frequency of
visits by public: average number of persons per 1 ha, visiting simultaneously on a bright week-day, during the breeding season
at the time of the day when the frequency of visits is highest. Use: P — a considerable proportion of a quiet passive recreation,
S — sports and noisy games, T — urban passages for pedestrians, C — current cemetery, in brackets — the public avoids con-
siderable parts of area. Garden maintenance: litter removal, mowing of grass, trimming of trees and shrubs, cleaning
and filling of tree holes, G — high intensity, g — low intensity.
http: rcm.ora.ﬁl

8¢¢

yurony



Area symbol DZ RZ BN AN OK DU ZE GA KO PMe
Years the data refer to 1974 1974 1974 1974 1974 1974 1974 1974 1974 1976
;Area censused — ha 2 2 2.6 3.5 3.5 4 4 5.5 5.5 10
Surrounding BT BTo BTw Bt BTw Bo bTo Bw BT btW
Tree cover — approx. % <35 <5 <5 <65 <5 <65 <5 <5 <5 <5
Tree age — approx. years < 10 < 10 10-20 < 10 <10 < 10 < 10 < 10 < 10 < 10
(40 —60) | (20 —40) (20 —40) | (20 —40) (40 —60)
Tree sp. composition d D D TA A g R ETA D P
Undergrowth cover — approx. % — - <5 - - = - <5 — —
Herb layer L L LN L LN L N L LN L
»Dead” ground cover — 50 5-25 25-50 50 50 25-50 5-25 5-25 5-25 25-50
approx. %
Water — ha - — - — - — — — — —
Feeding, fruits F - Fr F f £ - f - -
Hole nest sites — - x — — - — h — 2b
Animals C! C C!F C! C! C! C C! — C
Frequency of people — 25—60 | 10—-25 | 10—25 | 25—50 | 26—-50 | 10—25 | 1—10 | 25—50 1-10 | 10—-25
approx. 7
Use ST T S STP ST SP SP STP (T) ] 5
Garden maintenance G G b G g G g G g G

http://rcin.org.pl
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Table 2. Broad open areas - description. For explanations see Table 1.

Area symbol SKe KP MO PMw SD SZ
Tears the data refer) 1grs | 1074 | 1074 | 1072 1976 | 1974 | 1974
Area censused
(total) — ha 14 17 23 23 26 28 +20(34)
Surroundings BTW bWO BTO TWO TWO ™W wo
Tree cover — ap-
prox. 9 (5-25) | (5-25) | (5-25) | (5-25) (5-25) | (5-25) | <5
Tree age — approx | <10 10-20 10-20 20-40 20-40 20-40 10-20
years. (20-40)
Tree sp. compo-
sition A PS TA AD AD TD PA
Undergrowth co-
ver — approx.% < 5! <5! < 5! <5! - <5! <5!
Herb layer LN Ln L N! L L LN
»Dead” ground co-
ver — approx.% <5 <5 5-25 - <5 5-25 25-50 5-25
Water — ha 0,5 2 2 - (2) - 5!
Feeding, fruits f - r — - - =
Holenest sites - X X X X X X
Animals C CU C! — C - C
Frequency of peo- 10-25 1-10 10-25 1-10 1-10 10-25 1-10
ple — approx. v
Use (PS) PS P8 (PT) PTS (8) PS
Garden mainten-
ance Gg G G - G G Nt

Table 3. Wooded areas below 3 ha — description. For explanations see Table 1.

Area symbol NO CH IN ST LE HS DR oP
Years the data refer to | 1974 | 1975 | 1975 lf ;,?é 1974 | 1975 | 1972 | 1975
Area censused — ha 1 1 1 1.5 2 2.5 2.6 2.5
Surroundings BTw Bw BT | Btw Btwo BT | BTw B
Tree cover — approx.%, 25-50 | 50-75 | 50-76 | 50-75 | 25-50 | 50-75 | 50-75 | 50-75
Free age — approx. years| 20-40 | 60-80 | 20-40 | 20-40 | 10-20 | 20-40 | 40-60 | 20-40
(40-60)| (60-80)| (20-40)| (40-60)

Tree sp. composition TA AP TA | PTC A PD | APC PD
Undergrowth cover —

approx. 9% 5-20! - <5 <5! <5 5-20!| 5-20 <5
Herb layer 1 1 1 L 1 1 1 1
w»Dead” ground co-

ver — approx. 9% 25-50 | 25-50 | 25-50 | 25-50 | >50 >50 | 25-50 | 25-50
Water — ha = (+) = + = = o o
Feeding, fruits fr F F F F f f F
Hole nest sites - H X 1BH 2B 8h 8B | 2BH 2b
Animals C!F C!IF C! C! C! C! C!F C!F
Frequency of people —

approx. 50-80 | 25-50 |80-110 (80-110 | 80-110| 50-80 | 50-80 | 50-80
Use B PS BT P L PS PT BT
Garden maintenance G G G G G G G G
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Table 4. Wooded areas 3-6 ha — description. For explanations see Table 1.

Area symbol PMr SW JE RE
Years the data refer to 1972 1976 1967-1971 1972-1974 _lf:.;lz 1975
Area censused — ha 3 3 3.5 3.5 4 5.5
Surroundings BT bTo BT BT BT BTo
Tree cover — approx. % | >175 >175 (50-75) (50-75) | (25-50) | (50-75)
Tree age — approx.

years 20-40 20-40 20-40 20-40 20-40 20-40
Tree sp. composition P P TD TD TD TPC
Undergrowth cover —

approx. % 5-20! <5 5-20! <5! <5! <b!
Herb layer n 1 L L 1 L
»Dead” ground cover —

approx. % <b 5-25 25-50 25-50 >50 25-50
Water — ha - - (+) (+) (+) =
Feeding, fruits - f Fr F Fr F
Hole nest sites ¥*1972

only X 1B X X! X! 5B | X 4B* |11b13BX
Animals OF C C! C! c! C!
Frequency of people —

approx. 1-10 10-25 80-110  80-110 | 80-110 | 10-25
Use (P) P PT PT BT P
Garden maintenance - G G G- G G

Table 5. Wooded areas 6-16 ha — deseription. For explanations see Table 1.

Area &ymbol uJ WK KR PMb SA
1972- 1968-

Years the data refer to 1975 1975 1974 1972 1976 1974
Area censused — ha 6 7 10 14 16 15
Surroundings BTW BTa BTw bTO BTO BT
Tree cover — approx. % 50-75 25-50 | 50-75 >175 >175 50-75
Tree age — approx. years 20-40 20-40 | 20-40 20-40 20-40 20-40

>80 >80 | (40-60)  (40-60) >80
Tree sp. composition ATD TP EATD AD AD ETD
Undergrowth cover — ap-

prox. % <b5! <5! 5-20! 5-20! — <5
Herb layer 1 L L N! 1 L
»Dead” ground cover =50 25-50 25-50 - 5-25 >50
Water — ha 0,5 Vistula | <0,3 - - 0,5
Feeding, fruits F f F r fr F
Hole nest sites 2b XH X X H! - X X H!
Animals C18Y c c!s COF C! CISY
Frequency of people —

approx. 50-80 | 25-50 | 50-80 1-10 10-25 50-80
Use P PS i (P) P PT
Garden maintenance G G G - ¢ G o)

http://rcin.org.pl



342 M. Luniak 8

Table 6. The largest wooded areas — description. For explanations see Table 1.

CP
Area symbol ZR PR CPe CPw 7Y PO SKw
Years the data refer to 1971 | 1975 1975 1971 | 1975 | 1976
Area censused (total) — ha| 18 19 12 (43) 13 |13(35) |14 (35)| 21(50)
Surroundings bTWa | bTWa | bW W bTW | BTw [bTWAo
Tree cover — approx. % [(25-50) | 50-75 >756 50-75 | >175 >T75 50-75
20-40 >80 20-40 20-40
Tree age — approx. years | 20-40 | >80 40-60 | 20-40 | >80 60-80
Tree sp. composition TCD [ATPC AED AD AR | PAD PAC
Undergrowth cover — ap-
prox. 9% 5-20! | 5-20! <5 <b >20! 5-20 5-20!
Herb layer L L - - N! 1 L
»Dead” ground cover — |
aprox. 9% 25-50 | 25-50 >50 > 50 5-25 | 25-50 5-25
Water — ha — L -+ + - (0.3) 4
Feeding, fruits T F f — - F F
Hole nest sites X |(26b7B|2BXH X X 2b 2B [16b 21B
X H X H X H
Animals C Cc8 SMF M MO C! CSY
Frequency of people — 10-25 | 50-80 1-10 1-10 <1 |25-50 | 10-25
approx. ’
Use . (P) PT (0 C (C) PT (P)
Garden maintenance G G G G - G G

AVIFAUNA OF THE BREEDING SEASON

Material and methods

The assessment of the state of the avifauna was based on the mapping
method according to the principles of the international standard (PINOWSKI
and WILLIAMSON 1974). Between the end of March and the middle of June
birds were counted at each of the plots 7-9 times, and evening checking was
done from time to time. The results concern territories maintained, conventio-
nally identified with breeding pairs. Taken into account during the census
were also birds which did not breed at a sample plot, but visited it. In this
case the term “visitors” was adopted, and only those of them were considered
which were present throughout the breeding season, whereas those whose
presence was evidently connected with migration were omitted. Because of
the difficulty to discover them, the census of Passer domesticus visitors was
based mainly on the data obtained in the period preceding the appearance
of leaves on the trees. Ignored among the visiting species was Micropus apus,
often observed in the study areas, but little connected with them ecologically.
Data on the biomass of the particular species have been taken from the hand-
book edited by FERENS (1967, 1971).

Tables 7—12 contain data concerning the breeding season avifauna. As
regards their arrangement, these tables are a continuation of Tables 1 —6.

http://rcin.org.pl



9 Birds of park habitats 343

Table 7. Small open areas — breeding season avifauna. Numbers — density of breeding

pairs (p/10 ha); p — number of breeding pairs; v — density of bird-visitors (ind./census

10 ha); + — density below 0.5/10 ha. Hole nesters — species breeding in holes and semiholes;

High nesters — species breeding in open nests above ca 1.5 m; Low nesters — species breeding

on ground and in shrub below ¢e 1.5 m; Biomass — breeding pairs and visitors. Bold type
— density of species-dominants (over 109%).

Area symbol DZ | RZ | BN | AN | OK | DU | ZE | GA | KO | PMe
Years of investigations | 1974 | 1974 | 1974 | 1974 | 1974 | 1974 | 1974 | 1974 | 1974 | 1976
Area in ha 2 2 25 | 3.6 | 3.5 4+ 4 5.5 5.5 10

Perdix perdiz
COolwmba’ domestica 150v | 5v | 30v| 4lv| 29v | 15v | 1l1lv| 1l4v | 1y +v
Galerida cristata +v 1p Ip| 1
Motacilla flava = 3v 2v 1p 1p 1p
Motacilla alba ‘ +v 2v
Sturnus vulgaris 30v | 28v | 18v 8v| 8v 2v | 6v 20v | 15v 8y
Oorvus monedula 8v| 7v | 8v | 16v| 4v 4v | 16v | 24v| v | +v
Pica pica 3v 4v
Passer domesticus T7v | 56v | 42v | 43v | 492 | 22v | 16v 78v | 20v | 23v
Passer montanus 1p
Oarduelis chloris 2v 1p 3v 1v 1p
Breeding species —

number 2 2 3 3 3

diversity index H’ 1.0 10 (1.6 |16 | 1.0

p/10 ha -8 | 5 5| 5 4
Visitors — ind./10 ha | 267v| 96v | 10lv |111lv| 92v | 46v | 49v | 1362| 48v | 16v
Biomass — kg/10 ha 52 7 14 18 12 6 8 14 5 2
Hole nesters — p/10 ha 4 2 2
High nesters — p/10 ha, 4 2
Low nesters — p/10 ha . 5 4 i 2

Composition of avifauna

In the study areas, 57 breeding species were found and 6 species regularly
visiting them in the breeding season (Tables 7 —12). The results of W. KALBAR-
0zYK’s study (in litt.) carried out at Lazienki, and of K. SIERAKOWSKI’s study
(in Utt.) at the cemetery of Brédno increase the list of the breeding species
found in the 70 —ies by another 9 species: Athene noctua, Columba domestica,
Dendrocopos medius, D. minor, Jynw torquilla, Micropus apus, Phoenicurus
ochruros, Carduelis spinus — a pair nesting at BR cemetery, and in the past
also found by PrErowskr (1957) at Tazienki, Emberiza citrinella — at BR
cemetery during 3 years 1—2 pairs per 20 ha.

http://rcin.org.pl



Table 8. Broad open areas — breeding season avifauna. In brackets — data concerning total area when the census plot covered only

a part of it. Bold type — species-dominants (over 59%). For other explanations see Table 7.

Area symbol SKe Kp MO PMw SD SZ
Years of investigations 1974 1974 1974 1972 1976 | 1974 1972 1974

Area censused (total) — ha 14 17 23 23 26 28 (323 (323
Anas platyrhynchos 2v (+v) (1v)
Perdix perdiz 1 1 1 +v
Fulica atra (1p)
Charadrius dubius 1 (1p)
Aetilis hypoleucos +v (+v)
Larus ridibundus lv lv +v +v (+v) (+V)
Sterna hirundo N (+v) (+w)
COolumba domestica 2v v lv 2y v
Columba palumbus lv 1v
Cuculus canorus +
Hirundo rustica +v +v s v
Delichon urbica 5v 2v 1v 1v
Alauda arvensis 1 + 1 1
Galerida cristata 1 1 1 + 1 2 2
Motacilla alba 1 1 i (1p) 1
Motacilla flava 3 2 - 1 1 + 3 2
Oriolus oriolus + +
Stwrnus vulgaris 24v 14y -+ + 3v + 10v 20v

6v 10v 9v

Corvus monedula 9v 15v 6v 2v 3v 3v 4v 3v
Corvus corone corniz http /fdh.Olgﬂ lv lv
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COorvus frugilequs lv

Pica pica 1v 1 1v iv + 1 ,

Acrocephalus arundinaceus (1p) (2p)

Acrocephalus palustris 4

Hippolais icterina 1 + 1

Sylvia curruca 1 +

Sylvia comunis 2 1 1

Sazicola rubetra 2 +

Oenanthe oenanthe 1

Luscinia luscinia +

Turdus merula 1 1 1

Parus major 1v - +

Passer domesticus 34v 28v 1 1 2 2 1 1
3lv 6v 4v 15v 18v 14v

Passer montanus +v 1 4v 1 1 +2v| 1 1v 1v 1

Acanthis cannabina 1 +v 1 1

Carduelis chloris 1 -+ 1 1 1 1 1

Carduelis carduelis 1 + AR 1

8 10

Breeding species — number 6 8 8 18 9 13 (11 (12)

Breeding species — diversity index H’ 2.3 2.5 2.9 3.9 3.1 3.4 2.8 3.0

Breeding species — p/10 ha 6 6 5 19 6 10 9 9

Visitors — ind./10 ha 80v 67v 47v 22v  18v 29v 33v  38v

Biomass (breeding pairs + visitors) — kg/10 ha 8 6 4 3 3 3 2 3

Hole and semi-hole nesters — p/10 ha 1 1 3 4 2 4 1 2

Species breeding in open nests above ea 1.5 m — p/10 ha 1 1 1 4 2 3 2 1

Ground and shrub (below ¢a 1.5 m) nesters — p/10 ha 4 4 1 10 1 3 7 6

http://rcin.org.pl
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Table 9. Wooded areas below 3 ha — breeding season avifauna. For explanations see Table 7.

Area symbol NO CH IN ST LE HS DR oP
Years of investigations 1972 1974 1975 1975 1972 1975 1974 1975 1972 1975
Area in ha 1 1 1 1 1.5 1.5 2 2.5 2.6 2.5
Columba domestica 10v  36v 412v 134v 60v 175v 105v 24v Sdv 114v
Streptopelia decaocto 1p . 1p 1p 2p 1p 1p
Delichon urbica +v 3v
Sturnus vulgaris 3v S5v 2p 2p 2p 2p 2p 2p 3p 19v
33v
Pica pica 1p 1p
Corvus monedula 3v 5v 22v 4v 11v 3v 5v 3v
COorvus corone corniz 4v 3v 5v
Hippolais icterina 1p 1p 1p 1p 1p 1p 1p 1p
Sylvia curruca 1p 1p 1p 1p
Turdus merula 1p 1p v 1p 1p 2p 1p 2p 1p
Parus major 2v 1p
Parus caeruleus 2v 1p
Passer domesticus 105v  95v ip 1p 102v 105v 1p 9p 7Tv 2p
103v 222v 106v >80v 116v
Passer montanus 1p 1p 1p 1p
Carduelis chloris 1p 1p 1p 1p 1p 1p 1p 1p 2p 2p
Serinus serinus ip
Breeding species — number 4 3 5 6 7 9 3 9 6 5
— diversity index H’ 2.0 1.6 2.2 2.5 2.7 3.1 1.5 2.5 2.4 2.3
— p/10 ha 40 30 60 70 58" 3 20 76 40 25
Visitors — ind./10 ha 121v  141v 581v 360v 177v  286v 221v >100v 131v 255v
Biomass (breeding pairs -+
visitors) — kg/10 ha 10 10 130 60 36 77 38 15 23 42
Hole and semi-hole nesters — p/10 ha 40 30 20 27 15 52 12 7
Species breeding in open nests
above ca 1.5 m — p/10 ha 30 30 20 40 20 33 5 20 28 14
Ground and shrub (below ca 1.5 m)
nesters — p/10 ha 10 1 7 4

Tttpfrenmmorg.pt
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13 Birds of park habitats 347

The lowest diversity of breeding avifauna, as expressed by the number
of species and the value of SHANNON’S WEAVER’s index (ERDELEN 1977),
was found at small open sites (Table 7). Over the total area of 25.5 ha of all
plots of up to 5 ha only 5 species were found to nest, the average being 1.6 per 10 ha.
At some of the plots no birds nested. The highest, relative to the area, number
of breeding species was found in wooded sites of 10 — 21 ha in area (Tables 11
and 12).

In large, sometimes considerably diversified park complexes the following
numbers of breedting species were found: a new park PM (ca 65 ha) in 1977
— 17 species, LA park (ca 70 ha) for 3 years — 39 breeding species + 8 pro-
bable breeding species (KALBARCZYK in litt.), cemeteries CP +ZY (ca 80 ha)
— 44 species, SK +SD complex (ca 90 ha) — 34 species, BR cemetery (113 ha)
— in different years — 28-33 species (SIERAKOWSKI in lift.).

At most plots the number of species found to be regular visitors was limited
to several, but they often occurred in considerable numbers. Apart from these,
at the beginning of the breeding season over a dozen passing migrant species
were seen. Most common among these were: Motacilla flava, Muscicapa striata,
Lanius collurio, Ficedula hypoleuca, Phylloscopus trochilus, Ph. sibilatriz, Ph.
collybita, Erithacus rubecula, Phoenicurus phoenicurus, Turdus philomelos, Pyr-
rhula pyrrhula.

The main proportion of the breeding season avifauna consisted of between
ten and twenty species present in most parks, although the differences in habitat
conditions were considerable. Taking as a measure of frequency of occurrence
the ratio of the total area and study years in which a species was found to occur
to the number of plots and all study years, the highest frequency of occurrence has
been found for:

— on sites of all types — Passer domesticus and Sturnus vulgaris (100 %
frequency as breeders or visitors) and Columba domestica, Corvus monedula
and Carduelis chloris (a frequency of over 75%);

— on open sites the following showed a frequency of over 66 9%: Galerida
cristata, Pica pica, Motacilla flava and Passer montanus;

— in larger wooded areas a frequency of over 669, was found for: Striz
aluco, Muscicapa striata, Hippolais icterina, Corvus corone corniz, Sylvia atri-
capilla, Turdus merula, Parus major, P. caeruleus, Passer montanus, Fringilla
coelebs.

As regards their ecological origin, the most numerous (about 40) was the
group of wood species and their density was sometimes considerable. There
were about 10 species of open habitats and of meadow-field shrubs — these
were ocurred in small numbers. Only 4 breeder and 6 visitor waterfowl species
were found, whereas the number of species characteristic of built-up areas
was 7.
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Table 10. Wooded areas 3-6 ha — breeding season avifauna. Bold type — density of species-dominants (over 59%). v! — visitors
of high abundance. For other explanations see Table 7.
Area symbol PMr Sw JE RE
Years of investigations 1972 1976 1967 1971 1972 1974 1967 1971 1972 1975
Area in ha 3 3.5 4 5.5
Columba domestica +v 32v 57v 51v 83 v 144v 173v 127y 14v
Streptopelia decaocto : 1p 1p 1p 2p
Delichon urbica +v 2v
Oriolus oriolus ip
Sturnus vulgaris 8v 2v 13v 14v 3p 2p 15v ~ 14v 2p 4p
ca 10v  ca 10v ca 10v
Pica pica Ip 1p ip
Corvus monedula 4v 1v 2v 1v 5v v 12v
Corvus corone corniz 1p
Hippolais icterina 2p 1p 3p 4p 3p 1p 1p 2p 2p 2p
Sylvia curruca 1p 1p 1p 1p 1p 1p 2p 1p 1p 2p
Sylia atricapilla 1p 1p 2p 1p 1p :
Phylloscopus sibilatriz 1p
Luscinia luscinia 1p 1p 1p 1p 1p
Turdus merula 1p 1p 1p 4p 5p Sp 2p 3p
Parus major 2p 1p : ip 1p ip 1p 1p
Parus caeruleus Ipg Alv http://tein.orgwmpl ~ 1»
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Muscicapa striata ip ip 1p +v
Passer domestious 30v ip 24p 19p 21p 17p 6p 6p 4p p
18v v! v! v! v! v! v! v! v!
Passer montanus 1p ip 1p 1p 12p
Carduelis chloris 2p 1p 2p 2p 2p 3p 1p 1p 1p 2p
Fringilla coelebs 1p 1p 1p
Breeding species — number 12 12 8 9 11 11 4 6 8 12
— diversity index H’
3.5 3.6 1.7 2.1 2.4 2.6 1.4 2.3 3.1 3.6
— p/10 ha 50 40 100 97 114 97 28 30 35 69
Visitors — ind./10ha 38v 20v v! v! v! v! v! v! vl v!
Biomass (breeding pairs -+
visitors) — kg/10 ha 5 4 17 26 25 33 49 59 46 15
Hole and semi-hole nesters — 13 17 71 57 ki 63 15 18 20 44
p/ha
Species breeding in open nests 20 17 17 31 31 31 5 8 12 22
above ca 1.5 m — p/10 ha
Ground and shrub (below ca >
1.5 m) nesters — p/10 ha 14 7 11 9 5 3 8 5 2 4

http://rcin.org.pl
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Table 11. Wooded areas 6-16 ha —breeding season avifauna. Bold type — density of species-dominants (over 59%).* Anas platyr-
hynchos not considered. For other explanations see Tables 7 and 10.

09¢
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Area symbol ) uJ WK KR PMb SA
Years of investigations 1975 1975 1972 1974 | 1972 1976 1968 1971 1972 1974
Area in ha 6 7 10 14 16 15

Anas platyrhynchos 10 30v 9v 111v 17v
Perdiz perdix Py 1
Columba domestica 68v 9v | 16v  14v | +v 2v 31v 38v  42v Tv
COolumba palumbus 1
Streptopelia decaocto 2 3 1 1 1 +v 1
Striz. aluco A 1 1 1 1 1 1
Delichon urbica 2v 4v 2v 4v 3v
Motacilla alba 2 2v 1
Oriolus oriolus 2 1 1
Sturnus vulgaris 20 3 2v 13 17 4v 2v 21 27 23 19
Pica pica 3 +v 1 1
COorvus corone corniz 1v 1 1 1 1 1 +v 1 1
Corvus monedula 3 lv 6 8 1v 13 12 15 17
Acrocephalus palustris . 1
Hippolais icterina 3 1 5 3 4 2 5 5 3 4
Sylvia borin 1
Sylvia atricapilla 1 1 3 1 1
Sylvia curruca 1 1 1

Jeruny |
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Phylloscopus sibilatriz

Muscicapa striata 1 1 1 1 1 1
Luscinia luscinia 1
Turdus merula 7 4 4 6 3 2 3 5 6 8
Parus major 5 1 4 4 1 1 3 3 3 5
Parus caeruleus 2 2v 2 3 1 1 1 2 1 2
Passer domesticus 3 50v ‘4lv | 2 43v 3 25v | 15v 1 26v 4 v! 3vl 5v! 3 v!
Passer montanus 10 1v 1 Sv 1 1 1 1
Fringilla coelebs 3 1 1 2 1 1 1 1 1 2
Serinus serinus 2 1 1 1 1
Carduelis chloris 2 4 2 3 2 1 1 1 2 3
Oarduelis carduelis 1 a1 1 1
Breeding species — number 15 9 18 17 16 14 15 15 16 14
— divergity index H’ 3.5 3.0 3.6 3.5 3.8 3.7 2.8 2.8 3.0 3.0
— p/10 ha 77 21 49 58 21 13 57 65 65 67
Visitors — ind./10 ha 151v 58v 59v 39v 26v 30v v! v! v! v!
Biomass (breeding pairs 4 visitors) —

kg/10 ha 81 8 15 15 £ 3 24 35 39 56
Hole and semi-hole nesters — p/10 ha 45* 4 29 38 2 4 44 51 50% 47
Species breeding in open nests above

¢a 1.5 m — p/10 ha 22% 16 16 17 13 9 11 12 14* 19
Ground and shrub (below ez 1,5 m) nes-

ters — p/10 ha *) 1 4 3 6 1 2 1*
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Table 12. The largest wooded areas — breeding season avifauna. In brackets — data concerning total area when the census plot
covered only a part of it. Bold type — species dominants (over 59%). For other explanations see Tables 7 and 10.

Area symbol ZR PR CPe CPw ZY PO SKw
Years of investigations 1971 1975 1975 1971 1975 1975
Area censused (total) in ha 18 19 12 (43) 13 13 (35) (oaI:O) (ca2160)
Radie:
Anas platyrhynchos (+v) 1 1 (8p)
Perdiz perdiz 1
Phasianus colchicus +v 1(2 —3p)
Larus ridibundus (+v)
Columba domestica 10v . 14v 3v
Columba palumbus 1 1 1 1
Streptopelia decaocto 1 2 1 1
Cuculus canorus - + + -+ - +
Striz aluco +v + (1-2p) + (+) (+) 1
Picus viridis + (Ip). + (+) (1p)
Dendrocopos major 1 (1p) 1
Lanius collurio |
Oriolus oriolus 1 1 R 2 / 1 1
Sturnus vulgaris 3v 14 18 5 +v(+) 16 24
Garrulus glandarius +v L +v +v (1p)
Pica pica 1 1 +v 2 1
Corvus corone corniz 1 4 2 1 1 2
Corvus monedula 4v 12 (ea 10p) 6 1
Oorvus frugilegus (16p)
Troglodytes troglodytes 1
Prunella modularis 1
Acrocephalus palustris 1 (+)
Hippolais icterina 1 2 3 5 2 3 3
Sylvia borin 1 1 (1p)
Sylia alricapilla 1 2 1 4 2 3
b i http://rtin.ord pl : 1 : i
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Sylvia communis
Phylloscopus trochilus
Phylloscopus collybita
Phylloscopus sibilatriz
Ficedula hypoleuca
Muscicapa striata
Phoenicurus phoenicurus
Erithacus rubecula
Luscinia megarhynchos
Luscinia luscinia
Turdus merula

Turdus philomelos
Parus major

Parus caeruleus

Parus palustris

Sitta europaea

Oerthia brachydactyla
Passer domesticus
Passer montanus
Fringilla coelebs
Serinus serinus
Oarduelis chloris
Carduelis carduelis .
Acanthis cannabina
COoccothraustes coccothraustes

8 v!
11

S

-~ 1 0

O IR N

(+)

1

8
6
1

1

2 ca 15v
22
5

4
1

1

Breeding species — number

— diversity index H’

— p/10 ha

Visitors — ind./10 ha

Biomass (breeding pairs + visitors) kg/10 ha

18
3.4
75

22

24 (28)
3.9
91
ca 10v
10

18
3.6

65 °

bv
5

25 (32)
4.5

46

6v

7

20 (23)
3.6
74
v!
13

28 (30)
3.6
104

ca 20v

14

Hole and semi-hole nesters — p/10 ha
Species breeding in open nests above ca 1.5 m — p/10
Ground and shrub (below 1.5 m) nesters — p/10 ha

56
17

59
30
1

29
3
1

13
13
20

46
25
3

69
26
8
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354 M. Luniak 20

Numbers 5

The density of the breeding population on open sites was only several,
or between ten and twenty pairs/10 ha. In wooded areas — from about 20 to
100 pairs/10 ha. . :

The abundance of the breeding avifauna was determinediby the percentage
of hollow nesters, the number of which in the respective areas came up to 50-70
pairs/10 ha. Species that build open nests in tree crowns and in tall shrubs
attained an overall density of 30-40 pairs/ha. The least important numerically
was the group of species nesting on the ground and in lower parts of shrubs —
they did not usually exceed a density of several pairs per 10 ha, but at some
open sites they were found to be the only breeders. Visitors represented a con-
siderably important group numerically. This group appeared to be the dominant
component of the avifauna of open sites and of small wooded areas (Tables
7-9). In some small areas the density of the birds of this group came up to
250-5670 ind./10 ha.

As regards its biomass the avifauna (breeders -+ visitors) of the areas
under study showed considerable differences (2-130 kg/10 ha), depending
mainly on the contribution of visitor birds — especially Columba domestica
and Anas platyrhynchos. The proportion of the breeding population alone on
open sites as a rule did not exceed 1 kg/10 ha, and in wooded areas — several

kg/10 ha.

WINTER AVIFAUNA

Material and method

The census was carried out in morning and afternoon hours, from mid-
—December to the end of February. Wooded areas were surveyed at a speed
of 10-15 ha/hour, and the open sites — at a faster speed. In small areas, the
counting was in most cases repeated 3 times, in large ones — usually twice
during the season. The winters during which the census was conducted were
relatively mild and with little snow, but counting was usually done in periods
when there was at least a partial snow cover, but hardly ever of a considerable
thickness. g

The representativeness of the data from 2-3 winter countings could be
estimated on the basis of the following comparisons: during the 5 times repeated
counting done by A. GARDAWSKA (in litt.) at the ZOO in the winter of 1973/74
(28 Nov.-14 Febr.) a total of 25 species were found, the number of species recorded
in single countings being 15-17, and in 2-3 countings — 19-23. The results
from single countings differed from the mean of 5 countings on part A (24 ha)
by + 13-209, (z 169%), with 613 individuals registered, whereas on part B
(16 ha) by + 3-14% (z 89%), with 258 individuals. KoEHLER (1972) who conti-
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Table 13. Small open areas — winter avifauna. Numbers — density (individuals per census per 10 ha), + — density below 0.5,

bold type — density of species-dominants (over 10%), W:B — density ratio of winter (W) and breeding (B) populations.

Area symbol Dz RZ BN AN 0K DU ZE GA KO | PMe
; . 1974/ | 1974/ | 1974/ | 1974/ | 1974/ | 1975/ | 1975/ | 1975/ | 1974/ | 1976/
Yaurviol idvestigatigns 1975 | 1975 | 1975 | 1975 | 1975 | 1976 | 1976 | 1976 | 1975 | 1977
Area in ha 2 2 2.5 3.5 3.6 £ 4 5,56 5.6 10
Colwmba domestica 79 67 25 54 13
Galerida eristata 2 4 8 2 2 2 1
Corvus monedula 7 33 28 35 24 13 53 4 3
Oorvus frugilequs 157 60 141 162 104 44 52 89 71 18
Bombycilla garrulus 57 45 5
Turdus pilaris 1
Parus major 2 1
Passer domestious 33 19 24 18 29 18 5 18 60 1
Passer montanus 35
Oarduelis carduelis 3
Species 4 3 6 7 5 5 3 5 6 4.
Density — ind./10 ha 276 112 370 289 215 96 59 167 141 24
Biomass — kg/10 ha 89 29 82 77 60 23 19 45 28 8
W:B ratio 23 6 17 14 3

http://rcin.org.pl
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356 M. Luniak 22

Table 14. Broad open areas — winter avifauna. In brackets — data concerning total area
when the census plot covered only a part of it. For other explanations see Table 13.

Area symbol SKe KP | MO | PMw SD 8Z
3 e 1974 1974 1974 1974 1974 1974
feass of trivepigaitiia g L 1975l 1975/ i
Area in ha 14 17 23 26 28 20 (34)
Perdix perdin 1 4
Larus ridibundus 4 7 2 (10)
Oolumba domestica 1
Galerida cristata 1 i 1
Sturnus vulgaris 1
Pica pica + 1 1 +
Corvus monedula 2 4 4 2 10
Corvus corone cornix 3 2 2 - -+ -+
Corvus frugilegus 50 24 29 21 27 23
Bombycilla garrulus 2
Turdus pilaris 4+ + 2 +
Turdus merula 1 + 1
Parus major 2 2 1 1
Passer domesticus 7 - 13 1 +
Passer montanus 6
Oarduelis chloris 1 + +
Carduelis carduelis 2
Acanthis flavirostris 6 8
Pyrrhula pyrrhula - 1 1
Emberiza cilrinella (3)
Species 11 7 10 7 13 9 (11)
Density — ind./10 ha 72 37 59 31 38 36
Biomass — kg/10 ha 21 12 12 8 11 11
W : B ratio 6.0 3.1 5.9 2.6 1.9 2.0

nued during several years daily observation in the park at Reja St. (RE) recor-
ded there 20 species in winter, but 11 of these he described as very rare. By compa-
rison with these data the result of a censusrepeated 3 times in one winter season
(Table 15), when 11 species were found, seems to be sufficiently representative.

The material concerning the avifauna of the winter season has been sum-
marized in Tables 13-17.

Composition of avifauna

The data in tables 13-17 show a total of 36 species. Researches carried
out at the ZOO (A. GARDAWSKA in litl.)), Lazienki (W. KALBARCZYK in litt.)
and the Brédno cemetery (K. SIERAKOWSKI n litt.) add 6 more species found
in the 70-ies as rare species. In these three areas Carduelis spinus and Erithacus
rubecula were found to winter, at BR — Buteo buteo, Accipiter gentilis and
Turdus viscivorus, and in the LA park — Carduelis flammea. :

A least diversified species composition was found, as in the breeding season,

http://rcin.org.pl



Table 15. Wooded areas below 6 ha — winter avifauna. For explanations see Table 13.

op

W

Area symbol CH IN ST LE HS DR PMr RE
RE 5 1975/ | 1975/ | 1975/ | 1974/ | 1975/ | 1974/ | 1975/ | 1976/ | 1974/ | 1975/
Years of investigations 1976 | 1976 | 1976 | 1975 | 1976 | 1975 | 1976 | 1977 | 1975 | 1976
Area in ha 1 1 1.6 2 2.5 -2.6 2.5 3 35 | 6.5
Larus ridibundus 8
Columba domestica 78 105 200 67 9 124 86 7 152 7
Streptopelia decaocto 15 3 4 1
Sturnus vulgaris 3 2
Oorvus monedula 56 20 19 8 7 9
Oorvus corone 2 - 2
Corvus frugilegus 150 | 325 343 |[175 [ 238 | 134 | 186 75 92 84
Pica pica : : 3 1
Turdus pilaris 4 1
Turdus merula 6 + 4 4
Parus major 7 30 10 2 21 28 11 8 3 8
Parus caeruleus 4 1
Paaaa-rfdmmqtious . 89 190 133 160 116 122 146 8 138 57
Passer ‘montanus 20 47 2 11 10 3’| 19
Carduelis chloris 3 3 3
Pyrrhula pyrrhula 10 9 1
Ooccothraustes coccothraustes : 2
Speeieg 7 5 -6 6 11 7 8 7 11 11
Density — ind./10 ha 410 665 | 709 | 409 | 480 | 422 | 455 | 113 | 407 | 188
Biomass — kg/10 ha 93 156 [ 192 | 89 | 100 92 96 33 85 36
3.1 4.8 5.6 10.2 3.2 5.9 9.1 1.4 2.1 1.4

W:B ratio
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358 M. Luniak 24

Table 16. Wooded areas 6 —16 ha — winter avifauna. For explanations see Table 13.

Area symbol oJ WK KR SA PMb
p S 1976 1975/ 1975/ 1974 1976/
Years of investigations 197{5 1976 | 1976 197{5 1977
Area in ha 6 7 10 15 16
Anas platyrhynchos 90 61
Oolumba domestica 94 23 67
Streptopelia decaocto -+
Striz aluco +
Sturnus vulgaris 5
Pica pica B 2
Oorvus monedula 8 26
Oorvus corone 2 -+ “t-
Oorvus frugilegus 41 82 95 79 44
Bombycilla garrulus 33 6
Turdus pilaris 11 1 6
Turdus merula 1 2 2 1 2
Parus major 13 11 17 9 2
Parus caeruleus 2 ps 4 2 +
Passer domesticus 57 24 24 26 6
Passer montanus 40 2 1 1
Carduelis chloris + + 7
Pyrrhula pyrrhula 1 2 1
Coccothraustes coccothraustes 1
Fringilla montifringilla 1
Species 11 7 11 14 13
Density — ind./10 ha 341 131 189 306 78
Biomass — kg/10 ha 140 32 44 119 17
W : B ratio 2.2 2.8 1.6 2.3 3.0

at small open sites (Table 13). Over their joint area of 43 ha a total of only
10 species were found, that is to say, fewer by 4-6 than over a similar joint
area of large open sites (Table 14). Over a total area of 25 ha of small wooded
parks (Table 15) 17 species were found, that is, much more than at small and
large open sites of similar area, but without any clear difference relative to
large wooded areas (Tables 16, 17), where a similar number of species was
found, proportionately to the area. In large park complexes the following
numbers of species were found: PR + ZOO (ca 60 ha) — 25 species; PM complex
(ca 65 ha) — 17; Lazienki (ca 70 ha) — 26 species (W. KALBAROZYK in litt.);
CP : ZY cemeteries (ca 80 ha) — 19; SK + SD parks (ca 90 ha) — 22; BR
cemetery (113 ha) — 18 species each year, in 2 winters — 19 (K. SIBRAKOWSKI
in litt.).

The frequency of occurrence, calculated as for the breeding period, amoun-
ted, at the habitats of all types, to 100 %, for Corvus frugilegus and 95 %, for Passer
domesticus. At open areas (Tables 13, 14) frequencies above 66 9, were recorded
for Galerida cristata and Corvus monedula, and at wooded sites (Tables 15-17) —
Columba domestica, Parus major and Passer montanus.
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Table 17. The largest wooded areas — winter avifauna. For explanations see Tables 13 and 14.

Area symbol ZR PR CP 7Y PO SKw
Years of investigations 1974/1975 | 1975/1976 | 1975/1976 | 1975/1976 | 1975/1976 | 1975/1976
Area censused (total) in ha 18 19 25 (43) 13 (30) | 14 (cad0) | 22 (ca50)

Anas platyrhynchos (15)
Perdixz perdix 2 3
Phasianus colchicus 4
Larus ridibundus (+)
Columba domestica 2 6 18 3
Dendrocopos major -+ 1 + %
Dendrocopos minor i
Sturnus vulgaris +
Garrulus glandarius =+
Pica pica 3 2 2 1
Corvus monedula 2 +
Corvus corone corniz 2 2 1 5
Oorvug frugilegus 43 61 18 5 52 35
T'roglodytes troglodytes o]
Twrdus pilaris 3 1
Turdus merula 6 + 1
Parus major 6 18 24 15 9 20
Parus caeruleus 1 3 6 4 4 7
Parus palustris 2 1 + g
Sitta europaea 2 1
Certhia familiaris -
Certhia brachydactyla + + 1
Passer domesticus 1 15 A+ 10 4
Passer montanus 10 2 3 16
Fringilla coelebs + 4
Fringilla montifringilla + (+) ot
Pyrrhula pyrriule 1 5 11 3 5 4
Carduelis chloris 1 1 1 +
Species 14 11 15 12 (13) 11 17 (19)
Density — ind./10 ha 70 125 73 37 103 99
Biomass — kg/10 ha 17 28 9 8 25 19
W:B ratio 1.5 0.8 0.5 0.4 0.7 0.5
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360 M. Luniak 26

Numbers

The level of numbers of the winter avifauna varied c(;nsiderably. Densities
were recorded ranging from 31 (PMw) to 665 (IN) and 709 ind./10ha (ST). In the
managed part of the ZOO (part A — 24 ha) A. GARDAWSKA (¢n litt.) found
255 ind./10 ha, and in the undeveloped part (part B — 16 ha) — 133 ind./10 ha.
At open sites the level of numbers was about a half lower relative to that found
for wooded sites of similar size.

Only in the largest wooded areas (Table 17) was the density of the winter
avifauna (W) lower than that of a breeding (B) population (W : B ratio 0.4-0.8).
At all the other sites the numerical predominance of the winter avifauna was
very considerable — on the whole several-fold, and in cases of a particularly
poor breeding avifauna — over 10-fold (Table 15). The numerical predominance
of the winter avifauna was in most cases considerable even when compared
with the entire population of the breeding period — that is to say, the total
number of nesting individuals and visitors.

The level of numbers of the winter avifauna at each site depended on the
presence of several species occurring in large numbers — Columba domestica,
Corvus frugilegus and Passer domesticus, and sometimes Anas platyrhynchos
and Bombycilla garrulus. More marked still was this in respect of the biomass,
because most of the dominants were species of large individual weights. Where
they occurred in large numbers the biomass amounted to several dozen, and
over a hundred kg/10 ha.

The most numerous species, at almost all sites, was Corvus frugilegus,
the percentage of which in the total numbers was not as a rule lower than
30-50 %. Similarly high was the joint percentage of two most synanthropic
species — Columba domestica and Passer domesticus, but only in the vicinity
of buildings. After subtracting these 3 species and concentrations of Anas
platyrhynchos at places of feeding — the numbers of the remainder
of species in open parks, and in small wooded parks (Tables 13-15), attained
the level of only several to between ten and twenty ind./10 ha. In large wooded
parks the contribution of this group attained 30-50 9%, of the total abundance,
coming up to 30-50 ind./10 ha, but this was very little, if the biomass is conside-
red.

IMPACT OF THE ENVIROMENTAL FACTORS

Area size

The data contained in Tables 7-17, arranged in ascending order of area
size, show a considerable dependence of the diversity of the specific composition
of the avifauna on this factor. The minimum space required for the settling
of a community of open site species (Motacilla flava, Galerida cristata, Perdix
perdiz) was b ha (Table 7). The communities of open habitats birds found in larger,
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27 ' Birds of park habitats 361

even over 20 ha, areas of open habitats in managed parks were not clearly richer
(Table 8 — without PMw 1972).

No such ,zero threshold” of space determining the settling of a community
of birds connected with wooded habitats has been revealed at the wooded sites
studied, because a number of such species use distant feeding grounds and
penetrate areas among buildings. A similar minimum of green space has, howe-
ver, been found for breeding of several species (Tables 9-12): ca 3 ha for Parus
major, P. caeruleus, Sylia atricapilla and Luscinia luscinia; ca 5 ha for Fringilla
coelebs; ca 10 ha for Striz aluco and Carduelis carduelis; verdure complexes,
consisting of several dozen hectares each, conditioned the occurrence of Cuculus
canorus, Picus viridis, Dendrocopos major, Columba palumbus.

Winter avifauna did not show such marked conditioning by minimum
park space, but in winter, too, some species preferred larger park complexes.
For example Picidae, Certia sp., Parus palustris, Silta europaea were only found
at areas CP, LA, BR and ZOO.

The size of a park conditioned also the number of visiting Columba
domestica and Passer domesticus — see page 24 and 27,

Location in relation to the city centre

Only in some cases was it possible to separate the effect of this factor
from the effect of the direct neighbourhood of buildings, usually connected
with a mid-town location. Areas were compared which were contrasted with

Table 18. Comparison between some avifauna elements in areas of central (C) and peripherial
(P) situation. B — breeding season, W — winter season.

Areas compared M Avifauna elements compared
Central situation Pg:lg);g;:fl I z ind./10 ha
81 o R 2 SN
© (P) G 4 32

CH, ST 1975, SW 1974, JE | LE, IN, HS, OP | Oolumba domestica— B | 302 | 94
1972 j
- W| 143 67

AN, BN, DZ RZ, DU, GA, KO — B | 64 9
- W| 57 3

Corvus frugileqgus — W | 153 66

PO CP (BR) - W| 52 18

regard to their location relative to the axis mid-town — outskirts (see Fig. 1),
but comparable in other respects — especially the bordering on built-up areas.
For the majority of species, including the two Passer species, this comparison
does not show any marked relationship of occurrence. The few differences found
include the more abundant occurrence of Columba domestica and wintering
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Oorvus frugilegus (Table 18) in mid-town areas, absence of Oriolus oriolus
from parks of between ten and twenty hectares in the city centre, and the nes-
ting of Emberiza citrinella only on the outskirts (BR cemetery).

Vicinity of built-up areas

A comparison of small and medium-sized areas, where the effect of the
factor considered was intense, with areas, few in number, of similar sizes, to
small extent bordering on built-up areas (ZE, PMe, PMe 1976, PMb 1976),
and with the largest areas (Tables 2, 6) shows that the nearnmess of built-up
areas increases several, or over ten times the number of visiting Columba domes-
tica and Passer domesticus in both the breeding season and winter, due to which
the total densities of the avifauna are increased. Passer domesticus was found
to nest in large numbers on wooded habitats only at a distance of up to several
dozen metres from built—up areas. Only at 2 areas (PMe and SD) was this species
found to nest at a distance of over 250 m from built-up area. Nothing seem-
ed to indicate that the nearness of a built-up area limited the occurrence of
other species.

Proximity of streets

The effect of this factor was studied at two plots with the most uniform
structure of woodland and other elements affecting the avifauna. In the PO
park a plot was selected located at the foot of a viaduet carrying one of the
busiest and noisiest roads of the city (3 Maja Ave.). In the PMb 1972 park, the
part selected for observation was situated in the vicinity of a transport route
with tramway and car traffic — one of the main roads in the city (Niepodleglosei
Ave.). In the two areas the composition of the breeding avifauna was compared
over strips t a distance of 0-100 m (3.5 and 3 ha), and 100-200 m (3 ha each)
from the road, and in the PMb park also 200-400 m (8.5 ha). This comparison
has not revealed any clear differences in the relative number of species, total
density of breeding pairs, or density of species building open nests, depending
on the distance from the transport route.

The composition of the avifauna of areas completely or almost completely
cut-off by main roads with heavy traffic (WK, SW, JE) indicates that the
factor considered did mnot have a noticeable limiting effect on the numbers
of visiting Passer domesticus, Sturnus vulgaris, Corvus monedula, arriving from
nearby areas. Flights across the transport routes have been found for nesting
Oriolus oriolus (PMr), Galerida cristata (ZE, KO), Turdus merula (NO), Pas-
ser montanus (SKe, SD).

Degree of wooding and tree stand age

Sites with a tree stand cover of up 259% (Tables 1, 2) were found to khave
a poorer specific composition and a lower density of breeding and winter avifau-
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na, relative to wooded areas to a larger extent. Only in those areas could a com-
munity be found of species typical of open habitats, whereas species of wooded
areas did not generally nest there.

" Areas included in the category with 25-509, tree stand cover (NO, LE,
JE, WK, ZR) were found to already have a specific composition of the avifauna
typical of wooded parks, but the abundance level of the breeding avifauna
was markedly lower there than at more wooded areas. Plots included in the
two top categories of wooding (50-759, and over 75%) did not appreciably
differ in the composition of their avifauna in relationship to the degree of wo-
oding.

The avifauna found in stands up to 10 years old was that typical of open
areas. The presence of single older trees (OK, ZE, PMe) was of no great impor-
tance if they did not provide nesting places for hole nesters.

At a stand age of 10-20 years species of wooded areas began to settle: Car-
duelis chloris and Pica pica, rarely Turdus merula, Hippolais icterina, Parus
magor, Carduelis carduelis. The overall density of the gruop of species building
open nests high above the ground was slight (1-3 pairs /10 ha), and, the nesting
of hole nesters depended only on the presence of artificial nesting places.

In stands 20—40 years old, a numerous community could already be found
of tree nesting species, its permanent components being: Pica pica, Hippolais
icterina, Sylvia curruca, 8. atricapilla, Luscinia luscinia, Turdus merula, Strep-
topelia decaocto, Parus major, P. caeruleus. This was also the initial stage of
colonization by Columba palumbus, Oriolus oriolus, Corvus corone corniz, Musci-
capa striata, Fringilla coelebs — this could be seen in the consecutive study
years on areas SW and PMr. The presence of single old trees favours the nesting
of Corvus corone corniz (PMb, RE). The number of high nesting species (ca 20
pairs/10 ha) attained there a level similar to that found in old stands. The
breeding of hole nesters was still dependent almost entirely on the presence of
artificial nesting place.

In 40-60 years old stands (DR, OP w) Sturnus vulgaris already found a
small number of nesting places in tree holes, Corvus corone corniaz continued
to occur in small numbers, as can be seen when sites CPw and CPe are compared,
the two sites only differing by the age of the tree stand.

In areas with a stand 60—89 years old (SKw, BR) Corvus corone corni,
and species using small and medium-size tree hollows (e.g. Sturnus vulgaris),
already attained a high level of numbers. There already were a few nesting
places for species requiring large tree holes: Corvus monedula, Amnas platyrhyn-
chos, Striz aluco.

Stands aged above 80 years (SA, UJ, KR, PR, OPe, PO, LA) provided
the conditions for the highest frequency of occurrence and abundance (up to
between ten and twenty pairs/10 ha) of species utilizing large tree holes. The
composition and numbers of the group of species nesting high above the ground
did not show any differences relative to the stands of the preceding age category.

http://rcin.org.pl



364 M. Luniak 30

The undergrowth

The relationship between the composition of the avifauna and the amount
of undergrowth can be illustrated by a comparison of the data from plots SW,
PMr, PMb, PMw in different years, when a drastic change affected particularly
this factor — the shrubs were cut down, which eliminated, or considerably
limited the occurrence of Luscinia luscina, Sylwia borin, S. communis, 8. curruca,
8. atricapilla, Phylloscopus sibilatriz. On areas with arich undergrowth the group
of species including ground and shrub nesters came up to 10 species and between
ten and twenty pairs/10 ha, while in areas with a poor undergrowth it did not
oceur at all, or consisted of up to 3 species nesting at & minimum density.

The ground vegetation, ,dead” cover

The occurrence of Alauda arvensis was connected with the minimum
n,dead” cover (roads, buildings, pavements). It settled at grassy sites not inten-
sely mown (KP, SZ), and at ones with a natural ground vegetation (SKe).
If it occurred in grassy areas (PMe, SD), Motacilla flava stuck to clumps, even
small ones, of uncut grass, or tall weeds. In open parks with a considerable
degree of dead cover the number of Corvus monedula and Strunus vulgaris
gathering food was not noticeably lower relative to areas with a larger proportion
of grassy sites. Also in wooded parks a high proportion of dead cover (CP, SA,
UJ) was without a lowering effect on the numbers of Turdus merula, although
in its breeding period this species feeds primarily on the fauna of the soil and
ground vegetation. The occurrence of Frithacus rubecula was clearly connected
with the plots (ZY, PMb 1972), or even small parts of them (in parks SKw, PO),
from which litter was not removed. 4

Water

Small open water reservoirs (garden barrels, fountain pools) attracted
a number of species as places of watering and bathing. However, access to
water was often difficult. Cases were recorded of drowning of - Parus major
(CP) and Turdus merula (CH) in such water reservoirs.

Ponds of an area up to 0.3 ha were sometimes the places of stay od Anas
platyrhynchos (SKe, KR from 1975), sometimes very numerous (SA). If there
were convenient tree holes near by, single ducks nested (PO, SA) and succeeded
in bringing up offspring even on such small bodies of water, if people supplied
food to the birds.

Bodies of water of 0.3-1.0 ha, combined with the presence of nesting
places (tree holes, inacessible islands) and of anthropogenic food made possible
a successful nesting of several mallards (UJ, ZOO) and a considerable concentra-
tion of non-breeding and wintering individuals — on the ponds in the UJ
park and in the ZOO 100-200 individuals gathered.
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On larger bodies of water or their complexes (SKw, L.A) there were consider-
able numbers of Anas platyrhynchos: on several large ponds in the LA park
in the 70-ies over 35-40 ducks nested every year, and during the post—breeding
period and in winter over 300 individuals gathered there (W. KALBARCZYK in
litt.). Bodies of water, even if they were large, were not inhabited by Anas
platyrhynchos if there was no supplementary feeding and no nesting places
(KP, MO, SZ, PMw), and even the number of visiting ducks there was small.
Such bodies of water were, however, visited by Larus ridibundus.

Anthropogenic food and fruits

. The importance of this factor to Anas platyrhynchos has been discussed

in the preceding subsection. A comparison of the composition of the avifauna
of these areas, where birds were fed by the public or food remains were available,
with areas where the factor in question was of low intensity indicates that
it did not exert an important effect on the diversity of the specific composition.
But in the breeding season and in winter, this factor considerably raised the
level of numbers of the avifauna by attracting few, but abundantly occurring,
species that were dominant, especially with regard to biomass (see Table 19).

Table 19, Comparison between some avifauna elements in areas of abundant (+) and scarce
(—) anthropogenic food. B — breeding season, W - winter season.

Avifauna elements Areas
small open immediate

+DZ BN AN wooded large wooded

— RZZEKO | + UJ KR SA | + PO PR SKw

PMe — WK PMb | — ZY CP ZY
L N + | .- + | -
Oolumba domestica ind./10 ha — B 74 4 42 6 9 0
= - W 67 0 61 0 19 1
Oorvus frugilegus ind./10 ha — W 153 69 72 63 50 32
Oorvus monedula ind./10 ha — W 35 13 17 0 0 0
Passer domesticus ind./10 ha — W 26 21 36 15 10 1
Total biomass kg/10 ha —B 28 6 38 .6 16 7
— -Ww 83 20 148 25 24 11

Data gathered during the winter of 1973/74 by A. GARDAWSKA (in litt.)
at the Z0OO, where the supply of anthropogenic food is particularly rich, have
confirmed the results obtained for the parks: In the rearing part (A), where
there was plenty of food, the total density was 325 ind. and 89 kg of biomass /10
ha, whereas in the part poorer in food supplies (B) — 133 ind. and 27 kg/10 ha.
As in the parks, the differences mainly concerned Columba domestica, Strepto-
pelia decaocto, Corvus frugileus, C. monedula, C. corone corniz and Passer
domesticus.
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At some areas birds of the following species were observed to actively
approach the people feeding them: Parus major, P. caeruleus, P. palusiris, Sitta
europaea would alight on the hand, shoulder or head of the person feeding them;
Passer domesticus, Columba domestica, Anas platyrhynchos, Fringilla coelebs
would approach at a distance less then 1 m; Corvus frugilegus, C. monedula,
Streptopelia  decaocto, Passer montanus — at a distance of several metres.

The observations from Warsaw confirm the known role of trees and bushes
bearing edible fruits, especially for Bombycilla garrulus, Turdus wmerula, T. pi-
laris, Sturnus wvulgaris — even though the small number of occurrences has
not made it visible in the results from quantitative samples. Among the trees
and shrubs most frequent in Warsaw parks the following are most readily
visited by these birds: Sambucus, Elaeagnus, Malus, Sorbus, Vitis.

Nesting places of hole nesters

This was one of the main factors determining the quantitative level of the
breeding avifauna. Where there were plenty of nesting sites, the total numbers
of hole nesters came up to 60-70 pairs/10 ha, representing over 2/3 of the whole
breeding population. This factor made possible the nesting on the study areas
of 15 bird species, excluding the woodpeckers. On plots with a full variety of
covered nesting places (e.g. SA, SKw, CP, KR) there were 8—13 species using
them, representing about a half of the total number of breeding species.

Nesting places of the largest size could only be found in natural tree holes,
the number of which was in general insufficient even in old stands. The nesting
of Corvus monedula, Striz aluco, and in most cases of Anas platyrhynchos, depen-
ded on the presence of these tree holes.

In addition to natural tree holes, nest boxes played a considerable role
as medium-size nesting places. They conditioned the nesting of Sturnus vulgaris
on sites of all types, but the number of birds of this species was much smaller
than the number of suitable boxes (e.g. on sites HS, SW, JE, RE). In such
cases the boxes were occupied by Passer domesticus and P, montanus.

Small-bodied species used as nesting places both natural tree holes and
nest boxes, recesses, and nooks in buildings. If located at a hight of above 3 m,
such places were used mainly by Passer domesticus and P. montanus. They
often nested in holes lamp posts and in lamp-shades. The nesting places probably
were the main factor controlling the numbers of these species — Passer domesti-
cus nesting in the vicinity of builings, Passer montanus in larger green areas.
Parus major and P. caeruleus distinetly retreated as a result of the competition
with both the Passer species for high nesting places, but owing to their greater
tolerance as regards the height at which the nesting place is situated and the
size of the latter — they were able to nest on sites where the competition
from sparrows was strong (e.g. HS, SW), and even in areas where sparrows
found no possibilities for nesting (e.g. WK, PMr, PMb). Phoenicurus phoenicurus
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was found to oceur in considerably larger numbers only on cemeteries. In two
cases nests were found in the recesses of low tombs — structures of this type
probably made it possible for the species to avoid the competition of the spar-
TOWS.

The presence of people and animals

Swan breeding created favourable food conditions for Anas platyrhynchos
(see subsection ,, Water”).

The composition of the avifauna of the parks where squirrels (SA, KR,
UJ, SKw, CPw, LA) and martens (CP, ZY, LA) occurred permanently, when
compared with the areas where these animals were not found, does not show
any differences in the total numbers of the group of species breeding in open
nests high above the ground (without Carduelis chloris and Hippolais icterina)
including Sturnus vulgaris, Corvus monedula and Anas platyrhynchos.

When considering the effect of the presence of people, it is necessary to
take into account both the intensity and distribution of the presence of the
public and of the dogs brought in, as well as the conditions of the shelter that
the birds can use.

Among open parks, areas little visited (ZE, KO, 8Z) were found to have, in
comparison with the corresponding areas with large numbers of people (AN,
OK, GA, PMe, MO), a noticeably richer avifanna of species nesting low, i.e.,
typical of open habitats.

Among wooded parks with a poor undergrowth, a comparison of little-
visited areas (WK, PMb 1976, PMr 1976, CP) with areas with many visitors
(UJ, SA, PR, PO) indicates that, within the limits considered, the number of
people visiting was of no importance as regards the occurrence of low nesters,
because this group was extremely poor everywhere. In these parks, the factor
considered did not have any effect on the variety of the species composition,
or on the level of numbers of the whole breeding avifauna. The number of visiting
Columba domestica and Passer domesticus in areas with a high rate of visits
by people was noticeably higher, this being connected with the additional
feeding {see subsection “Food”).

If a shelter was provided by brushwood, or by a space avoided by people,
in open areas (e.g. SD, SKe), even in time of a high rate visiting to the whole
area, the community of ground nesters was markedly richer than in the above-
enumerated intensely visited open areas without shelter. Similarly, in wooded
areas (KR, SW 1967-72, JE 1972) a good shrub shelter made possible the occurr-
ence of a markedly richer community of species of the group discussed, even
if the frequency of visits was very high. In the centre of the city in green squares
SW and JE, clumps of thorny shrubs made possible the nesting of Luscinia
luscinia amidst a flowing crowd of passers-by. In intensely visited parks,
corners inaccessible to people and dogs: fenced back space of the summer
cinema (PO) and tennis-court (SKw), islets separated with a several-metre
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strip of water (UJ, SKw), and the LA park where walking on the grass and
bringing in dogs are strictly forbidden, made possible the nesting of Phylloscopus
sibilatriz, Ph. collybita, Erithacus rubecula, Luscinia luscinia, Turdus philomelos
(ZA), not found in other areas with a high rate of visits.

In the unmanaged areas of the ZY cemetery and the PM complex, at the
lowest frequency of visits and best shelter, in 1972, the percentage of ground
and shrub nesters was very high for urban conditions. It represented about
1/3 of both the breeding species and total density (up to between ten and twenty
pairs per 10 ha). The development of the PM complex (1976) was followed by
a considerable impoverishment of the avifauna. There the decisive role was
visible of the shelter, because this factor was subject to the greatest change —
in place of the brushwood and herbs smooth lawns were established, while the
frequency of visits did not increase much and remained lower than that found
in most parks.

The composition of the avifauna in wooded areas from which the presence
of dogs was completely eliminated (CP, ZY, BR cemeteries, LA park) does not
indicate that this factor alone would have an effect different from that combined
with the presence of people. The presence of Phasianus colchicus and Perdia
perdiz was the only feature showing a relationship to the absence of dogs, or
a limited penetration by them.

Areas of a lower frequency of visits by the publie, or with good shelter
were the only, or the most frequent nesting sites of species which only begin
to form urbanized populations (see section “Changes”), in Warsaw, or those
which avoid urban areas (e.g. Emberiza citrinella, Alauda arvensis, Troglodytes
troglodytes).

CHANGES OF AVIFAUNA

In areas with environmental conditions changing little, where investigation’s
were repeated for several years, the range of short-lived variations in the state
of the avifauna was not great: for the SA park the value of RENKONEN’S
index, describing the similarity of quantitative structure (ROMANISZYN 1972)
for 6 season pairs (1968-1974), was 65-78Y%, (x 73 %), without any dependence
on the time interval between the years compared; for the SZ and KR parks in
the years 1972 and 1974 649 and 70 9%, respectively.

The present investigations and a comparison with data in the papers by
LUNIAK (1969, 1970, 1972), LUNIAK et al. (1964), PAWLOWSKI (1963), PIELOWSKI
(1957) indicate that during the recent period of about twenty years there occur-
red clear changes in the occurrence of a number of species:

— Nesting of species previously not recorded as breeding in the parks
of Warsaw, Garrulus glandarius (in ZY cemetery, in ZR park from 1972),
Turdus philomelos (ZY, from 1974 — EA), Turdus pilaris (ZR from 1976, LA
from 1977, for several years more and more numerous in parks in winter),
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Phasianus colchicus (4Y, vicinity of ZR park), Prunella modularis (ZY,in 1978 —
SKw, also in Bielanski Las).

— A considerable increase in the spreading of Corvus corone corniz, Pica
pica, Motacilla flava, Turdus merula (a considerable increase in density is indica-
ted by data from the SA, SW and JE areas, as recorded by W. KALBARCZYK
en litt.) for the LA park, colonization of the BR cemetery (K. SIERAKOWSKI
in Utt.), Anas plytyrhynchos (nesting in SA and PO parks, from 1975 — KR).

— Disappearance of Jyna torquilla, Sylvia borin, Phoenicurus phoenicurus,
Luscinia luscinia, L. megarhynchos and several other species — mainly those
belonging to the ground and shrub nester group. Less frequent visits by birds
of prey.

Changes leading to an enrichment of the avifauna were mainly connected
with a progressing adaptation of the populations of individual species to their
living in the town — their urbanization. Losses to the avifauna were usually
caused by the degradation of the park habitats, especially by the removal of
litter, undergrowth and old trees. A general crisis of some species was also reflec-
ted there. In the period in question, the SKe + SKw complex lost at least 14
breeding species, or probable breeders, the £.A park — at least several breeder
species. The development of the PM complex caused a reduction in the number
of breeding species in the PMw -+ PMb -+ PMr areas from 25 (1972) to 17
(1976), and in the area of the previous allotment garden — from 12 to 4 breeding
species (LUNIAK 1980, in press).

CONCLUSIONS

The present study and the data reported by other authors have proved
the occurrence of 66 breeding species and 42 wintering bird species over the
last decade. Most numerous (above 40) among them were species typical of
wooded areas.

Small open areas were found to have the poorest breeder avifauna, or were
devoid of it. Abundant in those areas were visitor birds arriving there from
built-up and wooded areas. In winter, too, the species composition in such
areas was poor and the density was high. In large open areas a greater diversity
of breeding avifauna was recorded, but a low density of the populations of
breeding species and of the visitors arriving there in the breeding season,
as well as of the wintering population.

Wooded parks, by comparison with the open ones, had a much richer
avifauna, in respect of both the species composition diversity and numbers.
In small areas, a smaller, relatively, number of breeding species was found,
but, as in the small open areas, a high density of visiting and wintering birds.
The density of the breeding avifauna depended primarily on the percentage
of hole nesters. The proportion of ground and shrub nesters was usually very
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Among the environmental factors considered the following have been
found to be important for the abundance and diversity of the avifauna: the
proportion of wood cover, increasing up to 759%; the age of the tree stand;
number of natural and artificial nesting places for hole nesters. The species
composition diversity was increased, mainly by: an increase in the size of the
area — this being particularly evident in the case of the breeding avifauna,
the amount of undergrowth, the presence of refuges, even small ones, where
birds are not disturbed. High quantitative level, mainly due to the presence
of birds-visitors, were caused primarily by: the vicinity of built-up areas and
a mid-town location usually connected with it; water bodies making possible
the gathering of Anas platyrhynchos; presence of anthropogenic food, exerting
some influence particularly in winter. The vicinity of busy streets had no evident
effect on the breeding avifauna of wooded areas.

During recent years, about twenty, a number of directional changes in the
avifauna could be observed: About 10 breeding species have settled in park
areas, or clearly increased in numbers. This is mainly connected with the forma-
tion of urbanized populations, or an advanced urbanization. The greatest progress
was found for Turdus merula, Anas platarhynchos, Turdus pilaris, Corvus corone
corniz. One the other hand, an intensified habitat degradation in many parks,
and a general crisis of a number of species had an impoverishing effect on the
avifauna. This was particularly evident in the case of ground and shrub nesters.
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STRESZCZENIE

[Ptaki terendéw parkowych w Warszawie]

Badania stanowiace podstawe pracy prowadzono giéwnie w latach 1971-
76. Poza samymi parkami objely one tez skwery osiedlowe i uliczne oraz
cmentarze miejskie.

Rozmieszezenie 39 terendéw objetych badaniami, a takze 3 terenéw zbada-
nych przez innych autoréw, ktérych nie opublikowane wyniki wykorzystano
w pracy — przedstawiono na ryc. 1. Uzywane w pracy skrétowe symbole nazw
terenéw wyjagniono w Appendix, gdzie podano tez blizsze dane o lokalizacji
terenéw. Ich charakterystyke fizjograficzng zestawiono w tab. 1-6.

Sklad awifauny okresu legowego zestawiono w tabelach 7-12. Ocene liczeb-
nosci populacji legowej oparto na metodzie kartograficznej, uwzgledniono tez
ptaki nie gniezdzace si¢ na badanych terenach, lecz zalatujace na nie w ciggu
calego okresu legowego. Wykazano wystepowanie w ciggu ostatniego dziesiecio-
lecia 66 gatunkéw legowych.

Sklad awifauny zimowej przedstawiono w tabelach 13-17. Wykazano
wystepowanie 42 gatunkéw. Stwierdzono, ze obraz awifauny oparty na 2-3
liczeniach w ciagu sezonu jest do§é reprezentatywny.

Wir6d terenéw odkrytych najmniejsze (po kilka ha) nie mialy weale awi-
fauny legowej lub tylko skrajnie ubogg. Licznie (Srednio ca 100 osobnikéw
i kilkanagcie kg biomasy na 10 ha) wystepowaly tam ptaki zalatujace z zabudo-
wy i zadrzewien. Réwniez zima zestaw gatunkéw byl tu ubogi, ale ogdélne
zageszezenie awifauny — wysokie (§rednio ca 200 osobnikéw i ca 50 kg biomasy
na 10 ha). Rozlegle tereny odkryte mialy wiekszg réznorodnosé awifauny
legowej (§rednio po ca 10 gatunkéw), ale zageszezenia byly tu niskie — zaréwno
populacji legowej (do kilkunastu par na 10 ha) i zalatujacej (Srednio ca 40
osobnikéw i kilka kg biomasy na 10 ha), jak tez zimujacej (Srednio ca 40 osob-
nikéw i kilkanadcie kg na 10 ha).

Parki zadrzewione mialy w poréwnaniu z odkrytymi awifaune znacznie
bogatszg. Liczba gatunkéw legowych wynosita od 3-9 na terenach ponizej 3 ha
do 18-29 na kilkunastohektarowych powierzechniach w duzych parkach i 30-40
w rozleglych, kilkudziesieciohektarowych kompleksach. Zageszczenia awifauny
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legowej byly zalezne gtéwnie od udzialu dziuplakéw. Udzial grupy ptakéw
gniezdzgeych sie nisko byl na ogél minimalny — kilka gatunkéw i ogétem kilka
par na 10 ha. Tereny male mialy wysoks liczebno§é ptakéw zalatujacych (na
0go6l 100-200 osobnikéw na 10 ha), duze — znacznie nizszg. Zimowa awifauna
na najmniejszych terenach skladala sie z 5-11 gatunkéw (najezesciej 250-500
osobnikéw i 50-100 kg na 10 ha), na kilkunastohektarowych powierzchniach
w duzych parkach z 11-15 gatunkéw (ca 100 osobnikéw i kilkanascie kg na 10
ha), a w kilkudziesieciohektarowych kompleksach ogélem — 17-26 gatunkéw.

Spofréd rozpatrywanych czynnikéw istotny wplyw zaréwno na rézno-
rodnogé skladu gatunkowego awifauny, jak i jej poziom iloSciowy mialy:
stopienn zadrzewienia terenu, wiek drzewostanu, obfito§é miejse legowych dla
dziuplakéw. Na samg réznorodnos§é skladu gatunkowego mialty wplyw:
wielko§é terenu, obfitosé podszycia, obecno§é zakatkéw, gdzie ptaki sg bezpieczne
przed ploszeniem. Naplyw gatunkéw masowych, a przez to silny wzrost ogoél-
nego zageszezenia awifauny powodowaly gléwnie: sasiedztwo zabudowy,
polozenie w fréodmiesciu wigzace sie z intensywnym zalatywaniem Columba
domestica z terenéw zabudowy w szerszym zasiegu, zbiorniki wodne numozliwia-
jace gromadzenie si¢ Anas platyrhynchos, obecno§é pokarmu antropogenicznego
- wywierajaca szezegélnie wplyw zima. Sasiedztwo ruchliwych tras komunika-
cyjnych nie wywierato widoeznego wplywu na awifaune legows terenéw zadrze-
wionych.

Sklad awifauny badanych terenéw ulegal stosunkowo nieduzym zmianom
fluktuacyjnym, natomiast w eiagu ostatnich kilkunastu lat zaznaczylo sie sze-
reg zmian ukierunkowanych: nastapito osiedlenie si¢ na terenach parkowych
w Warszawie lub wzrost liczebny okoto 10 gatunkéw, ktére wytworzyly zurbani-
zowane populacjelub zwiekszyly stopien zaawansowania urbanizacji. Najwiekszy
postep wykazaly tu Turdus merula, Anas platyrhynchos, Turdus pilaris, Corvus
corone corniz. W tym samym czasie tendencje zaniku wykazaly Jynz torquilla,
Phoenicurus phoenicurus, ptaki drapiezne oraz szereg gatunkéw z grupy gniez-
dzacych sie nisko — szezeg6lnie Luscinia luscinia. Wigze sie to zaréwno z de-
gradacjg siedlisk w wielu parkach, jak i z ogélng sytuacja szeregu gatunkéw.

Redaktor pracy — dr hab. Maciej Gromadzki
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APPENDIX
List of study areas

Abbreviations of area names are arranged in alphabetic order. The names which

they stand for are distinguished by bold type. Roman numerals denote the districts
marked on the map of the town (Fig. 1). The first of the numbers given against tables con-
taining data concerning a particular area refers to table with area deseription, the second —
with the breeding avifauna, the third — with the winter avifauna.

AN
BN

BR

CH
CP

DR
DU
DZ
GA

HS
IN

JE

KO

Kp
KR
LE
LA

(I, Tables 1, 7, 13) — a housing estate green square at Anielewicza st. between Karme-
licka, Lewartowskiego and Zamenhoffa streets.

(I, Tables 1, 7, 13) — a street grassy area delimited by Bonifraterska, Franciszkarska,
Nowowiniarska and Dluga streets.

(II) — the cemetery of Brédno. Established about 1920; 113 ha in area; wooded, but
with open areas; no old trees. Investigated by K. SterAxowsKI (in litl.) in the years
1971-1973 — who carried out quantitative studies for 3 breeding seasons in a 20 ha
plot, as well as winter studies.

(I, Tables 3, 9, 15) — a green square at Chopina st
(IV, Tables 6, 12, 17) — the Powazkowski Cemetery representing part of a large
complex of old cemeteries; established in 1790. T'wo areas have been marked out:
CPe — (eastern) delimited by compa.rtment lines 25-176 and 234-270 to lines of compar-
tments 243-247 on the south.

CPw — (western) in a new part of the cemetery; located along the CPe area to the
line of compartments 251-237 on the south.

(IV, Tables 3, 9, 15) — Dreszera Park (Mokotowskl) between Pulawska and Kazimie-
rzowska streets.

(VII, Tables 1, 7, 13) — a.housmg estate green square between Duracza and Perzyni-
skiego streets.

(VI, Tables 1, 7, 13) — a housing estate green square between Dzielna and Marchlew-
skiego streets.

(ITI, Tables 1, 7, 13) — housing estate green square delimited by Garwolinska, Szaseréw
and Kobielska streets.

(III, Tables 3, 9, 15) — Hanki Sawickiej Park, established in 1953.

(IT, Tables 3, 9, 15) — a street verdure patch delimited by Inzynierska, Ratuszowa
and 11 Listopada streets.

(I, Tables 4, 10, 15) — a green square in the centre of the town, delimited by Jerozo-
limskie av. Marszatkowska and Em. Plater streets; established in 1955; busy passage
to the railway station.

(IV, Tables 1, 7, 13) — grassed belt about 50 m broad; along Komarowa street, between
Woronicza and Marynarska streets.

(VII, Tables 2, 8, 14) — Kepa Potocka park, established in 1962.

(I, Tables 5, 11, 16) — Krasinskich Park — established in 1895.

(II, Tables 3, 9, 15) — a housing estate green square at Lenskiego sq.

(I) — Eazienki park representing part of a large complex of green areas. About 70 ha
in area; an old tree stand and large ponds. Visited by many people, but contrary
to other parks of Warsaw, the injunctions not to walk on the grass and to bring in
dogs are observed. The area was investigated by Prerowskr (1957) and W. Kaw-
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BARCZYK (in litt.). The latter author carried out studies in this park in the years
1955-1975, as well as quantitative investigations at 2 plots, 10 ha each, for 2 breeding
seasons in the years 1972-1974.

(VI, Tables 2, 8, 14) — Moczydlo park without its eastern part; established in the
60-ties on a municipal dumping ground.

(I, Tables 3, 9, 15) — a green square delimited by Nowotki street (separating it from
KR park) and Anielewicza and Nowolipki streets.

(VI, Tables 1, 7, 13) — grassy area along Okopowa st. to Wolnoéé st. on the south.
(V, Tables 3, 9, 15) — a housing estate green square along Opaczewska st. between
Szezedliwicka and Gréjecka streets.

(I) — Pole Mokotowskie, a park complex established in 1975 in unmanaged green
areas and allotment gardens. It has been divided into 4 neighbouring plots.
(Tables 2, 8, 14) — western, from Zwirki and Wigury ave.

(Tables 5, 11, 16) — from PMw along Batorego st. to Niepodleglodci ave.

(Tables 4, 10, 15) — from Niepodleglo$ci ave along Rychliniskiego st.

(Tables 1, 7, 13) — eastern, from PMr to Waryriskiego st., without the area of the
previous allotment garden at Armii Ludowej ave.

(I, Tables 6, 12, 17) — a park in Powisle, established at the beginning of the 50-ties;
representing part of a large complex of green areas. The census plot included the part
between the upper edge of the escapr and Kruczkowskiego and Rozbrat streets from
3 Maja ave. to Prusa street.

(II, Tables 6, 12, 17) — Park Praski; established in the years 1865-1871.

(I, Tables 4, 10, 15) — a park delimited by Reja, Wawelska, Krzywickiego, Gérnickiego,
Dantyszka, Filtrowa and L.gczycka streets. Studied earlier by KoEHLER (1972).
(IV, Tables 1, 7, 13) — a complex of newly founded grassy area delimited by Rzymow-
skiego, Obrzeina, Cybernetyki and Lotnikéw streets.

(I, Tables 4, 10, 15) —a green square, delimited by Swietokrzyska, Marszalkowska
and Em. Plater streets. Established in 1955.

(I, Tables 5, 11, 16) — Ogréd Saski park, established in 19th c.

(III, Tables 2, 8, 14) — green areas between the Dziesieciolecia Stadium and Zieleniecka
st., established in 1955. -

(ITI) — Skaryszewski Park in which 2 plots were studied: SKe (Tables 2, 8, 14) —
eastern; east of Grochowski canal between Washington st. and Stanistaw August
boulevard established in 1971.

SKw (Tables 6, 12, 17) — western; delimited by Zieleniecka st. Washington ave.
and park ponds. A park was established there in 1920..

(I, Tables 3, 9, 15) — a green square in Starynkiewicza sq.

(V, Tables 2, 8, 14) — a park in Szeczeéliwice, established in 1970 on a munieipal dumping
groud. The census plot included a part of the park west of the ponds.

(I, Tables 5, 11, 16) — Ujazdowski Park, established in 1893.

(I, Tables 5, 11, 16) — a park belt up to 60 m in breadth, between the roadways of
Wybrzeze Kobciuszkowskie route. Extending from Karowa st. to the railway line.
(IT) — the Zoological Garden, established in 1928. Total area of 40 ha; numerous old
trees and brushwood clumps. High frequency of public only in a part of the area.
A. GARDAWSKA (in litt.) carried out a winter census over the whole area in the season
of 1973/1974.

(VII, Tables 1, 7, 13) — grassed areca delimited by Zeromskiego, Kasprowicza and
Marymoncka streets.

(V, Tables 6, 12, 17) — Zolnierzy Radzieckich Park-Cemetery; established in 1950.
(VI, Tables 6, 12, 17) — Zydowski Cemetery. The census plot included the central part
of the cemetery, extending to its borders at Okopowa st. and Powgzki Cemetery.
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