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Abstract. In 1973-1990 counts of birds were carried out in two permanent sample plots
in the territory of the Ojcéw National Park, undergoing degradation owing to the action
of industrial pollution: in fresh oak-pine forest Pino-Quercetum, where the process of
remodelling of the stand was under way (Plot I) and in a more stable deciduous forest
Tilio-Carpinetum and Pino-Quercetum var. Fagus silvatica (Plot II). The numbers of
breeding species ranged from 18 to 25 (x=21.4, SD=22.13,v=9.95) in the oak-pine forest
and from 15 to 23 (x=18.41,SD=x1.97,v=10.70) in the deciduous forest. In the deciduous
stand the density of nesting birds was changmg to a relatively small extent (x=76.82
pairs/10 ha, SD=25.73, v=7.46), whereas in the withering pine forest it fell by about
one-third in 1973-1978 and from 130-107 to a level of 61-81 (x=70.42, SD=16.68,
v=9.48) in 1979-1990. Considerably larger structural changes brought about by the
degradation of the stand owing to industrial pollution have been found in the bird
community of the oak-pine forest than in that of the deciduous forest.
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I. INTRODUCTION

The work presented is the fruit of a 18-year study undertaken to establish qualitative
and quantitative changes in the bird communities in two forest sample plots varying in
respect of their biotopes, situated within the range of the influences of industrial pollution.
The study was carried out in the Ojcéw National Park, in the region where the harmful
action of industry upon nature is particularly well seen (KAMIENIECKI & SZCZESNY 1972;
GRESZTA 1975; GRODZINSKA 1978, 1980, 1985; SWIEBODA 1980; ZABECKI 1984). The
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studies were monitoring in nature, permitting the ascertainment how the bird communities
of various forest associations react to these kinds of environmental changes.

The avian fauna of the Ojcéw National Park was studied in 1964-1977 (BOCHENSKI
& OLES 1977), however, so far no ecological study of the ornithofauna focussed on
bioindicative problems have been unfolded here.

I wish to thank heartily to the Management of the Ojcéw National Park for making it
possible for me to carry out my study in the Park, to Mr J6zef PARTYKA, the Deputy
Director of the Park, for giving me access to the data concerning the level of pollution
with industrial fumes and dust, to the Management of the Institute of Systematic and
Evolution of Animals for full support and various assistance in the realization of this work,
to Prof. Z. BOCHENSKI for instruction given to me during this work and to Prof. Z.
GLOWACINSKI for valuable directions and help in preparing the material.

II. STUDY AREA AND METHOD

The Ojcéw National Park (ONP) is situated in the southern part of the Krakéw-Wielu
Jurassic Ridge (50°20°N, 19°50’E), covering a total area of 1590 ha. Itincludes the valleys
of two streams: the Pradnik and Sgspowka, together with the adjacent slopes and part of
the upland. A considerable part of the Park, 1257 ha, is occupied by forest communities.
The main species going to the making of the forest are: pine — 32% of the forest area, fir
—24%, beech —20% and spruce —10% (Plan urzadzenia, 1972). The isolation of deadwood
in ONP, mainly of coniferous species, i.e. fir, pine and spruce, was found as the sixties
(GOETEL et al. 1971; CAPECKI & TUTEJA 1977). In the latest 20 years this process has not
been brought to a stop but, on the contrary, we can observe a distinct retreat of coniferous
trees, notably fir trees from the stand (ZABECKI 1984, 1991; GADEK 1990). At present
half the coniferous stands of ONP are damaged to a high degree and the other half to a
very high degree (ZABECKI & WIERUS, in press). In its further consequence this leads to
a change in the plant associations: the decline of the association Pino-Quercetum, which
occupied a half of the Park area in 1959-1961 (MEDWECKA-KORNAS & KORNAS 1963)
and the expansion of sycamore maple wood Phyllito-Aceretum and epilithic beech woods
Dentario glandulosae-Fagetum (MICHALIK 1991). A sample plot (Plot I) was founded in
1973 in the environment that was undergoing the greatest transformations, namely, in the
fresh oak-pine forest Pino-Quercetum. In 1974 a comparative plot (Plot IT) was established
in a deciduous stand with a small admixture of coniferous trees and so in an environment
in which the presumable changes in the stand would not have been so intense as in the
stand with prevailing conifers (Fig. 1).

Plot , situated on the upland, 4 ha in area at first (1973-1975), was extended to 10 ha
in 1976. It was grown over by pines about 70-80 years old and singly by spruce, fir, beech
and oak. Some trees, mainly pines, making up the crown layer, were already dry at the
time when this investigations was started. The understorey present in 60% of the plot area,
with its cover often reaching 100%, consisted mainly of young fir and spruce, as well as
hazel, black-berried, red-berried elder and buckthorn. Young firs and spruces, in particu-



Formation of bird communities in forests 353

A
22
e o .

0o
RSk s 34 R J

ols® .-'.
Ta-8"c o 0o o

Fig. 1. A diagramatic map of a part of ONP, showing the situation of the sample plots; a — sample plots, b —
wooded area, c — boundary of ONP, d —streams, e —roads.

lar, grew in abundant thick clumps, covering even patches several ares in area. Owing to
the further continuous withering of the pines, which formed the crown layer, in the course
of investigation the stand was becoming increasingly open, thinner. Nearly all the young
coniferous trees going into the making of the understorey had also dried up. In 1990 in a
half of the sample plot, i.e. about 5 ha, there grew scarcely 85 young coniferous trees below
2.5m in height. None of them had a thick crown, whereas most of them were characterized
by their deformed trunks. The following growing and nursing measures were taken in the
sample plot in the study area period: in 1975 alder, fir, oak, lime and sycamore maple were
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planted in an area of about 1 ha, but except for several alders all the seedlings perished.
In 1987 part of the dry trees were removed from a half of the sample plot (about 5 ha) and
so were removed the already completely dry and void of needles young firs and spruces
from the same area in 1988. In 1989 fir seedlings were planted again in about 2 ha of the
plot area. The changes of the bird community in this stand were analysed on the basis of
the 10-hectare plot area, the data from the first 3 years as suplementary material. On the
other hand, in comparisons of the bird communities in these two plots the primarily
founded 4-hectare plot was taken into consideration.

Plot II, 3.8 ha in area, was situated at a small distance from Plot I (about 500 m).
According to the classification of the plant associations of ONP (MEDWECKA-KORNAS
& KORNAS 1963), it was an oak-hornbeam forest Tilio-Carpinetum and oak-pine forest
with dominant beech Pino-Quercetum var. Fagus silvatica. Beech, hornbeam and fir of
the age of 40-100 years and singly ash, oak, lime and sycamore maple grew in this plot.
The understorey occurred in 20% of the plot area and was composed of hazel, spindle tree,
rowan, black-berried elder, red-berried elder, hornbeam, beech and a small number of firs.
Plot II, situated on the slope of the Saspéw Valley, bordered underneath partly on a
meadow in the Valley and partly on a wood similar in nature. At the top it neighboured
on a clearing with cultivated fields on Ztota Géra. Both the meadow in the Saspéw Valley
and the fields on Ztota G6ra were gradually wooded from 1974 on (sallow, alder, fir, oak,
larch, lime and pine). Therefore, at the beginning of the observation period Plot Il bordered
upon an open area over a distance of about 300 m and now the whole plot lies inside the
forest (neighbouring on a young plantation in the place of former meadows and cultivated
fields). In the sample plot itself no growing and nursing measures were taken nor did the
crown cover and the degree of openness of the stand change during the study period. Only
the understorey increased in area (from 20 to about 30%) and density. The proportion of
rowan notably increased in it, whereas young firs growing here previously in small
numbers had dried up. This plot was not extended because of the heterogenous nature of
the surrounding environment (forest edge, later in the study period young wood, limestone
rocks in the neighbouring forest).

Censuses were carried out in both plots in the breeding seasons, that is, from March to
July, using the combined method of mapping (TOMIALOJC 1968). In each season they
were conducted 6-10 times in Plot I and 4-10 times in Plot II.

The counts of birds were carried out from the end of March to mid-July (in very belated
spring in 1980 or 1983 the counts were started in mid-April). Assessment took 2-6 hrs
each time in Plot I and 1-3 hrs in Plot II. The species are placed in the class of breeding
birds if their nests were found, or their behaviour indicated the presence of the nests, or if
they were observed at least three times at the same place during the counts (exceptionally
at 2 counts at the time when these birds should have incubated eggs or feed chicks). Birds
whose territories lay partly in the sample plot and partly outside it (e.g. pairs whose nests
were situated several metres from the plot boundary), were counted as 0.5 pair. Apart from
the birds recognized as breeding in a given season, the remaining species observed in the
sample plots were distinguished as visiting (in Tables I and II, showing the results of
observations, are marked with the symbol "+"). These were mainly birds nesting in the



