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Dynamics of the abundance and consumption of birds of prey
in the Niepelomice Forest

[with 5 text—{figs]
Dynamika liczebnosci i konsumpcja ptakéw drapieznych Puszczy Niepolomickiej

Abstract. Sixteen species of birds of prey from the orders Falconiformes and. Strigiformes
were recorded from the Niepoltomice Forest in 1977—1987, twelve of them belonging to its
breeding avifauna. The Tawny Owl, Buzzard and Goshawk were distinctly numerically do-
minant. The most interesting fact was the nesting of the Ural Owl and Tengmalm’s Owl in
the Forest. In 1978 and 1983 breeding pairs censuses were made and the data thus obtained
were used to compute the annual dynamics of biomass and consumption of the whcle com-
munity of birds of prey for these two years and to evaluate their influence on the prey popu-
lation inhabiting the wooded areas. It was found that distinet pressure was exerted by the birds
of prey on two rodent species, the bank vole and the field vole. No effect of their predation
upon other small mammals and birds was proved.
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I. INTRODUCTION

The present state of the avifauna of the Niepolomice Forest — perhaps
with the exception of birds of prey — is comparatively well known. Most of
the papers dealing with it have appeared in the last twenty years. Before this
period only fragmentary information obtained from partial and often aceci-
dental observations was published, although the Forest is situated in close
vieinity to Krakow. That was the case towards the end of the nineteenth cen-
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tury (KROMER 1894; RzrHAK 1894, SCHAUER 1878) and even 60 years later
(KANTA 1964, KWIATEK 1963, TWAROG 1964).

The first work based on systematic studies was a quantitative analysis
of the avifauna in the south-western region of the Forest (KANIA 1968), whe-
reas GIOWACINSKI'S (1975a) comprehensive faunistic-ecological outline con-
tained an already full description of the avifauna of the whole Forest area.
Further publications are given but to selected problems of avian ecology.
A succession of bird communities against the gradient changes of forest commu-
nities was described by GLOWACINSKI (1972, 1975b and 1981) and GEOWACIN-
SKI & JARVINEN (1975), GEOWACINSKI & WEINER (1977 and 1980) and WEINER
& GEOWACINSKI (1975) dealt with the bioenergetics of birds in the pine forests
and oak-hornbeam forests entering into the Niepolomice Forest complex.
The results of studies on energy and matter flow through populations of
small birds as well as birds of prey are given in other publications (GrowA-
CINSKI et al. 1984, GRODZINSKI & WASILEWSKI 1984).

In all the hitherto published studies birds of prey were treated only as one
of the components of the avifauna of the Forest, without being given special
attention. It should however be emphasized that our knowledge of the occur-
rence and abundance of most of raptorial species throughout the country is
very incomplete (ToMIAZ0JG, 1990). The results obtained so far in the Nie-
potomice Forest do not reflect the actual state, for the studying of this group
of birds needs individual methods. The data provided by studies carried out
on the occurrence and numbers of the birds of prey in the Forest and on the
energy and matter flow through their populations should not be treated as
full either (GRODZINSKI & WASILEWSKI, l.c.).

The need for studies on birds of prey is also indicated by the fact that these
birds are under strong pressure of human activity, direct or indirect; the latter
kind manifests itself in profound changes resulting in degradation of the habi-
tats in which they live. The tree stands of the Niepolomice Forest are just
such an environment, harried by the action of industrial dusts and gases emit-
ted by the metallurgical plants of the Lenin Steel Works (GRODZIKNSKI et al.
1984). Four to nine tons of dust fall monthly on each square kilometre of this
forest, containing also heavy metals: iron — 360 kg, zine — 26 kg, magne-
sinm — 10 kg, lead and copper — 5 kg each, nickel — 3 kg and cadmium —
1.3 kg. However, the most sinister is the fall of sulphur oxides in so large amounts
that annually they give 6.3 g/m? of pure sulphur. Another degrading factor in
the Forest is excessive tree felling, leading in consequence to a too radical re-
juvenation of the stands (CwikowA et al. 1984).

The role played by birds of prey in the biotopes inhabited by them suggests
itself in the discussion of the ecological aspect of these birds. Many investiga-
tors concerned themselves with this problem, but the influence of the birds
of prey on the population of prey living in wooded areas is presented only in
single papers (GoszczyNskr 1983, HUHTALA 1976, SoUTHERN & Love 1968
and 1982, WIDEN 1985 and partly also RYSZKOWSKI et al. 1971). On the other
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hand, most of the papers are given to the role of birds of prey in agrocenoses
or in open areas, only adjacent to forest complexes. The species studied most
frequently in this respect were as follows: Buzzard Buteo buteo (CZARNECKI &
Foxsowicz 1954, GoszozYNSKI & PILATOWSKI 1986, PINOWSKI & RYSZKOWSKIT
1962, SLApEK 1961, TRUSZKOWSKI 1976), Goshawk Accipiter gentilis (GoszozyN-
SKI & PILATOWSKI l.c.; KENWARD 1977, OppAM et al. 1977) and Tawny Owl
Striz aluco (SOUTHERN 1954, WENLAND 1972, 1980), whereas GOSZCZYKSKI
(1973, 1977) deals with the effect of the whole community of raptors in a po-
pulation of prey.

Some birds, which from the ecological point of view also occupy the niche
of ,predators”, have been omitted from the present study. The Raven Corvus
coraw and Black Stork Ciconia nigra, whose numbers and consumption have
already been preliminarily evaluated (GRODZINSKI & WASILEWSKI 1984) belong
to such species in the Forest area — at least in some periods of the year. However,
the difficulties encountered in isolating such groups of birds unambiguously
caused that the present study is confined to the birds of prey in the systematic
sense of this term only.

The purpose of this work was to appraise the influence of the birds of prey
of the orders Falconiformes and Strigiformes upon the population of prey in-
habiting the tree stands of the Niepolomice Forest. The indirect task of this.
work comprises studies on the qualitative composition and abundance of these
birds, the evaluation of the annual dynamics of their biomass and consumption
and the investigation of the composition of their diet.

Here I wish to express my heartfelt thanks to Dr T. ToMEK of the Institute
of Systematics and Evolution of Animals, P.A.Se¢., for her enormous work
connected with the identification of the bird remains from Tawny Owls’ pel-
lets. I also thank Dr A. NADACHOWSKI, Dr A. RUPRECHT, Dr Z. SZYNDLAR
and Dr Se. B. WoroszyN for their help with determining the remaining ver-
tebrates. I am very much indebted to Prof. B. PETRYSzAK for his determina-
tion of the insects found in the food of the Tawny Owl.

I owe also my sincere thanks to Prof. A. GOrEckI for his valuable
remarks and help with the elaboration of the results concerning bioenergetic
problems, to Mr P. MieLcZAREK for his help during field study and to Mr
R. Czucunowskr for giving me access to his unpublished materials.

II. STUDY AREA AND METHODS

The Niepolomice Forest is situated in the forks of the rivers Vistula and
Raba, about 20 km east of Krakéw (50°07'N and 20°23’E) and it is about 11 000
ha in area. It is the greatest of the extant forest complexes in this part of the
country and it extends eastwest over a space of 18 km and north-south 13 km
(in its broadest place). The brook Drwinka, a right-bank tributary of the Vis-
tula, divides the Forest into two parts. The northern part lies lower, on the ren-
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dzina flbod-plain bench of the Vistula, and is composed of three complexes:
Grobla — 1500 ha in area, Grobelezyk — 260 ha and Kolo — 220 ha. The
southern part, situated higher, on the sand plain of the fluviatile fan of the
Raba, forms a single big complex of an area of 8870 ha (Fig. 1).

o RGrobelczyk

Fig. 1. The simplified map of the Niepolomice Forest and its situation in the territory of Poland.
a — pine forests, b — oak-hornbeam forests, ¢ — approximate places where Tawny Owls’
pellets used for analysis were found, d — villages and towns

Detailed geobotanical characterizations of the Niepolomice Forest have
already been presented in many botanical papers (BEDNARZ 1981, CwIKOwA
et al. 1984, DENISIUK & MEDWECKA-KORNAS 1976, FERCHMIN & MEDWECKA-
KorNAS 1976 and others). A more general description, comprising only charac-
terizations of the tree stands, will suffice here for further considerations.

The pine Pinus silvestris, oceurring in 719, of the forest area, is the common-
est tree in it; oaks, Quercus robur and ). sessilis, are met with in 179, of the
area and alders, Alnus glutinosa and A. incana in 99, The pine forest Pino-
Quercetum, which covers about 52 %, of the Forest area, is dominant. Depending
on substratum and configuration of the land, it may either occur in places as
a fresh pine forest Vaccinio wmyrtilli- Pinetum or pass into a dry pine forest
Oladonio-Pinetwm on sandy eminences. The oak-hornbeam forest Tilio-Car-
pinetum occupies 139, of the area and a transitional form between the fresh
pine and the oak-hornbeam forest nearly 359, Other associations, such as,



