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The paper follows the course of changes in numbers and area of the mute swan in ter-
ritories now incorporated into Poland, from the beginning of the 20th century to the turn
of the seventies, discusses the expansions — territorial and of habitat that still continue in
Poland, the wintering of swans in Poland, and the moulting flocks of non-breeding swans
in this country. The nesting sites of swans and their productivity are discribed.

The demographic explosion of the swan, that took place this eentury, and particularly
in its last decades, has been explained as being the result of the overcoming of two barriers
limiting the numbers of this species, viz. the predatory pressure from man and the severe-
winter barrier. Species-protection by law and the winter feeding of swans by pecople have
resulted in a lowering of the swan’ shyness and have caused their synanthropization which
in turn has become the cause of habitat expansion.

In the years 1976-79, about 3800 mute swan pairs nested in Poland; in summer not
more than 6500 non-breeding swans stayed here, and about 6000 swans wintered in this
country.

M. Wieloch. Ornithological Station, Institute of Zoology, Polish Academy of Sciences,
80-680 Gdansk 40, Poland.

Pa3MellieHie U YUCIIEHHOCTH Niebens-munyHa Cygnus olor B Ionblue Ha doxe cuTyauuu 310ro Buga B Es-
pone

B paGote npocnexenbl H3MEHEHHs YHCIEHHOCTH U apeana Jiebeas-iuunyHa Ha 3eMJIfX NpuHaAIeKaax
B HacTosuee BpeMs K IToabuie 3a nepuon ¢ Hayana XX Beka 10 koHua 70-Tbix — Hauana 80-TbIX FOIO0B;
obCcysaeHa 3KCIaHCusi 3TOr0 BHAA — TEPPHTOPHANIBHASA M OCBOEHHE HOBbIX OGHOTOINOB, YTO MOCTOAHHO
uMeeT MecTo Ha TeppuTopHu Ionbniy; 3uMoBka nebeneit B ITonpile U NUHbKA HA TEPPUTOPUM CTPaHbI
HeTHe3aAmuxca crail. OnucaHel THE3mOBbIE OdoTOmBl JieOemeil ¥ MX NPOLYKTHBHOCTD.

,,Jemorpaduyecknii B3psIB” nebens B TEKyIeM CTONETHH, @ OCOOEHHO HA NPOTHKEHHH MOCIEIHHX
NECATUICTHII OOBACHACTCS MPEOTOJICHHEM [BYX Iperpa, OrpaHMAYMBAOIIMX HHCIEHHOCTH 3TOrO BHIA:
XMLIHHYECKOTO IIpecca CO CTOPOHBI YeJIOBEKAa HM Iperpajbl CypoOBbIX 3UM. BHOOBas oXxpaHa M IOKapM-
nuBaHue Jebe/ieil 3MMOi JIFOJbMH TIOBJIHAIM HA YMEHbUIICHHE IUIOX/JIMBOCTH JieOedeil M Ha AX CHHAHTPO-
[IM3aL{10, KOTOpas B CBOKO Q4Yepenb CnocoOCTBOBana OCBOGHHIO HOBBIX OHOTOMOB.

B 1976-79 rogax B Ilonmeme rue3musinocs okono 3800 map nebens-mmMnyHa, HETHE3ASIMXCA NPeObI-
Baso jeToM He Oonee 6500 ocobeit, a 3uMoBano okojo 6000 nebeneii.
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INTRODUCTION

The mute swan is one of those waterfowl species which not only do not de-
crease their numbers due to changes occurring in the wetland habitats, but,
on the contrary, show a considerable increase in abundance and a territorial
expansion throughout the area of their occurrence.

The area of occurrence of the mute swan is divided into two main parts,
at present still completely separated — the northern part including populations
inhabiting the basins of the Baltic and the North Sea, the British Isles, and
the southern part including populations occurring in the Euro-Asiatic zones
of steppes and semideserts, from the Black Sea in the wes; to Kazakhstan in
the east (KISTCHINSKY 1979).

The swans inhabiting the northern part of the area have been divided into
geographical populations differing in numbers, degree of residence, distance
of migration (KiSTCHINSKY 1979, SCHMIDT e¢f al. 1979, ATKINSON-WILLES 1981),
as well as origin. Some of them stem from wild birds, others from those domesti-
cated in the Middle Ages (BAUER and GLUTZ 1968, ScorT and Wildfowl Trust
1972, CramP 1977) which then returned to the wild state or interbred with
wild birds.

ATKINSON-WILLES (1981) includes the swans inhabiting Poland in the
Scandinavian-Baltic group. This name is more correct than that proposed
by KISTCHINSKY (1979): the ,,Baltic-North-Sea population”, because the latter
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Mute swan in Poland 189

includes also swans of the Dutch group (ATKINSON-WILLES 1981), the separa-
tion of which from the Scandinavian-Baltic swans is for many reasons justified.

On the basis of ringing data KIiSTCHINSKY (1979) and SCHMIDT et al. (1979)
divided the swans of the Baltic basin into a number of small groups, but as
their areas of ocecurrence to a large extent overlap and there occurs a conside-
rable interchange of individuals among them, such a detailed cla sification does
not seem to be justified.

The oceurrence and numbers of swans in Poland have been dealt with in
several papers covering the whole area of the country (SoKoLowskr 1960,
LESSER 1968, WASKIEWICZ 1978) or large regions of it (ZATAC 1963, BERESZYNSKI
and WINsKA 1980, DOHNAL 1981) and in many local papers (PANFIL 1966,
KazZMIERSKI 1972, KUTzZNER 1976, ORLOWSKI 1977, PAwLiK 1977, PIETKIE-
wicz 1978, TROINIAR 1978, MROWCZYNSKA 1979, SEAWINSKA 1979, MACKOWICZ
1981, ROSLER 1981, MANDZIOU 1982). In spite of this, the course of changes
in numbers of the swans in Poland has not been well-documented. In the diffe-
rent periods the data gathering methods varied and the data were presented
in different ways in the wvarious publications, whereas the documentation
of the above-mentioned three studies covering the whole of Poland has been
destroyed.

The aim of the present paper is to describe the distribution and numbers
of the mute swan in Poland towards the end of the seventies, and in some cases
at the turn of the seventies of this century, and to follow changes in the range
and numbers of this species during the 20th century in territories belonging at
present to Poland, against the all-European trends which the species is su-
bject to.

METHODS AND MATERIAL

The material used in the paper comes primarily from the questionnaire
studies carried out in the years 1978 and 1979. The questionnaire distributed
in 1978 had been worked out in cooperation with the Department of Zoology
and Ecology of the University of Warsaw. In the questionnaire correspondents
were requested to give information on: detailed location of the swan’s breeding
sites, type of water bodies inhabited by it, number of pairs incubating eggs
or leading young, number of adult swans not leading young in July and August,
history of a breeding place (since when swans have nested there and whether
they nest there every year) and their observations on changes in numbers of
the swans in recent years. The first year of information gathering was considered
tentative, so questionnaires weore sent to a small number of receivers. A total
of 400 questionnaires had been sent that year and 256 positive replies were
received (Table 1).

In 1979, copies of the questionnaire were sent to hunters via the regional
branches of the PZL (Polish Hunters Association) or were enclosed with current

6
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190 M. Wieloch

issues of the monthly Wiadomosci Wedkarskie (to Fishermen) and printed in
the weekly Swiat Mlodych (to Youth) (Table 1). On the basis of the experience
acquired from the use of the questionnaire the previous year, it was decided
that if it was to be sent to a larger number of receivers, the questionnaire had
to be simplified, so the number of questions was restricted to those concerning
the current state.

Data on over 700 breeding sites of the mute swan, relating to the periods
analysed in the paper come from the literature and from unpublished data of
different data-suppliers.

Table 1. Number of questiounaire sent and received till the end of 1979

Namb f Number of | Number of | Percen-
Y Reoli mtl,l L positive negative tage of
ol s S O e replies replies received
EE. received ‘ received replies
Ringers, ‘
Participants of ‘
1978 | previous questio- 400 256 | 128 96
nnaire studies,
Bird-watchers
Hunters 2442 435 707 47
Fishermen . 89 OO.O 856 | 365 1.5
(Circulation)
o © 500000 o
0.06
7 Youth (Cinalilamsi 207 93 06
Total | 1498+ 1165* n
b 1754 1393
Total 1978 and 1979
3047

*Several correspondents returncd the questionnaires as late as 1980 and 1981 with data relating to these
two years, so these questionnaires have not been taken into account in the calculation of the percentage of receiv-
ed replies.

Information on the summer non-breeding flocks of swans comes from publis-
hed papers (SEAWINSKA 1979, MAcKowicz 1981) unpublished data of different
authors (A. CZAPULAK, M. Goc, L. JASIK, J. JEstoNoWSKI, M. KupczYK, . MA-
JEWSKI, T. M1ZERA, P. PROFUS)* and my own observation.

Information on the wintering of swans has been made available to me by
A. CzAPULAK, J. FLESZAR, W. JANKOWSKI, A. KArDAS, T. KrROTOSKI, P. MIEL-
CZAREK, A. OWCZAREK, J. PINOWSKI, P. PROFUS, J. PRZYBYSZ, T. RZADKOWSKI,
T. STAWARCZYK and K. Wozk. I have also used unpublished reports on places
where ringed swans were encountered in winter, accumulated at the Ornitho-

* A name quoted in the text but not followed by the specification of a year denotes
unpublished data.
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logical Station of the Institute of Zoolegy, Polish Academy of Sciences, and
data from papers by MAJEWSKI and WIATR (1981), and by BESZTERDA et al.
(1983).

Data on the breeding success are derived from the questionnaire of 1978
(on 214 pairs) and from that of 1979 (on 272 pairs).

Information on the occurrence of the mute swans in Europe have been
taken from the literature or from unpublished materials of several informants
(see Tables 5 and 6).

In Poland, the questionnaire method has many a time been used in ornitho-
logical studies (DOBROWOLSKI et al. 1962, ZATAC 1963, DOBROWOLSKI and No-
WAK 1965, DYRrcz 1966, BoGUckI 1967, LUNIAK 1972, OLECH 1973, JOZEFIK
1976, WASKIEWICZ 1978, GROMADZKI and WIELocH 1983 and others), and its
disadvantages have been well known (RYDZEWSKI ef al. 1972). However, in
the case of the swan, a species easy to notice, well known not only to ornitholo-
gists, and generally liked by society, some basic errors of the questionnaire
methods such as the likelihood of erroneous species identification, erroneous
estimation of numbers at a site, failure to discover a considerable number of
sites due to cryptic habits of the species under study can have arisen only in
exceptional situations. By carefully checking all sites on the map, care was
taken to eliminate the error consisting in an overestimation of the number of
sites because of different names used by different informations for the same
site. The main disadvantage of the material gathered is its incompleteness
due to the lack of observations from many water bodies in Poland.

The use of data from some published sources was rather ditficult. For instance,
in the case of SOKOLOWSKI’s (1960) paper variations in the range of the mute
swan in Poland were analysed on the basis of the location of sites presented by
the author on a map that was little accurate, and this may have caused a doub-
ling of certain sites. Data contained in LESSER’s (1968) paper had to be recalcu-
lated because the author specified the abundance of the swan by giving the
number of birds without breaking it down into breeders and non-breeders.
The calculation method has been described in the appropriate section of the
paper.

In the elaboration of the results swans nesting in parks have been omitted.
An inventory has been made of all mute swan breeding sites in Poland. The
site file is at the Ornithological Station of the Institute of Zoology, Polish Aca-
demy of Sciences in Gdansk.

Any one water body with swans nesting on it was considered to be a breeding
site; in the case of fish ponds the unit considered to be a breeding site was a pond
complex if the informants specified the total number of pairs occurring on the
ponds of the given complex.

The numbers of a site were in essence determined on the figures given by
the informants, although the fact was not ignored that inherent in them
might be a certain error. Where several different correspondents, acting inde-
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Table. 2. Number of muteswan’s breeding sites and pairsin Poland in different periodsin 20th cent

Number of sites
Years to 1939 Years 1945-75 Years 1976-79
: o . Number of
Voivodship | Jites known | Bites Wnowh | ites known | SO | Sites disco- | Al sites breeding
and partially A0 ddn only in i vered in known in ) pairs
1945-75 1976-19 1945-75 1976-79 1976-79 1976-79 in 1976-79

Biala Podlaska 7 7 18
Bialystok 2 12 12 1%
Bielsko Biala 1 13 14 30
Bydgoszez 15 7 52 20 125 152 259
Chelm 1 2 11 13 27
Ciechanéw 6 2 7 9 14
Czestochowa 1 25 26 29
Elblag 10 6 1 41 47 82
Gdansk 4 31 4 102 110 Ul
Gorzéw Wielko-

polski £ 2 18 5 143 150 268
Jelenia Géra 11 11 15
Kalisz 28 28 44
Katowice 27 27 53
Kielce I 6 6 [
Konin Il 4 24 28 50
Koszalin b 7 15 10 b4 71 128
Krakoéw K
Krosno - —
Legnica 16 16 35
Leszno 6 25 31 41
Lublin 1 3 15 18 30
Y.omza 3 1 15 16 54
L6dz 8 8 8
Nowy Sacz r . - -
Olsztyn 30 50 http2é/rC|n Org'Ql 129 230 356
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Opole 1 1 25 26 35
Ostroleka 1 7 7 13
Pila 4 2 10 4 67 73 102
Piotrkéw Trybu-

nalski ! 10 10 22
Plock 14 14 21
Poznan 4 5 121 126 187
Przemysl 2 2 2
Radom 1 6 7 12
Rzeszbéw = —
Siedlce 1 12 12 14
Sieradz 12 12 19
Skierniewice 2 6 6 9
Shupsk 4 7 11 7 62 76 172
Suwalki 38 27 9 17 64 108 243
Szczecin 6 6 24 11 82 99 234
Tarnobrzeg 2 2 3
Tarnéw 2 2 9
Torun 2 56 56 76
Walbrzych 3 3 3
Warszawa 1 7 7 22
‘Wioclawek 3 1 22 23 34
Wroclaw 1 1 33 34 73
Zamoké 1 1 1
Zielona Gora 1 3 2 73 75 113
Total 115 AL e o i 1533 1811 3130

234
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194 M. Wieloch

pendently reported different figures specifying the numbers of a site, the number
chosen was that given by that observer who was subjectively considered to be
most reliable. Sometimes the number of pairs was perhaps overestimated,
first of all by including non-breeders in the breeding proportion of the popula-
tion.

A comparison of the data from the questionnaire and the results of detailed
studies carried out in Slask and in Wielkopolska has shown that about 20 Y%
(199, and 22 %) of the sites found during these studies were not listed in the qu-
estionnaire (DOHNAL 1981, T. STAWARCZYK). Also some of the data obtained from
the questionnaire (about 10 9,) failed to be confirmed in the detailed studies.
In Mazury (voivodship of Olsztyn) the percentage of sites not listed in the
questionnaire, but found during detailed studies* was much higher (32 9%),
however, this was due to a deliberate failure to transfer some questionnaire
answers. On the basis of the above data the number of breeding pairs indicated
in the questionnaires was augmented by 20 %, considering the resultant value
to be the approximate number of swan breeding pairs in Poland. MATHIASSON
(1976) found an estimation error of similar magnitude in questionnaire studies
of swans in Sweden.

Data on the water surface areca have been obtained from the Department
of Inland Fishery Economics, the Institute of Inland Fishery, Olsztyn, and
from the National Association of State FishFarms, Warsaw.

NUMBERS OF BREEDING SWANS IN POLAND IN THE YEARS 1976-79

In the years 1976-79 a total of 1811 sites of the mute swan with 3130 pairs
nesting at them were found in Poland (Table 2). 84 9%, of all the sites known at
present were discovered in the years 1976-79, 99, — in the years 1945-75,
and 7Y%, were known still before World War II.

Within the present surface area of Poland 234 mute swan breeding sites
were known before 1939; of this number of sites 119 are known at present,
from which follows that 50 % of the prewar sites have disappeared. Between
the periods 1945-75 and 1976-79 609, of the sites of that time disappeared;
likewise, between the period before 1939 and 1945-75 58 9, of breeding sites
disappeared (Table 2).

Two problems are related to the above figures illustrating the rate of site
disappearance between the periods in which the numbers of breeding swans are
analysed. One of them is the real abandonment of some of the existing breeding
sites by the swans. This phenomenon, the causes of which are complex (see pages
223), oceurs in spite of the general tendency towards an increase in numbers (see
pages 203-206) and occupation of more and more new water bodies by breeding

_* (ORrOWSKI 1977, PAwLik 1977, PIETRIEWICZ 1978, MROWCZYNSEA 1979)
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pairs. The other problem is the error of method, because of which a number of
sites considered to have disappeared are simply those existing site, the persis-
tence of which has not been found a new, although swans most likely continue
to nest at them. Our data do not, hcwever, make it possible to assess the per-
centage of sites really abandoned and of those not discovered relative to the
total number of sites declared to have disappeared.

Table 3. Number of mute swan breeding pairs in Scandinavian-
Baltic Group in the 19708

Country Number of breeding pairs
Denmark 4000
Poland 3800
Sweden 2500
GDR, West Berlin 2400
FRG (Schlezwig-Holsstein,

Niedersachsen) 800
Finland 400
Lithuania 200
Latvia 350
Estonia 110
Norway 120
Total 14 680

_  Source of data: FEILER 1974, PAAKSPUU 1974, SCHERNER 1974,
JOGI el al. 1976, MATHIASSON 1976, TENOVUO 1976, LIPSBERG 1979,
1983, ANDERSON-HARILD 1981a, SCHERNER 1981, MALCHEVSKY
and PUKINSKY 1983, RUTSHKE 1983, HERREDSVELA in litt., the
author’s own data.

Table 4. Number of mute swan breeding pairs in northern, central and
western Europe in the 1970s, broken down into groups according to
ATEINSON-WILLES (1981)

Number of breeding

Group pairs
Scandinavian-Baltic Group 14680*
Netherlands Group 3500**
Central European Group 1650***
England and Wales
Scotland: mainland and Orkney 3140%***x*
Scotland: Hebrides
Ireland 1000 ***%*
Total | 23 970

Source of data: *see Table 3, **SCHERNER 1974, 1981, RENSSEN and TEIXEIRA 1980,
TOMBEUR inlitt., ***MAYER 1969, HOLZINGER 1973, CRAMP and SIMMONS 1977, BROZ
1980 (in SCHILFERLLI ef al.) SALATHE 1983, HORA in press, JANDA in lit{., SCHMIDT
in litt., ****OGILVIE 1981, *****FORSYTH 1981.
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The number of mute swans nesting in Poland in the years 1976-79 was
estimated at 3800 pairs. By accepting this estimate it is assumed that about
1/4 of the swan pairs belonging to the Scandinavian-Baltic group (Table 3)
and over 15 9, of the northern- and central-European population of the species
(Table 4) nest in Poland.

When analysing the number of swans nesting in Poland, it must be noted
that the questionnaire study of 1979, representing the basic source of the infor-
mation used in the present investigation, was carried out after the severe winter
of 1978/79. During that winter many swans died in Europe, and after it at
least in some regions of Poland fewer pairs started breeding than in previous
years (M. GrRoMADzKI). Thus the analysis done by me of the numbers of swans
in Poland covers the time of a demographic decline of the specics, and it was
to be expected that there would be a growth in its numbers*.

NUMBERS OF NON-BREEDING SWANS IN POLAND

In Poland areas are known where large concentrations of non-breeding**
swans occur in summer (Fig. 1). On the water bodies listed in Fig. 1 about
5000 non-breeding swans are found in summer, 35 % of which occur in Mazury.

Assuming that on many lakes there are smaller groups of non-breeding
birds (ORLOWSKI 1977, PAWLIK 1977, PIETKIEWICZ 1978, MROWCZYNSKA
1979, TROIJNIAR 1978, BEDNORZ 1983, A. DoOMBROWSKI, W. JANKOWSKI) and
that some larger aggregations of non-breeding swans may have remained
undiscovered, the number of non-breeding birds occurring in Poland can fairly
arbitrarily be estimated at about 6500 individuals; the accurracy of this method
can be disputed, it does not seem, however, possible that the real number of
non-breeding swans found at present in Poland in summer could exceed this
value.

If accepted, the above figure, as well as the estimate of breeding pairs
presented earlier make it possible to calculate the ratio of breeders to non-bree-
ders, whose value for the whole of Poland amounts to 1 : 0.9. This ratio almost
equals that given by SoKorLowskr (1960) — 1:0.8 — for the whole Polish
swan area of that time, and is much lower than that calculated by me for Mazury
— 1:1.7 (the years 1976-78) on the basis of the data contained in the papers
by ORLOWSKI (1977), PAWLIK (1977), PIETKIEWICZ (1978), TROJNIAR (1978),
MROWCZYNSEA (1979) and SLAWINSKA (1979). It is also much lower than the
value adopted by SCHERNER (1974) for Europe — 1:2.2.

If the real ratio of breeders to non-breeders in the Scandinavian-Baltic

* Such a growth occurred indeed, as confirmed by numerous, mostly still unpublished
data (DoHNAL 1981, J. BEDNORzZ, M. GROMADZKI, T. KrROTOSKI, T. MI1ZERA, J. MLYNAREK,
T. STAWARCZYK, J. Witkowskl, PZW Nowy Sacz).

** In the moulting period they are joined by swans which have last their broods
(MixTox 1971).
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swan group is more similar to the values calculated for Mazury, or those given
by SCHERNER (1974) than the value found by me for the whole of Poland,
it means that a considerable proportion of the swans that will eventually nest
in Poland spend their juvenile years outside Poland. In this case an exception
would be the Masurian swans which spend the immature period on native
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Fig. 1. Major flocks of non-breeding mute swans in Poland at the turn of the 1970s

1 — near Swinoujécie — P. ZYSKA, 2 — L. Ptasi Raj — M. WIELOCH, 3 — Vistula Lagoon — (near Nowakowo)
— M. GOC, W, GRABOWSKI, 4 — L. O$éwin — MACKOWICZ 1981, 5 — L. Krag — W, GORSKI, 6 — L. Gau-
dy — PAWLIK 1977, 7 — L. Pop6wko — ORLOWSKI 1977, 8 — L. Kara§ — MACKOWICZ 1981, 9 — L. Luknaj-
no — SEAWINSKA 1979, 10 — L. Pogubie — SLAWINSKA 1979, 11 — Slonisk Reserve — P. MAJEWSKI,
12 — Noteé valley — near Santok — T. MIZERA, 13 — Notet valley — near Osick and Wyrzysk — M. KUP-
CZYK, 14 — Note¢ valley — near Slesin — L. JASIK, J. JESIONOWSKI, 15 — Przemké6w fish pond complex —
A.CZA1' ULAK, 16 — Milicztich pond complex — T. STAWARCZYK, 17 — Zator fish pond complex — P. MIEL-

CZAREK, P. PROFUS.
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lakes. The excess of non-breeders relative to nesting birds found at the coasts
of GDR (RuTscHKE 1982), as well as an analysis of recoveries (M. WIELOCH
unpubl. data) confirm this supposition.

However, the fact must be stressed here that until not long ago aggrega-
tions of non-breeding swans were known in Poland only from Mazury and the
seaside Dbelt.

BREEDING PAIR DENSITY IN POLAND

The density of swan breeding pairs in Poland varies considerably, from 0.1
to 30.0 pairs /1000 km?2 of total surface area of a voivodship (Fig. 2). The highest
densities have been recorded in northern and western regions of Poland (see
page 214).

1% 15 1

B ol

\
N
I54 1] { T
! J
LA
‘\
PZ -1:“
i = W2
[
4
i~ L\
yayl )
51 ) W
\ Py
Veu |I€: 02
! ""If}")i o i
| | CRCINE ¥ 4
52
J J N
>-‘.
Number of breedi irs
1000 km? e
[Joo [ITJw01-150 ]|
[ a1-10 [[]]]151-200
[ 311-50 [[III]201-250
[T 351-00 EEH >251

Fig. 2. Density of mute swans in Poland in the years 1976-79.
Presented in relationship to total surface area of the particular voivodships.
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A slightly different picture is obtained if the density of swans is presented
by specifying the number of pairs per unit area of the water bodies (Fig. 3).
It appears that only a few regions of the country (the voivodships of Szczecin,
Gorzow, Poznan and Bydgoszcz) are characterized by both high total numbers
of swans and a considerable saturation of water bodies with them. The majority
of the areas where water bodies are to a high degrce occupied by swans are
terrains with low average total numbers of these birds.
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Tig. 3. Density of mute swans per 1 km? water surface area in Poland in the years 1976-79.
Presented in relationship to the open water surface arca of the particular voivodships.

This relationship is connected with the number, and primarily with the
kind of water bodies found in the given area, because the number of swans
nesting on a water body directly depends on the surface area occupied by emer-
gent and submerged aquatic vegetation, and only indirectly on the size of a water
body. This relationship varies between large and small water bodies. On large
and medium-sized Masurian lakes there is one swan pair per about 10-12 ha
of helophyte area (PIETKIEWICZ 1978, MROWCZYNSKA 1979) and about 1 ha
of submerged aquatics (MACKOWICZ 1981) at a depth not greater than 1-1.5 m,
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while on small water bodies the total area per 1 pair is no more than several
ha, and in extreme cases even 0.5 ha (DYRCZ et al. 1972, M. WIELOCH).

One cannot expect the highest value of the pairs per water area index to
occur in lakeland areas, but in regions where small and shallow water bodies
prevail.

NUMBER OF BREEDING PAIRS AT A SITE AND ITS VARIATION IN DIFFERENT
YEARS

Swans nest in single pairs or in colonies*, and nest distribution can be aggre-
gated or linear (CAMPBELL 1960, SOKOLOWSKI 1960, BLocH 1961, MATHIASSON
1976, TENOVUO 1976, ANDERSON-HARILD 1981). The type of nest distribution
depends not only on the availability of suitable nesting places and richness of
food resources in summer, but also on a nesting tradition of the particular
population (CAMPBELL 1960, MATHIASSON 1976, TENOVUO 1976).
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Fig. 4. Number of mute swan’s breeding pairs per site in Poland in the years 1976-79.
1 — Cumnulative percentage of sites, 2 — cumulative percentage of pairs.

* T have assumed that a breeding colony consists of a group of nests occurring close
to each other — several to about a dozen metres in the case of an aggregated colony, or
several dozen metres in a linear colony (the shore of a lake, river, lagoon, sea).
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At the end of the seventies in Poland at each of most of the breeding sites
(679) only one swan pair nested (399, pairs), but almost a half of all pairs
(49 %) nested at sites holding 2-6 pairs; sites with 10 pairs represented about

9% of all sites, and 8 9, of all pairs nested at them (Fig. 4).

The largest sites — with 18-30 pairs were found on the lakes Gardno, f.ebsko
(BEDNORZ 1983), Xiuknajno, Pogubie (SEAWINSKA 1979) and O§$win. Some
lakes formerly known for large numbers of breeding swans (Gaudy, Liwia
Luza, Lubiatowskie, Sominskie) have now lost their rank (TiSCHLER 1941,
MIERZWINSKI 1955, GORSKI 1956, 1970, PUCHALSKI 1956, SOKOLOWSKI 1960,
BARTKOWIAK 1961, ZEOTORZYCKA 1961, LESSER 1964, PANFIL 1966, 1971,
KorsAk 1968, WoEK 1979).

In the years 1976-79 no sites were found in Poland with above 50 breeding
pairs, and such sites still existed at the end of the sixties (SOKOLOWSKI 1960).
At some sites, however, larger and larger numbers of nesting pairs are found.
For instance, in 1980 in the Slonsk Reserve the number of breeding pairs rose
from about a dozen to 25 pairs (P. MATJEWSK1). However, the area of this reserve
is 20 large that no clearly aggregated nesting can be seen there. On the Lagoon
of Szczecin and on the Vistula Lagoon an increase in the number of breeding
pairs has been seen, the pairs beginning to aggregate into colonies (Kolo Y.owieckie
35, 85, W. GrRABOWSKI, W. KAN1A). In 1981, the number of breeding pairs
on ponds at Przemkowo increased from over a dozen to 28, and in the Baryez
valley, pond complexes near Milicz were occupied by 11-19 breeding pairs
cach (earlier by several pairs) (T. STAWARCZYK).

In the seventies, the percentage of places occupied by one or two pairs was
similar to that recorded for the fifties, but there was a slight increase in the
percentage of sites occupied by 3 or more pairs (Table 5).

On lakes known for large numbers of breeding swans very wide variations
in the number of breeding pairs have been observed for several dozen years.
On Lake Liuknajno, for example, before World War IT the number of swans ranged
from several to over 100 pairs (TISCHLER 1941); in 1955 and 1956 SOKOLOWSKI

Table 5. Distribution of mute swan breeding site numbers
in Poland towards the end of the 19508 and in the second half
of the 1970s (%)

Number of pairs Years

, i, 1958,1959* |  1976-79

1 71 67

2 21 20

3-10 7 12

11-50 1 1

51-100 1 0

N | 565 | 1811

*SOKOLOWSKI 1960,
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(1960) found cver 70 nests on the whole lake, whereas PUCHALSKI (1956) found
56 nests on an island, and in the sixties 36 pairs at the most nested there (PAN-
FIL 1965). In 1977, 22 pairs were found there (SEAWINSKA 1979), and in 1979
only 5 pairs (MACKOWICZ 1984 )*.

On L. Pogubie the number of breeding pairs decreased in the last two de-
cades from 60 (SOKOLOWSKI 1960, PANFIL 1965)to 25 pairs (SEAWINSKA 1979)%*.

Variations from several to about 100 pairs were also recorded for L. O§win,
where a clear decrease in numbers was seen after the severe winters of 1927 /1928
and 1939/1940 (SANDEN 1931, 1938, TiscHLER 1941). Since the fifties the number
of pairs on this lake has been decreasing. In 1982, only 8 pairs nested there
(SOKOLOWSKI 1960, Z. LEWARTOWSKI, E. PUGACEWICZ, K. WOLK).

In other European countries, as in Poland, places with only one swan pair
nesting prevail. Sites holding several to over a dozen pairs represent only several
per cent, and those holding several dozen pairs are exceptional (FEILER 1964,
JENKINS et al. 1976, KRAGENOV 1979, LIPSBERG 1979). Among the Eurcpean
sites holding large numbers, except the Polish one, are: L. Galenbédcker (GDR) —
up to 15 pairs (RUTSCHKE 1982), L. Engure (Latvian SSR) — up to 85 pairs
(LIPSBERG 1983), L. Zuvintas (Lithuanian SSR) — up to 50 pairs and Kéiina
Lagoon (Estonian SSR) — up to 25 pairs (JOGI et al. 1976). However, the largest
European site holding over 600 pairs (ANDERSON-HARILD 1981) is on Jutland,
Denmark. In Denmark also there are many other large sites with up to 90 pairs
(Brocu 1971).

By contrast to the remainder of Europe, in Scandinavia and in Great Britain
a large proportion of swans nest in colonies (CAMPBELL 1960, BrLoci 1970,
1971, MaTHIASSON 1976, TENovVUO 1976). In Denmark and in Finland there
are mainly colonies with agrregated nests, while in England and Sweden nests
have a linear distribution (CAMPBELL 1960, JENSEN 1967, MATHIASSON 1976).

An increase in the number of breeding pairs nesting at the particular sites,
and under certain situations leading to the formation of new colonies, may
be the result of the breeding of the local population, or of immigrations of
swans from other areas (CAMPBELL 1960, BLocH 1970, WIcHT 1972, MATHIASSON
1976, REICHHOLF 1978, ANDERSON-HARILD 1981). It seems that a tendency
to nest in colonies is a phenomenon which appears to grow in intensity in places
of a high concentration of swans which have already saturated the area that
they inhabit. It leads on to a decreased population preductivity (ANDERSON-
HARILD 1981). Applying this point of view to the swans occurring in Poland,
it can be stated that they are a group that is still far from area saturation,

*In many publications the number of breeding swans on L. Luknajno has been consi-
derably overestimated by regarding all swans staying there to be breeders (LEXKOWA 1958,
BERGLUND et al. 1963, FERENS 1963, RicHLING 1973).

** In 1982 there were only a few breeding pairs there (B. PRZYSTUPA).
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or that the food conditions prevailing in Poland do not favour colonial nesting
(in western and northern Europe most colonies occur near shallow sea regions
which provide a rich food-basis for the swans).

VARIATIONS IN NUMBERS OF THE SWANS IN POLAND

In the second half of the 19th century there occurred a considerable decrease
in the number of nesting swans in Pomorze and Mazury due to an intensive
shooting of these birds (HoLLAND 1871, DROSTE-HULSKOFF 1872 after ZAjac
1963). Up to several hundred swans were shot down every year in Pomorze
and Mazury (NAUMAN 1905 after MURASHKA and VALyus 1961, Gl 1937).
At the turn of the 19-th century the swan population still remained at a low
numerical level, not exceeding a dozen or so pairs in areas west of the Vistula
(DETMERS 1912, DOBBRICK 1912), and several dozen pairs in about dozen places
in areas east of the Vistula (TISCHLER 1941).

The World War I period caused a further decline of the swan population
in Poland, as a result of intensified hunting and egg removing from nests (T1s-
CHLER 1941). It was only thanks to the introduction of the swan protection
law in Prusy Wschodnie and Pomorze in 1920 that this prccess (PAx 1925)
was impeded. In the next years in Pomorze and Mazury swans began to steadi-
ly grow in numbers, and single nesting sites appeared also in Ziemia Lubuska
and in Wielkopolska (RoBIEN 1928, 1931, Wobziczko 1929, FrAsE 1936,
LENSKI 1936, WoDZICZKO et al. 1938, SANDEN 1939, TISCHLER 1941).

At the beginning of the thirties, in the eastern part of Pomorze about 60
nesting swan pairs were found, and in the middle thirties in the area between
the Vistula and the Odra rivers about 115 pairs nested at about 60 sites. At
the beginning of the thirties, the number of breeding swans in Mazury was
estimated at 300 (SANDEN 1939) and only several years later (the years 1935-37)
at 500 pairs inhabiting 160 lakes. Apart from these, there were about 1000 non-
breeders there. Swans then occupied 10 %, of Masurian lakes (TISCHLER 1941).
It can therefore be estimated that before World YWar II there were over 600
nesting swan pairs at about 220 sites in the areas within the present state borders
of Pcland (Table 6).

Little is known about the fate of swans during World War IL. Ornithologists’
opinions on this subject vary. According to ZAasac (1963), World War II did
not have so negative an impact on the numbers of swans in Poland as World
War I. At many breeding sites in Pomorze, known from the prewar time, swans
continued to breed still in the fifties. SOKOLOWSKI (1960) holds the view that
World War II caused another reduction in the swan population to the level
of 209, of the prewar numbers. One of the guards of the nature reserve in
Mazury has mentioned about swans being killed and flushed during the war
(PUCHALSKI 1956). The swans in other regions of the country were still harassed
in the post-war period (SzZCZEPSKI 1948).

http://rcin.org.pl



Table 6. Number of mute swan breeding sites and pairs in Poland in different periods

Arcas west of the Vistula Areas east of the Vistula Total
Years Number of | Number of breed-| Number of | Number of breed- | Number of | Number of bree-

sites ing pairs sites ing pairs sites ding pairs
1935-1937* 59 115 160 500 219 615
1958, 1959** 208 353 357 1500 565 1853
1965*** ? ca 850 ? ca 1200 ? 2050
1976-1979 1235 2112 576 1018 1811 3130
1976-1979%*** 2534 1222 3756

Source of data:

*LENSKI 1936, SANDEN 1939, TISCHLER 1941, **SOKOLOWSKI 1960, ZAJ AC 1963,
(recalculated data), ****estimates (see page 195)
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Swan numbers in Poland in 1956 were estimated at 1000 pairs, data incom-
pleteness admitted, and only, two years later — at as many as about 1800
pairs (SoKOLOWSKI 1960), which indicates a considerable growth relative to
the prewar level. The number of non-breeders in those years was estimated
at 1500 and 3000 birds, respectively. In 1958, swans nested on 565 water bodies
(SoxkorowsKx 1960). This considerable increase in the number of swans in
the fifties was to a large extent the result of the introduction of the law of
specific animal protection in Poland (1949 and 1952).

In 1959, 353 swan pairs nested in north-western Poland, and about 500 non-
breeders stayed there (ZATAC 1963), this representing a three-fold growth in
numbers relative to the prewar time (Table 6).

In 1965, LESSER (1968) estimated the number of swans found in Poland
at 7420 individuals, without distinguishing breeders and non-breeders. The
authors who quote him (BAUER and GLUTZ 1968, ScoTT and Wildfowl Trust
1972, MATHIASSON 1975, OWEN 1977) groundlessly assumed that it was the
number of breeders, and they reported that in 1965 3700 breeding pairs nested
in Poland.

Even if we assume that the breeders to non-breeders ratio was in 1965
the same as in the fifties (1 : 0.8) (SOKOELOWSKI 1960), we shall find that the
breeding population present in Poland in 1965 can have numbered 2050 pairs
at the most (Table 6).

The growth in numbers of the swans was not uniform throughout the country.
A comparison of the numbers of breeding swans in Wielkopolska in the years
1959 and 1976-79 shows that within 20 years there occurred a fifteen-fold
growth in their numbers in that region (ZAjyAc 1963, BERESZYNSKI and WINSKA
1981, DOHNAL 1981). A similar situation is found in the Nizina Slaska and in
the Wyzyna Slaska where towards the end of the seventies the level of numbers
of the swans exceeded 200 pairs, while in the sixties over a dozen pairs nested
there (T. KrROTOSKI, J. WITKOWSKI).

It is hard to assess changes in the numbers of swans nesting in Mazury.
Available data indicate that the number of breeding pairs has decreased slightly,
and there has been a simultaneous increase in the number of occupied sites.
Changes in numbers of the swans in the Lakeland of Olsztyn in the sixties and
seventies were noticed by PANFIL (1966), OKULEWICZ (1971) and PIETKIEWICZ
(1978) among others. PANFIL (1966) pointed out an unusual growth in the number
of swans within several years, which in my estimation was to a large extent the
result of an intensified counting of swans in the Olsztyn voivodship. OKULEWICZ
(1971) pointed out that there was a real increase relative to the prewar time
in the environs of Olsztyn, whereas PIETKIEWICZ (1978) mentioned that the
number of swans on some lakes of the Lakeland of Olsztyn decreased. In the
Lakeland of Mragowo MROWCZYNSKA (1979) found, a slight increase in number
of the swans. The appearance of swans on hitherto unoccupied Mazury lakes
and ponds is accompanied by a reduction in their numbers on other lakes,

:
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or abandonment of the latter (SokKoLowskl 1960, PANFIL 1968, ORLOWSKI
1977, PAwLIK 1977, PIETKIEWICZ 1978, TROJNIAR 1978, MROWCZYNSKA 1979,
SEAWINSKA 1979).

A comparison of the numbers of breeding swans found 20 years ago (Soko-
LOWSKI 1960, ZAyac 1963) with their abundance at the end of the seventies
shows that the total number of swans nesting in Poland increased by over 509,
the eourse of changes in numbers in the eastern part of Poland differing from that
in western Poland (Table 6). In areas west of the Vistula there was a six-fold
growth in numbers and in those east of the Vistula, according to SOKOLOWSKI’S
(1960) data, there was a decrease in numbers of the swans, or their abundance
there remained at the same level. In comparison to the prewar period the number
of swans appeared to have increased cver twenty-fold in areas west of the
Vistula, and only slightly cver two-f?ld in areas east of the Vistula (Table 6).

VARIATIONS IN NUMBERS OF THE SWANS IN EUROPE

The rapid growth of the number of swans cbserved in Poland over the recent
several decades is not an isolated phenomencn in Europe. A particularly inten-
sive growth in almost all the countries where swans oceur began in the fifties
of this century, and in many cases it still goes on.

This statement is illustrated with the curves representing the course of
abundance dynamics of the swans in the particular European countries (Fig. 5).
The figure shows in two separate representations the course of the dynamics
in countries in which swan numbers are low — not exceeding 500 breeding
pairs (Fig. 5A), and the dynamies of large country-populations presently num-
bering thousands of pairs (Ifig. 5B). This division is naturally independent
of the real population boundaries. Countries with a large stock of the swan are
in the middle of its area, whereas countries with small swan populations are
countries on the periphery of the swan’s range, or, as in the case of Sweden,
provinces distinguished because the course of changes in numbers ¢f the swans
in them was known better than in the remainder ¢f a country.

When analysing the course of the curves presented in Figure 5, it must be
remembered that it depends not only on the real changes in the number of
swans in the particular countries, but also, and perhaps first of all, on the
number of censuses and the time-intervals at which they were done. There
is particularly detailed information on the course of changes in numbers in
those countries where the number of swans is low and where they began to
nest relatively recently (Fig. 5A). It is impossible to make a detailed reconstr-
uction of the course of other curves based on less detailed data; it eannot be
ruled out that in the initial phases it was equally vertical (Fig. 5B).

Thus without investigating into the details of the course of the particular
curves one may state that in all western, northern-and central-European coun-
tries the swans grew in numbers. An exception to this statement is two popu-
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TFig. 5. Abundance dynamics of mute swans nesting in some European countries.

1 — Sweden-Scania, MATHIASSON 1973, 2 — Sweden — west coast, MATHIASSON 1973, 3 — Finland, MERI-
KALLIO 1958, TENOVUO 1975, 1976, HAPPANEN 1976, 4 — Estonia, LING 1961, JOGI 1968, ONNO 1970,
PAAKSPUU 1974, MALCHEVSKY and PUKINSKY 1983, 5 — Latvia VIKSNE 1968, JOGI el al. 1976, LIPS-
BERG 1979, 1983, 6 — Lithuania, IVANAUSKAS 1957, MURASHKA and VALIUS 1961, JOGI et al. 1976,
MALCHEVSKY and PUKINSKY 1983, 7 — Austria, MAYER 1969, 8 — Norway, FROSTRUP 1979, HAFTORN
1971, HERREDSVELA inlitt., 9 — CSSR, HUDEC and CERNY 1962, PYKAL 1972, HORA in press., JANDA
in litt., 10 — Switzerland, SZIJJ 1965, BROZ 1980, SALATHE 1983, 11 — Poland, LENSKI 1936, SANDEN
1939, TISCHLER 1941, SOKOLOWSKI 1960, ZAJAC 1963, LESSER 1968, M. WIELOCH, 12 — GDR, HIL-
PRECHT 1968, SCHIEMENZ 1972, FEILER 1974, RUTSCHKE 1982, 1983, 13 — Denmark, JESPERSEN 1951,
PALUDAN and FOG 1956, BLOCH 1970, 1971, ANDERSON-HARILD 1981a, 14 ~ Sweden, MATHIASSON
1976, 15 — Holland, RENSSEN and TEIXEIRA 1980, RENSSEN ¢nlift.,16 — Great Britain, CAMPBELL 1960,
ELTRINGHAM 1963, OGILVIE 1967, 1981,
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lations — the small Austrian population and the large English population in
which a clear tendency to decline has been observed for some time (Fig. 5A
and B).

However, it must be stressed here that the overall course of changes in the
number of swans in a country may blur the possible differences in this respect
that may occur among the provineces of that country. Differences of this kind,
concerning both the rate and trend of changes, have been found in Poland
(see page 203), Sweden (MATHIASSON 1976), GDR (RUTSCHKE 1982) and in Great
Britain (CHURCH 1956, CRAMP 1957, RAWCLIFFE 1958, CAMPBELL 1960, ELTRING-
HAM 1963, OGILVIE 1967, 1981, PERRINS and REYNOLDS 1967).

A growth in number similar to that described above has been found for
the Black Sea group (NANKINOV 1982, HAMAR and RADU in litt.) and for the
swans inhabiting Kazakhstan, where their number in the delta of the Volga
increased from several pairs to several thousand pairs (KISTCHINSKY 1979).

Towards the end of the seventies the north-central-European population
numbered about 24 000 pairs of breeding swans, individuals of the Scandina-
vian-Baltic group representing more than a half thereof (Table 4).

CHANGES IN THE RANGE OF SWAN BREEDING AREAS IN POLAND

At the end of the 19th century few mute swan breeding places were known
in Pomorze and Mazury (HOLLAND 1871, DROSTE-HULSKOFF 1872 after ZAJAcC
1963) and Slagsk — in the environs of Milicz, Legnica and Pszczyna (Fig. 6)
(KoLLIiBAY 1906, PAx 1925, FERENS 1948, SZARSKI 1950). It may be presumed,
however, that the real number of breeding sites was at that time larger than
indicated by the data presented in Fig. 6 (see page 203).

The existence of swan breeding sites in the first two-decades of the 20th
century has been known only from Pomorze and Mazury (Fig. 6) (DETMERS
1912, TISCHLER 1941). At that time already swans did not nest in Slask any more
(PAx 1925). The larger number of breeding sites in that period than in the time
before 1901 indicates only a better knowledge of the distribution of the birds,
and not an increase in their numbers, because the latter was declining until
the beginning of the twenties (see page 203).

In the second two-decades of the 20th century there occurred a real growth
in numbers of the swans (see pages 203) and, associated with it, an incre-
ase in the number of breeding sites in Pomorze and Mazury, that is, areas to
which the occurrence of swans in the range discussed is restricted (Fig. 7). The
beginning of a territorial expansion is indicated by the appearance of the first
sites in Wielkopolska and Ziemia Lubuska (Fig. 7). These two decades are thus
first of all the period in which the breeding population of the swan increased
in density in their refuge territories.

In the third two decades of the 20th century (strictly speaking in the fifties,
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for there are hardly any data for the forties) the growth of the number of bree-
ding refuges in Pomorze and Mazury continued to be intensive, and although
the close occurrence of the swan in Poland was still restricted to these regions,
there was a conspicuous territorial expansion (Fig. 8).-More and more breeding
places appeared in Wielkopolska, Ziemia Lubuska and Kujawy. Swans began
to nest in Slask, in central Poland, and single breeding places appeared even
in environs east of the middle course of the Vistula (SzZARSKI 1950, ANONIMUS
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Fig. 6. Distribution of mute swan’s breeding sites known before 1901 and in the
years 1901-1920.

TISCHLER (1941) lists another 7 sites from the former East Prussia (Prusy Wschodnie), but these sites could
not be located on the map.
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1951, JANASZEK 1957, MIELEWCZYK 1960, ZAJAC 1963). Among the farthest-
southward-extended breeding sites of the swan were ponds at Modrzejowice
in the Radom voivodship (POMARNACKI 1952, 1957), Nowokuznicki pond in
the voivodship of Opole (MICHALAK 1961, 1962) and Lake Brody near Stopnica
in the voivodship of Kielce (ZATAC 1963).

The sixties witnessed a continuation of the territorial expansion began
in the fifties, which resulted in a shifting of the southern boundary of the area
of the close occurrence of the swan to areas south of the Noteé river, thus inclu-
ding, in addition to Pomorze and Mazury, also the Lakeland of Wielkopolska
(Fig. 9). The farthest southward-extended breeding site was found at that
time on Zatorskie ponds near Oswiecim (WASILEWSKI 1966).
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Tig. 7. Distribution of mute swan’s breeding sites in the years 1921-40.
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Noteworthy in that period is the larger number of newly discovered sites
in Mazury than in Pomorze, which probably does not reflect the real differences
in the growth of the swan population in the two regions considered, but is
the result of the fact that the interest of investigators in the species under
sudy varied. For while no major studies of the swan in Pomorze were carried
out in the sixties, in Mazury an inventory of swans was made in that period
by PANFIL (1966).

In contrast to the fairly poor interest in the swan in the regions of its tradi-
tional breeding refuges, ¢.e., Pomorze and Mazury, the appearance of new sites
in the newly occupied terrains was often signalled in the literature (SOKOELOWSKI
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Fig. 8. Distribution of mute swan’s breeding sites in the years 1941-60.

http://rcin.org.pl



212 M. Wieloch

1962, CzARNECKI 1963, MAJEWSKI 1963, ToMIALOJC 1963, KUZNIAK 1967,
ZUBRZYCKI 1973, and others), it may, therefore, be presumed that the course
of the expansion that took place there has been decumented relatively well.

In the seventies the southward and south-eastward expansion continued.
As a result, the range of the breeding territory of the swan included almost
the whole surface area of Poland (Fig. 10).

In addition to the occupation of new areas,there was an extremely intensive
increase in density in both the areas that had already been within the swan’s
close-occurrence range in the preceding decades and territories newly occupied
by the species. As a result, the density attained by the swans in newly or recently
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Fig. 9. Distribution of mute swan’s breeding sites in the years 1961-70.
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occupied territories was equal to, and sometimes greater than that found in
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their traditional refuges.

An analysis of the course and directions of the widening of the mute swan’s
range in Poland suggests that in the first period, in which there occurred in
fact a recolonization by swans of territories formerly occupied by them (Pomo-
rze, Mazury), the Mazury swans which were more numerous could also colonize
some of the Pomeranian lakes. In the second period, in which there was an
expansion to new terrains, the swans living in Pomorze played a decisive role,
the role of individuals from Mazury being much less important. However,
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proof for this hypothesis must be sought for in studies of marked birds.
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Fig. 10. Distribution of mute swan’s breeding sites discovered in the years 1971-79.
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DISTRIBUTION OF SWAN BREEDING AREAS IN POLAND IN THE YEARS 1976-79

Towards the end of the seventies the mute swan nested throughout Poland
except the south-eastern-piedmont and the mountain parts of the country
(Fig. 11)*. At that time its close occurrence covered most of the surface area
of Poland.
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Fig. 11. Distribution of all mute swan’s breeding sites known in the years 1971-79.

* In 1980, mute swan’s breeding was already found on the Czchéw and Roznéw reten-
tion reservoirs (PZW Nowy Sacz, S. MATHIASSON in litt).
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CHANGES IN THE RANGE OF THE BREEDING AREAS OF SWANS OF THE
SCANDINAVIAN-BALTIC GROUP

At the beginning of the 20th century the breeding territories of the mute
swans of the Scandinavian-Baltic group were limited to a small number of
areas, most of them not large in size (Fig. 12); at that time, the largest breeding
territory was the Pomeranian-Masurian region.

Q1 Y2

Tig. 12. The area of mute swan of the Scandinavian-Baltic group at the beginning of 20th
cent. and in the 1970 s.
1 — beginning of 20th cent., 2 — tho 1970s.

Fig. 13. ypothetical directions of the expansion of mute swans of the Scandinavian-Baltie
group in 20th cent.

The rapid growth of the number of swans that took place in Europe in the
20th century (see pages 206-208) was accompanied by a considerable enlarge-
ment of the breeding area of this species (Fig. 12). The particular initial groups
expanded in different directions (Fig. 13) and at different rates.

Swans inhabiting the region of Meklenburg and Pomorze shifted their range
southwards and south-eastwards, colonizing a considerable part of Poland
(see pages 203-206) and GDR.

For swans inhabiting Mazury it was easier to move their range to the east,
where there are more habitats suitable for settling, than to the south, almost
devoid of lakes. It was probably in the thirties that several Masurian swan pairs
settled in Lithuania, giving rise to a group of swans at present joined with
the Mazury ones into one Masurian-Lithuanian group (LiNG 1961, MURASHKA
and VALYUS 1961, KIsTCHINSKY 1979). It is most likely from Mazury also
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that the swans which recently appeared in Byelorussia derive (FEDUSHIN
and DoLBIK 1967, KISTCHINSKY 1979).

In Sweden the extension of the range went in two directions. Swans from
Skane have moved northwards and north-eastwards, and those from the eastern
coast have moved westwards. As a result, the areas of the two, originally isolated
groups, have joined (MATHIASSON 1976, 1981).

A further westward shift of the range of the swans inhabiting central Sweden
(originally living on the central-eastern coast) has led to the colonization by
them of the southern edge of Norway (HAFTORN 1971, HERREDSVELA in litt.).

Swans inhabiting eastern coasts of Sweden have probably moved their
range eastwards to colonize new areas in southern Finland (TENovVUO 1961,
HAPPANEN 1976), Latvia and Estonia (KISTCHINSKY 1979). In Finland and
in the Baltic republics of the Soviet Union, swan breeding sites have been shifted
north-eastwards, and the factor that limits the occupation of further terraing
in the north is the climatic conditions (TENovVUO 1961, HAPPANEN 1976, JOGI
et al. 1976, MATHIASSON 1976, LIPSBERG 1976).

In Denmark, the main centre of the breeding population has shifted south-
eastwards (Brocum 1971).

Due to the shift of the swans’ range to the south of Poland and GDR, the
boundary between the swans inhabiting northern regions of Poland and GDR
and the small central-European group has become blurred. These have been
several reports on ringed Czech swans found in Poland, which indicates their
links with Polish territories. Swans of Czech origin breed or winter in southern
and western Poland (M. WIELOCH unpubl. data). Also swans from upper Austria
(MAYER 1969) may have moved their range to the north and reinforced groups
breeding on fish ponds in Czechoslovakia (KLtUz 1977).

ew

WINTERING OF SWANS IN POLAND

The widening of the range of the swans in Poland and the growth in their
numbers have been accompanied by an increase in the number of individuals
wintering in this country. In the sixties the numbers of mute swans wintering
in areas along the Baltic coast came up to several hundred individuals. Someti-
mes a small number of swans wintered also in the western part of the country
(ToM1ALOJC 1972). In the winters of 1976/1977 and 1977/1978 the number
of swans wintering in Poland was estimated at about 1400-1600 individuals
(KrzYSKOWIAK and DoBROWOLSKI 1981), but these values are no doubt under-
estimated.

In flood areas near the mouth of the Warta river up to 510 mute swans
winter (BESZTERDA et al. 1983). This is one of the largest inland wintering grounds
of the swans in Poland. Swans which decided to spend the winter of 1981 /1982 in
the south (Wroctaw, Nikolin, Opole, Kedzierzyn, Krakéw) also formed flocks
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of up to several hundred individuals (Fig. 14). In previous years small numbers
of swans wintered in those areas.

From the reports on ringed swans spotted in Poland in winter and from
other information follows that they winter not only at the Baltic coasts, in
the Odra valley and in the upper Vistula valley, but nearly throughout the coun-
try (Fig. 14).

Apart from the Stonisk Reserve (BESZTERDA ef al. 1983, MATEWSKI 1983),
mentioned earlier, the Gulf of Gdansk (where over 2000 swans are found disper-
sed — S. STRAWINSKI) and the Lagoon of Szczecin (200), the largest aggrega-
tions of swans in Poland are found in the following areas: the Odra — almost
along the whole of its course (about 2000) (A. CZAPULAK, A. KARDAS, T. STA-
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Fig. 14. Wintering flocks of mute swans in Poland at the turn of the 1970s.

http://rcin.org.pl



218 M. Wieloch

WARCZYK), the valleys of the Note¢ and Gwda rivers (250), the Warta (300)
(MATEWSKI and WIATR 1981), the Rybnik reservoir (up to 120) (T. KROTOSKI)
and the Vistula with areas near the mounths of its tributaries (about 500).
Swans are found to winter also of the Masurian lakes, but they do not form
larger aggregations there. In Pomorze, in addition to numerous small flocks
(several individuals), larger flocks of swans are also found in, e.g. the overflow
area of Rosnowskie Lake (A. OWCZAREK), Lake Tlen (W. JANKOWSKI), the Wda
river (J. PrRzyBYSzZ), and in the environs of Bydgoszez, Choszezno and Wagro-
wiec.

The increased number of swans wintering in Poland to some extent indi-
cates a growth of their total numbers, but the conditions man creates to enable
them to survive winter seem to be a very important factor. Feeding swans by
people late in the autumn and in winter is a common phenomenon in whole
Poland. Apart from this, these birds find suitable conditions for wintering
on all the water bodies that are not covered with ice. These include natural
and man-made water bodies situated near power-stations and other industrial
plants discharging heated water and effluent (PINOWSKI and YWESOLOWSKI
1983).

The number of swans staying in Poland (including the coast) during the
1981/1982 winter can be estimated at up to 6000 individuals. This figure is much
higher than that given by ATKINSON-WILLES (1981) for the year 1976. Accor-
ding to this latter author a total of up to 2000 swans were staying in Finland,
the Baltic republics of the Soviet Union and Poland during the winter (Janu-

ary).

THE SWAN'S NESTING HABITAT IN POLAND

In the years 197679 over a half of all the swan’s breeding sites in Poland
(56 %) were lakes; the second frequently inhabited type of habitat was fish
ponds (259%,), other types of wetland habitats representing 199 of the sites
(Table 7). In the latter group most breeding sites were located on small, someti-
mes 0.5 ha of the water surface area or less, natural and man-made water bo-
dies. The nesting of swans on small water bodies, where the water surface was
at the most several metres wide due to draining or overgrowth with plants,
was found in Poland already in the sixties (DYRCZ et al. 1972), but this phenome-
non has intensified recently.

A colonization by the swan of new habitat types, as a result of a growth
in its numbers, was found in north-western Poland, detailed data for which,
relating to the end of the fifties, have been given by Zasyic (1963). During
about 20 years, between the end of the fifties and the second half of the seven-
ties, the number of swan breeding places in this area increased by 400 (Table 8),
which means an increase of over 70 9,. Lakes represented only 21 9, of the new
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sites, whereas the remaining 799, included other types of wetland habitats,
some of which, such as rivers and oxbow lakes, were not inhabited by the swans
in the fifties.

There are no data permitting a similar comparison to be made for other la-
keland regions in Poland. It seems, however, that the process of habitat expan-
sion has taken place also in them. After the original nesting habitat, the lakes,
had been saturated, further growth in numbers was effected via the occupation
of nesting territories in other types of habitat.

Table 7. Mute swan’s habitat use in Poland

Percentage of occupied sites
Type of habitat North-western Poland Whole country
1959* | 1976-79 1976-79
lake 90 62 56
pond 1 17 25
swamp, gravel-pit pond, ete. 5 11 9
canal, ditch 2 1 1
retention reservoir 0.4 3 3
river, oxbow lake — 6 6
lagoon 1 0.3 0.2
Total number of sites [ 565 965 | 1811

* ZAJAC 1963.

Table 8. Mute swan’s habitat expansion in north-western Poland between the end of the
1950s and second half of the 1970s

Type of Number of sites Percentage
i f total
habitat 1959 1976-179 Absolute v, ©
y growth ' growth
lake | 512 596 84 16 21
pond 6 163 157 2617 39
swamp, gravel-pit pond, ete. 28 106 78 278 19
canal, ditch Al - AN 10 -1 — -
retention reservoir 2 29 27 1350 7
river, oxhow lake — 58 58 — 14
lagoon l 6 3 -3 — -
Total 566 |- Teesl! = 490 ] 2] 100

It is an indisputable fact that in the south of Pcland where man-made water
bodics prevail it is on them that most of the swan’s breeding places are located.
The territorial expansion into these areas coineided with the habitat expansion
that took place in the refuges — the lakeland districts.

Due to changes in the habitat requirements of the swan that took place in
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recent decades, the definition, given by SoKorLOWSKI (1960) of these require-
ments* has last its valiolity. It is a pity that this fact has not been taken into
account in the planning of the studies of swans carried out at present in some
regions of Poland (e.g. OREOWSKI 1977, PIETKIEWICZ 1978).

THE SWAN’S NESTING HABITAT IN EUROPE

In the area of occurrence of the swans of the Scandinavian-Baltic group
the prevalent type of breeding place is the lakes (Table 9).

A considerable number of the swans inhabiting Scandinavia nest on salty
and brackish waters, building nests on stony sea islets with sheltered bays,
shallow water, and on flat shores in fiords (Brocr 1971, TENovUO 1971, 1976,
MATHIASSON 1976) (Table 9).

Table 9. Mute swan’s habitat use in northern and central Europe

Country
Type of -
habitat GDR| D0 | Sweden| FIB* | Egtonia | Latvia|Lithuania
mark land
lake ¥ iy + + + + i
pond L i
swamp, gravel-pit
pond, elc. + e S nE

canal, ditch +
retention reservoir 4L L
river, oxbow lake -+
lagoon, bay, sea shore,
archipelago o g L & + L

Source of data: LING 1961, MURASHKA and VALIUS 1961, VIKSNE 1968, BLOCH 1971, PAASIVIRTA and
MIKKOLA 1971, FEILER 1974, HAPPANEN 1976, JOGI ef al. 1976, MATHIASSON 1976, TENOVUO 1976,
KRAGENOV 1979, LIPSBERG 1979.

In the Scandinavian-Baltic group, about 10 % of swans nest by watercour-
ses — GDR (KrRAGENoOV 1979), FRG (ScHERNER 1981), Poland (Table 7). In
England, swan breeding sites by riversides and streams represent over 309,
(OGILVIE 1981).

In the lakelands of GDR and the Baltic republics of the Soviet Union,
where there are many large lakes, the swans readily occupy those of them whose
surface area is over 200 ha (ONNo 1970, KRAGENOV 1979), whereas in Scandi-

*«A water body on which the swan can nest must have a water surface large enough
to enable the bird to ran away and take wing. It should not be deep, but should abound
in underwater vegetation and have a belt of reed needed as a building material and nest
protection”.

http://rcin.org.pl




Mute swan in Poland 221

navia the swans often occupy small water bodies with an average surface area
of 1.5 ha (BrocH 1961). A similar situation is found in FRG (SCHERNER 1974).

In Scandinavia and in the north of the countries situated on the southern
Baltic the swans nest primarily on natural water bodies (FEILER 1974, JOGI et
al. 1976, MATHIASSON 1976, TENovUO 1976, KRAGENOV 1979), whereas in
their southern range (RUTSCHKE 1982), as in the central-European group (except
Switzerland), a considerable proportion of the breeding places are on man-made
water bodies (HUDEC and CERNY 1972, SCHERNER 1974, KL.U21977, SALATHE 1983,
HoRA in press).

A considerable percentage of the swans of the Black Sea group nest in bays
and lagoons (DoNTCHEV 1973, NANKINOV 1982, HAMAR and RADU in litt.).

In recent decades changes have been observed in the occupation of various
types of habitats. Some swans change their nesting habitats within fresh-waters,
moving from lakes onto ponds, gravel pits, peat pits and the like (BLocH 1971,
SCHERNER 1974, OGILVIE 1976, BERESZCZYNSKI and WINSKA 1980, RUTSCHKE
1982), while others move from fresh-waters onto salty and brackish-waters.
In Denmark, during 2 decades there occurred a conspicuous increase in the
number of swans nesting on salty or brackish-waters and a decrease in the num-
ber of breeding sites on freshwaters (BLocH 1971), which leads to a growth in
the number of swans nesting in colonies.

In Scotland, where their population is known to be stabilized, the degrce
of fresh- and brackish-water use by the swans does not change (JENKINS et
al. 1976).

PRODUCTION OF YOUNG IN POLAND

In 1978 and 1979 a pair of swans reared on an average 4.3 young*. This
figure is the number of cygnets led by one breeding pair in August, diminished
by 59%#*. The numbers of young led in August in the two study years were very
similar, and differences between them were statistically insignificant (1978 —
4.56+1.71, N = 214, 1979 — 4.394-2.65, N = 272, 7 4.46 +1.68, N = 486).

The distribution of the number of young led by parents in August in both
years has been presented in Figure 15. It is similar to that presented by ZAYAC
(1963) for the autumn of 1959 when there were 4.42 41.73 young per a breeding
pair.

Judging from the above, it may be stated that in Poland the average number

* Only those pairs have been taken into account which led at least one young at the
end of the summer.

* Since young swans become entirely independent four mouths after their hatching
(ANDERSON-HARILD 1981, MaNDzIOU 1982), in Poland on an average in September, and
the mortality of young between hatching and full independence comes up to 20 9% (COLEMAN
and MiNTON 1980, MaNDzIOU 1982), it has been assumed that another 59 of juvenile indivi-
duals die in the last mouth preceding their independence.
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of young reared by one pair has remained at the same level for quite a long
time, but the number of young reared in some microregions and at the particular
sites varies from year to year (A. CZAPULAK, T. KROTOSKI). At other sites or in
other microregions the number of young reared shows a great stability in the
successive years, althrough it may be considerably lower than the mean
calculated for the whole country (KAZMIERSKI 1973, KUTZNER 1976, MROW-
CZYNSKA 1979, MANDzIOU 1982, A. CZAPULAK, T. KROTOSKI).
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Fig. 15. Distribution of number of young mute swans led by parents in Poland, in August,
in 1978 and 1979.

The percentage of pairs which have lost their broods depends to a large
extent on local conditions and varies from year to year. In some areas only
50 9, of the pairs that start breeding raise young (JENKINS et al. 1976, TENOVUO
1976, SPRAY 1981, SALATHE 1983), in others between 65-80 9%, (ELTRINGHAM
1963, MATHIASSON 1976). ZAJAC’s (1963) data indicate that at the end of the
fifties in northwestern Poland as many as 909, of the swan pairs that had
started breeding reared at least one young. The corresponding values calculated
for the swans nesting on Milicz ponds or in the environs of Znin are much lower,
and they do not exceed 60 %, (KAZMIERSKI 1969, MANDZIOU 1982).

The lower the percentage of breeding pairs succeeding in raising young,
the lower the average number of young reared by the pairs capable of breeding.
However, even if a half of the pairs lost their broods, the average number of
young reared would still be higher than the number required to maintain the
population balance — 1.5 young per pair (ANDERSON-HARILD 1981).
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PRODUCTION OF YOUNG IN EUROPE

In the Scandinavian-Baltic group Poland is one of the countries where the
largest number of young are raised by a swan pair (Table 10).

Table 10. Number of young mute swans reared by a pair*

Country ) Z young/pair l Source of data
Poland 4.3 | the author’s own data
GDR 4.0 RUTSCHERE 1982
Denmark 3.9 (single) ANDERSON-HARILD 1981,

3.4 (colony) wn litt.
Sweden 4.1 BERGLUND et al 1963
Finland 1.4 HAPPANEN 1976
Estonia 3.4 | PAARSPUU 1974**

* A pair with a breeding success.
** Rccalculated data.

A low production of young may be the result of the following factors: colonial nesting
(ANDERSON-HARILD 1981); lack of the suitable food (ReynorLDps 1965, Tenovuo 1976,
REICHHOLF 1978); epidemics (occurring exceptionally) (TiscHLER 1941, RUTSCHEE 1982);
reduced clutch sizes (RUTSCHEKE 1982); stormy weather immediately after the hatching
of cygnets (REYNoLDS 1965, TENovVvUO 1967); drastic weather changes during incubation
(BERGLUND et al. 1963, HAPPANEN 1976, TENoVUO 1976, ANDERSON-HARILD 1981); nest
penetration by human beings, boars, foxes, large sea-gulls and birds of the raven group
(BERGLUND et al. 1963, ELTRINGHAM 1963, REYNOLDS 1965, Brocm 1970, MATHIASSON
1973, TENovuo 1976, FEILER and KOHLER 1977, COLEMAN and MiINTON 1980, ANDERSON-
HariLp 1981, RurscHEE 1982); pollution (oil pollution) (BERGLUND et al. 1963, REYNOLDS
1965, CoLEMAN and MINTON 1980).

Cases have been known of an increased production of young in spite of con-
ditions which theoretically should have caused its decrease. In Denmark, for
instance, in a colony a lowering of the average clutch size was found, but the
percentage of hatched and reared cygnets was higher there than in other colo-
nies (Brocu 1970).

To keep the stability of the population, a swan pair should rear 1.5 young
in the growing season (ANDERSON-HARILD 1981), but such a low level of the
production of young is only found in a small proportion of the European terri-
tory of the swan (Finland, HAPPANEN 1976, Scotland, SPRAY 1981), while in
the remainder of the territory it is much higher (Table 10).

CAUSES OF BREEDING SITE ABANDONMENT IN POLAND
As has been stated before (see page 194), some swan breeding sites disappear

from the records, one of the causes of this state of affairs is the abandonment
of sites by breeding pairs.
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The questionnairs of 1978 contain data on the abandonment by breeding
pairs of 41 brecding sites (Table 11). Most frequently abandoned are sites on
lakes and ponds, these sites being abandoned more often than it would followed
from a random distribution (p < 0.05, chi-square test). This may indicate

Table 11. Relationship between breeding site abandonment by
mute swans and the type of habitat in Poland

Type of Number of abandoned g
habitat sites o
lake 27 66*
pond 11 27
river 1 2
other 2 5
Total | 41 | 100

* The difference between lakes and ponds, and other habitats
is statistically significant (» < 0,05, chi-square test).

Table 12. Causes of breeding site abandonment by mute swans in Poland at the end of the

1970s
Deliberate | Driven away Man- Overgrowing Dkl
destroying | due to high caused of water bo- by Total
i of nests by | activity of | changes in | dy with ve- ot %o
man man habitat getation
Number 11 15 12 2 1 41
% 27 37 29 ) 2 100

that it is in this type of habitat that factors occur exerting a particularly strong
pression on the swans. Since 93 9, of all abandoned sites were sites abandoned
by the swans due to the activity of man (Table 12), it may be assumed that the
main cause is both a deliberate action and its side effects. Among the causes
of abandonment most frequently reported by the informants are the following:
intensive water sports causing much noise and strong waves which harass the
swans mainly during the breeding season; fast growth of tourism and building
of rest centres on lakes; cutting of reed along lake shores, where the swans
often build their nests; clutch destruction by removing eggs from nests and
frequent penetration of the vicinity of nests by people, and drainage work.
Similar causes of site abandonment have been found also in other countries
(OGcmLviE 1979, 1981, HARDMAN 1980). In Poland a new cause, unknown before,
of abandonment of some Masurian lakes by the swans is the culture of the grass
carp which eats all the underwater vegetation available to them (TROJNIAR
1978). As the density of the swan population increases, the destruction of
nests by boars becomes intensified (e.g. the Milicz ponds — MANDZIOU 1982,
A. DYRCZ, or the Lakeland of Itawa — ORLOWSKI 1977).
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FACTORS AFFECTING THE NUMBERS OF SWANS

At the beginning of the 20th century the situation of the mute swan was
not very promising. After centuries of intensive hunting and more or less inten-
sive domestication (the oldest records of reared Swans date from the 11th
century in England; swans were brought there also from Poland, OWEN 1977)
its wild stock was reduced to several hundred pairs, at the most, inhabiting
few and territorially small refuges (Fig. 14). The next periods brought new
losses of the stock, while World War I was the last dramatic period for the
Swans.

After the war the situation of the swan changed. Its numbers in the refuges
began to grow (page 203), and consequently a territorial expansion followed
(which can to some extent be considered as a recolonization, but the essence of
the process remains the same) (see page 208). Thereafter the growth in numbers
became explosive (Fig. 5, Table 4), the nesting territory increased (see page 209),
and the biological cycle changed, this being manifested first of all by a higher
degree of residence (NEDZINSKAS 1977, KISTCHINSKY 1979, PYRKAL 1982,
WEISSNICHT and YWAWRZYNIAK 1982, M. WIELOCH ); changes in the behaviour
followed (OGILVIE 1981, MANDzIOU 1982). The density within the occupied
area increased considerably (MAYER 1969, ANDERSON-HARILD 1981, WEISSNICHT
and WAWRzYNIAK 1982), this being to a large extent connected with habitat
expansion (BLocH 1971, SCHERNER 1974, BERESzZYNSKI and WINskA 1980,
K1tz 1972, RuTscHKE 1982). Now the swan population continues to grow
over most of its area (Fig. 5), and in the period of slightly over half a century
it has changed its status from the position of a species threatened with exctin-
ction to the position of a species which, as a result of its excessive numbers,
is the cause of specific economic and nature-conservancy problems, and
begins, for this reason to be combated locally (BERGLUND et al. 1963, MAYER
1963, REICHHOLF 1978, KRUGER 1982).

What event of the past half-century brought about such a radical change
in the situation of this species?

The swan is a large and very strong bird living in a habitat practically
inaccessible to large predatory mammals, hence no natural enemies — except
man are dangerous to it. This indifference of the swan to predators is further
reinforced by its white plumage.

For a bird of this size, the swan is characterized by an exceptionally high
fecundity, at present considerably exceeding the requirements of the simple
reproduction of this species (ANDERSON-HARILD 1981). It may, therefore,
be assumed that in the natural habitat of the swan there existed a factor which
considerably reduced its numbers. The effect of predators having been ruled
out and epidemics having been stated to occur only exceptionally (RUTSCHKE
1982) it remains to consider the food conditions to be the main number-limi-
ting factor. However, since the swan is a herbivore feeding on a fairly wide
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spectrum of plants (BERGLUND et al. 1963, KRUGER 1982), it is hard to presume
that it would normally lack food. Food shortage may only occur under condi-
tions preventing normal foraging. The only factors capable of preventing an
aquatie herbivore of so large a body size from foraging are the frost and wind.
Thus the main cause of a non-physiological mortality of the swans would be
severe winter conditions leading to the death of adult individuals. In recent
decades a lot of data conferming this conclusion have been gathered (TISCHLER
1941, SOKOLOWSKI 1960, BERGLUND et al. 1963, OGILVIE 1967, MATHIASSON
1973); in extreme cases there occurred a four-fold reduction in the number
of breeding pairs as a result of a severe winter (JOGI et al 1976, NEDZINSKAS
1973, 1977).

Thus the survival and breeding success of the swan as a species depended
on the overcoming of two reducing factors — the predatory pressure of man
and the impact of severe winters.

The former factor has been eliminated by nature conservancy law. The
law which in 1920 took the swan in the former East Prussia and Pomerania
under protection, brought about an almost immediate increase in its stock in the
regions of its main refuges ¢.e., Pomorze and Mazury (Figs 6, 7). However,
for a long time after that the swans continued to nest in the least accessible
water bodies protected against human interference. On some of them the swans
nested in colonies (PUCHALSKI 1966, SOKOLOWSKI 1960); on Polish territories
colonial nesting disappeared only after the barrier of fear of man, developed
due to the harassment lasting for centuries, had been overcome. The overco-
ming of the shyness barrier was slow. This statement is suggested by the opi-
nion of GoDYN (after STRAWINSKI 1971) who still in the forties considered the
mute swan to be a species that shuns man and civilization.

Ever since the introduction of the swan protection law the numbers of
this species grew steadily, but relatively slowly (see pages 208). A real explosion
of numbers and area inhabited by this speecies occurred only in the sixties and
scventies of this century. It was probably only then that the severe-winter
barrier was overcome, which additionally contributed to the final overcoming
of the shyness barrier.

The first factor which lead to the overcoming of the severe-winter barrier
was swan feeding. Feeding, which increased the survival rate, favoured the
least shy individuals, thus leading (via selection and learning) to an over-all
reduction in shyness. This in turn changed the swans’ behaviour, and these
birds began to nest on small water bodies, often in the immediate vicinity of
man. This offered the swan the possibility of a wide habitat expansion.

Another factor contributing to the overcoming of the severe-winter barrier
was the creation of concitions for wintering on inland waters free of ice in winter
due to the industrial discharge c¢f heated water (RUTsCHKE 1975, DAMBSKA
1976, DOBROWOLSKI et al. 1980, WEISSNICHT and WAWRZYNIAK 1982, PINO-
WsKI and WESOLOWSKI 1983). At present the swans winter, in smaller or larger
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groups, in almost the whole of Pcland (see page 217). This makes easy their
feeding by people and reduces the risk of death of large flocks as a result of
local climatic disasters (during the severe 1978/1979 winter about 25 thousand
wintering swans died in the enviros of Copenhagen —O. PREUSS pers. comm.).

Thus owing to the elimination of the predatory pressure of man, and the
overcoming of the shyness barrier and the severe-winter barrier, the swans
gained the possibility of a considerable population growth; this growth will
not probably be stopped until the carrying capacity of the habitat has been
exceeded.

SUMMING UP

1. In the years 1976-79 a total of 1811 mute swan breeding places, with
3130 pairs nesting in them, were found in Poland. Assuming a 209, error of
estimation, the number of swans nesting at that time in Poland was estimated
at about 3800 pairs.

2. Summer aggregations of non-breeders, numbering between 100 and 1000
individuals, were found not only in the seaside belt and Mazury, from where
they had been known for a number of years, but also in the valley of the Noteé
river, in Slask and in Malopolska. The number of non-breeders spending the
summer in this country was estimated at up to 6500 individuals. Part of the
swans probably spend their juvenile years abroad.

3. The swan population density in Poland varies considerably, between
0.1 and 30 pairs/1000 km? of total surface area; the highest density was found
in lakelands, in the northern and western part of Poland.

4. The density of swans per unit of open-water surface area is less varied,
ranging from 0.1 to 3.7 pairs/1 km? water surface area. The highest values of
density so calculated are found (with few exceptions) not for lakeland areas,
but for regions where small and shallow water bodies prevail.

5. At most sites (67 9%;) only one swan pair nested, while sites helding over
10 pairs represented about 19, of all pairs. At the end of the seventies no sites
holding over 50 pairs were found in Poland, and such sites still existed at the
end of the fifties.

6. At the beginning of the present century in lands now within the state
boundaries of Poland the abundance of the swans decreased as a result of the
harassment by man; this decline was impeded in 1920 when a swan-protection
law was introduced in Pomerania and in the former East Prussia. Since then
the number of swans in these refuge-territories grew steadily, attaining in the
period before World War II the level of 115 pairs in areas west of the Vistula,
and 500 pairs in areas east of the Vistula.

7. The impact of World War IT on the swan stock in Poland is not known.
In the post-war time it has continued to increase, more intensively in areas
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west of the Vistula and more slowly in those east of this river (at the end of
the seventies a twenty-and two-fold, respectively, growth was found relative to
the pre-war time, and a six-fold growth and stabilization of the stock relative
to the end of the fifties).

8. The growth in numbers of the swans is effected via a density increase
in areas already occupied by the species, or by way of expansion in new territor-
ies. This expansion started in the second two decades of the 20th century and con-
tinued through the third and fourth two-decade periods, and was very intensive
in the seventies when the range of the swan’s area encompassed almost the
whole of Poland.

9. In the seventies, there occurred a very conspicuous growth of the number
of swans wintering in Poland. At present their wintering is not restricted to
the Baltic coast and the western part of the country, as it was until as late as |
the sixties, but they winter nearly throughout the country. The number of {
the swans wintering in Poland at the turn of the seventies was estimated at
about 6000.

10. At the end of the seventies over 1/2 of all swan breeding places in Poland
were on lakes, 1/4 on fish ponds, and the remainder on various other natural
and man-made water bodies, sometimes not larger than 0.5 ha in water-surface
area.

11. Between the end of the fifties and the end of the seventies the growth
in numbers of the swans accomplished itself mainly due to the colonization
by this species of various non-lake wetland habitats, originally much sparsely
populated by it or not colonized at all.

12. Among the sites most frequently abandoned by the swans are lake and
pond-sites, and the most frequently-encountered cause of the abandonment
is the activity of man.

13. At the end of the seventies, in Poland, a swan pair (one with a breeding
success) reared on an average 4.3 offspring, which indicates that the average
total number of cygnets reared has remained in Poland for a long time at the
same level, considerably exceeding the requirements of a simple reproduction
of this species,

14. The increase in the abundance of the swan that occurred in Europe
during the 20th century is explained by a hypothesis which assumes that the
main causes of the natural mortality of this species were the predatory pressure
of man and severe winters which led to the death of adult individuals due to
a lack of food. The human predatory pressure was eliminated as a result of the |
introduction of the swan-protecting law, at first in the areas of its refuges,
and later in all countries where it occurs. The severe-winter barrier has been
overcome owing to the winter feeding of swans, especially efficient on inland
wintering grounds and on waters free of ice cover due to an industrial effluent
of heated water. Species-protection and the winter feeding have resulted in a lo-
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wered shyness of the swans and a clear synanthropization of these birds,
which in turn became the cause of a conspicuous habitat expansion of the
species which took place in the last decade.
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STRESZCZENIE

[Liczebno&é i rozmieszcezenie labedzia niemego Cygnus olor w Polsce na tle
sytuacji tego gatunku w Europie]

Celem pracy jest opisanie rozmieszezenia i liczebnofei labedzia niemego
w Polsce w koncu lat siedemdziesiatych, a w niektorych przypadkach na prze-
lomie lat siedemdziesigtych i osiemdziesigtych biezacego stulecia oraz przefle-
dzenie zmian zasiegu i liczebncesei tego gatunku w ciggu XX wieku na ziemiach
nalezacych obecnie do Polski, na tle ogélnceuropejskich trendéw, jakim ten
gatunek podlega. Zebrany material pcchedzi z lat 1976-79. Podstawowy zaséb
informacji o legowyeh labedziach uzyskano metodg ankietowa w latach 1978
11979, a uzupetniono go danymi pochodzaeymi z wszelkich innych dostepnych
zrodet. Okreslajac liczebnosé stanowiska postuzono sie liczbami podanymi przez
informatoréw. Za stanowisko legowe uznano zbiornik wodny, na ktérym gnicz-
dzg sie labedzie, bez wzgledu na jego rozleglc§é i liezbe gniezdzacych sie par.

W latach 1976-79 na terenie Polski stwierdzono 1811 stanowisk legowych
tabedzia niemego, na ktérych gniezdzilo si¢ 3130 par. Uwzgledniajac 209,
bledu oceny liczebnosci, liczbe labedzi gniezdzacych sie w tym ckresie w Polsce
oszacowano na 3800 par.

Labedzie nielegowe tworzg latem skupiska liczace powyzej 100 ptakoéw
nie tylko w pasie nadmorskim i na Mazurach, ale réwniez w dolinie Noteci,
na Slasku i w Malopclsce. Oszacowano, ze liczba ptakéw nielegowych spedza-
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jacych lato w kraju nie przekracza 6500 osobnikéw. Przypuszezalnie czesé
labedzi spedza swe mlodzienicze lata poza granicami kraju.

Zageszezenie labedzi w Polsce wynosi od 0,1 do 30 par/1000 km? powierzchni
ogélnej, najwyzsze zageszezenie stwierdzono na pojezierzach i w poinocno-za-
chodniej czesei kraju. Zageszczenie labedzi odniesione do powierzchni wod
otwartych jest mniej zréznicowane (0,1-3,7 p/km? pow. wody). Najwyzsze
wartoéci tak obliczonego zageszezenia przypadaja (z nielicznymi wyjatkami)
nie na pojezierza, lecz na obszary, na ktérych przewazaja niewielkie i plytkie
zbiorniki wodne.

Na wiekszo$ci stanowisk gniezdzila sie tylko jedna para labedzi, stanowiska
liczace powyzej 10 par stanowily ckolo 1%* W keiicu lat siedemdziesigtych
nie stwierdzono w Polsce stanowisk liczgeych powyzej 50 par, jakie istnialy
jeszeze w koneu lat pieédziesigtych.

Na poczatku XX w, na ziemiach nalezgeych obecnie do Polski, liczebnosé
labedzi obnizyla sie w wyniku przesladowania ze strony czlowieka, proces ten
zostal zahamowany w 1920 r., w wyniku wprowadzenia ustawowej ochrony
labedzia na Pomorzu i w Prusach Wschodnich. Od tego czasu liczebno§é labedzi
na terenach ostojowych systematycznie wzrastala, csiagajae przed II wojna
$wiatowa stan 615 par legowych. W okresic powojennym liczba labedzi nadal
wzrastala, z tym ze wzrost ten byl bardziej intensywny na terenach
lezacyeh na zach6d od Wisly. Wzrost liczebnoSei labedzia odbywal sie drogg
zwiekszenia zageszezenia na terenach zajetych juz przez ten gatunek, jak 1 droga
ekspansji na tereny nowe. Ekspansja ta zaczela si¢ w drugim dwudziestoleciu
XX w, kontynuowana byla w trzecim i czwartym, a bardzo intensywnie prze-
biegala w latach siedemdziesiatych, kiedy to areal labedzia w Polsce objal
swym zasiegiem niemal obszar catego kraju.

W latach siedemdziesigtych bardzo wyraznie zwiekszyla sie liczba labedzi
zimujaeyeh w Polsce. Labedzie zimuja obecnie na terenie prawie calego kraju.
Liczbe labedzi zimujacych w Polsce na przelomie lat siedemdziesiatych 1 o-
siemdziesigtych oszacowano na okclo 6000 oscbnikow.

W koticu lat siedemdziesiatych w Polsce ponad polowa wszystkich stanowisk
legowych labedzi przypadala na jeziora, 259, na stawy rybune, a reszta znajdo-
wala sie na rozmaitych zbiornikach wodnych, nieraz nie przekraczajacych 0,5 ha
powierzchni lustra wody. Wzrost liczebnoSei labedzi miedzy koncem lat piec-
dziesiatyeh i siedemdziesiatych w Polsce pélnccno-zachodnicj dokonal sie
gléwnie w wyniku zajecia przez ten gatunek rozmaitych niejeziornych siedlisk
wodno-blotnych, ktére pierwotnie byly zasiedlone w znacznie nizszym stopniu
lub nie byly zasiedlone weale.

Do najeze$ciej opuszezanych przez labedzie stanowisk nalezg jeziora i stawy,

* Do najliezniejszyeh stanowisk w latach 1976-79 nalezaly jeziora: Gardno, Lebsko,
Fuknajno, Pogubie i Oswin.
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a najezestsza ze stwierdzonych przyczyn ich opuszezania jest dzialalno$§é czlo-
wieka.

W koncu lat siedemdziesiatych para labedzi (z sukcesem legowym) wychowata
Srednio 4,3 mlodego, co dowodzi, ze ogdlna Srednia liczba wychowywanych
mlodych utrzymuje si¢ w Polsce od dluzszego czasu na tym samym poziomie,
przekraczajacym znacznie potrzeby reprodukeji prostej tego gatunku.

Wzrost liczebnoSci tabedzia, jaki dokonal sie¢ w Europie w XX w, wyjafnia_
hipoteza zakladajaca, ze giéwnymi czynnikami naturalnej Smiertelnosei tego:
gatunku byla drapieznicza presja cztowieka oraz surowe zimy, w czasie ktérych
ginglo z braku pokarmu wiele dorostych osobnikéw. Zlikwidowanie presji
drapiezniczej nastgpilo w wyniku wprowadzenia ochrony prawnej labedzia,
poczatkowo na jego terenach ostojowych, a pdzniej we wszystkich panstwach,
gdzie wystepuje. Bariera surowych zim zostala przelamana w wyniku zimowego
dokarmiania labedzi, szczegélnie efektywnego na zimowiskach §rédladowych
— na wodach niezamarzajacych w wyniku przemyslowych zrzutéw wod pod- |
grzanych. Ochrona gatunkowa i zimowe dokarmianie labedzi wplynely na |
obnizenie ich plochliwosci i na wyrazng synantropizacje, co z kolei bylo powodem
wyraznej ekspansji siedliskowej labedzia, jaka miata miejsce w ostatnim dzie-
siecioleciu.

Muzeum i Instytut Zoologii
Polskiej Akademii Nauk ]
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“Acta Ornithologica” is a scientific series publishing original papers concerned with
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of the Editors, its author will be obliged to submit a glossary of technical terins and, subse-
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The author should mark in margin (with a pencil) where figures and tables may be
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any alterations in the text as accepted for printing.
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author’s expense.

Subseription orders should be sent to ORPAN Export, pok. 1611, PKiN, 00-901 War-
szawa, Poland. Annual gubscription about USA § 20. —

http://rcin.org.pl



Cena zt 120,—
Wekazéwki dla autoréw

,Acta Ornithologica™ s3 nieperiodycznym wydawnictwem naukowym publikujgcym
oryginalne prace dotyczace ptakéw. Wydawane sa w zasadzie w jezykach angielskim i pol-
skim. Jezeli praca ma byé przetlumaczona, autor powinien dostarozyé slowniczek terminéw
w jezyku, na jaki praca ma byé przetlumaczona. Nie beda publikowane informacje o gatun-
kach objetych lista ptakéw podlegajacych weryfikacji przez Komisje Faunistyczng, a nade-
slanych bez podania numeru weryfikacyjnego.

Prace powinny byé nadestane w dwéch egzemplarzach, na papierze nieprzebitkowym,
z podw6jnym odstepem miedzy wierszami (do 30 wierszy na stronie), z szerokim margine-
gem po lewej stronie (3,5 cm), normalng czcionks maszynows (tzn. nie drobng). Pierwsza
gtrona powinna zaczynaé sig w polowie kartki. W maszynopigie nie nalezy stosowaé zadnych
wyréznien oprécz akapitéw. Autor jest zobowigzany do zaznaczenia w maszynopisie miejse
umieszczenia tabel i rycin, moze takie zaznaczyé partie tekstu, ktére cheiatby wyrédinié
(petitem, drukiem pélgrabym, rozstrzelonym, duzymi literami itd.). Wszystkie adnotacje
powinny byé robione oléwkiem na lewym marginesie.

W zasadzie praca powinna skladaé sie z nastepujacych czedci: abstrakt nie diuzszy
niz 200 sléw, podajacy zwarts i precyzyjna informacje o uzyskanych wynikach), wstep
(zawierajacy cel pracy i wprowadzenie do tematu), metodyka i material, wyniki, dyskusja,
wnioski lub podsumowanie wynikéw, piSmiennictwo i streszczenie (nie przekraczajace
109 objetosei tekstu). Tytul powinien konkretnie informowaé o treci pracy i byé jak naj-
krotszy.

Abstrakt (w 3 egzemplarzach, z podanym na korcu adresem antora), streszezenie
oraz podpisy do rycin (do wszystkich razem) nalezy napisa¢ na osobnych kartkach papieru.

Nazwy gatunkowe i wyzszych jednostek systematycznych zwierzat i roélin musza byé
podawane zgodnie z obowiazujgeymi kodeksami nomenklatorycznymi, bez podawania auto-
6w nazw. Jezeli treéé pracy nie wymaga innego ukladu — w odniesieniu do ptakéw nalezy
stosowaé uklad systematyczny wg Wetmora (Ch. Vurie. 1959/65. The Birds of the Palearctic
Fauna, Vol. 1-2, London. W Polsce system ten stosuje L. Tomialojé w ksigzee ,Ptaki
Polski”).

Pozycje literatury cytuje sie w tekscie prac, podajgc nazwisko autora i rok wydania np.
Maciejewski (1969), (Maciejewski 1969), przy wiecej niz 2 autorach: Kowalski et al. (1972),
(Kowalski et al. 1972). Cytujge kilka prac jednego autora wydanych w jednym roku nalezy
oznaczyé je literami a, b, itd., stawianymi za rokiem wydania. Cytujae kilku autoréw
nalezy ich umieécié w kolejnoéci lat publikacji. Cytuje si¢ wylgcznie prace wydrukowane
lub przyjete do druku, wszystkie inne cytujac jako ,,materialy niepublikowane” i nie umiesz-
czajge ich w spisie pidmiennictwa (nalezy podaé w tekécie nazwisko ich autora).

Spis pidmiennictwa powinien zawiceraé tylko pozycje cytowane w pracy, uloZone w po-
rzgdku alfabetycznym wg nazwisk pierwszych autoréw (wzér — patrz wersja angielska
Weskazéwek). Skroty tytuléw czasopism nalezy podawaé wg pracy J. Roznowskiej-Feliksia-
kowej ,Wydawnictwa ciagle w Bibliotece Instytutu Zoologii Polskiej Akademii Nauk”
lub wg ,World List of Scientific Periodicals, Butterworts, London. Skréty tytuléw czaso-
pism polskich podawaé wg pracy Borowiec M., Wesolowski T. 1981. Polska bibliografia
ornitologiczna 1I. Lata 1961-1970. Acta orn. 18: 5-140.

Wazystkie tabele i ryciny (rysunki, wykresy, mapy, fotografie — w skrécie ryc.) muszg
byé przygotowane osobno (nie w tekscie). Tabele i ryciny powinny mieé osobng arabska
numeracjg. Kazda tabela powinna byé napisana na osobnej stronie, zaopatrzona w numer,
tytul oraz wezelkie niezbedne objasnienia. Ryciny mogs byé wykonane tuszem (na kalce
technicznej albo bialym kartonie) lub oléwkiem (wéwezas wykresy na papierze milimetro-
wym). Wszelkie napisy na rycinach nalezy wykonywaé ol6wkiem.

Liczbe rycin, zwlaszcza fotografii, naleizy ograniczyé do niezbgdnego minimum. Nalezy
unikaé duzych tabel nie mieszczgcych sie na jednej stronie (wymiar strony druku 13,5 X 20cm).
Przygotowujac ryciny naleiy pamietaé, ze w czasie kliszowania bedg one zmniejszone dwu-,
trzykrotnie.

Objaénienia do tabel i rycin muszg byé przejrzyste i w zasadzie umoziliwiaé ich zrozu-
mienie bez odwolywania si¢ do tekstu. Na samej rycinie nalesy umieszezaé mozliwie jak
najmniej napiséw, starajgc sig umiedoié wszelkie objaénienia do niej w podpisie.

Autor zobowiazany jest do przepisania tekstu lub pokrycia kosztéw przepisania po
poprawkach redakeyjnych. Obowiazuje go takie dokonanie jednej korekty bez prawa wpro-
wadzania zmian w stosunku do tekstu zatwierdzonego do druku. Autor otrzymuje bezpiatnie
25 odbitek. Dodatkowe odbitki (25, 50 Iub 75) autor moze zamdéwié na koszt wlasny przy skia -
daniu maszynopisu.

Pojedyncze numery Acta Ornithologica mozna kupowaé w ksiegarniach ORWN PAN
w Katowicach, Krakowie, Poznaniu, Warszawie i Wroclawiu. Ksiegarnie te przyjmuja takze
gaméwicnia na stala dostawe Acta.
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