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The paper follow s the  course of changes in numbers and area of th e  m ute swan in te r ­
ritories now incorporated into Poland, from th e  beginning of th e  20th century to th e  turn  
of th e  seventies, discusses the  expansions — territorial and of habitat th at still continue in  
P oland, the  w intering of swans in Poland, and th e  m oulting flocks of non-breeding swans  
in th is  country. The nesting sites of swans and their  productiv ity  are discribed.

The dem ographic explosion of th e  swan, th a t  took  place this century, and particularly  
in its  last decades, has been explained as being th e  result of the  overcom ing of tw o barriers 
l im itin g  th e  numbers of th is species, viz. the predatory pressure from man and the severe- 
w inter barrier. Species-protection by law and th e  w inter feeding of swans b y  people have  
resulted  in a lowering of th e  sw an’ shyness and have caused their synanthropization w hich  
in turn lias b ecom e th e  cause of hab itat expansion.

In th e  years 1976-79, about 3800 m ute swan pairs nested  in Poland; in sum m er not  
more than  6500 non-breeding swans stayed  here, and about 6000 swans w intered  in th is  
coun try .
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Размещение и численность лебедя-шипуна Cygnus olor в Польше на фоне ситуации этого вида в Ев­
ропе

В работе прослежены изменения численности и ареала лебедя-шипуна на землях принадлежащих 
в настоящее время к Польше за период с начала XX века до конца 70-тых — начала 80-тых годов; 
обсуждена экспансия этого вида — территориальная и освоение новых биотопов, что постоянно 
имеет место на территории Польши; зимовка лебедей в Польше и линька на территории страны 
негнездящихся стай. Описаны гнездовые биотопы лебедей и их продуктивность.

„Демографический взрыв” лебедя в текущем столетии, а особенно на протяжении последних 
десятилетий объясняется преодолением двух преград, ограничивающих численность этого вида: 
хищнического пресса со стороны человека и преграды суровых зим. Видовая охрана и докарм­
ливание лебедей зимой людьми повлияли на уменьшение плохливости лебедей и на их синантро- 
пизацию, которая в свою очередь способствовала освоению новых биотопов.

В 1976-79 годах в Польше гнездилось около 3800 пар лебедя-шипуна, негнездящихся пребы­
вало летом не более 6500 особей, а зимовало около 6000 лебедей.
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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 wesü to Kazakhstan in 
the east (K is t c h in s k y  1979).

T h e  sw an s  in h a b i t in g  th e  n o r th e r n  p a r t  of th e  a r e a  h a v e  b e e n  d iv id e d  in to  

g e o g ra p h ic a l  p o p u la t io n s  d if fe r in g  in  n u m b e rs ,  d e g re e  of re s id e n c e , d is ta n c e  

o f  m ig ra t io n  (K is t c h in s k y  1979, S c h m id t  et at. 1979, A t k in s o n -W il l e s  1981), 
a s  w ell a s  o rig in . S o m e  of t h e m  s te m  f ro m  w ild  b i rd s ,  o th e r s  f ro m  th o s e  d o m e s t i ­

c a te d  in  t h e  M id d le  A ges (B atjek a n d  Gl u t z  1968, S co tt  a n d  W ild fo w l T r u s t  

1972, Cr a m p  1977) w h ich  t h e n  r e tu r n e d  to  t h e  w ild  s t a t e  o r  i n t e r b r e d  w i th  

w ild  b ird s .

A t k in s o n -W il l e s  (1981) includes the swans inhabiting Poland in the 
Scandinavian-Baltic group. This name is more correct than that proposed 
by K is t c h in s k y  (1979): the „Baltic-North-Sea population”, because the latter
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in c lu d e s  a lso  swans of the Dutch group (A t k in s o n -W il l e s  1981), the separa­
tion of which from the Scandinavian-Baltic swans is for many reasons justified.

On the basis of ringing data K is t c h in s k y  (1979) and S c h m id t  et al. (1979) 
divided the swans of the Baltic basin into a number of small groups, but as 
their areas of occurrence 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 occurrence and numbers of swans in Poland have been dealt with in 
several papers covering the whole area of the country (So k o ł o w s k i 1960, 
L e s s e e  1968, W a ś k ie w ic z  1978) or large regions of it (Za ją c  1963, B e r e s z y ń s k i  

and W i ń s k a  1980, D o h n a l  1981) and in many local papers (P a n f il  1966, 
K a ź m ie r s k i  1972, KuTZNER 1976, O r ł o w s k i  1977, P a w l ik  1977, P i e t k i e ­

w ic z  1978, T r o j n ia r  1978, M r ó w c z y ń s k a  1979, S ł a w iń s k a  1979, M a c k o w ic z  

1981, BÖSLER 1981, M a n d z io u  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 various 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.

METH ODS A N D  M A TER IAL

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 wore 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 PZŁ (Polish Hungers Association) or were enclosed with current
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issues of the monthly Wiadomości Wędkarskie (to Fishermen) and printed in 
the weekly Świat Młodych (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. Num ber of questionnaire sent and received t i ll  th e  end of 1979

Year R eplies
Num ber of 

questionnaires  
sent

Num ber of 
positive  
replies  

received

Num ber of 
negative  
replies 

received

P ercen­
tage of 

received  
replies

1978

Ringers, 
P artic ipants of 
previous q uestio ­
nnaire studies, 
Bird-watchers

400 250 128 96

H unters 2442 435 707 47

80 000 
(Circulation)

1979
Fisherm en 856 365 1.5

Y ou th
50 0000 

(Circulation) 207 93 0.06

T ota l 1498* 1165*

T otal 1978 and 1979
1754 1393

3047

♦Several correspondents returned 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 (S ł a w i ń s k a  1979, M a c k o wicz 1981) unpublished data of different 
authors (A . Cz a p u l a k , M. Goc, L. J a s i k , J. J e s i o n o w s k i , M . K u p c z y k , P .  M a ­
j e w s k i , T . M i z e r a , P .  P r o f u s )* and my own observation.

Information on the wintering of swans has been made available to me by 
A. C z a p u l a k , J .  F l e s z a r , W .  J a n k o w s k i , A. K a r d a ś , T. K r o t o s k i , P .  M i e l ­
c z a r e k , A .  O w c z a r e k , J .  P i n o w s k i , P .  P r o f u s , J .  P r z y b y s z , T. E z ą d k o w s k i , 
T. S t a w a r c z y k  and K .  W o ł k . I have also used unpublished reports on places 
where ringed swans were encountered in winter, accumulated at the Ornitho­

* A  nam e quoted in tlie  te x t  but not follow ed by th e  specification  of a year den otes  
unpublished data.
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logical Station of flic Institute of Zoology, Polish Academy of Sciences, and 
data from papers by M a j e w s k i  and W i a t r  (1981), and by B e s z t e r d a  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 lias many a time been used in ornitho­
logical studies ( D o b r o w o l s k i  et al. 1962, Z a j ą c  1963, D o b r o w o l s k i  and N o ­
w a k  1965, D y r c z  1966, B o g u c k i  1967, L u n i a k  1972, O l e c h  1973, J ó z e f i k  
1976, W a ś k i e w i c z  1978, G r o m a d z k i  and W i e l o c h  1983 and others), and its 
disadvantages have been well known ( R y d z e w s k i  et 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 difficult. For instance, 
in the case of S o k o l o w s k i ’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 L e s s e r ’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 Gdańsk.

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 mufce swan’s breeding sites and pairs in Poland in different periods in 20fch cent

V oivodship

N um ber o f  s ites

N um ber of  
breeding  

pairs 
in  1976-79

Years to  1939 Y ears 1945-75 Years 1976-79

Sites know n  
before 1939 

and partially  
1945-75

Sites known  
before 1939 

and in  
1976-79

Sites known  
only  in  
1945-75

S ites known  
in  1945-75  

and  
1976-79

Sites d isco ­
vered in  
1976-79

A ll s ites  
know n in  

1976-79

B iała  Podlaska 7 7 18
B ia łystok 2 12 12 17
B ielsko Biała 1 13 14 30
B ydgoszcz 15 7 52 20 125 152 259
Chełm 1 2 11 13 27
Ciechanów 6 2 7 9 14
Częstochowa 1 25 26 29
Elbląg 10 6 1 41 47 82
Gdańsk 4 31 4 102 110 151
Gorzów W ielko­

polsk i 2 2 18 5 143 150 268
Jelenia  Góra 11 11 15
Kalisz 28 28 44
K atow ice 27 27 53
K ielce 1 Ü Ü Ü
K onin 1 4 24 28 50
K oszalin 5 7 15 10 54 71 128
Kraków — —
Krosno — —
L egnica 16 16 35
Leszno 6 25 31 41
Lublin 1 3 15 18 30
Ł om ża 3 1 15 16 54
Łódź 8 8 8
N ow y Sącz — —
Olsztyn 30 50 26 51 129 230 356
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Opole 1 1 25 26 35
Ostrołęka 1 7 7 13
P iła 4 2 10 4 67 73 102
P iotrków  T ryb u ­

nalski 10 10 22
P łock 14 14 21
P oznań 4 5 121 126 187
P rzem yśl 2 2 2

R adom 1 6 7 12
R zeszów — -
Siedlce 1 12 12 14
Sieradz 12 12 19
Skierniewice 2 6 6 9
Słupsk 4 7 11 7 62 76 172
Suwałki 38 27 9 17 64 108 243
Szczecin 6 6 24 11 82 99 234
Tarnobrzeg 2 2 3
Tarnów 2 2 2

Toruń 2 56 56 76
W ałbrzych 3 3 3
W arszaw a 1 7 7 22
W łocław ek 3 1 22 23 34
W rocław 1 1 33 34 73
Zamość 1 1 1
Zielona Góra 1 3 2 73 75 113

115 119 233 159
1533 1811 31301 Uleli

234 392

M
ute 

swan 
in 
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1
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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 Śląsk and in Wielkopolska has shown that about 20% 
(19 % and 22 %) of the sites found during these studies were not listed in the qu­
estionnaire ( D o h n a l  1981, T. S t a w a r c z y k ). Also some of the data obtained from 
the questionnaire (about 10%) 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%), 
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. M a t h i a s s o n  
(1976) found an estimation error of similar magnitude in questionnaire studies 
of swans in Sweden.

Data on the water surface area 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.

N U M B E R S OF B R E E D IN G  SW A NS IN  PO L A N D  IN  T H E  Y E A R S  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% of all the sites known at 
present were discovered in the years 1976-79, 9% — in the years 1945-75, 
and 7 % 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 60% of the sites of that time disappeared; 
likewise, between the period before 1939 and 1945-75 58% 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), occurs 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

* ( O r ł o w s k i  1977, P a w l i k  1977, P i e t k i e w i c z  1978, M r ó w c z y ń s k a . 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, however, 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. N um ber of m ute swan breeding pairs in Scandinavian- 
B altic  Group in th e  1970s

Country Num ber of breeding pairs

D enm ark 4000
Poland 3800
Sweden 2500
G D R , W est Berlin 2400
FRGr (Schlezwig-H olsstein ,

Niedersachsen) 800
Fin land 400
L ithuania 200
L a tv ia 350
E ston ia 110
N orw ay 120
Total 14 680

Source of data: FE IL ER  1974, PAAKSPUU 1974, SOHERNER 1974, 
JOGI et al. 1976, MATHIASSON 1976, TENOVUO 1976, LIPSBERG 1979, 
1983, ANDERSON-HARILD 1981a, SCHERNER 1981, MALCHEVSKY 
and PUKINSKY 1983, RUTSHKE 1983, HERREDSVELA i n  l i t t . ,  the 
author’s own data.

Table 4. N um ber of m ute swan breeding pairs in northern, central and  
w estern  Europe in the  1970s, broken down into  groups according to  

A t k i n s o n -W i l l e s  (1981)

Group
Num ber of breeding  

pairs

Scandinavian-B altic  Group
N etherlands Group
Central European Group
E ngland  and W ales
S cotland: m ainland and Orkney
S cotland: H ebrides
Ireland

14680*
3500**
1650***

3140****

1000*****
T otal 23 970

Source of data: *see Table 3, »»SOHERNER 1974, 1981, RENSSEN and T EIX EIR A  1980, 
TOMBEUR i n  l i t t . ,  ***MAYER 1969, HOLZINGER 1973, CRAMP and SIMMONS 1977, BROŻ 
1980 (in SCHILFERLLI et al.) SALATHE 1983, HORA in press, JANDA i n  l i t t . ,  SCHMIDT 
i n  l i t t . ,  ****OGILVIE 1 9 8 1 , 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 % 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. Gr o m a d z k i). Thus the analysis done by me of the numbers of sw an s  

in Poland covers the time of a demographic decline of the species, and it w as 

to be expected that there would be a growth in its numbers*.

N U M B E R S  OF N O N -B R E E D IN G  SW A NS IN  PO L A N D

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 (O r ł o w s k i  1977, P a w l ik  1977, P ie t k ie w ic z  1978, M r ó w c z y ń s k a  

1979, T r o j n i a r  1978, B e d n o r z  1983, A. D o m b r o w s k i , W. J a n k o w s k i) 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 a c c e p te d ,  th e  a b o v e  f ig u re ,  a s  w ell a s  th e  e s t im a te  of b re e d in g  p a ir s  

p r e s e n te d  e a r l ie r  m a k e  i t  p o ss ib le  to  c a lc u la te  th e  ra t io  of b re e d e rs  to  n o n -b re e ­

d e rs ,  w hose  v a lu e  fo r  th e  w h o le  of P o la n d  a m o u n ts  to  1 : 0.9. T h is  r a t io  a lm o s t  

eq u a ls  t h a t  g iv e n  b y  S o k o ł o w s k i  (1960) — 1 : 0.8 — fo r  th e  w h o le  P o l ish  

sw a n  a r e a  of t h a t  t im e ,  a n d  is m u c h  low er t h a n  t h a t  c a lc u la te d  b y  m e  fo r  Mazury 
— 1 :1.7 ( th e  y e a rs  1976-78) on  th e  b a s is  of th e  d a ta  c o n ta in e d  in  th e  papers 
b y  O r ł o w s k i  (1977), P a w l ik  (1977), P ie t k ie w ic z  (1978), T r o j n i a r  (1978), 
M r ó w c z y ń s k a  (1979) a n d  S ł a w iń s k a  (1979). It is a lso  m u c h  lo w er t h a n  th e  

v a lu e  a d o p te d  b y  S c h e r n e r  (1974) fo r  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, m ostly  still unpublished  
data  ( D o h n a l  1981, J. B e d n o r z , M .  G r o m a d z k i , T. K r o t o s k i , T. M i z e r a , J. M ł y n a r e k , 

T. S t a w a r c z y k , J. W i t k o w s k i , P Z W  N ow y Sącz).
** In th e  m oulting period th ey  are joined by swans w hich h ave last their  broods  

(M in t o n  1971).
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swan group is more similar to the values calculated for Mazury, or those given 
by S c i i e k n e e , (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

•  5

7# «8

Number of birds in summer 
flocks
• >200 
#2 0 1-400  

#A 01-600

601-800

801-1000

О  Abandoned site

Fig. 1. Major flocks of non-breeding m ute swans in P oland  at th e  turn of tlie  1970s

1 — near Świnoujście — P. ZYSKA, 2 — L. Ptasi Raj — M. WIELOCH, 3 — Vistula Lagoon — (near Nowakowo) 
-  M. G ОС, W. GRABOWSKI, 4 -  L. Oświn -  MAOKOWICZ 1981, 5 -  L. K rąg -  W. GÓRSKI, 6 -  L. Gau­
dy -  PAW LIK 1977, 7 -  L. Popówko -  ORŁOWSKI 1977, 8 -  L. Karaś -  MACKOWICZ 1981, 9 -  L. Łuknaj- 
no -  SŁAWIŃSKA 1979, 10 -  L. Pogubię -  SŁAWIŃSKA 1979, 11 -  Słońsk Reserve -  P. MAJEWSKI, 
12 — Noteć valley — near Santok — T. MIZERA, 13 — Noteć valley — near Osiek and Wyrzysk — M. K U P­
CZYK, 14 — Noteć valley — near Ślesin — L. JASIK, J. JESIONOWSKI, 15 — Przemków fish pond complex — 
A. CZAI ULAK, 16 -  Milicz fish 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 GDE ( K u t s c h k e  1982), as well as an analysis of recoveries (M. W i e l o c h  

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 belt.

B R E E D IN G  P A IR  D E N S IT Y  IN  PO L A N D

The density of swan breeding pairs in Poland varies considerably, from 0.1 
to 30.0 pairs/1000 km2 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).

55

Л "

Number of breeding p a irs/ 
1000 km2

I I 0.0 П Т П  10.1-15.0 

С И З  0.1-1.0 Г Т Г П  15.1-20.0 

dm 1.1- 5.0

II I ll5.1 - Ю .0

20.1-25.0

>25.1

Fig. 2. D en sity  of m ute sw ans in Poland in  th e  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, 
Gorzów, Poznań 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 degree occupied by swans arc 
terrains with low average total numbers of these birds.

Number of breeding pairs/
I km2 of water surface

f~~ l 0.0
I: : : :|оді-озо11 II II 1o.91-i.2Q 

ПТПазі-аб0ГТТТТТ1і.2і-і.50

II I I I1Q 61-0.90M H  >1.51

Fig. 3. D en sity  of m ute swans per 1 k m 2 w ater surface area in  P oland in the  years 1976-79.
Presented in relationship to the open water surface area 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 ( P i e t k i e w i c z  1978, M r ó w c z y ń s k a  1979) and about 1 ha 
of submerged aquatics (M a c k o w i c z  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 ( D y e c z  et al. 1972, M. W i e l o c h ).

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.

N U M B E R  OF B R E E D IN G  P A IR S  AT A SITE A N D  ITS V A R IA T IO N  IN  D I F F E R E N T
Y E A R S

Swans nest in single pairs or in colonies*, and nest distribution can be aggre­
gated or linear (Ca m p b e l l  1960, S o k o ł o w s k i  1960, B l o c h  1961, M a t i h a s s o n  
1976, T e n o v u o  1976, A n d e r s o n - H a k i l d  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 (Ca m p b e l l  1960, M a t h i a s s o n  1976, T e n o v u o  1976).

с 96 ________2

76-

64-

60-

56-

52-

number of breeding pairs/site

Fig. 4. N um ber of m ute swan’s breeding pairs per site  in Poland in the  years 1976—79. 
1 — Cumulative percentage of sites, 2 — cumulative percentage of pairs.

* I h ave  assumed th at a breeding colony consists o f a group of nests occurring close  
to  each other — several to  about a dozen m etres in th e  case of an aggregated co lon y , 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 
(67%) only one swan pair nested (39% pairs), but almost a half of all pairs 
(49%) nested at sites holding 2-6 pairs; sites with 10 pairs represented about 
1 % of all sites, and 8 % of all pairs nested at them (Fig. 4).

T h e  la r g e s t  s ite s  — w ith  18-30 p a ir s  w e re  fo u n d  on  th e  lak es  G a rd n o ,  Ł e b sk o  

(B e d n o b z  1983), Ł u k n a jn o ,  P o g u b ię  (Sł a w iń s k a  1979) a n d  O św in . S om e 

la k e s  fo rm e r ly  k n o w n  fo r  la rg e  n u m b e r s  of b re e d in g  sw an s  (G a u d y , L iw ia  

Ł u ż a ,  L u b ia to w s k ie ,  S o m iń sk ie )  h a ^ e  n o w  lo s t  th e i r  r a n k  (T is c h l e r  1941, 
M ie r z w i ń s k i  1955, G ó r s k i  1956, 1970, P u c h a l s k i  1956, S o k o ł o w s k i  1960, 
B a r t k o w l a k  1961, Z ło t o r z y c k a  1961, L e s s e r  1964, P a n f il  1966, 1971, 
K o r s a k  1968, W o ł k  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 (S o k o ł o w s k i  1960). 
At some sites, however, larger and larger numbers of nesting pairs are found. 
Гог instance, in 1980 in the Słońsk Reserve the number of breeding pairs rose 
from about a dozen to 25 pairs (P. M a j e w s k i ). However, the area of this reserve 
is so 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 Łowieckie 
35, 85, W. G r a b o w s k i , W. K a n ia ). In 1981, the number of breeding pairs 
on ponds at Przemkowo increased from over a dozen to 28, and in the Barycz 
valley, pond complexes near Milicz were occupied by 11-19 breeding pairs 
each (earlier by several pairs) (T. S t a w a e c z y k ).

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 Łuknajno, for example, before World War II the number of swans ranged 
from several to over 100 pairs (T i s c h l e e  1941); in 1955 and 1956 S o k o ł o w s k i

Table 5. D istribution  of m ute swan breeding site  num bers  
in P oland  tow ards th e  end of th e  1950s and in th e  second half 

of th e  1970s (%)

N um ber of pairs 
per s ite

Years

1958,1959* 1976-79

1 71 67
2 21 20

3 -1 0 7 12
11-50 1 1
51 -100 1 0
N  I 565 I 1811

•SOKOŁOWSKI 1960.
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( I960) found over 70 nests on the whole lake, whereas P u c h a l s k i  (1956) fo u n d  

56 nests on an island, and in the sixties 36 pairs at the most nested there (P a n ­

f i l  1965). In 1977, 22 pairs were found there (Sł a w iń s k a  1979), and in 1979 

only 5 pairs (Ma c k o w ic z  1984)*.

On L. Pogubię the number of breeding pairs decreased in the last two de­
cades from 60 ( S o k o ł o w s k i  1960, P a n f i l  1965)to 25 pairs (S ł a w i ń s k a  1979)**.

Variations from several to about 100 pairs were also recorded for L. O Świn, 
where a clear decrease in numbers was seen after the severe winters of 1927 /1928 

and 1939/1940 ( S a n d e n  1931,1938, T i s c h l e r  1941). Since the fifties the number 
of pairs on this lake has been decreasing. In 1982, only 8 pairs nested there 
( S o k o ł o w s k i  1960, Z. L e w a r t o w s k i ,  E. P u g a c e w i c z ,  K. W o ł k ) .

I n  o th e r  E u ro p e a n  c o u n tr ie s ,  as  in  P o la n d ,  p laces  w i th  o n ly  one  sw an  p a i r  

n e s t in g  p re v a il .  S ites  h o ld in g  sev e ra l  to  o v e r  a  d o zen  p a ir s  r e p re s e n t  o n ly  sev e ra l  

p e r  c e n t ,  a n d  th o se  h o ld in g  se v e ra l d o zen  p a i r s  a r e  e x c e p t io n a l  (F e i l e r  1964, 
J e n k i n s  et al. 1976, K r a g e n o v  1979, L ip s b e r g  1979). A m o n g  th e  E u r o p e a n  

s ites  h o ld in g  la rg e  n u m b e rs ,  e x c e p t  t h e  P o lish  one , a r e :  L . G a le n b ä c k e r  (G D R ) — 

u p  to  15 p a ir s  (R u t s c h k e  1982), L . E n g u r e  (L a tv ia n  S S R ) — u p  to  85 x>airs 

(L i p s b e r g  1983), L . Z u v in ta s  (L i th u a n ia n  S S R ) — u p  to  50 p a i r s  a n d  Iv ä in a  

L a g o o n  (E s to n ia n  S S R ) — u p  to  25 p a i r s  ( J o g i et al. 1976). H o w e v e r ,  th e  la rg e s t  

E u r o p e a n  s ite  h o ld in g  o v e r  600 p a i r s  (A n d e r s o n -H a r il d  1981) is on  J u t l a n d ,  

D e n m a rk .  I n  D e n m a r k  also th e r e  a r e  m a n y  o th e r  la rg e  s ites  w i th  u p  to  90 p a ir s  

(B l o c h  1971).
By contrast to the remainder of Europe, in Scandinavia and in Great Britain 

a large proportion of swans nest in colonies (Ca m p b e l l  1960, B l o c h  1970,
1971, M a t h i a s s o n  1976, T e n o v u o  1976). In Denmark and in Finland there 
are mainly colonies with agrrcgated nests, while in England and Sweden nests 
have a linear distribution ( C a m p b e l l  1960, J e n s e n  1967, M a t h i a s s o n  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 (C a m p b e l l  1960, B l o c h  1970, W i c h t  1972,’ M a t h i a s s o n  
1976, R e i c h h o l f  1978, A n d e r s o n - H a r i l d  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 productivity (A n d e r s o n - 
H a r i l d  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 m any publications th e  number of breeding swans on L .  Łuknajno has been consi­
derably overestim ated  by regarding all swans stay ing  there  to  be breeders (L e k k o w a  1958, 
B e r g l u n d  et al. 1963, F e r e n s  1963, R i c h l i n g  1973).

** In 1982 there were only a few breeding pairs there (B .  P r z y s t u p a ).
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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 i>rovide a rich food-basis for the swans).

V A R IA T IO N S 11ST N U M B E R S OF T H E  SW A NS IN  PO L A N D

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 ( H o l l a n d  1871, D r o s t e -H ü l s k o f f  1872 after Z a ją c  

1963). Up to several hundred swans were shot down every year in Pomorze 
and Mazury (N a u m a n  1905 after M u r a s h k a  and V a l y u s  1961, G1 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 
(D e t m e r s  1912, D o b b r ic k  1912), and several dozen pairs in about dozen places 
in areas east of the Vistula (T is c h l e r  1941).

T h e  W o r ld  W a r  I  p e r io d  c a u se d  a  f u r t h e r  d ec line  of th e  sw an  p o p u la t io n  

in  P o la n d ,  a s  a  r e s u l t  of in te n s if ie d  h u n t in g  a n d  egg  re m o v in g  f ro m  n e s ts  (T i s ­

c h l e r  1941). I t  w a s  o n ly  t h a n k s  to  t h e  in t r o d u c t io n  of th e  sw a n  p ro te c t io n  

law  in  P r u s y  W s c h o d n ie  a n d  P o m o rz e  in  1920 t h a t  th is  p ro cess  (P ax  1926) 
w as im p e d e d . I n  th e  n e x t  y e a r s  in  P o m o rz e  a n d  M a z u ry  sw ans  b e g a n  to  s te a d i ­

ly  g ro w  in  n u m b e rs ,  a n d  sing le  n e s t in g  s ites  a p p e a re d  also in  Z iem ia  L u b u s k a  

a n d  in  W ie lk o p o lsk a  ( R o b ie ń  1928, 1931, W o d ziczko  1929, F r a s e  1936, 
L e n s k i  1936, W o d zic zk o  et al. 1938, Sa n d e n  1939, T is c h l e r  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 (Sa n d e n  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 (T is c h l e r  1941). 
It can therefore be estimated that before World War II there were over 600 
nesting swan pairs at about 220 sites in the areas within the present state borders 
of Poland (Table 6).

Little is known about the fate of swans during World War II. Ornithologists’ 
opinions on this subject vary. According to Z a ją c  (1963), Ŵ orld 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. S o k o ł o w s k i  (1960) holds the view that 
World War II caused another reduction in the swan population to the level 
of 20% of the prewar numbers. One of the guards of the nature reserve in 
Mazury lias mentioned about swans being killed and flushed during the war 
(P u c h a l s k i  1956). The swans in other regions of the country were still harassed 
in the post-war period (Sz c z e p s k i  1948).
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Table 6. Num ber of m ute swan breeding s ites and pairs in P oland in different periods

Areas w est of th e  Vistula Areas east of th e  V istula T ota l
Years Num ber of 

sites
Num ber of breed­

ing  pairs
N um ber of 

sites
N um ber of breed­

ing  pairs
N um ber of 

sites
N um be r of bree­

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 1930, SANDEN 1939, TISCHLER 1941, "SOKOŁOW SKI I960, ZAJĄC 19G3, ***LESSER 19C8
(recalculated data), ***»estimates (see paere 195'
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S w a n  numbers in Poland in 1956 were estimated at 1000 pairs, data incom­
p le te n e s s  admitted, and only, two years later — at as many as about 1800 
p a i r s  (S o k o ł o w s k i  1960), which indicates a considerable growth relative to 
t h e  p re w a r  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 
(S o k o ł o w s k i  1960). This considerable increase in the number of swans in 
t h e  fifties was to a large extent the result of the introduction of the law of 
spec if ic  animal protection in Poland (1949 and 1952).

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

In 1965, L e s s e r  (1968) estimated the number of swans found in Poland 
at 7420 individuals, without distinguishing breeders and non-breeders. The 
authors who quote him (B a u e r  and G l u t z  1968, S co tt  and Wildfowl Trust
1972, M a t h ia s s o n  1975, O w e n  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) (S o k o ł o w s k i  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. 
Л 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 (Z a ją c  1963, B e r e s z y ń s k i  and W iń s k a  

1981, D o h n a l  1981). A similar situation is found in the Nizina Śląska and in 
the Wyżyna Śląska 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. K r o t o s k i , J. W i t k o w s k i ).

I t  is h a r d  to  assess c h a n g e s  in  th e  n u m b e r s  of sw an s  n e s t in g  in  M a z u ry . 

A v a ila b le  d a t a  in d ic a te  t h a t  th e  n u m b e r  of b re e d in g  p a ir s  h a s  d e c re a se d  s lig h tly , 

a n d  there h a s  been a  simultaneous in c re a se  in the number of o ccu p ied  s ites . 

C h an g es  in n u m b e r s  of the sw an s  in the L a k e la n d  of O ls z ty n  in the s ix tie s  a n d  

se v e n t ie s  w e re  n o t ic e d  b y  P a n f il  (1966), O k u l e w ic z  (1971) a n d  P i e t k i e w i c z  

(1978) among o th e rs .  P a n f il  (1966) p o in te d  o u t  an unusual g ro w th  in  th e  number 
o f  sw an s  w ith in  se v e ra l y e a rs ,  w h ich  in  m y  e s t im a t io n  w as to  a  la rg e  e x t e n t  th e  

r e s u l t  of a n  in te n s if ie d  c o u n t in g  of sw ans  in  th e  O lsz ty n  v o iv o d sh ip . O k u l e w ic z  

(1971) p o in te d  o u t  that t h e r e  w as  a  re a l  in c re a se  re la t iv e  to  th e  p re w a r  t im e  

in  th e  e n v iro n s  of O lsz ty n , w h e re a s  P ie t k ie w ic z  (1978) m e n t io n e d  t h a t  th e  

n u m b e r  of sw a n s  o n  som e la k e s  of the L a k e la n d  of O ls z ty n  d e c re a se d . I n  the 
L a k e la n d  of Mrągowo M r ó w c z y ń s k a  (1979) fo u n d ,  a  s l ig h t  in c re a se  in  n u m b e r  

o f  th e  swans. The a p p e a ra n c e  of sw an s  o n  h i th e r to  u n o c c u p ie d  Mazury la k e s  

a n d  p o n d s  is a c c o m p a n ie d  b y  a  r e d u c t io n  in  their n u m b e r s  on  other la k e s ,

t
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or abandonment of the latter (S o k o ł o w s k i  I960, P a n f il  1908, O r ł o w s k i  

1977, P a w l ik  1977, P ie t k i e w i c z  1978, T r ó jn ia k  1978, M r ó w c z y ń s k a  1979, 
S ł a w iń s k a  1979).

A comparison of the numbers of breeding swans found 20 years ago (S o k o ­

ł o w s k i  1960, Z a ją c  1963) with their abundance at the end of the seventies 
shows that the total number of swans nesting in Poland increased by over 50 %, 
the course 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 S o k o l o w s k i’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 ever twenty-fold in areas west of the 
Vistula, and only slightly over two-fqld in areas east of the Vistula (Table 6).

V A R IA T IO N S IN  N U M B E R S OF TH E SW A NS IN  E U R O P E

The rapid growth of the number of swans observed in Poland over the recent 
several decades is not an isolated phenomenon in Europe. A particularly inten­
sive growth in almost all the countries where swans occur 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 dynamics of large country-populations presently num­
bering thousands of pairs (Fig. 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 cf the swans 
in them was known better than in the remainder of 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 cannot 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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Fig. 5. A bundance dynam ics of m ute swans nesting in som e European countries.

1 -  Swcdcn-Scania, MATHIASSON 1973, 2 -  Sweden -  west coast, MATHIASSON 1973,3 -  Finland, ME R I- 
KALLIO 1958, TENOVUO 1975, 1976, HAPPANEN 1976, 4 -  Estonia, LING 1961, JÖGI 1968, ONNO 1970, 
PAAKSPUU 1974, MALCHEYSKY and PUKINSKY 1983, 5 -  Latvia VIKSNE 1968, JÖGI et al. 1976, LIPS- 
BERG 1979, 1983, 6 -  Lithuania, IVANAUSKAS 1957, MURASHKA and VALIUS 1961, JÖGI et al. 1976, 
MALCHEVSKY and PUKINSKY 1983, 7 -  Austria, MAYER 1969, 8 -  Norway, FR0STRUP 1979, HAFTORN 
1971, HERREDSVELA i n  l i t t . ,  9 -  CSSR, HUDEC and ÖERNY 1962, PYKAL 1972, HORA i n  press., JANDA 
i n  l i t t . ,  10 -  Switzerland, SZIJJ 1965, BROŻ 1980, SALATHE 1983, 11 -  Poland, LENSKI 1936, SANDEN 
1939, TISCHLER 1941, SOKOŁOWSKI 1960, ZAJĄC 1963, LESSER 1968, M. WIELOCH, 12 -  GDR, n iL -  
PRECHT 1968, SCHIEMENZ 1972, FE IL ER  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 TEIX EIR A  1980, RENSSEN i n l i t t . ,  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).

H o w e v e r ,  i t  m u s t  b e  s tre s se d  h e re  t h a t  th e  o v e ra ll  co u rse  of c h a n g e s  in  th e  

n u m b e r  of sw ans  in  a  c o u n t r y  m a y  b lu r  th e  poss ib le  d iffe ren ces  in  th is  r e s p e c t  

t h a t  m a y  o c c u r  a m o n g  th e  p ro v in c e s  of t h a t  c o u n try .  D iffe ren ces  of th i s  k in d ,  

c o n c e rn in g  b o th  th e  r a t e  a n d  t r e n d  of ch an g es , h a v e  b e e n  fo u n d  in  P o la n d  

(see p a g e  203), S w ed en  (M a t h ia s s o n  1976), G D R  (R u t s c h k e  1982) a n d  in  G re a t  

B r i t a in  (Ch u r c h  1956, Cr a m p  1957, R a w c l if f e  1958, Ca m p b e l l  1960, E l t r i n g - 

h a m  1963, O g il v ie  1967, 1981, P e r r in s  a n d  R e y n o l d s  1967).
A growth in number similar to that described above has been found for 

the Black Sea group (N a n k in o v  1982, H a m a r  and R a d u  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 (K is t c h in s k y  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).

C H A NG ES IN  T H E  RANGE OF SW A N  B R E E D IN G  A R E A S  IN  PO L A N D

At the end of the 19th century few mute swan breeding places were known 
in Pomorze and Mazury ( H o l la n d  1871, D r o s t e -H ü l s k o f f  1872 after Z a ją c  

1963) and Śląsk — in the environs of Milicz, Legnica and Pszczyna (Fig. 6) 
( K o l l ib a y  1906, P ax  1925, F e r e n s  1948, S z a r s k i  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) (D e t m e r s  

1912, T is c h l e r  1941). At that time already swans did not nest in Śląsk any more 
(P ax  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 Śląsk, in central Poland, and single breeding places appeared even 
in environs east of the middle course of the Vistula (Sz a r s k i  1950, A n o n im u s

Number of breeding s it e s /  
unit K)'N X 10'E

Д  before 1901

Fig. 6. D istribution  of m ute swan’s breeding s ites known before 1901 and in the
years 1901-1920.

TISCHLER (1941) lists another 7 sites from the former East Prussia (Prusy Wschodnie), hu t these sites could
not be located on the map.
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1951, J a n a s z e k  1957, M ie l e w c z y k  1960, Z a ją c  1963). Among the farthcst- 
southward-extended breeding sites of the swan were ponds at Modrzejowice 
in the Badom voivodship (P o m a r n a c k i 1952, 1957), Nowokuźnicki pond in 
the voivodship of Opole (M ic h a l a k  1961, 1962) and Lake Brody near Stopnica 
in the voivodship of Kielce (Za ją c  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 Noteć 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 Oświęcim (W a s il e w s k i  1966).

55

Ł. -

50

Number of breeding s i t e s /  
unit 10'N X 10 'E

•  5-7
• 8-11

Tig. 7. Distribution of mute swan’s breeding sites in the years 1921-40.

http://rcin.org.pl



Mute swan in Poland 211

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 P a n f i l  (1966).

In contrast to the fairly poor interest in the swan in the regions of its tradi­
tional breeding refuges, -i.e., Pomorze and Mazury, the appearance of new sites 
in the newly occupied terrains was often signalled in the literature ( S o k o ł o w s k i

• • •

• • • •• • •  •

•  • • • • * • • • • • •  • • • • •

52

—  50

Number of breeding s i t e s /  
unit 10'N * 10'E

"v.

• 8-11

Fig. 8. Distribution of mute swan’s breeding sites in the years 1941-60.
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1962, C z a r n e c k i  1963, M a j e w s k i  1963, T o m i a ł o j ć  1963, K u ź n i a k  1967, 
Z u b r z y c k i  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

• • • • • •
••

• •

Number of breeding s i t e s /  
unit 10'N X 10'E

• 8-11

Fig. 9. Distribution of mute SAvan’s breeding sites in the years 1961-70.
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occupied territories was equal to, and sometimes greater than that found in 
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, 
proof for this hypothesis must be sought for in studies of marked birds.

55

• • • • • • •
• «•••#»» •
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•  • • ••  • •
• • • • •  •
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50

Number of breeding s i t e s /  
unit 10'N ж  10'E

•  12-15

Fig. 10. Distribution of mute swan’s breeding sites discovered in tlie years 1971-79.

http://rcin.org.pl



2 1 4 M. Wieloch

D IS T R IB U T IO N  OF S W A N  B R E E D I N G  A R E A S IN  P O L A N D  IN  TIIE Y E A R S  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.

Number of breeding s i te s /  
unit 10' N ж 10 ' E

Fig. 11. Distribution of all m ute swan’s breeding sites known in tlie years 1971-79.

* In 1980, m ute sw an’s breeding was already found on th e  Czchów and Rożnów re ten ­
tion reservoirs (PZW N ow y Sącz, S. M a tiiiasso n  in  litt).
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C HANG ES IN  T H E  RANGE OF T H E  B R E E D IN G  A R E A S  OF SW A NS OF THE  
SC A N D IN A V IA N -BA L TIC  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.

Fig. 12. The area of mute swan of the Scandinavian-Baltic group at th e  beginning of 20th
cent, and in th e  1970 s.

1 — beginning of 20th cent., 2 — the 1970s.

Fig. 13. H ypothetica l directions of the  expansion of m ute swans of the  Scandinavian-Baltic
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 GDE.

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 (L i n g  1961, M u h a s h k a  
and V a l y u s  1961, K i s t c h i n s k y  1979). It is most likely from Mazury also
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that the swans which recently appeared in Byelorussia derive (F e d u s h in  

and D o l b ik  1967, K is t c h in s k y  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 (Ma t h ia s s o n  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 (H a f t o r n  1971, H e r r e d s v e l a  in litt.).

Swans inhabiting eastern coasts of Sweden have probably moved their 
range eastwards to colonize new* areas in southern Finland (T e n o v u o  1961, 
H a p p a n e n  1976), Latvia and Estonia (K is t c h in s k y  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 terrains 
in the north is the climatic conditions (T e n o v u o  1961, H a p p a n e n  1976, J o g i 

et al. 1976, M a t h ia s s o n  1976, L ip s b e r g  1976).
In Denmark, the main centre of the breeding population has shifted south- 

eastwards (B l o c h  1971).
Due to the shift of the swans’ range to the south of Poland and GDB, 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. W ie l o c h  unpubl. data). Also swans from upper Austria 
(Ma y e r  1969) may have moved their range to the north and reinforced groups 
breeding on fish ponds in Czechoslovakia (K ltjz 1977).

W I N T E R I N G  OF SW A NS IN  PO L A N D

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 
(T o m ia ł o jć  1972). In the winters of 1976/1977 and 1977/1978 the number 
of swans wintering in Poland was estimated at about 1400-1600 individuals 
(K r z y ś k o w ia k  and D o b r o w o l s k i  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 (B e s z t e r d a  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 (Wroclaw, Nikolin, Opole, Kędzierzyn, Kraków) also formed flocks
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of uj> 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 Słońsk Reserve (B e s z t e k d a  et al. 1983, M a j e w s k i  1983), 
mentioned earlier, the Gulf of Gdańsk (where over 2000 swans are found disper­
sed — S. S t r a w i ń s k i) 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. Cz a p u l a k , A. K a r d a ś , T. S t a -

53

• •

—  50
Number of birds in winter 
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Fig. 14. Wintering flocks of mute swans in Poland at the turn of the 1970s.
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w a r c z y k ), t h e  v a l le y s  of th e  I s o te c  a n d  G w d a  r iv e r s  (250), t h e  W a r t a  (300) 
(Ma j e w s k i  a n d  W ia t r  1981), t h e  E y b n i k  re s e rv o ir  (up to  120) (T. K r o t o s k i) 

a n d  th e  V is tu la  w i th  a re a s  n e a r  t h e  m o u n th s  of i ts  t r i b u t a r i e s  ( a b o u t  500). 
S w an s  a r e  fo u n d  to  w in te r  a lso  of t h e  M a s u r ia n  lak es , b u t  t h e y  do  n o t  fo rm  

la rg e r  a g g re g a t io n s  th e re .  I n  P o m o rz e ,  in  a d d i t io n  to  n u m e ro u s  sm a ll  f locks 

(sev e ra l  in d iv id u a ls ) ,  la rg e r  f locks of sw an s  are also  fo u n d  in , e.g. t h e  o v e rf lo w  

a re a  of B o sn o w sk ie  Lake (A. O w c z a r e k ), Lake T leń  (W . J a n k o w s k i), t h e  Wda 
r iv e r  ( J .  P r z y b y s z ), a n d  in  th e  e n v iro n s  of B y d g o szcz , C hoszczno  a n d  W ą g ro ­

w iec.

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 (P in o w s k i  and W e s o ł o w s k i  

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 A t k in s o n -W il l e s  (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).

T H E  S W A N ’S N E S T IN G  H A B IT A T  IN  P O L A N D

In the years 1976-79 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 (25%), other types of wetland habitats representing 19% 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 (D y rcz  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 Z a ją c  (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%. Lakes represented only 21 % of the new
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sites, whereas the remaining 79% included other types of wetland habitats, 
some of which, sncli 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 hab ita t  use in Poland

P ercen tage  of occupied sites
Type of habitat North-w estern Poland W hole country

1959* 1976-79 1976-79

lake 90 62 56
pond 1 17 25
swamp, gravel-pit pond, etc. 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

* ZAJĄC 19C3.

Table 8. Mute swan’s habitat expansion in north-western Poland b etw een  th e  end of th e
1950s and second half  o f th e  1970s

Type of 
habitat 1959

N um ber

1976-79

of sites

A bsolute
grow th

о//о

Percentage  
of to ta l  
growth

lake 512 596 84 16 21
pond 6 163 157 2617 39
sw am p, gravel-pit pon d , etc. 28 106 78 278 19
canal, ditch 11 10 - 1 — —

retention reservoir 2 29 27 1350 7
river, oxbow  lake — 58 58 — 14
lagoon 6 3 - 3 - -
T otal 565 965 400 - 100

It is an indisputable fact that in the south of Poland where man-made water 
bodies prevail it is on them that most of the swan’s breeding places are located. 
The territorial expansion into these areas coincided 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 S o k o ł o w s k i (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. O r ł o w s k i  1977, P i e t k ie w ic z  1978).

T H E  SW A N ’S NESTING- H A B IT A T  IN  E U R O P E

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 (B l o c h  1971, T e n o v u o  1971, 1976, 
M a t h ia s s o n  1976) (Table 9).

Table 9. Mute swan’s h ab itat use in northern and centra l Europe

T y p e  of 
hab ita t

Country

GDR D en ­
mark

Sweden F in ­
land

E ston ia L atv ia L ithuania

lake + + + + + + +
pond + +
swamp, gravel-pit

pond, etc. + + + +
canal, d itch +
retention reservoir + +
river, oxb ow  lake +
lagoon, bay, sea shore,
archipelago + + + + + -f

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

In the Scandinavian-Baltic group, about 10 % of swans nest by watercour­
ses — GDB (K r a g e n o v  1979), FBG (S c h e r n e r  1981), Poland (Table 7). In 
England, swan breeding sites by riversides and streams represent over 30 % 
(O g il v ie  1981).

In the lakelands of GDB 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 (On n o  1970, K r a g e n o v  1979), whereas in Scandi-

*“A  w ater  body on which th e  swan can nest must have a w ater surface large enough  
to  enable th e  bird to  ran aw ay and take wing. It should not be deep, but should abound  
in  underwater vegetat ion  and have a belt of reed needed as a building material and nest  
p ro te c t io n ”.
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navia the swans often occupy small water bodies with an average surface area 
of 1.5 ha (B lo c h  1961). A similar situation is found in FBG (Sc h e r n e r  1974).

In Scandinavia and in the north of the countries situated on the southern 
Baltic the swans nest primarily on natural water bodies (F e e l e r  1974, J o g i  et 
al. 1976, M a t h ia s s o n  1976, T e n o v u o  1976, K r a g e n o v  1979), whereas in 
their southern range (B u t s c h k e  1982), as in the central-European group (except 
Switzerland), a considerable proportion of the breeding places are on man-made 
water bodies (H u d e c  and Ce r n y  1972, S c h e r n e r  1974, R ltjz 1977, S a l a t h e  1983, 
H ora  in press).

A considerable percentage of the swans of the Black Sea group nest in bays 
and lagoons (D o n t c h e v  1973, N a n k in o v  1982, H a m a r  and B a d u  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 (B l o c h  1971, 
S c h e r n e r  1974, O g il v ie  1976, B e r e s z c z y ń s k i  and W iń s k a  1980, B u t s c h k e  

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 (B l o c h  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 degree 
of fresh- and brackish-water use by the swans does not change ( J e n k i n s  et 
al. 1976).

P R O D U C T IO N  OF Y O U N G  IN  P O LAN D

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 5 %*. The numbers of youEg 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 -  4.39 ±2.65, N  =  272, x  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 Z a ją c  

(1963) for the autumn of 1959 when there were 4.42 ± 1 .7 3  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 w hich led at least one young at th e  
end of t h e  sum m er.

* Since young swans becom e entirely independent four mouths after their hatching  
( A n d e k s o n - H a r i l d  1981, M a n d z io t t  1982), in P oland  on an average in September, and  
th e  m orta lity  of young betw een  hatching and full independence comes up to 20 % (C o l e m a n  

and M i n t o n  1980, M a n d z i o t j  1982), it  has been assum ed th a t  another 5% of juvenile in d iv i­
duals d ie  in th e  last m outh  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. C z a p u l a k , T .  K r o t o s k i ). 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 ( K a ź m i e r s k i  1973, K u t z n e r  1976, M r ó w ­
c z y ń s k a  1979, M a n d z i o u  1982, A. C z a p u l a k , T. K r o t o s k i ).

15-

10-

youngs number

Fig. 15. D istribution of number of young m ute  swans led by parents in Poland, in A ugust,
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 % of the pairs that start breeding raise young ( J e n k i n s  et al. 1976, T e n o v u o  
1976, S p r a y  1981, S a l a t h e  1983), in others between 65-80% ( E l t r i n g h a m  
1963, M a t h i a s s o n  1976). Z a j ą c ’s (1963) data indicate that at the end of the 
fifties in northwestern Poland as many as 90% 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 Żnin are much lower, 
and they do not exceed 60% ( K a ź m i e r s k i  1969, M a n d z i o u  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 ( A n d e r s o n - H a r i l d  1981).
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P R O D U C T IO N  OF Y O U N G  IN  E U R O P E

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. N um ber of young m ute swans reared b y  a pair*

Country X young/pair Source of data

Poland 4.3 th e  author’s own data
GD R 4.0 R u t s c h k e  1982
Denmark 3.9 (single) A n d e r s o n -H a r i l d  1981,

3.4 (colony) in  litt.
Sweden 4.1 B e r g l u n d  et al 1963
Finland 1.4 H a p p a n e n  1976
E ston ia 3.4 P a a k s p u u  1974**

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

A  low production of young m a y b e  th e  result of th e  following factors: colonial nesting  
(A n d e r s o n - H a r il d  1981); lack of th e  su itable food ( R e y n o l d s  1965, T enovtjo 1976, 
R e ic h h o l f  1978); epidem ics (occurring exceptionally) (T i sc h l e r  1941, R tttschke 1982); 
reduced clutch sizes (R u t sc iik e  1982); storm y weather im m edia te ly  after th e  hatching  
of cygnets  (R e y n o l d s  1965, T enovtjo 1967); drastic w eather changes during incubation  
(B erglttnd et al. 1963, H a p p a n e n  1976, T enovtjo 1976, A n d e r s o n - H a r il d  1981); nest  
penetration by  hum an beings, boars, foxes, large sea-gulls and birds of th e  raven group  
(B ergltjnd  et al. 1963, E l t r in g h a m  1963, R e y n o l d s  1965, B loch  1970, Ma t h i a s s o n  

1973, T enovtjo 1976, F e i l e r  and K ö h l e r  1977, Co lem a n  and M i n t o n  1980, A n d e r s o n - 
H a r il d  1981, R u t sc iik e  1982); pollution (oil pollution) (B e r g l u n d  et al. 1963, R e y n o l d s

1965, Co l e m a n  and M i n t o n  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 ( B l o c h  1970).

To keep the stability of the population, a swan pair should rear 1.5 young 
in the growing season ( A n d e r s o n - H a r i l d  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, H a p p a n e n  1976, Scdtland, S p r a y  1981), while in 
the remainder of the territory it is much higher (Table 10).

CAUSES OF B R E E D I N G  SITE A B A N D O N M E N T  IN  P O L A N D

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 questionnaire of 1978 contain data on the abandonment by breeding 
pairs of 41 breeding 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 betw een breeding site abandonment b y  
m ute  swans and th e  typ e  of habitat in Poland

T yp e  of  
h ab ita t

Num ber of abandoned  
sites

0//0

lake 27 66*
pond 11 27
river 1 2
other 2 5

T ota l 41 100
* The difference between lakes and ponds, and other habitats 

is statistically significant (p <  0,05, chi-square test).

Table 12. Causes of breeding s ite  abandonment b y  m ute swans in Poland at th e  end of the
1970s

Cause

D eliberate  
destroying  
o f nests  by  

m an

D riven aw ay  
due to  high  
a ctiv ity  of 

man

Man-
caused  

changes in 
habitat

Overgrowing 
of w ater b o ­
dy  w ith  v e ­

getation

Destruction
by

animals
T otal

N um ber 11 15 12 2 1 41

% 27 37 29 5 2 100

that it is in this type of habitat that factors occur exerting a particularly strong 
pression on the swans. Since 93 % 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 
( O g h /vte 1979, 1981, H a r d m a n  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 (T e o j n i a r  
1978). As the density of the swan population increases, the destruction of 
nests by boars becomes intensified (e.g. the Milicz ponds — M a n d z i o u  1982, 
A. D y k c z , or the Lakeland of Iława — O r ł o w s k i  1977).
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FACTORS A FF E C T IN G  T H E  N U M B E R S  OF SW ANS

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, O w e n  1977) 
its wild stock ŵ as 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 ( N e d z i n s k a s  1977, K i s t c h i n s k y  1979, P y r k a l  1982, 
W e i s s n i c h t  and W a w r z y n i a k  1982, M. W i e l o c h  ); changes in the behaviour 
followed ( O g i l v i e  1981, M a n d z i o u  1982). The density within the occupied 
area increased considerably (M a y e r  1969, A n d e r s o n - H a r i l d  1981, W e i s s n i c h t  
and W a w r z y n i a k  1982), this being to a large extent connected with habitat 
expansion ( B l o c h  1971, S c h e r n e r  1974, B e r e s z y ń s k i  and W i ń s k a  1980, 
K l û z  1972, B u t s c h k e  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 e x t in ­
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 ( B e r g l u n d  et al. 1963, M a y e r  
1 9 6 3 ,  R e i c h h o l f  1978, K r ü g e r  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 ( A n d e r s o n - H a r i l d  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 ( B u t s c h k e  
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 ( B e r g l u n d  et al. 1963, K r ü g e r  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 
aquatic 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 ( T i s c h l e r  
1941, S o k o ł o w s k i  1960, B e r g l u n d  et al. 1963, O g i l v i e  1967, M a t h i a s s o n  
1973); in extreme cases there occurred a four-fold reduction in the number 
of breeding pairs as a result of a severe winter ( J o g i  et al 1976, N e d z i n s k a s  
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 i.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 ( P u c h a l s k i  1966, S o k o ł o w s k i  .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 G o d y ń  (after S t r a w i ń s k i  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 species occurred only in the sixties and 
seventies 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 conditions for wintering on inland waters free of ice in winter 
due to the industrial discharge of heated water ( B u t s c h k e  1 9 7 5 ,  D ą m b s k a  

1 9 7 6 ,  D o b r o w o l s k i  et al. 1 980 , W e i s s n i c h t  and W a w r z y n i a k  1 9 8 2 ,  P iw o ­

w s k i  and W e s o ł o w s k i  3 983). At present the swans winter, in smaller or larger
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groups, in almost the whole of Poland (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. P k e u s s  pers. comm.).

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

SUMMING U P

1. In the years 1976-79 a total of 1831 mute swan breeding places, with 
3130 pairs nesting in them, were found in Poland. Assuming a 20% 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 3 000 
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 Xotec 
river, in Śląsk and in Małopolska. 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 km2 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 km2 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 %) only one swan pair nested, while sites holding over 
3 0 pairs represented about 1 % 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 II 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 
bjr 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-proteetion and the winter feeding have resulted in a lo-
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wered shyness of the swans und 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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ST R ESZCZENIE

[Liczebność i rozmieszczenie łabędzia niemego Cygnus olor w Polsce na tle 
sytuacji tego gatunku w Europie]

Celem pracy jest opisanie rozmieszczenia i liczebności łabędzia niemego 
w Polsce w końcu lat siedemdziesiątych, a w niektórych przypadkach na prze­
łomie lat siedemdziesiątych i osiemdziesiątych bieżącego stulecia oraz prześle­
dzenie zmian zasięgu i liczebności tego gatunku w ciągu X X  wieku na ziemiach 
należących obecnie do Polski, na tle ogólnoeuropejskich trendów, jakim ten 
gatunek podlega. Zebrany materiał pochodzi z lat 1976-79. Podstawowy zasób 
informacji o lęgowych łabędziach uzyskano metodą ankietową w latach 1978 
i 1979, a uzupełniono go danymi pochodzącymi z wszelkich innych dostępnych 
źródeł. Określając liczebność stanowiska posłużono się liczbami podanymi przez 
informatorów. Za stanowisko lęgowe uznano zbiornik wodny, na którym gnież­
dżą się łabędzie, bez względu na jego rozległe ść i liczbę gnieżdżących się par.

W latach 1976-79 na terenie Polski stwierdzono 1811 stanowisk lęgowych 
łabędzia niemego, na których gnieździło się 3130 par. Uwzględniając 20 % 
błędu oceny liczebności, liczbę łabędzi gnieżdżących się w tym okresie w Polsce 
oszacowano na 3800 par.

Łabędzie nielęgowe tworzą latem skupiska liczące powyżej 100 ptaków 
nie tylko w pasie nadmorskim i na Mazurach, ale również w dolinie Xoteci, 
na Śląsku i w Małopolsce. Oszacowano, że liczba ptaków nielęgowych spędza­
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jących lato w kraju nie przekracza 6500 osobników. Przypuszczalnie część 
łabędzi spędza swe młodzieńcze lata poza granicami kraju.

Zagęszczenie łabędzi w Polsce wynosi od 0,1 do 30 par/1000 km2 powierzchni 
ogólnej, najwyższe zagęszczenie stwierdzono na pojezierzach i w północno-za­
chodniej części kraju. Zagęszczenie łabędzi odniesione do powierzchni wód 
otwartych jest mniej zróżnicowane (0,1-3,7 p/km2 pow. wody). Najwyższe 
wartości tak obliczonego zagęszczenia przypadają (z nielicznymi wyjątkami) 
nie na pojezierza, lecz na obszary, na których przeważają niewielkie i płytkie 
zbiorniki wodne.

Na większości stanowisk gnieździła się tylko jedna para łabędzi, stanowiska 
liczące powyżej 10 par stanowiły około 1%*. W kcńcu lat siedemdziesiątych 
nie stwierdzono w Polsce stanowisk liczących powyżej 50 par, jakie istniały 
jeszcze w końcu lat pięćdziesiątych.

Na początku X X  w, na ziemiach należących obecnie do Polski, liczebność 
łabędzi obniżyła się w wyniku prześladowania ze strony człowieka, proces ten 
został zahamowany w 1920 r., w wyniku wprowadzenia ustawowej ochrony 
łabędzia na Pomorzu i w Prusach Wschodnich. Od tego czasu liczebność łabędzi 
na terenach ostojowych systematycznie wzrastała, osiągając przed II wojną 
światową stan 615 par lęgowych. W okresie powojennym liczba łabędzi nadal 
wzrastała, z tym żc w ẑrost ten był bardziej intensywny na terenach 
leżących na zachód od Wisły. Wzrost liczebności łabędzia odbywał się drogą 
zwiększenia zagęszczenia na terenach zajętych już przez ten gatunek, jak i drogą 
ekspansji na tereny nowe. Ekspansja ta zaczęła się w drugim dwudziestoleciu 
X X  w, kontynuowana była wr trzecim i czwartym, a bardzo intensywnie prze­
biegała w latach siedemdziesiątych, kiedy to areał łabędzia w Polsce objął 
swym zasięgiem niemal obszar całego kraju.

W latach siedemdziesiątych bardzo wyraźnie zwiększyła się liczba łabędzi 
zimujących w Polsce. Łabędzie zimują obecnie na terenie prawie całego kraju. 
Liczbę łabędzi zimujących w Polsce na przełomie lat siedemdziesiątych i o- 
siemdziesiątych oszacowano na około 6000 osobników.

W końcu lat siedemdziesiątych wt Polsce ponad połowa wszystkich stanowisk 
lęgowych łabędzi przypadała na jeziora, 25% na stawy rybne, a reszta znajdo­
wała się na rozmaitych zbiornikach wodnych, nieraz nie przekraczających 0,5 ha 
powierzchni lustra wody. Wzrost liczebności łabędzi między końcem lat pięć­
dziesiątych i siedemdziesiątych w Polsce północno-zachodniej dokonał się 
głównie w wyniku zajęcia przez ten gatunek rozmaitych niejeziornych siedlisk 
wodno-błotnych, które pierwotnie były zasiedlone w znacznie niższym stopniu 
lub nie były zasiedlone wcale.

Do najczęściej opuszczanych przez łabędzie stanowisk należą jeziora i stawy,

* Do najliczniejszych stanowisk w latach 1976-79 należały jeziora: Gardno, Łebsko, 
Łuknajno, Pogubię i Oświn.
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a najczęstszą zc stwierdzonych przyczyn ich opuszczania jest działalność czło­
wieka.

W końcu lat siedemdziesiątych para łabędzi (z sukcesem lęgowym) wychowała ; 
średnio 4,3 młodego, co dowodzi, że ogólna średnia liczba wychowywanych 
młodych utrzymuje się w Polsce od dłuższego czasu na tym samym poziomie, 
przekraczającym znacznie potrzeby reprodukcji prostej tego gatunku.

Wzrost liczebności łabędzia, jaki dokonał się w Europie w X X  w, wyjaśnia 
hipoteza zakładająca, że głównymi czynnikami naturalnej śmiertelności tego 
gatunku była drapieżnicza presja człowieka oraz surowe zimy, w czasie których 
ginęło z braku pokarmu wiele dorosłych osobników. Zlikwidowanie presji 
drapieżniczej nastąpiło w wyniku wprowadzenia ochrony prawnej łabędzia, 
początkowo na jego terenach ostojowych, a później we wszystkich państwach, 
gdzie występuje. Bariera surowych zim została przełamana w wyniku zimowego 
dokarmiania łabędzi, szczególnie efektywnego na zimowiskach śródlądowych 
— na wodach niezamarzających w wyniku przemysłowych zrzutów wód pod­

grzanych. Ochrona gatunkowa i zimowe dokarmianie łabędzi wpłynęły na 
obniżenie ich płochliwości i na wyraźną synantropizację, co z kolei było powodem 
wyraźnej ekspansji siedliskowej łabędzia, jaka miała miejsce w ostatnim dzie- j 
sięcioleciu.

Muzeum i Instytut Zoologii 
Polskiej Akademii Nauk
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Cena zł 120,—
Wskazówki dla autorów

„Acta Ornitbologica” są nieperiodycznym wydawnictwem naukowym publikującym 
oryginalne prace dotyczące ptaków. Wydawane są w zasadzie w językach angielskim i pol­
skim. Jeżeli praca ma być przetłumaczona, autor powinien dostarczyć słowniczek terminów 
w języku, na jaki praca ma być przetłumaczona. Nie będą publikowane informacje o gatun­
kach objętych listą ptaków podlegających weryfikacji przez Komisję Faunistyczną, a nade­
słanych bez podania numeru weryfikacyjnego.

Prace powinny być nadesłane w dwóch egzemplarzach, na papierze nieprzebitkowym, 
z podwójnym odstępem między wierszami (do 30 wierszy na stronie), z szerokim margine­
sem po lewej stronie (3,5 cm), normalną czcionką maszynową (tzn. nie drobną). Pierwsza 
strona powinna zaczynać się w połowie kartki. W maszynopisie nie należy stosować żadnych 
wyróżnień oprócz akapitów. Autor jest zobowiązany do zaznaczenia w maszynopisie miejso 
umieszczenia tabel i rycin, może także zaznaczyć partie tekstu, które chciałby wyróżnić 
(petitem, drukiem półgrubym, rozstrzelonym, dużymi literami itd.). Wszystkie adnotacje 
powinny być robione ołówkiem na lewym marginesie.

W zasadzie praca powinna składać się z następujących części: abstrakt nie dłuższy 
niż 200 słów, podający zwartą i precyzyjną informację o uzyskanych wynikach), wstęp 
(zawierający cel pracy i wprowadzenie do tematu), metodyka i materiał, wyniki, dyskusja, 
wnioski lub podsumowanie wyników, piśmiennictwo i streszczenie (nie przekraczające 
10% objętości tekstu). Tytuł powinien konkretnie informować o treści pracy i być jak naj­
krótszy.

Abstrakt (w 3 egzemplarzach, z podanym na końcu adresem autora), streszczenie 
oraz podpisy do rycin (do wszystkich razem) należy napisać na osobnych kartkach papieru.

Nazwy gatunkowe i wyższych jednostek systematycznych zwierząt i roślin muszą być 
podawane zgodnie z obowiązującymi kodeksami nomenklatorycznymi, bez podawania auto­
rów nazw. Jeżeli treść pracy nie wymaga innego układu — w odniesieniu do ptaków należy 
stosować układ systematyczny wg Wetmora (Ch. Yurie. 1959/65. The Birds of the Palearctic 
Fauna, Vol. 1-2, London. W Polsce system ten stosuje L. Tomiałojć w książce „Ptaki 
Polski”).

Pozycje literatury cytuje się w tekście prac, podając nazwisko autora i rok wydania np. 
Maciejewski (1969), (Maciejewski 1969), przy więcej niż 2 autorach: Kowalski et al. (1972), 
(Kowalski et al. 1972). Cytując kilka prao jednego autora wydanych w jednym roku należy 
oznaczyć je literami a, b, itd., stawianymi za rokiem wydania. Cytując kilku autorów 
należy ich umieścić w kolejności lat publikacji. Cytuje się wyłącznie prace wydrukowane 
lub przyjęte do druku, wszystkie inne cytując jako „materiały niepublikowane” i nie umiesz­
czając ich w spisie piśmiennictwa (należy podać w tekście nazwisko ich autora).

Spis piśmiennictwa powinien zawierać tylko pozycje cytowane w pracy, ułożone w po­
rządku alfabetycznym wg nazwisk pierwszych autorów (wzór — patrz wersja angielska 
Wskazówek). Skróty tytułów czasopism należy podawać wg pracy J. Rożnowskiej-Feliksia- 
kowej „Wydawnictwa ciągłe w Bibliotece Instytutu Zoologii Polskiej Akademii Nauk” 
lub wg „World List of Scientific Periodicals, Butterworts, London. Skróty tytułów czaso­
pism polskich podawać wg pracy Borowiec M., Wesołowski T. 1981. Polska bibliografia 
ornitologiczna II. Lata 1961-1970. Acta om. 18: 5-140.

Wszystkie tabele i ryciny (rysunki, wykresy, mapy, fotografie — w skrócie ryc.) muszą 
być przygotowane osobno (nie w tekście). Tabele i ryciny powinny mieć osobną arabską 
numerację. Każda tabela powinna być napisana na osobnej stronie, zaopatrzona w numer, 
tytuł oraz wszelkie niezbędne objaśnienia. Ryciny mogą być wykonane tuszem (na kalce 
technicznej albo białym kartonie) lub ołówkiem (wówczas wykresy na papierze milimetro­
wym). Wszelkie napisy na rycinach należy wykonjwać ołówkiem.

Liczbę rycin, zwłaszcza fotografii, należy ograniczyć do niezbędnego minimum. Należy 
unikać dużych tabel nie mieszczących się na jednej stronie (wymiar strony druku 13,5 X 20cm). 
Przygotowując ryciny należy pamiętać, że w czasie kliszowania będą one zmniejszono dwu-, 
trzykrotnie.

Objaśnienia do tabel i rycin muszą być przejrzyste i w zasadzie umożliwiać ich zrozu­
mienie bez odwoływania się do tekstu. Na samej rycinie należy umieszczać możliwie jak 
najmniej napisów, starając się umieścić wszelkie objaśnienia do niej w podpisie.

Autor zobowiązany jest do przepisania tekstu lub pokrycia kosztów przepisania po 
poprawkach redakcyjnych. Obowiązuje go także dokonanie jednej korekty bez prawa wpro­
wadzania zmian w stosunku do tekstu zatwierdzonego do druku. Autor otrzymuje bezpłatnie 
25 odbitek. Dodatkowe odbitki (25, 50 lub 75) autor może zamówić na koszt własny przy skła - 
daniu maszynopisu.

Pojedyncze numery Acta Ornitbologica można kupować w księgarniach ORWN PAN 
w Katowicach, Krakowie, Poznaniu, Warszawie i Wrocławiu. Księgarnie te przyjmują także 
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