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DISTRIBUTION AND ECOLOGY OF MUTE SWANS
IN ZAMOSC REGION (SOUTHEAST POLAND)
IN 1991—-1997

Ignacy Kitowski

Abstract. The settling down process in Mute Swans from Zamo$¢ region (SE Poland) in 1991-1997 was
researched. 44 breeding localities were found. Over the concerned period of studies 23 to 36 breeding pairs of
Mute Swans on 19-27 localities were recorded in the study area. The highest number of pairs nested on large fish
ponds. Breeding pairs had on average 5.32 + 1.79 (n = 170) cygnets after hatching. In the respected period swans
started nesting on 23 new breeding sites, which amounted to 52.3 %. On three localities cygnets of ‘Polish
forms’ Cygnus olor immutabilis were recognised.
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PacnpocTpanenne 1 3Ko.10rus Jiedensi-mnmyHa B 3amoctckom BoepoacTse (FOro-Bocrounasi Iloibna)
B 1991-1997 rr. - U. KnutoBckmii. - BepkyT. 13 (1). 2004. - V3yuaics npouecc paccenaeHus jgedes-1uIyHa B
peruone 3amocThs. Beero 6bu10 00HapyskeHO 44 mMecta ruesnoBanus (puc.). 72,7 % mnap rHe3IUINCh Ha 60Jb-
LIMX PbIOOPa3BOAHBIX Npyaax, 11,4 % — Ha MaJeHbKHUX Npy/ax U Npyjaax 1napkos, 6,8 % — Ha 3anpynax, 4,5 % —
Ha KyHalbHAX, 110 2,3 % — Ha HEOOJIBIIOM 03epe U OCTPOBKE Ha BepXOoBOM Oosore. [IOTHOCTD rHE3M0BaHUs
cocrasisuia B pastbie rojpl ot 0,33 10 0,52 nap 100/km>. 3a neprojt HCCiIe10BaHMil OSIBIIINCH 23 HOBBIX MeCTa
rae3noBanms. Hanbonpumit npupoct dncneHHocti ormedeH B 1995 . — 8 HOBBIX map. BoiBoaku mociie BbUTyII-
nenus coctosin u3 5,32 + 1,79 nrenua (n = 170, lim = 1-9). O6cy»kaaioTest pa3inyus B yCIEUIHOCTH Pa3MHO-
enus. [1apbl, THe3/MBIIMECS B HOBBIX MECTaxX, MMEIIM MEHbIIIE TEHIIOB. B Tpex Mectax oOHapysKeHbI Jiebeau
“nosnbckoit popmer” Cygnus olor immutabilis. 62,5 % BBUIYIHBIIHMXCS JIEOSIAT JOXKUIN 0 MEPBOrO MOJIETA.

AHAIM3UPYIOTCS IPUYUHBI THOEIN NITEHIIOB.

INTRODUCTION

In the 1930-ties and 1940-ties the Mute
Swan (Cygnus olor) breeding sites in Poland
used to be restricted to the regions of Pome-
rania and Mazuria (lake districts in the north
of Poland) (Wieloch, 1984; Tomiatoj¢, 1990).
However, by the end of 1980-ties Mute Swans
expanded nearly all over Poland. The phenom-
enon was accompanied by changes in produc-
tivity and habitats of breeding (Wieloch, 1984).
Since the expansion progressed from north and
west directions, the areas of Poland that Mute
Swans inhabited last concerned mainly south
and east regions of the state, adjacent to the
eastern border between Poland and Ukraine,
namely Zamos$¢ and Przemysl regions (Hor-
dowski, Kunysz, 1991, Profus et al., 1992).
The paper presents observations on the settling
process and breeding effects for Mute Swan
in the area of Zamos¢ region in the 1990-ties.
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STUDY AREA AND METHODS

The research was performed between 1991
and 1997 in the area of Zamos¢ voivodship
established at the end of 1998 and covered the
area of 6980 km? with a population of nearly
500 thousand (Anonymous, 1997). Zamo$¢
region is a typical agricultural area. Arable land
reaches nearly 60 % of its area. Woods cover
about 20 %, whereas meadows and pasture
only 2 % of it. The area consists a part of
Vistula river basin waters to which gather the
rivers Bug, San, Wieprz and their tributaries,
namely Tanew, Por, Solokija, Huczwa, Wolica
and Siniocha. The region is deficient in stag-
nant water. The mere water reservoirs are fish
ponds that are usually located in the river val-
leys (Michalczyk, Wilgat 1998).

Observations were initiated in mid-Febru-
ary, when customarily water is filled into
ponds, and interrupted at the end November
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Distribution of breeding localities of Mute Swan in Zamos¢ region in 1991-1997.

1 — 1 pair, 2 — 2-3 pairs, 3 — 4 pairs.

Mecta rae3noBanus edeas-muIryHa B 3aMOCTCKOM BoeBozAcTBe B 1991-1997 .

when the ponds are being dried. A preliminary
number of pairs that started breeding was re-
corded. It was especially important at the lo-
cations that could be easily penetrated by
people, such as little ponds, rivers beds, etc.
The research at that phase was focused on ex-
act determination of the number of led cyg-
nets, with particular attention paid to their num-
ber after hatching. In Zamo$¢ region it started
in general in late May or early June. Determi-
nation of the number of led offspring was con-
ducted till middle July, by this time most of
the in-field-research was performed. At the
later stage only selected sites were controlled
and the activities were performed most fre-
quently at the end of August-beginning of Sep-
tember to register the number of juveniles ca-
pable of flying (see Table 1).

Only the pairs whose nests were identified
or cygnets detected were considered as breed-
ing pairs. Similarly, as new breeding localities

(pioneer localities) solely the places that were
sure not to have been occupied by other breed-
ing pairs in the preceding years were classi-
fied. In other words, the first recorded brood
on that localities were found.

RESULTS

A number of 44 of Mute Swans breeding
localities (Fig.) was determined. On large fish
ponds 32 breeding localities were recorded,
which contributed to 72.7 %. Only 5 breeding
sites were found on small ponds and park
pools; it amounted to 11.4 %. Even smaller
number of 3 breeding sites (6.8 %) was de-
tected at rivers broads. At swimming sites
merely 2 (4.5 %) localities were disclosed.
Single breeding sites were found on a small
lake (2.3 %) and on a peat-bog isle (2.3 %).

From year to year a number between 23
and 36 pairs, at 19 to 28 localities, was noted
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Table 1

Breeding parameters of Mute Swans in Zamos¢ region. The number breeding pairs is given as
the index, if they are different from data included in this table
[TapameTpbl pa3MHOKEHUS JieOe - IIUITyHa B 3aMOCTCKOM BOEBOJICTBE

Year Number  Pairs Number Averagenumber Average number Rate of survival
breeding  with pairs cygnets after cygnets able to age of flight
localities  nests with hatch/pair with to flight/ (number

(new occupied) cygnets cygnets pair with cygnets cygnets)

1991  21(2) 24 22 577 (£1.69) " 3.70 (£ 0.82) 19 0.67 (55)

1992 27(8) 31 27 5.52 (£ 1.48) 4.08 (+1.16)1» 0.73 (67)

1993 27(5) 32 27 527 (x1.37)%  3.61 (£1.50)®¥ 0,65 (72)

1994 24 (2) 28 28 5.46 (£ 1.93) 2.69 (+ 1.60)1» 0.62 (56)

1995 28 (5) 36 31 5.71 (£2.0) 2.94 (+1.43)1D 0.59 (84)

1996 19 (0) 23 20 4.35 (£ 1.84) 2.00 (+1.08)1» 0.52 (50)

1997 20 (1) 27 25 5.08 (£ 1.85) 243 (+1.45)09 0.56 (61)

(Table 1). It yielded a small breeding density
ranging from 0.33 to 0.52 breeding pairs/100
km?. In the concerned period of conducted re-
search swans started nesting on 23 new breed-
ing sites, which contributed to 52.3 % of the
overall number of 44 detected sites revealed
during the study. Out of them a number of 8
swans lost their clutches. In 1995 the biggest
increment in the number of nesting pairs oc-
curred — 8 new pairs were identified in com-
parison to 1994 (Table 1). However, frosty
winter of 1996 when average temperature in
March dropped to —3.2°C, brought the severe
reduction in number of breeding pairs by 36.1
% in comparison to 1995. In addition, at some
traditional breeding sites late water filling of
the ponds (Labunie-ponds: ‘Blonka’ 1993,
Krasnobrod 1996, 1997) prevented the swans
from breeding.

The studied breeding pairs had shortly af-
ter hatching an average number of 5.32 cyg-
nets (5.32 £1.79,n=170), which ranged wide
from 1 to 9 cygnets. The reduced further by
frosty late winter of 1996 (average tempera-
ture of January — March —6°C) number of pairs
was followed by a reduction in the number of
hatched chicks for a pair with cygnets
(Whitney-Mann U test results: Z=-2.24,n =
31,n,=20, P <0.025, see Table 1). Breeding

pairs from pioneer breeding sites tended to
have fewer cygnets hatched than the ones that
had been breeding on sites for more than one
season; the respective average numbers were
4.40+1.76 and 5.414 1.76 (Whitney-Mann U
test: Z=-1.96, n, = 15, n,= 155, P < 0.05).
The same studied performed in the period of
developing flying capabilities of cygnets,
yielded 1-7 cygnets/pair with cygnets; M =
3.09+ 1.41,n=92. (Table 1).

Only on 3 localities ‘Polish forms’ Cyg-
nus olor immutabilis of cygnets were detected
(Table 2). Between 1995 and 1997 white cyg-
nets accounted for mere 2 % of the overall
number of 391 cygnets (n = 391) with stan-
dard plumage. Noted failures (n=21) resulted
from a number of factors, namely: human in-
tervention such as deliberate startling adult
swans or stealing eggs, nests flooding, aban-
doning nests due to poisoning, or other un-
knowns reasons; the respective occurrences of
the listed reasons happened 13, 3, 1, 1, and 4
times, which corresponded to 61.9 %, 14.3 %,
4.8%, and 23.8 %. Mortality factor for chicks
until they were able to fly, was determined for
a number of 92 pairs, including 2 pairs that
lost their clutches. The pairs had altogether
after hatchings 455 chicks, that is 4.81 + 1.89
cygnets/pair with cygnets, out of which 278
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Table 2

Recorded broods of “Polish” form of Mute Swan Cygnus olor immutabilis

9y

OObHapy>kKeHHBIC BEIBOKH ‘‘TIOIECKON

¢dopmel nebensg-mmmnyna Cygnus olor immutabilis

Localities Year  Number Number % white % of broods % of all
cygnets white cygnets with cygnets
inbrood  cygnets  in brood cygnets

Lubycza Krolewska 1995 4 3 75.0 6.7 2.3

Laszczow 1995 6 1 16.7 - -

Laszczow 1996 5 2 40.0 5.3 2.4

Laszczow 1997 5 1 20.0 8.7 1.7

Dub 1997 6 1 16.7 - -

(62.5 %) reached the age of flying capability
(Table 1).

Only for 28 cygnets the reasons of their
death after hatching were clearly identified and
grouped as caused by animated or unanimated
factors. For the first group of 11 cygnets, death
was attributed to predation of Foxes (Vulpes
vulpes), drowning in pond locks, poisoning
with chemicals, and shooting; respective oc-
currences — 4, 4, 2, and 1. Another group of
11 young swans capable of flying collided fa-
tally with electric lines and trees. Other 6 ju-
veniles died from starvation in winter.

DISCUSSION

Zamos¢ region, as it has been indicated
earlier, represents the breeding area of Mute
Swans in Poland that were inhabited last (Wie-
loch, 1984; Tomiatoj¢, 1990; Hordowski, Ku-
nysz, 1991; Profus et al., 1992). Breeding of
swans in Zamo$¢ region was preceded by nest-
ing on localities situated towards north (Bien-
czak, 1973; Dyrcz et al., 1973). The first hatch-
ing of Mute Swans in Zamo$¢ region happened
in 1976-1979 on Laszczow fish ponds
(Wieloch, 1984). The first breeding records
were collected from fish ponds located in
Nieledew, Dub and Chmielek (I. Kitowski,
unpubl. data). In the late 1980-ties and 1990-
ties first broods were noted on fish ponds in
Labunie, Pniowek, Bockow, and Wieprzow
Tarnawacki (Profus et al., 1992). Cases of

broods on fish ponds in Hrebenne, Rogow,
Zaborce and Wierzbica as well as on mudded
meadows of Wieprz river near Tarzymiechy
(I. Kitowski, unpubl. data) were also recorded
then. In Zamos¢ region 23-36 pairs of Mute
Swans were bred (Table 1). It seems that the
population originating from late 1980-ties of
12—13 breeding pairs reported by Profus et al.
in 1992, as well as the 5 latter ones from lo-
calities reported above that were not mentioned
by Profus in his report, (altogether 1718 nest-
ing pairs) has — increased 1.3-2 times (Table
1). Such an increase in the nesting pairs in
Zamos$¢ region can result from expanded
breeding range of the species in Poland (Wie-
loch, 1984; Tomialojc, 1990; Wlodarczyk,
1999) and in Europe (Lesinger, 1994; Wieloch,
1997; Heath et al., 2000).

Birkhead et al. in 1983 showed that the size
of clutch in Mute Swans is determined by the
age of females. Studied by them younger fe-
males (4 year old) laid fewer eggs compared
to the older ones (7 years) and consequently
had smaller number of cygnets after hatching.
Differences in the number of cygnets hatched
at permanent breeding sites and at the pioneer
ones where the breeding was performed for
the first time, can be explained by that. Pio-
neer sites could have been occupied by pairs
resulting from mating young Swans. Never-
theless, the quality of occupied territory plays
the role as well when it comes to food resources
(Scott, Birkhead, 1983; Wlodarczyk, 1999).
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Swans from breeding pairs from Zamos¢
region registered a hatching success at the level
of 5.32 + 1.79 cygnets/pair with cygnets.
Lower hatching success values were reported
in Europe, i. e. 4.6 cygnets/breeding pair in
the area of former German Democratic Repub-
lic (Rutschke, 1987), 4.2 cygnets/breeding pair
in the area of Republic of Ireland (Collins,
1991). Other studies reported even lower val-
ues for hatching success, namely 2.3 cygnets /
breeding pair in Ayrshiere, Scotland (Leach,
1988), 2.57 cygnets/breeding pair in Stafford-
shire, England (Coleman et al., 1991).

Over the period when young swans were
developing their flying abilities, the studied
pairs had on average 3.09 + 1.41 cygnets/pairs
with cygnets. When comparing the results to
the data from the North America, the value is
smaller than the ones reported by Chasko
(1986) for Connecticut, and Knapton (1993)
for Ontario, or Reese (1980) for Chesapeake
Bay, where the following respective values of
5.4+0.42,4.9+1.93,3.9+0.77 cygnets/ pairs
with cygnets were found, and the population
of 75,31, and 151 swans were examined. The
parameters for Zamo$¢ region are also lower
than reported for other regions of Poland where
the number of cygnets per pairs with cygnets
amounts to an average of4.1+1.83,4.1+£1.84,
and 4.5 + 2.09 in south-west Poland (Milicz
fish ponds), northern Poland (Gdansk area) and
Central Poland (Lodz region), respectively
(Czapulak, Wieloch, 1991, Wlodarczyk,1999).
The results for Zamo$¢ region are, however,
significantly better than British data reported
by Coleman et al (1991), and Leach (1988)
who found respectively 1.97 and 1.6 cygnets
fledge/ breeding pair, as well as Irish data
where the values of 2.7 cygnets fledge/breed-
ing pair (Collins, 1991) were reported.

In the studied area only 62.5 % of all
hatched cygnets lived to the first flights pe-
riod. Similar results were reported for North
America by Knapton (1993) — 63 %, whereas
higher survival rate reaching 76.7 % and 82 %
was noted by Coleman et al. (1991) and Reese
(1980), respectively. Surprisingly high — 92 %
— survival rate for cygnets was reported by

Rutschke (1987) in the studies performed in
the area of former German Democratic Repub-
lic. Relatively smaller than the one reported
for the area in question survival rate for cyg-
nets reaching the value of 33.6 % was observed
in North America by Willey and Hall (1972).

Birkhead et al. (1983) found that mean tem-
perature over 3 months of the winter preced-
ing breeding greatly impacted both the date
and number of eggs laid by swans. Naturally,
it is related to the number of cygnets after
hatching. The relation was used to explain the
low number of cygnets registered in 1996.
Females spending harsh winter spent more time
accumulating nutritional elements for the em-
bryo and necessary to built egg shells (Perrins,
1996). Predation of foxes influenced also
breeding success of swans though its overall
impact upon the entire population is hard to
estimate. It may, however, gain significance
since the population of foxes in Poland keeps
growing (Beresinski, Panek, 2000).

In Zamos¢ region cygnets of ‘Polish form’
were observed 16 years after the first breed-
ing record of swans (Wieloch, 1984) and 9
years after the first documented observation
of white cygnets in the area of SE Poland
(Czapulak, Wieloch, 1988). The rate of broods
with white cygnets in the overall pool of all
pairs that led offspring, as well as the of white
cygnets in the overall number of chicks, proved
similar to the rates reported for SE Poland in
1986 (Czapulak, Wieloch, 1988). It was, how-
ever, lower when compared to the values ob-
served in the West and Central Poland (Cza-
pulak, Wieloch, 1988; Czyz, 1997; Wlodar-
czyk, 1999). The rate of white cygnets in all
cygnets in Zamos¢ region was found to fall
into the range of the lowest values in Europe
(Wieloch, Czapulak, 1991).
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(" The Asian Raptor Research and Conser-)
vation Network (ARRCN) will hold the 4th
Asian Raptor Symposium from 28-31 Oc-
tober 2005, in Taiping, Malaysia. This sym-
posium is organized by ARRCN members in
Malaysia and will be hosted jointly by the
ARRCN Information Centre and the Malay-
sian Nature Society.

This is the primary forum for those work-
ing with, and interested in, birds of prey (in-
cluding nocturnal birds of prey) in Asia.

Enquiries on the symposium are welcome
and should be mailed to:

ARRCN - Information Centre
c/o 208 Jalan H-8
Taman Melawati
53100 Kuala Lumpur
N Malaysia Y,




