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Parus major breeds in Bialowieza Forest (E Poland) in much lower densities than else-
where in Western and Central Europe. These low densities do not result from shortage of nest
sites. Removal experiments were carried out to check if breeding numbers were limited
by low numbers of birds present at the onset of the breeding season or by social behaviour
in the spring. Birds were removed from oak-hornbeam stands in the period of nest-building
and egg-laying. In the spring of 1984 only males were removed. The plot was totally repo-
pulated in a few days. In the spring of 1985, when numbers of the tits were much lower,
both males and females were removed from another plot. New birds of both sexes settled
in the experimental area but in neither case was the repopulation complete. Thus, the social
behaviour had only a subsidiary, to the numbers of birds present early in the spring, effect
on breeding densities in 1985. Lower than elsewhere spring numbers could be due to lower
production of young and/or higher mortality in the adults. Large territories in the Bialo-
wieza P. major seem to be an anti-predator adaptation.
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TIpnuuHBl HH3KOM NIOTHOCTH Parus major B BenoBexcKoii myme — 5KCIIEPHMEHTHI C YCTPAaHEHUEM TNITHU.

I'ne3moBas mnorHocTb Parus major B Benosexckoit myme (Bocroynas ITosblia) ropa3fno HUKE veMm
B Ipyrux peryoHax llentpanbHoit m 3amamuoit EBpomnsl. He mpoMCXOAWT 3TO DO NMPUYAHE HEMOCTATKa
MeCT 115 THe3moBanns. C Le/blo NIPOBEPKU ABIAETCA JIX OrPAaHHUYEHHANA IUIOTHOCTH Pe3yJibTATOM HW3KOH
L UHCIICHHOCTH NTHL, HAXOIALIUXCA TYT PAHHEH BECHOM, HITH X COLMAIBLHOTO NOBENEHNS B IEPHOM Pa3MHO-
JKEHHsA, ObITIA MIPOBEIEHBI S3KCIEPUMEHTHI C YCTpaHeHHeM ntui. IT1ran 3a6upanu 3 GHOTONOB TPy B ne-
PUOM MOCTPOMKH THE3d M OTKIAOKA sAul. BecHoit 1984 roma OBIIA YCTpaHEHBI TOJILKO caMubl. Yepes He-
CKOJIBKO JIHEH Mmonians CHOBa Oblila DOJHOCTBEO 3acenieHa. BecHoit 1985 roga, xoraa mioTHOCTh 60Mbmoik
CHHHIIBI OBINIA ele 3HAYUTENILHO HHXE, C APYTo# IUIOIAAH YCTPAaH:HIM KaK CAaMILIOB, TaK H CAMOK. DKCnepu-
MEHTaJIbHas iouanka Obljla HAHOBO 3acejieHa NTRLAMK 000€Ero monia, Ho UX YMCIEHHOCTb ObLjia ropasao
HMXE YEM YHCIIEHHOCTh yNAJIEHHBIX OTHL. TakuMm 0o0pa3oM, COLHaJIbHOE MOBCAECHUE MTHL UMENO TOJBKO
JIOMOJIHUTEILHOE BIIMSIHME, II0 CPABHEHUIO C HEOO/ILIIMM KOJHYECTBOM NTHL HAXOAALUMXCS 3[€Ch PaHHel
BECHOM, Ha THE3NOBYIO ILUIOTHOCTHL B 1985 r. bonee HU3Kkas, 4eM HA APYTHX TEPPHTOPHAX, YHCIEHHOCTH
NTHI PaHHEH BECHOH Morja ObITh pe3ynbTaToM 0OOjiee HU3KOM N0 CPAaBHEHHIO C OPYTHMH MECTaMM Npo-
OYKLUM MOJIOABIX JIKOO Gonee BHICOKOM CMEPTHOCTH B MOCJErHe3N0BOM nepuoa. Bojbluue TeppATOPUH
6enoBeXCKUX P. major SBASIOTCS, KAK HAM KaXXeTCs, IPUCIIOCOO/IEHHEM OT XHUIHKKOB.
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INTRODUCTION

In an earlier paper (TOMIALOJC et al. 1984) we demonstrated that the num-
bers of several bird species in Bialowieza Forest were much lower than elsewhere
in Central and Western Europe. One of the species showing this phenomenon

p/ 10 ha
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Fig. 1. Breeding densities of Parus major in deciduous woods in different parts of Europe
GB — Wytham Wood near Oxford, England (LACK 1966); B — vicinity of Antwerp, Belgium (DHONDT
and SCHILLEMANS 1983); NL — Liesbos near Breda, Holland (VAN BALEN 1984); DDR — vicinity of
Magdeburg, GDR (ULLRICH 1970); PL—S — vicinity of Wroclaw, S Poland (TOMIALOJC and PROFUS 1977);
PL-BF — Bialowieza Forest (TOMIALOJC et al. 1984, unpubl.)
Ryc. 1. Zageszczenia legowych bogatek Parus major w lasach lideiastych réznych czesici
Europy
GB — Wytham Wood kolo Oksfordu, Anglia (LACK 1966); B — okolice Antwerpii, Belgia (DHONDT i SCHIL-
LEMANS 1983); NL - Liesbos kolo Bredy, Holandia (VAN BALEN 1984); DDR - okolice Magdeburgra,

NRD (ULLRICH 1970); PL-S — okolice Wroclawia (TOMIALOJC i PROFUS 1977); PL-BF — Puszcza Bialto-
wieska (TOMIALOJC et al. 1984, mat. nicpubl.)
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Low numbers of Parus major in Bialowieza Forest 305

was Parus major. Its densities in fragmented West European woods supple-
mented with nest boxes often reach 35 pairs/10 ha. On the contrary a maxi-
mum recorded in the Forest was only 4.1 p/10 ha, and average densities ranged
between 2 and 3.5 p/10 ha (Fig. 1 and ToMIALOJC et al. 1984).

It is already know that these low densities do not result from the limitation
by shortage of nest sites, as it was impossible to increase the numbers of P. major
in the Forest by providing them with nest boxes (WotK and WALANKIEWICZ
unpubl.).

What could be the reasons for these low numbers then? A suitable approach
to tackle this problem is to consider the situation occurring early in the spring,
Just before the onset of breeding, when the population reaches its yearly mini-
mum. One can envisage two extreme situations (corresponding to density
levels T and III in the model of BRowN 1969) then: _

1. Undersaturation — breeding numbers are determined by the number
of birds present early in the spring. All birds present can settle and breed;
breeding habitats are not fully utilized. In this case the size of the breeding
population totally results from events taking place before the breeding season,
often outside the breeding grounds. Social intolerance on the breeding grounds
plays no role as a limiting factor;

2. Saturation — there are more would —be settlers than places to breed,
some birds are excluded from breeding by social interactions. In such a situation,
territorial behaviour and other forms of social intolerance act as an important
factor limiting the size of the breeding population.

Our experiments were aimed at differentiating between these two possibi-
lities.

METHODS AND RESULTS

Study area

The Bialowieza Forest complex (total area 1250 km?) is situated on the
Polish-Soviet border. The Forest represents a relic remnant of vast lowland
forests which once covered great parts of temperate Europe. Its present unique
features result from its considerable size, great compactness and good state
of preservation (FALINSKI 1977, ToMIALOJE et al. 1984). Most of the Polish
part of the Forest is now under management, but a 47.5 km? block of stands
preserved in primaeval state is strictly protected within the Bialowieza National
Park.

Mature stands remaining in the managed part are still structurally similar
to the primaeval ones. They are mostly of natural origin (self-sown), and
remain multi-specific and uneven-aged. However, dead and fallen trees are
removed from them. Hence the main difference between the primaeval and the
managed stands stems not so much from differences in the structure of the
mature stands as from the much greater proportion of clearings and young
tree plantations in the latter.

9
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Experiment I

An experimental area was chosen so as to be situated far from human settle-
ments and to be surrounded by habitats of the same type. This, to avoid the
possibility of influx of birds settled earlier in other habitats into the experi-
mentally emptied area (¢f KrREBS 1971). The experiment was carried out in
30 ha fragment of a primaeval oak-hornbeam T'ilio-Carpinetum stand situated
in the centre of the Bialowieza National Park (plot MS in TOMIALOJG et al.
1984). This area, laid over 3.5 km away from the nearest village, was surroun-
ded by stands of similar type. The nearest patch of coniferous stands was about
1 km away from it.

The experiment was planned so as to fall on the period just preceeding the
egg-laying commencement, when one could expect that the birds present in
the plot had already finished the process of spring arrival and settlement.
This was important as the Bialowieza birds did not spend winter in the Forest
(WEsorLowsKI unpubl.) and had to immigrate from elsewhere every spring.

During five days (26-30 April 1984) preceeding the removal, the singing
males were intensively followed by one or two observers who mapped their

oo T Gl

Fig. 2. Distribution of P. major territories in the plot MS before the removal experiment

Males were removed from territories marked with X -signs

Ryec. 2. Rozmieszczenie terytoriéw bogatek na powierzchni MS w okresie poprzedzajacym
eksperyment

Samce usuni¢to z terytoriéw zaznaczonych krzyzykami
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Low numbers of Parus major in Bialowieza Forest 307

consecutive song posts in order to obtain data on the exact number and distri-
bution of territories. The results of these observations are shown in Figure 2.
The number of territories within the plot (estimated according to the rules of
improved mapping — ToMIALOJC¢ 1980b) before the removal was 7.3, which
corresponds to a density of 2.5 territories/10 ha.

On 1 and 2 May five males (B, C, F, G, and H) were removed from the
central part of the plot. During the second day of removal some new males
were already observed in areas vacated earlier and on 6 May (there were no
observations between 2 and 6 May) the plot was found to have been fully repo-
pulated, and the number of territories later on (May 10, 17, 23, June 1, 4, 7, 17)
did not change (Fig. 3). Thus, no more than five days was enough for males
to find the empty area and to settle there.
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Fig. 3. Distribution of P. major territories in the plot MS ¢. 5 days after the removal expe-
riment
Territories denoted by the same letters in Fig 2 and 3 are supposed to belong to the same males
Rye. 3. Rozmieszezenie terytoriéw bogatek na powierzechni MS okolo 5 dni po usunigeiu
sameow

Terytoria oznaczone tymi samymi literami co na rye. poprzedniej nalezy najprawdopodobniej do tych samych
8amcow

At least five new males (L, M, N, O, and P) settled within the plot. The
remaining ones were presumed to be the same birds as before, staying on their
territories or expanding them into vacated land. In comparison with the pre-
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removal period, the number of occupied territories increased only slightly,
there were 8.5 territories, which corresponded to the density of 2.8 territories/
10 ha.

These results allow one to conclude that some males were deprived of chance
to establish territories due to the presence of the earlier territory owners. This,
however, does not allow one to conclude that the breeding numbers in the
Bialowieza population were limited by social intolerance, as in P. major popu-
lations the males usually outnumber the females. This results from a higher
mortality rate of females (e.g. KLUIIVER 1951, BULMER and PERRINS 1973,
ORELL and OJANEN 1979). Taking into account the monogamous breeding
system of this species, it follows that due to a shortage of females, there must
be a fraction of non-breeding males in a population (PERRINS 1979). If, in the
Bialowieza population, the males also outnumbered the females, then the
repopulating males could be earlier prevented from breeding not only by their
inability to establish territory but also by the shortage of unmated females.
Thus, we decided to carry out another, more conclusive experiment aimed at
checking for a possibility of not only surplus males, but also of surplus females.

Experiment IT

This was done in 1935. It happened so that the numbers of P. major that
year were much lower than in 1984 (Fig. 4). This created still more stringent
conditions for our test, as if we were able to find surplus of males and females
even under conditions of low numbers we could conclude that such surplus
would regularly occur in Bialowieza Forest.
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Fig. 4. Index of P. major numbers in the Bialowieza National Park (ToMIALoy¢ et al. 1984,
unpubl.)
Timing of the removal experiments is denoted with Roman numecrals
Ryc. 4. Indeks liczebnosci bogatki w Bialowieskim Parku Narodowym (ToMIAL0JE el al.
1984, mat. niepubl.)

Sezony, w ktorych przeprowadzano eksperymenty zaznaczono liczbami rzymskimi
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The experimental plot was situated in the managed part of the Forest
(compartment 424, part of the managed oak-hornbeam plot described in PioT-
ROWSKA and WESOLOWSKI — in press), about 1.5 km away from the nearest
human settlement. It was a 33.4 ha pateh of an oak-hornbeam T'ilio-Carpi-
netum stand surrounded on all sides by similar stands. The nearest patch of
coniferous stands was about 1 km from it. The plot was covered by a fine-
grained mosaic of old tree stands, young tree plantations and small clear-cut
areas.

Field procedures were similar to those in the first experiment, though
stimulation of birds by playing back of species specific songs was added. The
birds were intensively followed in the pre-removal period (21-24 April) to
obtain data on numbers and distribution of territories within the plot, as well
as on the mating status of the males. There were 7.5 territories (density 2.2 p/
10 ha) present (Fig. 5). The singing birds moved mostly along patches of old
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Tig. 5. Distribution of P. major territories in the managed oak-hornbeam plot before the
removal experiment
Males were removed from territories marked with x-signs
Rye. 5. Rozmieszczenie terytoriow bogatek na powierzchni w gradzie zagospodarowanym
w okresie poprzedzajagcym eksperyment

Samce usunieto z terytoriéw zaznaczonych krzyzykami
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trees, which resulted in rather elongated shapes of the territories seen in Fi-
gure 5. All the males, except male B, were paired.

On 26 and 27 April, when the females were building nests or commencing
egg-laying, the birds of both sexes were removed. Altogether seven ales
(A, B, C, D, E, G, and H) and eight females (from territories A, C, D, E, F,
G, I, and J) were removed.

On 1 May the first new male (K) was observed, on 5 May two additional
ones (L and M) were recorded, no further males appeared after that date (con-
trols on May 10, 14, 22, June 12, 19). Distributions of territories of these males,
as well as those which were presumed to be the same birds as before the experi-
ment is shown in Figure 6.

Fig. 6. Distribution of P. major territories in the managed oak-hornbeam plot ¢. 10 days
after the removal experiment
Other explanations as in Fig. 3

Ryec. 6. Rozmieszezenie terytoriéw bogatek na powierzchni w gradzie zagospodarowanym
okolo 10 dni po usunieciu ptakéw
Pozostale objasnicnia jak na ryc. 3
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The first new female was detected in territory M on 3 May, the second,
and the last one, in territory F on 10 May. In none of these territories was
breeding definitely proved, though a pair inspecting a hole was observed in
territory F on 10 May, and courtship feeding was seen in territory M on 19
June.

Summing up, the repopulation of the plot was incomplete, only three new
males and two females appeared. This was accomplished in less than two weeks
following the removal. No birds settled later on. Thus, even in this low numbers
year, there were some non-breeding males in the population, deprived of a chance
to breed due to social intolerance. In the case of females similar conclusion
must be treated as a very tentative one, as one cannot rule out the possibility
that their late settlement could be due to other factors, like for example retarded
gonadal developement.

GENERAL DISCUSSION

Even if all P. major repopulating our plot in 1985 had settled and attempted
to breed along with the birds present in the pre-removal period, this would
not have substantially changed the breeding numbers that year. Coming back
to our main question posed earlier “why low densities in the Bialowieza popu-
lation” we can now answer that, though the area was saturated with birds,
and some birds were even prevented from breeding in 1985, the social interac-
tions had only a subsidiary, to the number of birds present at the beginning
of spring, effect on breeding densities then. They could have stronger impact
in 1984 and other high-numbers years (1981-1983, Fig. 4), but in the years
1978-1979, when numbers of the tits reached the lowest level, there were pro-
bably even not enough birds to saturate the plots. As the P. major numbers
in seven out of eleven study years was of the same order as their numbers in
1985 (ef Fig. 4) or less, hence in the majority of years, low numbers in the Bialo-
wieza population probably result mainly from the limited number of birds
present early in the spring. Social interactions would be then more important
only in the years in which higher numbers are observed.

The low numbers of tits present at the onset of spring can result from lower
than in other areas production of young and /or lower survival and /or immigra-
tion not balanced by emigration. We have no data pertaining to the latter
possibility, but there is some circumstantial evidence speaking in favour of
both the former possibilities.

The Bialowieza birds breed in natural holes in which the breeding success
is usually lower (e.g. LOHRL 1957, NIiLssoN 1975, 1984) than in nest-boxes in
which many tits studied in Western Europe breed.

Moreover, the nest predation rates in the Bialowieza Forest are usually
very high (e.g. WESOLOWSKI 1983, 1985), whereas in West European woods
the predator fauna is very impoverished and nesting losses lower (DHONDT
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1970, ToMIALOI¢ 1980a, ToMIALOIC et al. 1984, WESOLOWSKI 1983). This diffe-
rence could also result in a lower than elsewhere production of young in the
Bialowieza population.

It is well known that severe winters combined with inaccessibility of food
can reduce numbers of P. major (e.g. von HAARTMAN 1973, van BALEN 1980,
KALLANDER 1981, BEJER and RUDEMO 1985). There arc also some signs that
the mortality of tits in northern populations can be higher than in the popu-
lations from areas with milder winters (ORELL and OJANEN 1979).

The Biatowieza P. major do not stay for winter at the Forest but, since
their numbers in neighbouring villages increase substantially at winter time
(WESOLOWSKI unpubl.), it seems reasonable to assume that a substantial fra-
ction of them spend winter somewhere in the neighbourhood of the Forest.
If this is so, then they have to cope with much more severe winters than their
West European counterparts; the mean January temperature in the region
is —4.3°C, and snow cover (¢. 0.5 m deep) lasts on average for 92 days (Towm1a-
L0JC et al. 1984).

Wintering conditions of the Bialowieza P. major could be still worsened by
the rather limited capacity of their presumed wintering grounds. The tits from
Western Europe, which breed in small isolated “islands” of woods can dis-
perse in winter time over a “sea” of densely human populated anthropogenic
habitats, where there are additionally supplied with food. On the other hand,
the birds from the Forest and other large forest complexes of the region (fo-
rests still cover over 309, of NE Poland) would have to emigrate to farmland
sparsely populated by people (50-60 persons/km?), almost devoid of larger
settlements.

Summing up, low spring numbers of the Bialowieza P. major could result
from lower than in other populations production of young and/or higher bree-
ding season and winter mortality rates. Checking these possibilities is impossible
with the data available. It will need further studies.

When BROWN’s (1969, 1975) reviews of population limitation by territorial
behaviour appeared, almost all the available data confirming this possibility
originated from habitats highly man-modified, and densely populated by birds.
Hence BRowWN posed a question if the population control by territorial beha-
viour was a by-produect of unusually high densities in secondary habitats, or
if it also could oceur in more natural conditions. All earlier removal experiments
with P. major (KREBs 1971, 1977, 1982) could not be helpful in resolving this
problem. The removed birds (both males and females) in KREBS’s experiments
were rapidly replaced by newcomers, some of which had been previously non-
stationary, thus confirming the limiting role of territorial behaviour. Yet
these experiments were carried out in an isolated wood (Wytham Wood near
Oxford, England) which was very densely populated by the tits (densities
about ten times higher than in Bialowieza Forest, ¢f Fig. 1) breeding almost
exclusively in nest-boxes.
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This study, as well as an earlier one on Troglodytes troglodytes (WESOLOWSKI
1981), were carried out under close-to-primaeval conditions. They showed that
even in such a situation, at very low bird densities of 2-3 p/10 ha, territory
holders were able to prevent some males from establishing territories. Thus
the population control by territorial behaviour is not limited to the secondary
situations, it can be important also under primaeval conditions.

Apart from the main subject of our diseussion, another phenomenon, i.e.
large territories in the Bialowieza P. major seems worth discussing here. Though
the exact size of territories has not been measured by us, yet, as it can easily
be seen from Figures 2, 3, 5, and 6, they were at least several hectares large.
This remains in sharp contrast with results from denser populated areas, where
the average territory size is often under a hectare (e.g. DHONDT 1971, KREBS
1971, 1977).

Why do the tits in the Forest keep such large territories instead of holding
much smaller ones? Defending the larger territories is connected with addi-
tional time and energy expenditures, which one would not expeet to be spent
without some extra benefits (BROwWN 1964). In fact the defence costs at the
Forest could be lower, as the number of would-be settlers per unit area was
probably muech lower than in the denser populated areas. Nevertheless these
costs could be still lowered if the birds possesed smaller territories. Then what
could be the benefits?

One possibility is that food in the Bialowieza Forest is much less abundant
than in the areas densely populated by the tits, and the Bialowieza birds have
to posses larger territories in order to secure the same amount of food. As den-
sities in the Forest were over ten times lower than in the areas densest occupied
by P. major (c¢f Fig. 1) it would mean that in the Forest there was over ten
times less food per unit area than e.g. in English woods. This suggestion does
not seem tenable as invertebrates in the Biatowieza stands are usually abundant
and, if anything, there is probably not less, but more invertebrate food (To-
MIALOJC et al. 1984) than in, for example, English woods in which the tits are
so abundant.

Another possibility could be that the tits hold large territories in order to
avoid predation. KrREBS (1971) demonstrated that the dispersion of nests was
advantageous -— nest predation rates in his study area near Oxford were ne-
gatively correlated with the distance to nearest occupied hox. As predator
pressure in the Bialowieza Forest seem to be higher (¢f above) than in KrREBS’S
study area, the Bialowieza P. major could benefit even more from the dispersion
of nests than the English tits, and the costs of possessing larger territories could
be offset by lowered chances of nest loss due to predation.
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STRESZCZENIE

[Dlaczego niskie zageszezenia Parus major w Puszezy Bialowieskiej? — ekspe-
rymenty z usuwaniem ptakow]

Bogatka Parus major gniezdzi si¢ w Puszczy Bialowieskiej w zageszeze-
niach znaeznie nizszych niz na innyeh obszarach Europy (rye. 1). Nie wynika
to z braku dostatecznej liczby miejse gniazdowych.

Dla rozréznienia, czy powodem jest tu mala liczba ptakéw obeenych na
przedwiosniu, czy tez liczebno§é ograniczana jest przez zachowanie socjalne
w okresie wiosennym, usuwaliSmy ptaki z frakeji legowej. Oczekiwalismy, ze
jesli liczebno$§¢ jest ograniczona czynnikami socjalnymi, to po opréznieniu
obszaru z terytorialnych ptakéw powinny sie na nim osiedlaé nowe osobniki.
Eksperymenty przeprowadzono w lasach gradowych, w okresie budowy gniazd
i sktadania jaj. Powierzchnie zostaly wybrane tak, aby byly mozliwie najbar-
dziej oddalone od siedzib ludzkich.

W 1984 r. eksperyment przeprowadzono na powierzchni MS polozonej
w Bialowieskim Parku Narodowym. Z powierzehni (rye. 2) usunieto pieé sam-
cow. W ciagu kilku dni zostaly one zastapione przez identyezna liczbe nowych
ptakow (rye. 3). W 1985 r. eksperyment przeprowadzono w zagospodarowanej
czesei Puszezy. Warunki jego przeprowadzenia byly bardziej krytyezne, gdyz
liczebnosé bogatki byla znacznie nizsza niz w 1984 r. (rye. 4). Z powierzchni
(ryc. 5) usunigto siedem sameéw i osiem samic. Na ich miejsce osiedlity sie
tylko trzy nowe samce i dwie samice (ryc. 6). Tak wiee, chociaz réwniez w 1985 r.
czeSé ptakow zostata wykluczona z rozrodu przez zachowanie socjalne, ich
lieczba byla tak mala, ze nawet gdyby wszystkie one mogly sie osiedlié¢, nie
zwickszyloby to w znacznym stopniu zageszezenia. Podstawowym czynnikiem
wyznaczajacym poziom liczebnos$ci byla wiee w tym przypadku liezba ptakow
obecnych na przedwiosniu. Poniewaz liezebnosei takie jak w 1985 r. lub nizsze
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obserwowano w siedmiu z jedenastu sezonéw obserwacji, mozna przypuszczad,
ze niskie zageszezenia bogatek w Puszezy Bialowieskiej sa warunkowane glownie
przez liczebno$é ptakéw na przedwioéniu. Ich liczebno§é w tym okresie moze
byé przecietnie nizsza niz na innych obszarach z réznych powodéw. Jednym
z nich moze by¢ gorsza produktywno$é lokalnej populacji. Bogatki biatowieskie
gniezdzace sie w dziuplach naturalnych, na obszarze o bardzo silnej presji
drapieznictwa, moga ponosié znacznie wyzsze straty w legach niz bogatki
zachodnioeuropejskie, gniazdujace gléwnie w skrzyvnkach legowych, na obsza-
rach o silnie zubozonej faunie drapieznikéw. Innym czynnikiem moze byé
wyzsza $miertelno§¢é w sezonie nielegowym. Nie wiadomo, gdzie spedzaja zime
bogatki bialowieskie. Jedli jednak — jak mozna przypuszczaé¢ — znaeczna czesé
z nich pozostaje w okolicach Puszezy, to warunki ich zimowania (silne mrozy,
dlugo zalegajaca pokrywa §niegowa, mniejsze zageszezenie ludnogei) sg znacznie
trudniejsze niz na zachodzie Europy. Moze to prowadzié do silniejszej, niz na
innych obszarach, zimowej redukeji liczebnoéei.

Biatowieskie bogatki posiadaja bardzo duze terytoria. Wydaje sie to byé
bardziej przystosowaniem do rozproszenia gniazd w przestrzeni, sprzyjajacym
uniknieeiu drapieznictwa, niz wynikiem ich dopasowania do lokalnych zasobow
pokarmu w porze legowej.
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