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INTRODUCTION
In many parts of Europe woodpeckers, especially Dendrocopos leucotos,

D. medius or Picoides tridactylus, are rare and vanishing species (TOMIALOT(G 1972,
AHLEN et al. 1978, SCHUBERT 1978, GLUTZ and BAUER 1980, MULLER 1982).
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2 T. Wesolowski and L. Tomialojé

Hence, there is an urgent need to study their biology in detail in the hope of
finding some sound protective measures which, in turn, might improve their
long lasting survival. However, in order to evaluate properly data collected
in areas of population decline it shculd be possible to confront them with data
collected in other places, where conditions still remain relatively unchanged.

Since 1975 a team consisting of two of us and of W. WALANKIEWICZ has
had the opportunity to study birds in such a place, in primaeval forests preser-
ved in the Bialowieza National Park (hercafter called BNP) in Eastern Poland.
This forest is especially rich in woodpeckers, as all European species except
Dendrocopos syriacus breed there (ToMIALOJC et al. 1984, unpubl.). This paper
deals, however, only with six species inhabiting the forest interior, namely
Dendrocopos major, D. medius, D. minor, D. leucotos, Dryocopus martius and
Picoides tridactylus. Three other species living along the forest edges (Jynz
torquilla, Picus canus, P. viridis) have not been frequent enough in our study
areas to make an analysis possible.

As Biatowieza studies have been mainly focused on the whole bird community
analysis (TOMIALOJC et al. 1977, 1984) and not just on woodpeckers, the data
presented here deal only with some aspects of breeding ccology of woodpeckers
in the BNP, i.e. those aspects for which it was possible to gather data by means
of our standard field procedures. Though incomplete, the data are worth presen-
ting, as they can add to the present knowledge of habitat requirements and
nesting ecology of woodpeckers.

STUDY AREA

The description of the study area is following mainly the accounts of FFA-
LINSKI (1968, 1977) and ToOMIALOJIC et al. (1977, 1984).

The Bialowieza National Park is in the centre cf the Bialowieza Forest
(1250 km?2), which is situated at the border between Central and Eastern Europe
and within the zone of sub-continental climate : mean July temperature = 17.6°C,
mean January temperature = —4.3°C, mean period of snow-cover = 92 days,
mean yearly rainfall = 624 mm. Biogeographically, it falls within the mixed-
forest zone characterized by the presence of a significant amount of Norway
spruce Picea abies in almost all local tree stands. The stands in the Bialowieza
Forest are exceptionally high for European standards. |

The whole area of the Park (47.5 km?) has been strictly protected as a nature l
reserve since 1921, but even before its tree stands were not cut. No management,
except in order to clear fallen logs from a few ferest roads is allowed. The stends
in the Park contain large quantities of dead standing trees, stumps, freshly
uprooted trees and old decaying logs.

The climax forest communities of the Bialowieza National Park consist
mainly of oak-hornbeam T'ilio-Carpinetum stands, which occupy 44.4% of its
total area, and of swampy ash-alder Circaeo-Alnetum and alder Carici elongate-
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Alnetum stands oceupying together 21.6 9, of the Park and mixed-coniferous
forests Querco-Piceetum, Pino-Quercetum, Peucedano-Pinetum covering 28.19%.

The oak-hornbeam stands are the most structurally diversified ones. They
are composed of a dozen or more species of trees, being extremely diverse as
regards the age and size of trees. Several stands as a whole are over 200 years
old, with many trees 250—400 years old. Usually three layers in the canopy are
distinguishable in this forest type: the upper canopy (30-45 m) of spirelike
spruces and some big oaks Quercus robur; the main canopy (20-30 m) of eld
lime trees Tilia cordata, oaks, some spruces, maples Acer platanoides and
hornbeams Carpinus betulus; the lower canopy (10—20 m) consists mainly of
hornbeam, also lime and spruce trees.

In this habitat the amount of dead timber is at best a half of that in swampy
stands. '

Swampy deciduous stands are less stratified; there are orly two canopy
layers visible: the upper canopy composed mainly of alder Alnus glutinosa,
spruce and ash Fraxinus excelsior; the lower canopy of younger individuals of
the same three species of tree. The highest number of fallen logs is characteristics
of this type of habitat.

In coniferous stands the amount of dead timber (mainly broken stumps
or logs) is rather moderate, the canopy is composed of two layers: the upper
canopy of spruce and pine Pinus silvestris with an admixture of birches Betula
spp.; and the lower canopy — mainly of spruces intermixed with birches and
oaks.

MATERIAL AND METHODS

Data on woodpeckers distribution and abundance were collected in the course
of census work carried out during the 1975 —83 breeding seasons (ToOMIALOJIC et al.
1984 and unpubl.). Our study plots, 24—-33 ha, were chosen in three main types
of elimax forest stands in the BNP. The total area censused ranged from 187.5 ha
(1980-83) to 358.1 ha (1977). In order to reduce the potential cverestimation
of densities of scarce birds like woodpeckers, our several basic plots (sub-plots)
were located in pairs adjoining each other. In this way seme of ¢ur plots became
quite big, e.g. 48, 50.1 and 54 ha in oak-hornbeam forest, 25—-33 ha in riverine
ash-alder stands, and 32 and 50 ha in coniferous ores. Additionally cne big
plot cf 98 ha covering all three habitats was studied for a gradient analysis of
bird distribution (unpubl.).

Censuses were carried out with the application of the “combined mapping
technique”. The methed is fully described elsewhere (TOMIALOJC 1980, TOMIA-
1.0JC et al. 1984). Here only 2 brief summary of field procedures is presented.
Some points especially important in woodpecker censusing are given the pro-
minence. Bach plot was checked every 8-10 days during the breeding season
(10 April-25 June). Census-taker wolked slowly (about 2.5 hr/10 ha) through
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the plot putting on its plan all the records of birds and paying special attention

to simultaneous records of territorially behaving birds. In Dendrocopos medius
the “mewing” call and in other woodpecker species “drumming” or other
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Fig. 1. Records of Picoides tridactylus in the Bialowieza National Park, lumped observations
from 1975-84
A — nest-record, B — probable nesting, C — single breeding season observation, D — census plot, E — access
paths, F — cluster of breeding scason observations, years of confirmed or presumed breeding are given. As the
data were collected mainly within census plots and along access paths to them, the distribution of records does not
show a full picture of the species distribution within the Park

Rye. 1. Miejsca stwierdzen dzigciota tréjpaleczastego w Bialowieskim Parku Narodowym
w latach 1975-84

A — stwierdzenie lggu, B — gniezdzenie prawdopodobne, C — pojedyncza obserwacja w sezonie legowym, D —

powierzehnia prébna, E — drogi dojazdowe, ¥ — skupienia obserwacji w sezonie legowym ; podano lata stwierdzo-

nego lub prawdopodobnego gniezdzenia. Poniewaz dane zbierano giéwnie w obrebie powierzchni prébnych i wzdtuz
drég dojazdowych, rozmieszczenie obserwacji nie daje pelnego obrazu wyst¢powania gatunku w Parku

http://rcin.org.pl



Ecology of woodpeckers 5

territorial calling were on plans distinguished from non-territorial vocaliza-
tions. When possible, the sex of the observed individuals was recorded.

While visiting plots we always paid attention to distant drumming of scar-
cier species, first of all of Dryocopus martius, Dendrocopos leucotos and Picoides
tridactylus, thus, covering by aural control an area much larger than the plot
itself. All the records of scarce woodpeckers encountered during walking or riding
by bicycle to and back through the BNP were also marked on the plans of the
Park (see Figs 1 and 2).

All signs of breeding activities, ¢.e. hole-excavation, eopulation, collecting

NATIONAL PARK OF BIALOWEZA
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Fig. 2. Records of Dendrocopos leucotos in the Bialowieza National Park, lumped observations
from 1975-84

For explanations see Fig. 1

Ryc. 2. Miejsca stwierdzen dzieciola bialogrzbietego w Bialowieskim Parku Narodowym
w latach 1975-84

Objasnienia — patrz ryc. 1
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food for young, feeding nestlings, presence of newly fledged families were
recorded on the plins. Nest finding is an important element in the “combined
mapping”. As the nestlings of woodpeckers (at least some) were quite noisy
the nests could be found most easily during the nestling period. About 809,
of Dendrocopos major and D. medius nests, and about 70 9, of nests of D. leucotos
and D. minor were found during this period. The holes were observed only
from the ground. Some parameters, such as species of tree, the height above
the ground and entrance orientation were noted almost in every case. Recording
of other parameters, such as the position of a hole in a living versus a dead tree
was less consistent. The holes, if occupied, were checked on every consecutive
visit to the plot.

In addition to our data from the BNP the details of four nest-records of
Picoides tridactylus from the Augustéw Forest have been used (see Appendix).

All probabilities shown in the text, if not stated otherwise, refer to y2 test.

RESULTS

Habitat distribution, densities

The stands dominated by coniferes were regularly inhabited by three species
only: Dendrocopos major, Dryocopus martius, Picoides tridactylus (Tables 1
and 2). Even they, however, did not prefer this forest type as a breeding habitat.
The swampy forests on the contrary, were inhabited by all the species and the
densities or frequencies of all of them but Dendrocopos medius were higher, or
at least equal, to those found in the oak-hornbeam forest.

As regards the densities of individual species our data are satisfactory for
such calculations only for three most numerous species (Table 1).

Dendrocopos major appears to be fairly uniformly distributed among the
habitats of the BNP. It occupied all types of mature forest, being the most
numerous species in the swampy and coniferous stands, even though in the
latter its absolute densities were much lower (Table 1). The oak-hornbeam
stands were the only habitat where it was the second most numerous species,
being significantly less numerous (¢ test, p < 0.01) than Dendrocopos medius.

Dendrocopos medius nested regularly only in both deciduous habitats, al-
though sometimes it was also observed in the coniferous stands. Outside the BNP
it even bred exceptionally in the coniferes dominated stands, being in such
cases attached to groups of mature oak trees standing among pine-spruce
stand. Its densities in the BNP oak-hornbeam stands were significantly higher
(Table 1) than in the swampy ones.

Dendrocopos minor bred only in deciduous habitats (Table 1), yet its densi-
ties were far lower — three to five times — than of the previous two species.

The remaining three species (Dendrocopos leucotos, Picoides tridactylus, Dryo-
copus martius) were so scarce that even in the most extensive of our double-
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Table 1. Mean densities of woodpeckers in the Bialowieza National Park
The densities shown in the first bwo columas have been calculated by dividing the total number of territories by the total arca censused in that year and habitat. Probabi-
lities shown refer to Student's ¢ test
Tabela 1. Przecigtne zageszezenie dzigeioldow w Bialowieskim Parku Narodowym
Zageszezenia podance w pierwszych dwoéch kolumnach wyliczono dziclac ogolng liczbe stwierdzonych terytori6w przez laczna powicrzchnie kontrolowana w danym roku
i siedlisku. Podane prawdopodobicristwa obliczono testem ¢ Studenta

’ Density (territories/10 ha) — Zageszezenie (ferytoridw/10 ha)
Number =
Species Habitat of years Maximum within single
Gatunek Siedlisko Liezba B Range plot
1 t € (S-D.) b
& Zakres Maksymalne na poje-
l dynczej powierzelhni
All species | Ash-alder 9 2.3 (0.47)) 1HG=IED 3.4
Wiezystkie gatunki Leg l-NS
Oak-hornbeam 9 2.1 (0.50); - p < 0.001 1.2-2.7 3.3
Grad ‘-p < 0.001
Coniferous 9 | 0.4 (0.29) 0.1-0.8 1.0
Bor |
Dendrocopos major Ash-alder ' o 0.9 (0.46)l 0.4-1.9 2.0
| 168 ‘ l
;| Oak-hornbeam | 9 0.7 (0.28)] p < 0.01 0.3-1.1 1.5
Grad p < 0.05
Coniferous 9 0.4 (0.24) 0.1-0.7 0.8
Bor
Dendrocopos medius | Ash-alder 9 0.7 (0.17) 0.5-1.0 11511
Leg p < 0.01
Oak-hornheam 9 1.0 (0.15) 0.8-1.2 1.6
Grad
Coniferous 9 = L i
Bor
Dendrocopos minor Ash-alder 9 0.3 (0.15) 0.1-0.6 0.8
| Leg NS
Oak-hornbeam 9 0.2 (0.10) 0.1-0.4 0.6
Grad
Coniferous 9 - - =
Bér http://rcin.org.pl
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plots the number of pairs of any of them hardly ever exceeded one in a season
per plot. An attempt to calculate densities from such small samples would not
give realistic figures, hence, their distribution has been presented only in a semi-
quantitative form, i.e. as frequencies with which they were recorded as breeding
species in different habitats (Table 2). However, taking into account the almost
total absence of density evaluations from the lowland of Central Europe for
Dendrocopes leucotos and Picoides tridactylus we decided to present pictures of

Table 2. Number and percentage of plot-years of censuses with the breeding of D. leucotos,
D. martius and P. tridactylus in relation to habitat type
Habitat distribution of D. leucotos and P. iridactylus differs significantly from the distribution of the number of
plot-years among the habitats (p < 0.001 and » < 0.01 respectively), but that of D. martius is very similar to it
(» > 0.7)
Tabela 2. Liczba i udzial procentowy jednorocznych liczen na pojedynczych powierzchniach
probnych, na ktérych stwierdzono gniezdzenie dzieciolow bialogrzbietego, czarnego i tréj-
palczastego, w zaleznodci od typu siedliska

Rozmieszczenie siedliskowe dziecioléw bialogrzbietego i tréjpalezastego rézni sie istotnie od rozkladu liczb liczen
w ré6znych siedliskach (p < 0,001 i p < 0,01), natomiast rozmieszczenie dzieciola czarnego jest do niego podobne

(» > 0.7)
Total number of plot-
-years censused
Habitat Suma jednorocznych D. leucotos D. martius P. tridactylus
Siedlisko liczen na pojedynczych
powierzchniach
N s N % N oA N %
Ash-alder 20 100 20 100 | 10 50 | 15 75
Leg
Oak-hornbeam
Grad 40 100 28 70 15 37 7 17
Conif
T 21 100 2 9| 10 48| 8 38
All habitats
Whazystkie 81 100 50 62 35 43 30 37
siedliska

their distribution in fragments of the BNP more frequently penetrated during
our work (Figs 1 and 2). In spite of the obvious incompletness of these data they
suggest that breeding densities of both species in the BNP are as a rule some-
where around 1 pair/km? in their best habitats, and much lower if calculated
per the whole BNP area.

Dendrocopos leucotos occupied mainly the deciduous habitats, with clear
preference of swampy stands, in which it was recorded with a 100 9, frequency
(Table 2), and where most of its nests were found. Picoides tridactylus was
recorded in all the habitats studied but, as in the previous species, the ash-alder
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stands were its preferred breeding habitat. Only Dryocopus martius was fairly
uniformly distributed throughout the BNP forests without showing any clear-
cut habitat preferences (Table 2).

Population fluectuations

An analysis of year-to-year changes in numbers was possible only in the
two most numerous species (Fig. 3). The numbers of Dendrocopos medius appear-
ed to be relatively stable; the minima and maxima differing only by a factor
of two. The numbers of Dendrocopos major varied much more; the maximum
values were 4.5-fold higher than the minimum. Changes in numbers of Dendro-
copos major were correlated neither with mean temperatures of the preceding
winter, nor with changes in numbers of Dendrocopos medius as potential compe-
titor. We suspect that they may rather reflect the events connected with the
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Fig. 3. Population indices of Dendrocopos medius, D. major and mean temperatures December-
March (bars)
The values presented show how much and in which direction the number of birds breeding in & compared year
differed from their number in the same plots in 1977
Ryec. 3. Wskazniki liczebnosei dzigeioléw éredniego (DEN MED) i duzego (DEN MAJ) oraz
przecigtne temperatury w okresie XIT-TIT (stupki)

Przedstawione wartosci pokazuja o ile i w jakim kierunku liczebnogé ptakéw gniczdzacych si¢ w por6wnywanym
roku réznila sig¢ od ich liczebnoéci na tych samych powierzchniach w 1977
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irruptive movements over larger parts of the continent known to occur in this
species (GLUTZ and BAUER 1980). In Dendrocopos medius the correlation between
winter temperatures and the population index was stronger (r = 0.56, p < 0.10),
though not significant either. Even in this species, however, the most severe
winter 1978/79 had no clear detrimental impact, its 1979 density remaining
on the same low level as in 1978.

Nest-sites

As a rule woodpeckers excavate new holes each spring. Only five cases (3.8 9,)
were observed when holes from previous years were occupied by Dendrocopos
major; it once occupied an old hole of Picoides tridactylus and four old holes of
its own species.

In all habitats Picoides tridactylus excavated most of their holes in spruces
(Table 3), whereas other woodpeckers utilized this tree only exceptionally
(p at least < 0.05, ¢f Tables 3 and 4). It should be stressed here that most of its
holes were in dead or dying spruces, frequent in this ancient forest.

In swampy stands birds from all the other species bred mcstly in alders,
which constituted 68 %, (D. medius) to 100 Y, (D. leucotos) of their nesting trees
there. In the oak-hornbeam forest, however, tree-species selected for breeding
differed significantly from those utilized in the swampy forest (Table 4). Den-
drocopos major in the oak-hornbeam stands excavated its nesting holes mostly in
aspens (40 %) and hornbeams (24 9%,), whereas D. medius in hornbeams (41 9%,)
and oaks (31 %) — Table 4. The hornbeam was also most often utilized by D. leu-
cotos (50 %) and D. minor (86 9,) in this habitat.

Table 3. The distribution of holes of four woodpecker species in relation to species of trees
Tabela 3. Gatunki drzew uzywane przez cztery gatunki dziecioléow do wykuwania dziupli

Tree species D. minor ‘I P. tridactylus | D. leucotos D. martius
Gatunek drzewa S = v — S5 "l
N % ’ N % N c ! N %
Alnus glutinosa | 9 47 l 3 16 4 29 1 14
Frazinus execlsior 4 2SI — ‘ 1 14
Picea excelsa = 13 68 = ol 14
Carpinus betulus 6 32 — 3 36 | 1 14
Quercus robur ' — - 2 T
Acer platanoides — — — 1 14
Betula spp. ‘ — — 1 7 —
Populus tremula — 2 11 1 7 -
Pinus silvestris — 1 5 = t 2 28
“dead tree” — - \ 1 |
,martwe drzewo” ;
Total — Razem ’1 19 100 ' 19 100 ‘ 14 100 7 100

http://rcin.org.pl



Ecology of woodpeckers 11

Table 4. The distribution of nest-holes of D. medius and D. magjor in relation to tree-species
and habitat

The inter-habitat differences in distribution of tree-species chosen for breeding are in both species significant

{p < 0.001). D. medius differs from D. major (p < 0.001) in its selection of nest-trees in the oak-hornbeam stands

Tabela 4. Umieszczenie dziupli dzieciolow §redniego i duzego w zaleznosci od gatunku drzewa
i siedliska

Miedzysiedliskowe roéznice w czestosei wybierania poszezegdlnych gatunkéw drzew do gniezdzenia sa u obu

gatunkow istotne (p < 0,001). Dzieciol éredni rézni sig istotnie od dzieciola duzego cz¢stoScia wyboru réznych
gatunkéw drzew w gradach (p < 0,001)

|
D. medius D. major
Tree species Ash- Oak- | Total | Ash- Oak- | Coni- Total
Gatunek drzewa alder horn- Razem alder horn- ferous Razem
beam bean
Leg Grad N o Leg Grad Bér N %
Alnus glutinosa 15 — 15 21 37 — — 8L 28
Fraxinus excelsior 2 1 3. 4 3 4 — VIS 6
Carpinus betulus — 21 21 29 — 17 1 18 14
Quercus robur 2 16 18 25 — 10 2 12 9
Acer platanoides 1l 4 Gp = - 4 - 4 3
Tilia cordata — 2 2 03 — 1 = 1 1
Populus tremula — — - 3 28 7 38 29
Betula spp. — — - — 4 4 8 6
Pinus silvesiris — — - — — 4 4 3
Picea excelsa 2 1 R — 2 1 3 2
Ulmus spp. — 1 ] — — - =
“dead tree” = 5 5 - — — -
smartwe drzewo” _
Total — Razem 22 51 73 100 43 70 19 132 100

Because of the lack of quantitative data a direct comparison of tree-species
ntilization by woodpeckers, and their availability in the forest, is impossible
at the moment. Yet, in some cases the differences were so striking that they
¢an be indicated here. Namely, though spruce is the most numerous tree species
in the ccniferous stands and constitutes a quarter or more of all tress in the
deciduous stands, it is clearly avoided by all species but Picoides tridactylus
(¢f Tables 3 and 4). On the contrary, the aspen is rather a scarce species in our
study plots, constituting on the average one percent or so of the tree community.
Yet it is clearly preferred by Dendrocopos major which made almost 309, of
their holes in this tree. Another preferred tree is the alder. It accounts for only
a4 quarter up to a half of the tree stands in swampy places yet the majority
of holes of almost all species found in such areas were made in it (¢f Tables 3
and 4).

The proportion of holes excavated in dead or decaying wood, i.e. in places
described as “rotten, dead, broken, stump, under bracket fungus” and the like,
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12 T. Wesolowski and L. Tomialojé

varied among the species. Dendrocopos major excavated only 26.3 %, of its holes
in such places, significantly less (p < 0.001 for each comparison) than D. med-
tus — 52.6 9, or the other species (71-79 %). It should be emphasised, however,
that the percentages shown here have only an approximate value, and do not
reflect precisely the real proportion of holes made in dead and decaying wood.
The proportion could be somewhat higher as it was often impossible to decide
from the ground if the wood was dead or not.

The woodpeckers in the BNP excavated their holes 2—35 m above the
ground (Fig. 4). Holes (not shown in the Figure) of Dryocopus martius were on
the average situated about 16 (8—25) m above the ground. Dendrocopos leucotos
was nesting the highest, its mean hole-height was almost eight metres higher
than that of the lowest nesting species — Picoides tridactylus (Fig. 4).

Orientation of hole-entrances of two most numerous species has been pre-
sented in Figure 5.

DEN LEU DEN MED DEN MAJ DEN MIN PIC TRI

i

(5

0 0 Q0 0 20 o 0 20 o o 20 © o 2 0 %
X = 17.8 149 120 11 10.2
N = 13 64 123 17 17

Fig. 4. Percentage distribution of hole-heights in Dendrocopos leucotos, D. medius, D. major
D. minor and Picoides tridactylus

The hole-height distribution in D. medius differs significantly from that in D. major (p < 0.02) and P. tridactylus
(p < 0.05). Differences between the distributions in other species are not significant

Ryc. 4. Rozklad procentowy wysokosci polozenia dziupli dzieciolow bialogrzbietego (DEN
LEU), éredniego (DEN MED), duzego (DEN MAJ), malego (DEN MIN) i tréjpalczastego
(PIC TRI)

Rozklad wysokoéci polozenia dziupli u dzigciola éredniego r6zni sie istotnie od rozkladéw u dziecioléw duzego
(p < 0,02) i trojpalczastego (p < 0,05). Roéznice miedzy rozkladami u pozostalych gatunkéw sa nieistotne

Timing of breeding

Because all holes were checked only from a distance no direct observation
on the timing of egg-laying is available. However, with the data at hand, it
is possible to approximately estimate the time of fledging (Table 5). Exact
dates of nest leaving by young woodpeckers were recorded only exceptionally.
Usually during one visit parents feeding young or nestlings calling loudly were

http://rcin.org.pl



Ecology of woodpeckers 13

DEN MED DEN MAJ
N N

Fig. 5. Percentage distribution of hole-entrance exposures in Dendrocopos medius (N = 62)
and D. major (N = 119)

If hole-entrances were oriented randomly in respect to compass directions one would expect all lines to be equal

in length to the radii of circles marked with dotted line. D. medius excavates more holes than expected in the

southern (p < 0.02) and D. major more holes than expected in the southern (p < 0.01) and the northern (p < 0.05)
sides of trees

Ryec. 5. Rozklad procentowy ekspozycji otworéw dziupli u dziecioléw fredniego (N = 62)
i duzego (N = 119)

Jesli otwory dziupli bylyby, w stosunku do stron $wiata, skierowane losowo, to nalezaloby oczekiwa¢, ze wszystkie

linie beda, mialy jednakows dlugosé, r6wna promicniowi okregéw zaznaczonych linig kropkowana. W stosunku do

wartosci oczekiwanych dzieciol sredni wykuwa wiccej dziupli o ekspozycji potudniowej (» < 0,02), a dzigciol duzy
wiecej dziupli o ekspozycji poludniowej (» < 0,01) i pélnocnej (p < 0,05)

recorded and next time when the hole was visited no sings of birds presence
were observed. Thus it has been assumed that in such cases young fledged half
way (4-5 days) between the two check-visits.

As follows from the Table 5 fledglings of Dendrocopos leucotos were appearing
mostly in the last ten-day period of May, about twenty days earlier than the
fledglings of D. minor, D. major and D. medius. The main fledging period
of the latter species fell on mid-June. Picoides tridactylus was the latest species
then, its fledglings appearing mainly in the second and third ten days periods
of June.

According to the data collated by GLuTz and BAUER (1980) the period of
time passing between the laying of the first egg and fledging is about 45 days
in Dendrocopos leucotos and 35—40 days in the other species. By subtracting
this amount of time from the fledging dates presented in Table 5 one can calcula-
te that in the BNP Dendrocopos leucotos starts to lay eggs in the first ten-day
period of April; D. major, D. medius and D. minor commence egg-laying in
the last days of April but their main laying periods are in the first ten-day
period of May. Finally, Picoides tridactylus starts egg-laying in the first ten-day
period of May and continues throughout this month.
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Table 5. The distribution of estimated fledging times of different woodpecker species in the
consecutive ten-day periods
The distribution of fledging dates of D. lencotos differs significantly (p < 0.01) from those of all the other specics,
whercas that of P. tridactylus diffors significantly (p < 0.05) from those of all the species but . medius
Tabela 5. Rozklad przyblizonych termindéw wylotu mlodyeh z dziupli u réznych gatunkow
dziecioléw w Lkolejnych dekadach

TRozklad termin6w wylotu mlodych dziecioléw bialogrzbietych rézni si¢ istotnie od rozkladu terminéw wszystkich
pozostalyeh gatunkow (p < 0.01), a rozklad terminéw wylotu mlodych dzigeiolow tréijpalczastych rézni sig¢ istotnie
od takiego rozkladu u wszystkich porownywanych gatunéw poza dzieciolem $rednim (p < 0.05)

May ) June ' Juiy
. Maj Czerwiee i Lipiec
Species - | = )
Gatunek Yoo } 11 1 11 111 I
N %N %|{N¥N % |N %|N %|N %
D. leucotos 10 | 2 20 \ 5 50 2 20| — 1 10|
D. minor 9 | — - 1 11| 8 89| — -
D. medius 65 = ’ — 12 18 | 48 74 5 8 —
D. major 128 — — 23 18 | 83 65 | 20 16 2 2
P. tridactylus 11 - | — — 5 45 4 36 2 18
DISCUSSION

Habitat distribution of weodpeckers in the BNP quite well fits the deserip-
tions of their habitat preferences elsewhere, e.g. in Central Europe (papers
cited in GLuTZ and BAUER 1980), the Soviet Union (DEMENTEV et al. 1951),
Finland (PYNNONEN 1939, HAAPANEN 1965), Norway (Haland and Toft 1983)
or Japan (Matsuoka 1979). Two species, however, show some peculiarities
which are worth discussing.

Firstly, it has been repeatedly reported that the distribution of Dendrocopos
medius is strongly dependent on the presence of old oak woodland (e.g. VoouUs
1947, BLUME 1968, SCHUBERT 1978, AULEN ¢t al. 1978, BAUER and GLUTZ 1930,
MULLER 1982). The data from the BNP, where D. medius breeds regularly in
swampy stands, containing hardly any osk tree, suggest that the restriction
to oak woodland visible elsewhere in Europe has probably been brought about
by man’s destruction of some of its primaeval habitats — 4.e. riverine forests.

Secondly, throughout its range Picoides tridactylus is a species of coniferous
forest. The nominate subspecies P. t. tridactylus, with which the Bialowieza
birds belong (TOMIALOF¢ 1972), breeds almost exclusively in the zone of pine
and spruce boreal forests, and only in some places in northern Fennoscandia
does it enter birch woods (GLuTz and BAUER 1980, MALTCHEVSKIY and PuU-
KINSKIY 1983). Observations from the BNP show, however, that this species
breeds with the highest frcquency in swampy ash-alder stands in which spruces
constitute only an admixture. Even when it breeds in other types of stands
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there it chooses the wettest parts of them (all the nests found in the oak-horn-
beam and coniferous stands were situated in such places). The same situation
was recorded in the Augustow Forest as well — four nests found there were
situated in wet fragments in the vicinity of forest lakes (see Appendix).

There ean be two explanations of this pattern. Firstly, the Bialowieza
Forest constitutes the southernmost fringe ¢f the breeding range of this boreal
form. Thus one can suppose that, in such condmons, such wet and cool habitats
fit best its microeclimatic requirements.

An alternative interpretation can be, however, that the pattern is some
kind of an artifact. This species needs an amount of dead or dying spruces for
foraging, and these are mostly found in swampy places, either left aside as
nature reserves, or, when in a managed forest, are exploited by man less inten-
sively because of difficulty in access to such sites.

A comparison of Dendrocopos minor densities recorded in the BNP with
those found elsewhere shows that the values from the BNP (0.2-0.3 p/10 ha)
belong to the highest known from literature (see data from bigzger plots presented
by SCHIERMANN 1930, SCHUMANN 1973, GLOWACINSKI 1975, LOVATY 1980).
This possibly reflects the very old age of the BNP stands containing large
amount of soft-timber decaying branches of large trees.

The densities of Dendrocopos medius recorded in the oak-hornbeam stands in
the BNP fall well into the range of values recorded in similar forest elsewhere
(PFEIFER and KEIL 1961, FERRY and FrRocHOT 1965, RUGE 1971, JENNI 1977).
Densities higher than those in Bialowieza, reaching 1.6 p/10 ha were reported
only from southern France (LovATy 1980), the Odra river valley in Poland
(TomIALOJ¢ and ProOFUS 1977) and from some parts of Switzerland (BUHLER
1976 following JENNI 1977).

Surprisingly enough, in spite of the large quantity of dead timber in the
primaeval forest the densities of Dendrocopos major in the BNP are rather low.
With average values 0.6—-0.8 p/10 ha in deciduous habitats and maximum value
2 p/10 ha the Bialowieza stands fall well below the maximum densities recorded
in the GDR, the FRG, Switzerland (papers cited in GLUTZ and BATUER 1980).
The reason for these differences in numbers are not clear, the one possible
contributing factor might be much greater fragmentation of forests in other
parts of Europe and the so called “island effect”.

In comparison to other areas of Europe the nesting habitats of woodpeckers
in the BNP show many peculiarities. All the species breed much higher there than
anywhere else (BLAGOSKLONOV 1968, HAFTORN 1971, EzrovA 1977, SCHUBERT
1978, MATSUOKA 1979, papers cited in GLuTZ and BAUER 1980, HALAND and
Torr 1983, PALM in RUTSCHKE 1983). This regional difference cortain]y reflects
the exceptional height of Bialowieza trees, which could reach 42-43 m (oak,
lime), 45 m (pine) or even 55 m (spruce) — FALINSKI (1977), TOMIALOJC et al.
(1984).

The utilization of trees for nesting by Bialowieza Dendrocopos major, and
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especially its high preference of aspens, is similar to that recorded in other
parts of Poland (STEINFATT 1937, GRADZIEL 1977), in the region of Moscow,
Voronezh and Leningrad of the Soviet Union (BLAGOSKLONOV 1968, EZHOVA
1977, MALTCHEVSKIY and PUKINSKIY 1983) or in Finland (PYNNONEN 1939,
HAAPANEN 1965). On the other hand, the nesting-tree selection of Dendrocopos
medius, D. leucotos and Picoides tridactylus shows several differences when
compared with data from other regions. In the case of Dendrocopos medius,
according to GLUTZ and BAUER (1980), various species of oaks are preferred,
whereas in Bialowieza, besides the oaks, hornbeams and alders are also frequent-
ly used. Similarly, the majority of Dendrocopos leucotos holes in the BNP are
placed in hornbeams and alders, whereas birches and aspens prevail in Norway
(HAFTORN 1971, HALAND and Torr 1983) and sycamore Acer pseudoplatanus
and beeches in the Alps (Ruck and WEBER 1974).

A very sharp preponderance of spruce as a nesting tree by Picoides tridactylus
in the BNP does not fit the pattern found elsewhere. In Norway this species
nests mostly in aspens and birches or pines, while spruces constituted only 24 9,
of 37 nesting trees studied (HAFTORN 1971). In the Leningrad province nests
were found only in birches and aspens (MALTCHEVSKIY and PUKINSKIY 1983).
This difference, again, might be the result of the primaeval character of the
BNP stands where many dead spruces are left standing, while in other managed
forests they are usually removed and birds are forced either to excavate their
holes in living spruces or in deciduous soft-timber trees.

Several pieces of evidence, both presented above or found in historical data
referring to former distribution of woodpeckers in Poland, suggest that the
numbers of two scarce species (Dendrocopos leucotos and Picoides tridactylus) must
have decreased very much because of forest management. Human activity leads
to the disappearance of soft-timber tree species and of dead or dying trees from
our forests. Therefore, one can hypothesize that some centuries ago Picoides
tridactylus must have been distributed throughout the whole range of the native
spruce. Under the pressure of forest management it has recently been restricted
only to some protected or hardly accessible forest sections. Similar explanation
could most probably be suggested for Dendrocopos leucotos, which still during
the 19th century was a widespread though scarce breeder in the whole area
east of the Vistula river (TACZANOWSKI 1882) except Masuria (TISCHLER 1941).
Some old data from 19th century permit the claim that it once used to breed
even in Silesia, but got extinct under the pressure of conifere monoculture
planting. The future of both species in Poland is clearly dependent on the
amount of ancient remnants in our forests put under legal protection as nature
reserves, as well as, on a turn to more biological forest management of the
remaining forests.

The breeding period of Bialowieza woodpeckers does not basically deviate
from that recorded elsewhere in Central Europe (GLUTZ and BAUER 1980).
That Dendrocopos leucotos starts breeding much earlier than other species do,
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as observed in the BNP, was also found during 19th century for the Lublin
and Warsaw provinces (TACZANOWSKI 1882), and more recently the Alps (RuU-
GE 1974), near Leningrad (MALTCHEVSKIY and PUKINSKIY 1983) and in Japan
(MATSUOKA 1979). MATSUOKA suggests that its earlier breeding serves as an
adaptation to the early-spring peak in the availability of coleopterean larvae —
the main food item brought to the nestlings. Dendrocopos major and Dendrocopos
kizuki, breeding later, feed their nestlings mainly with caterpillars which appear
later in the season.

The last problem worth discussing here is the question of co-occurrence of
different woodpecker species. Classical theories of community ecology (e.g.
MACARTHUR and LEVINS 1967, MACARTHUR 1968, LACK 1971) would predict
that in such species-rich guilds there are numerous mechanisms which could
decrease niche overlaps, thus enabling birds to avoid interspecific competition.
The data collected in the BNP suggest, however, that the species studied ten-
ded rather to converge (instead of diverging as predicted by the theories) in
many niche parameters. It was not unusual to find all six species breeding
simultaneously within the same plot. The swampy ash-alder stands were pre-
ferred by virtually all species but Dendrocopos medius, though even the latter
one still bred in a relatively high density there. Furthermore, the species which
in other habitats differed in their choice of nest-trees, in the ash-alder stands
all excavated their holes mostly in one species — the alder. Moreover, the
breeding seasons of Dendrocopos minor, D. medius and D. major overlapped
completely, thus their nestlings appeard simultaneously and peak demand for
food coincided.

An analysis of all these observations arouses doubts whether the breeding
woodpeckers were really attempting to avoid niche overlap with the congene-
ries. It seems rather that some other selective pressures such as for example
seasonal and spatial distribution of food resources and safety from predators
(TOoMIALOJC et al. 1984) were more influential in shaping their ecology.

It is impossible to solve this problem with the data at hand. To answer
this question detailed comparative study of foraging behaviour and interspeci-
fic interactions of woodpeckers in the BNP would be needed.
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APPENDIX

Nest-records of Picoides tripactylus in the Augustéw Forest

The Augustéow Forest lies in the NE corner of Poland and has much more northern

character than the Bialowicia Forest, being mostly composed of pine-spruce coniferous
stands.

2 June 1860 — hole with 7 newly hatched young in a strongly decayed stump
of aspen, 5.5 m above the ground, in a swampy forest stand (TACZANOWSKI
1882);

5 June 1968 — hole with young in spruce, 10 m height.

Habitat: cool spruce stand with aspen, birch and alder on a peninsula on Lake
Tobotowo (K. JANOWSKI and L. ToMIAL0J¢ unpubl.);
11 June 1968 — hole with young, in spruce, 8 m height.
. Habitat: spruce stand with some alder and pine, on a Sphagnum bog, on Lake
Wiltkokuk (KJ and LT);
13 June 1968 — hole with young, in aspen, 8 m height.

Habitat: spruce-pine stand with some aspen, 20 m from a small forest lake
(KJ and LT).
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STRESZCZENIE

[Ekologia rozrodu dzigcioléw w pierwotnym lesie strefy umiarkowanej —
dane wstepne.]

Obserwacje prowadzono w latach 1975-84 w klimaksowych zespolach
tegéw, gradéw i boréw Bialowieskiego Parku Narodowego. Analizowane s
dane dotyczace dzieciola duzego Dendrocopos major, dzigciola §redniego D. med-
ius, dzieciotka D. minor, dzigciola bialogrzbietego D. leucotos, dzieciota czarnego
Dryocopus martius i dzigciola tréjpalczastego Picoides tridactylus.

Ogolne zageszezenie dzigeioléw w borach (0.4 p/10 ha) bylo znacznie nizsze
niz w gradach i legach (2.1-2.3 p/10 ha) — tab. 1. \V borach wystepowaly
regularnie tylko trzy gatunki (dziecioly duzy, ezarny, tréjpalezasty). Wyste-
powanie dzieciota $redniego, dzieciotka i dzieciota bialogrzbietego byto ograni-
czone do laséw liSciastych, przy czym dzieciol §redni preferowal grady, a biato-
grzbiety tegi (tab. 1 i 2). Dzieciol tréjpalczasty, chociaz gniezdzil sie we wszyst-
kich siedliskach, najliczniej wystepowal w legach (tab. 2). Zageszezenia
dziecioléw biatogrzbietego i tréjpalezastego byty bardzo niskie, rzedu 1 p/km?
lub mniej (rye. 1 i 2).

Dzieciol duzy wykazywal znacznie silniejsze wahania liczebnosci niz dzie-
ciol gredni. Zmiany liczebnogci obu gatunkéw nie byly ze soba skorelowane
(rye. 3).

Dzieciol tréjpalezasty wykuwal dziuple gtéwnie w martwych Swierkach,
podezas gdy inne dzigcioly unikaly tego drzewa (tab. 3 i 4). W legach dzieciolty
gniezdzily sie najczesciej w olchach, natomiast w gradach dzieciol duzy gniez-
dzit sie gléwnie w osikach, a dzieciol §redni, dzigciolek i dzieciol bialogrzbiety
w grabach. Wszystkie gatunki, z wyjatkiem dzigciola duzego, wykuwaly wigk-
szo$6 swoich dziupli w martwym drewnie.

Dziuple zakladane byly na wysoko§ei 2-35 m, przecietnie najwyzej gniez-
dzil sie dzieciot bialogrzbiety, a najnizej dzigciol trojpalczasty (ryc. 4).

Najweze$niej przystepowal do legow dzieciol bialogrzbiety. Piskleta z naj-
weze§niejszych legéw tego gatunku opuszezaly dziuple w koncu drugiej dekady
maja. Najpézniej przystepowat do legéw dzieciol trojpalezasty; piskleta tego
gatunku nie opuszczaty dziupli przed druga dekada czerwca (tab. 5).

Preferencje siedliskowe dzieciotdéw w BPN byly zasadniczo zgodne
z podawanymi w literaturze, cech¢ specyficzna stanowilo czeste gniezdzenie
dzieciota tréjpalczastego w tegach 1 wysoka liczebno$¢ dzigciola Sredniego
w tym typie siedliska.

W BPN dziuple byly wykuwane znacznie wyzej niz na innych obszarach;
réwniez gatunki drzew, w ktorych znajdowaly sie dziuple, réznily si¢ od wyko-
rzystywanych w tym celu gdzie indziej. Roéznice te wynikaja prawdopodob-
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nie z nadzwyczajnej wysokosci drzewostanéw w BNP i ich zachowania w pier-
wotnym stanie.

PodkreSlona zostala konieczno§é wziecia pod ochrong¢ takze w innych czes-
ciach Polski fragmentéw naturalnych laséw stanowigcych §rodowisko dziecio-
16w bialogrzbietego i tréjpalezastego, gatunkéw zagrozonych wyginieciem
w naszym kraju.
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