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In 1974-1977 quantitative studies of birds during breeding season were conducted
on 7 over mature stands in five types of coniferous forest communities (140 ha) located in
the Bialowieza National Park and in the part of Bialowieza Primeval Forest that was under
management. All these forests show a high degree of naturality since they appeared as
a result of natural restoration. A total of 47 species of birds were noted, out of which 41
are breeding in this area. The density of pairs was low (24.8-53.9 pairs/10 ha). The core
of avifauna in all plots was formed by 4 species: Fringilla coelebs, Phylloscopus sibilatriz,
BRegulus requlus and Erithacus rubecula. Majority of species, also the dominant ones, attain
a somewhat higher density in the National Park than in the remaining part of Bialowieza
Forest. Natural mixed coniferous forests in different parts of the Forest have similar bird
communities, clearly differing from those of the bog moss spruce forest Sphagno Girgen-
sohnii-Piceetum.
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I'ne3goBasi aBudayHa OopoB BeoBexckoil myIlu.

B 1974-1977 r.r. Ha ceMmu Iiomiagkax CTaporo XBOMHOTO APEBOCTOS NPEACTABIISAIOLIETO MATH THIOB
Oopos (140 ra), HaAXOAAIIUXCS KaK HA TEPPUTOPHH BeI0BEXKCKOro HalMOHAJIBHOIO Napka, Tak M 3KCIJIO-
aTHPYEMOI 4acTH NyUId ObUIA NPOBEIEHBI B IIEPHOJ THE3IMOBAHUS KOJMYECTBEHHBIC HMCCIIEIOBAHHS II0
nTuuaM. Bece oOCyXImeHHBIE OOpBI XapaKTEPHU3YIOTCS 3HAYUTEJIBHOU HATYpPaJIbHOCTBIO, IOCKOJIBKY OHH
BO3HUKIIH B IPOLIECCE €CTECTBEHHOM pereHepanuu. OTMedeHo 47 BHIOB NTHII, B TOM YHCiIe 41 rHE3IsAIuXCsl.
ITinoTHoCcTh map Obuta Hm2xas (24,8-53,9 map/10 ra). Koctsak aBudayHbl COCTABIISUIM HA BCEX HMCCIIEHO-
BaHHEIX Tuiowankax 4 pima: Fringilla coelebs, Phylloscopus sibilatriz, Regulus regulus n Erithacus rube-
cula. BOTBIIMHCTBO BHJOB, KaK M I'pynna JOMHUHHPYIOIIMX BHUIOB, NOCTHUrajla B HAIMOHAJbHOM MapkKe
HECKOJIBKO OOJIBbIIEH MIIOTHOCTH, Y€M B OCTAJILHOM 4acTH mymiy. ViccienoBaHus NOKa3aiu, YTO €CTECTBEH-
HbI€ CMeNIaHHbIE OOPBI U3 PA3HBIX YACTEH NyIIU UMEFOT CXOAHbIE KOMIUIEKCHI TITHUI], Y€TKO OT/IMYAIOIIHECSH

OT KOMILJIEKCOB, HACEIAIOUMX C(harHOBbIE CIBHHUKH.
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Quantitative investigations of bird communities in the Bialowieza Pri-
meval Forest were initiated as late as in 1972. The efforts were focussed pri-
marily on coniferous forests since they predominate in Polish stands and their
biological resistance is an important economical factor. In the Bialowieza
Primeval Forest the currently utilized ¢ver mature coniferous stand shows many
feature of a primeval forest since it appeared as a result of natural restitution.
The oldest class of coniferous forest stands was chosen for the studies since
due to rapid cuts the stands of natural origin in this age class will disappear
in the managed part of Bialowieza Primeval Forest, while younger classes
represent already planted stands.

The mosaic pattern of forest types is a characteristic feature of the na-
tural stands in the Bialowieza Primeval Forest and the forest management
further increases this pattern. Such situation makes rather difficult the choice
of spacious homogeneous. plots for studies.

The studies aimed at characterizing breeding bird communities of natural
coniferous forests in the Bialowieza Primeval Forest and verification of the
differentiation of these communities connected with the types of plant com-
‘munities and loecation of study plots (their surroundings).

METHODS

The studies were based on the mapping method (ENEMAR 1959, ToMIALOJC
1968). Census plots of a rectangular shape included incompletely homogencous
patches of vegetation, which is not a disadvantage since the mosalc pattern
is a natural feature of the Bialowieza Primeval Forest. Censuses were carried
out since mid-April to mid-June, each starting early in the morning. Every
plot was surveyed one time in the evening. A survey of 10 ha lasted 1.5 to
2.5 hrs. During the season there were 6 to 9 censuses on each plot. The adopted
breeding criterion was the occurrence three times or twice in a season of a bird
whose behaviour indicated a settled mode of life. All plots were surveyed 1n
1976 and two were investigated for three breeding seasons. ;

The list of bird species split into ecological groups according to the loca-
tion of nests has been accepted after ToMIALOJCG (1970). The nomenclature of
forest plant associations has been accepted after SOKOLOWSKI (1979). The
description of the plots was prepared on the basis of the ”Plan of forest mana-
gement in the Bialowieza Primeval Forest for 1 October 1968 — 30 September
1978”7, as well as on phytosociolegical records by Aleksander W. SOKOLOWSKI. k
The estimation of the number of pairs was checked by Ludwik TOMIALOJC
and Tomasz WESOLOWSKI. To these persons the authors express their cordial

thanks.
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STUDY AREA DESCRIPTION

The Bialowieza Primeval Forest is a compact complex of woods 1250 km?
in area, situated on the western margin of eastern Eurepe. The configuration
of the terrain is little variable, the plant vegetation rich and diversified. The
Bialowieza National Park and the reserves are especially characterized by
a good state of natural plant community preservation and by rather old age
of stands (FALINSKI 1968, SOKOLOWSKI 1976). :

In the Bialowieza National Park — protected since 1921 — the tree stands
are characterized by the least influence of man. Coniferous forests occupy the
highest terrains (more than 160 m a.s.l.), the stands show mixed species com-
positions with spruce prevailing. The censuses were carried out on two plots
of a total area of 60 ha.

Spruce forests on peat cover rather small areas. The natural over mature
stand, least disturbed by management was included among preserved area
during the studies. The censuses were conducted on two plots, 30 ha in total
area. | ‘ | .

Coniferous forests in the part of Bialowieza Primeval Forest under mana-
gement cover about 37 per cent of the total stand area. The largest areas are
occupied by Calamagrostio arundinaceae-Piceetum. As a result of the biological
and climatic factors the pine retreats from habitats of mixed coniferous forest,
and the percentage of spruce is increasing. The management activity (renewal
after cuts) leads to an increase of the area overgrown with pine. The censuses
conducted on three plots — 50 ha in total area.

The study plots (Fig. 1) included mature stands of natural origin differing
slightly in the degree of natural-state disturbance and considerably in the
type of surroundings. In spite of the efforts made to choose homogeneous forest
Ppateches for the studies six types of plant communities were found in the study
area. |

1. Calamagrostio arundinaceae-Piceetum. The stand made up mainly of
the spruce, the herb layer typical of coniferous forest with a small percentage
of species characteristic of deciduous, oak-lime-hornbeam forests. This is the
main type cof coniferous forest within the northern range of Picea abies, of
boreal nature. It occurs at the following plots: Wyspa, Gilowa, Kolejkowa
and NiedZwiedzica. ' '

2. Vaccinio myrtilli-Piceetum. A spruce forest with an admixture of Betula
pendula, sporadically Pinus silvestris. The herb layer of boreal nature. It occurs
at the following plots: Jagiellonska and Niedzwiedzica.

3. Vaceinio myrtilli-Pinetum. The stand consists of Pinus silvestris and
Picea abies. In the herb layer Vacciniwm myrtillus is growing exuberantly and
Molinia coerulea is present. It is found at plots: Gilowa and NiedZwiedzica.

4. Vaccinio witis-idaeae-Pinetum. The driest habitat, Pinus silvestris is
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Fig. 1. Distribution of study plots in Bialowieza Primeval Forest.

1 — larger coniferous forest complexes, 2 — boundary of the Bialowieza National Park, 3 — boundary of the
Primeval Forest, 4 — boundary of Poland. Study plots: GK — Gleboki Kat: J — J agielloniska; K — Kolejkowa;
G — Gilowa; W — Wyspa; N — Niedzwiedzica; WB — Wysokie Bagno.

predominant and Vaceinium myrtillus occurs in the herb layer. It is found on

the Jagiellonska plot. |

- 5. Sphagno Girgensohnii-Piceetum. A spruce forest with an admixture of
Pinus silvestris and Betula pendula. Coniferous forest species and bog species
in the herb layer, and among mosses many Sphagnum species are found. The
plant community is of boreal nature. It reaches here the limit of its south-
western range. It occurs at the following plots: Wysokie Bagno and Gleboki

Kat.



Avifauna in coniferous forests 8H

6. Carici elongatae-Alnetum. In the tree stand Alnus glutinose prevails
with an admixture of Picea abies and single Fraxinus excelsior. An exuberant
herb layer. It occurs on plots: Wysokie Bagno and Gleboki Kat.

Description of census plots

1. Plot Wyspa — compartments 284 and 285 in the Bialowieza National Park, size
10 ha, in 1975 nine censuses were made. This plot is located in a Calamagrostio arundi-
naceae-Piceetum patch, 30 ha in area, this plant association covering about 90 9, of the area.
The stand 130-150 years old consists mostly of Picea abies (70-80 9 of total stand). A con-
stant admixture consists of Pinus silvestris and Betula pendula; Quercus sp. is represented
by single trees, and Populus tremula sporadically. In the southern part of this plot the
proportion of Pinus silvesiris attains 509,. In the lower layer Carpinus betulus is present.
The height of the stand attains 35 m. The shrub layer is poorly developed. It consists mostly
of Carpinus betulus and infrequent: Sorbus aucuparia, Picea abies, Tilia sp., Populus tremula
and Frangula alnus.

2. Plot Niedzwiedzica — compartments 318 and 288 in the Bialowieza National
Park, 50 ha in area; eight censuses were carried out there in 1975.

The stand, as on plot Wyspa, is characterized by a multilayer structure. The charac-
teristic features are gaps after fallen trees, laying trunks and branches. More than a half
of this area is covered by the Vaccinio myrtilli-Piceetum community. The stand consists
mostly of Picea abies, Betula pendula and Pinus silvesiris being represented by single trees,
and Quercus robur, Carpinus betulus and Tilia sp. occurring sporadically. The height of
the upper layer is about 30 m and that of the lower one, consisting mainly of Picea abies —
19 m. The shrub layer is poorly developed. It covers up to 209 of the plot and consists.
mostly of Carpinus betulus and sporadically of Picea abies, Tilia sp. and Frangula alnus:
In the relatively poor herb layer coniferous forest species are predominant. Several hectares
in the corner of this plot are occupied by Vaccinio myrtilli-Pinetum. In the upper layer
Pinus silvestris is predominant and in the lower one — Picea abies. In its northern part
Calamagrostio arundinaceae-Piceetum community with stands of Pinus silvestris and Picea
abies is found. The shrub and herb layers are alike on the whole plot. The plot is surrounded
by similar stands, and only on the southern side does it border on a decideous forest stands

3. Plot Jagielloiska — compartment 494 in a managed part of the Bialowieza IPri-
meval Forest (Bialowlieza forest administrative unit) of 9.6 ha in area. Six censuses were
carried out in 1974, and 7 in 1975 and in 1976.

) Over 709 of the plot is covered by Vaccinio vitis-idaeae-Pinetum community whlch
changes to the north-west into Vaccinio myrtilli-Pinetum. The stand shows many layers
with Pinus silvestris 110-120 years old, the percentage of Picea abies being lowest of all
the study plots; the percentage of this species is higher in the lower layers. The plot includes
also a young stand (0.3 ha), and in the northern part — a stand 40 years old. The shrub and
herb layers are underdeveloped. Wind-fallen trees are removed, while their branches remain,
similarly as on the remaining plots of the man-managed part of the Primeval Forest.

4. Plot Kolejkowa — compartment 523 in the managed part of the Primeval Forest
(Bialowieza forest administrative unit), of 25 ha in area. Nine censuses were carried out
in 1975., .

The plot represents the Galamagmstw arundinaceae-Piceetum community; a multi-
layer stand of Picea abies and Pinus silvestris, aged 80 to 110 years; Quercus sp. being re-
presented by single trees. The stand height is 25-30 m. In the lower layers the percentages
of Picea abies, Betula pendula, Populus tremula and Carpinus betulus are higher. The shrub
and herb layers are underdeveloped. The surroundings consist of a pine forest separated

i
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by a forest railway on the south, a similar over mature stand on the west, and young forests
on other sides. | 'w. ;

5. Plot Gilowa — compartment 524 in the managed part of the Forest (Bialowieza
forest administrative unit), 16 ha in area, censuses were made: 6 in 1974, 9 in 1975 and 8
in 1977. ,

It is located in an area with the Calamagrostio arundinaceae-Piceetum community.
A multilayer stand with Picea abies predominanting and with an admixture of Pinus sil-
vestris and Quercus sp. and single trees of Alnus glutinosa. Age 90-110 years, height about
27 m. In the central part of the plot there is a belt of Vaccinio myrtilli-Pinetum (about 3 ha),
a stand about 60 years old, height 18-25 m, with a species composition similar (higher
percentage of Populus tremula and Alnus glutinosa), at the edge 1t changes into a wet meadow
(0.5 ha) in the phase of being overgrown with Befula pendula. In the whole area the lower
layers are with Picea abies and deciduous species, and the herb layer is well developed.
The surroundings congist of a similar over mature stand and young forest as well as a tree
culture. |

6. Plot Wysokie Bagno — compartments 477 and 478 in managed part of the Forest
(Bialowieza forest administrative unit), 15 ha in area. Six censuses were made in 1975.

The Sphagno Girgemsohnii-Piceetum community covers about 809 of the plot. The
stand consists of Picea abies with a small admixture of Pinus silvestris, Betula pendula,
and Alnus glutinosa. Age 110 years, height of 20-25 m. The shrub layer is poor, mainly
with Picea abies forming here and there dense clumps. The herb layer is poorly developed,
but mosses are well developed. About 4 ha is covered by the Carict elongatae-Alnetum com-
munity. Tree stand: Betula pendula and Alnus glutinosa, Pinus silvestris and Picea abies.
In the shrub layer also Picea abies and deciduous species are found, the herb layer being
well developed. The whole plot is characterized by a hummock-hollow structure of the
forest floor what is responsible for the distribution of the moss layer components. In the
vieinity a similar stand is found, and on the side of a river there is a young stage of selfsown
regenerating forest (Betula pendula, Populus tremula, Saliz cinerea) on peat meadows.
Presently this area 18 a reserve.

7. Plot Gleboki Kgt — compartment 439 in the managed part of the Forest (Haj-
nowka forest administrative unit) 15 ha in area, six censuses were made in 1975.

About 709, of the plot area is occupied by the Sphagno Girgensohnii-Piceetum com-
munity. Tree stand: Picea abies with a small admixture of Pinus silvestris and Betula pendula
aged 110-130 years. The shrub layer — mainly Picea abies with an admixture of Corylus
avelana, Alnus glutinosa and Sorbus aucuparia. The herb layer is poor with coniferous and
bog features. The hummock-hollow structure of the forest floor is responsible for the dis-
tribution of the moss layer components. A part of this plot is covered by Carici elongatae-
Alnetum. Trees: Alnus glutinosa and Picea abies; the shrub and herb layers well developed.
The plot borders on an over mature alder stand, on the west, with an alder young forest
on the east, the rest being surrounded by a natural coniferous forest on peat. Presently
this area i8 a reserve. |

RESULTS

In seven study areas (Tables 1-4) of coniferous forests of the Bialowieza
Primeval Forest, representing over mature stands with features of natural
forest, 47 bird species were observed, 41 of which were consired as breeding spe-
cies. In the coniferous forests under study the overall density of the avifauna
ranged from 24.8 to 53.9 pairs per 10 ha. The most abundant species in all
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Table 1. Breeding birds of Calamagrostio arundinaceae-Piceetum. Plots: Wyspa, Kolejkowa,
Gilowa.

+ — a species that nests in the vicinity but recorded on the plot examined. Such species were found on plots
at a density below 0.5 pairs/10 ha and were not included among breeding species.

Wyspa Kolejkowa Gilowa
Number Number of
j of pairs Density | ' .
. dpecies a;n'd ! N uml?er (paits] ]?eniﬁzi
d?;:;g/ o DaIrs | 10 ha) | 1974 | 1975 | 1977 | TRTR/10RA)
10 ha)
Lringilla coelebs 10.5 20 8.0 14.5 | 14.5 | 14.5 9.1
Phylloscopus sibilatrix 6.5 8 3.2 ¢ T T 4.5 3.9
Regulus requlus 5 6 2.4 6.6 | 6 + 3.4
FErithacus rubecula 5 5.5 - R 88 7.5 5 4 3.4
Phylloscopus collybita 2.5 1 1.6 . g W 5 2.7
Turdus philomelos ;e 3 1.2 4.5 | 3 2.5 2.1
Parus ater 1.8 3.9 1.4 1 | gl 1 0.6
Certhia familiaris 1 2 0.8 3.6 "2 1 1.4
Parus major 1 2.5 1.0 3.5 1.5 | 5
Turdus merula 1 1 0.4 3 1.5 1.5 1.3
Troglodytes troglodytes 1 1 0.4 1.5 1 1 0.8
Parus cristatus 1 2 0.8 1.5 0.5 4 0.4
Columba oenas 1.5 |
Garrulus glandarius 1 0.5 0.2 |- 0.5 1 0.3
Parus montanus 1 1 1 0.4
Sylvia atricapilla 0.5 0.2 ' 1 1 R
Parus caeruleus 1 0.5 0.5 0.2
| Sitta europaea 1 - + 1 4 0.2
1 Dendrocopos major 0.5 G508 0.8 0.3
Anthus trivialis 1.5 0.6 1 1 0.4
Cocecothraustes
coccothraustes 1 -
Oriolus oriolus 1 1 0.5
Prunella modularis | 1.5 0.3
| Ficedula hypoleuca +- 0.5 0.2 1 0.2
| Carduelis spinus 1 1 0.4
Tringa ochropus - 0.5 | 0.5 0.2
Muscicapa striata 1 0.2
Aegithalos caudatus 1 0.2
Pyrrhula pyrrhula 0.5 0.2 +
Columba palumbus 0.5 0.1
Dryocopus martius + 0.5 0.1
Emberiza citrinella 0.5 - 0.1
Nucifraga caryocatactes 5 & 3%
Turdus wviscivorus A n»
Ficedula albicollis .
Iicedula parva X
Total 45.5 62.0 24.8 67.0 | 58.0 | 44.0 35.3

* Plot area 10 ha.
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Table 2. Breeding birds of Vaccinio myrtilli-Piceetum. Plot Niedzwiedzica.

For explanations see Table 1.

_ Number of Density
Species pairs (pairs/10 ha)
Fringilla coelebs , 50 - 10.0
Phylloscopus sibilatrix 21.5 4.3
Erithacus rubecula 20.5 4.1
Regulus requlus ‘ 17 3.4
Parus ater ' ' 11.6 2.3
Turdus philomelos | 9 1.8
Certhia familiaris 2 1.4
Parus cristatus 6 12
Phylloscopus collybita 4 0.8
Turdus merula 4 0.8
Ficedula hypoleuca 3 0.6
Anthus trivialis n 2 0.4 |
Oriolus oriolus 2 0.4 |
Prunella modularis 2 0.4
COoccothraustes coccothraustes 2 0.4
Accipiter nisus | 1 0.2
Columba palumbus 1 0.2
Columba oenas 1 0.2
Cuculus canorus 1 0.2
Dryocopus martius 1 0.2
Dendrocopos major 1 0.2
| Garrulus glandarius 1 0.2
Troglodytes troglodytes 1 0.2
Sylvia atricapilla 1 0.2
Phoentcurus phoenicurus 1 0.2
Parus montanus 1 0.2
Parus caeruleus 1 0.2
Parus major 1 0.2
Carduelis spinus 1 0.2
Pyrrhula pyrrhula 1 0.2
Tetrastes bonasia _ ‘ =
Total | 176.5 35.3 |

types of coniferous forest was Lringilla coelebs, attaining even 32 per cent in
the quantitative dominance structure. The group of dominant species (over 5 per
cent) includes the following species: Phylloscopus sibilatriz, Regulus requlus
and Frithacus rubecula. In scme stands this group consists of: Phylloscopus
collybita, Turdus philomelos, Troglodytes troglodytes and Parus ater. Among
the low density birds biogeographic species characteristic of the Bialowieza
Primeval Forest are found (¢f. Voous 1975).

The bird community of the Sphagno Girgensohnii-Piceetum association differs
from those of the remaining associations by a lower percentage of the main
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Table 3. Breeding birds of Vaccinio vitis-idaeae-Pinetum. Plot Jagielloriska.

For explanations see Table 1.

.. Number of pairs Average
P so7k * 1078 1978 cenfiny
(pairs/10 ha)

Fringilla coelebs 9 10 v, 9.1
Regulus requlus | 7 5 4.5 5.7
Phylloscopus sibilatriz b 4 3 4.2
Erithacus rubecula Lol < 2 2.9
Turdus philomelos A1 R 5 ) 2.4
Certhia familiaris E 2 2 2.1
Phylloscopus collybita TR ERER T SR 1.8
Parus ater | ! 00 M 7 (Sl 1.6
Parus major ; 2 5 3 AR 1.6
Turdus merula J S, SE e ) 1.8
Parus cristatus LG 1 1.3
Ficedula hypoleuca 1 2 | 1.0
Turdus viscivorus 1 1 1 1.0
Phoenicurus phoenicurus 1 1 0.7
Carduelis spinus 1 1 0.7
Anthus trivialis 0.0 0.0 - .5 0.5
Garrulws glandarius 0.0 9.0 0.6 0.5
Troglodytes troglodytes SV RSN 0.5
Sylvia alricapilla 0.5  + r, 0.5
Columba palumbus 1 0.3
Dendrocopos major - 1 + 0.3
Sylvia borin 1 0.3
Sylvia curruca 1 + 0.3
Prumnella modularis -|- 0.5 0.2
Muscicapa striata 0.5 + 0.2
Parus montanus | 0.5 + 0.2

Total | 46.5 40.0 32.0 | 41.2

dominants: Fringilla coelebs and Phylloscopus sibilatriz, a higher percentage
of Erithacus rubecula and Phylloscopus collybita (Table 5), and by a higher
density of the majority of bird species (Fig. 2).

Using the density similarity index (WESOLOWSKI 1975), an analysis was.
made of the similarity of bird communities. It appeared to be high (60-82).
Especially similar are communities oceurring in various types of mixed conifero-
us forest, from which clearly different are communities of bog moss spruce forest.
(plots WB and GK) (Fig. 3). From this it follows that the coniferous over
mature forest in the Bialowieza Primeval Forest is inhabited by bird com-
munities whese species composition 1s only slightly affected by the phytoso-
ciclogical type, stand structure, and the substrate moisture. The effect of

other factors will be discussed later.
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Table 4. Breeding birds of Sphagno Girgensohnii-Piceetum. Plots: Wysokie Bagno and

Gleboki Kat.
For explanations see Table 1.
| Wysokie Bagno Gleboki Kat
Species Number Density Number Density
of pairs (pairs/10 ha) of pairs (pairs/10 ha)

| Fringilla coelebs 14.5 ~ 9.7 13 8.7
| Hrithacus rubecula 8.5 5.7 9.6 6.3

Regulus regqulus 9 - 6.0 5.5 3.7
| Phylloscopus collybita 8.5 5.7 5 3.3
| Troglodytes troglodyies 6 4.0 5.5 3.7

Phylloscopus sibilatriz 6 4.0 5 3.3

Prunella modularis 5 3.3 3 2.0

Turdus philomelos 5 3.3 3 2.0
| Turdus merula 5 3.3 2.5 &

Sylvia atricapilla 1.5 1.0 + 2.7
| Oerthia familiaris 3 2.0 2 139
| Parus ater 2 1.3 2 1.3
| Parus cristatus 1.6 . 1.0 2 |
| Parus major 1.5 1.0 2 1.3

Garrulus glandarius 0.5 0.3 1 0.7
| Sitta europaea 0.5 0.3 A5, b % )
| Pyrrhula pyrrhula 1 3 A 0.5 0.3
| Columba palumbus + 1 0.7
{ Phylloscopus trochilus 1 0.7

Ficedula albicollis 1 . 0.7
|\ Mwuscicapa striala u 1 0.7
| Dendrocopos major 0.5 0.3 0.0 2 0.3
| Tetrastes bonasia 0.5 0.3 :
| Anthus trivialis 0.5 0.3
| Parus caerulels 0.5 0.3
| Dendrocopos leucotos " |
| Picoides tridactylus : -+

Ficedula hypoleuca £ ~+

Ficedula parva T

Parus palusiris -+

Total 81 53.9 71 47.3
DISCUSSION

The low density of birds in the Biatowieza Primeval Forest is stricking.
‘Values of similar magnitude (23.5-57.7 pairs per 10 ha) were observed in a boggy
~ habitat (DYRCZ et al. 1973) where the vegetation attains the height of 1-2.m
only, whereas the stands in the Bialowieza Primeval Forest often exceed 30 m.
Low densities of birds have already been reported for deciduous forest of the

Bialowieza National Park (ToMIALOJC et al. 1977).
In all types of coniferous forests a very low density of hole nesting birds
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Table 5. Density (pairs per 10 ha) — upper number and dominance (%) — lower number
of species groups differing by location of nests in various types of coniferous forest

Letters symbols of plot are explained in Fig. 1.

Vacer- | Vaccr-
Calamagrostio nLo-myr- | nio-vitis- _Sg T.Lagno
Prevailing plant community arundinaceae- talle- -tdaeae- i
. . ; sohnii-
| Piceetum Picee- Pine- ki
| tum i Priceetum
Plot explored Wl e R N J GK | WB
In tree holes ; 7 6 4 7 7 8 6
- 17 16 17 20 17 17 11
= |
'{-é On trees and 19 15 11 15 19 14 17
s | higher bushes 42 41 43 44 46 30 31
+ | On ground and |
> bushes less 18 15 10 13 15 25 31
than 1.5 m
high ' 41 43 39 37 37 53 58
PA0hal
101 1/ HE .
g" r
g 4 b
84| M
"]
7. B c
7
%
s © |
=
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Fig. 2. Density of pairs of more numerous bird species.

a — Sphagno Girgensohnii-Piceetum; b — Calamagrostio arundinaceae-Piceelum and Vaccinio myréilli-Piceelum

in the Bialowieza National Park:; ¢ — Calamagrostio arundinaceae-Piceetum and Vaccinio vitis-idaeae-Pinetum

in the man-managed part of Bialowieza Primeval Forest. 1 — Fringilla coelebs; 2 — Phylloscopus sibilatriz;

3 — Erithacus rubecula; 4 — Regulus regulus; 5 — Turdus philomelos; 6 — Phylloscopus collybita; T — Parus

ater; 8 — Certhia familiaris; 9 — Parus cristatus; 10 — Turdus merula; 11 — Troglodytes troglodytes: 12 — Parus
magjor; 13 — Sylvia alricapilla; 14 — Prunella modularis.

was observed (Table 5) in spite of the presence of trees with holes, especially
in the National Park. Under the conditions of a compact forest complex in
the Bialowieza Primeval Forest Sturnus vulgaris does not nest. It is one of the
dominant species in other forests (MRUGASIEWICZ 1974). The density values
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Fig. 3. Similarity of bird communities in coniferous forest associations.

The line thickness depicts values of the similarity index (PZ) expressed in per cent. W, G and K — Calama-

grostio arundinaceae-Piceetum; N — Vaccinio myrtilli-Piceetum:;J — Vaccinio vitis-idaeae-Pinetum; GK and WB —

Sphagno Girgensohnii-Piceetum; N and W — Bialowieza National Park; other characters — managed part of
the Bialowieza Primeval Forest. Other symbols — for explanations see Fig. 1.

Table 6. Density (pairg/10 ha) — upper number and dominance (%) — lower number of
most numerous bird species in coniferous forests of the Bialowieza Primeval Forest in 1975.

Letter symbols of plots as in Fig. 1.

Prevailing plant Calamagrostio Vacﬁff:n?o ]«""a.cczmo Sphagno

; : myrtlle- |vitis- : : o

community arundinaceae- j ; Girgensohnii-

e PR Picee- @dfveae- Plasabrbi

tum, Painetum

Plot explored W G K N J Gl ol W 4
Fringilla coelebs 10:6: 1 9:1 8.0 10.0 - 10.4 8.7 9.7
23.3 | 25.0-| 82.3 28.3 25.0 18.3 17.9
Phylloscopus sibilatriz 68 4.41°8.2 4.3 4.2 9.3 4.0
' 144 | 12.1 | 12.9 12.2 10.0 7.0 7.4
Regulus requlus 50| 38| 2.4 3.4 5.2 3.7 6.0
11.1-} 10.3 9.7 9.6 12.5 4% 11.1
Hrithacus rubecula 6.0:4+.3.1 2 4.1 5.2 6.3 5.7
114 8.6 | 8.9 11.1 12.5 13.4 10.5
Phylloscopus collybita 2.6 14 81 = 16 0.8 1.8 3.3 5.7
Bl ) 8:0.] 8814 2.8 4.3 7.0 10.5
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observed for hole-nesting species are analogous with those observed by DYRCZ

(1973)-and KozrowskI (1974) for planted and natural mountain spruce forest, -

the spruce being the main forest-forming species in the conifereous forest of
the Bialowieza National Forest.

In all types of mixed coniferous forests the percentage of species building
open nests at a height above and below 1.5 m is very similar (Table 6), similar
are also the proportions of density.

In bog moss spruce forests, on the contrary, the density of birds that
nest on the ground and close to it is almost doubled, as compared with the
density of birds nesting high in trees. Low nesters attain there the highest
density, considerably exceeding the average for the remaining plots, which
can be explained by the presence cf thick young spruce growth, windfallen
trees and heaps of branches where a possibility to hide a nest is rather high.
The diversity of these bird communities depends mainly on a considerable
proportion of species nesting low and associated with spruce. There is another
reason for this situation, though. The vicinity of alder forests within the plots
resulted in high numbers of several species, primarily of Phylloscopus collybita,
Turdus merula and Sylvie atricapilla. This has distorted the natural bird com-
munity pattern typical of the bog moss spruce forest. This distortion may
have been caused also by the vicinity of planted stands, young or belonging
to other plant associations. A detailed comparison of the avifauna of the bog
moss spruce forest and alder forest cf the Gleboki Kgt reserve has shown that
the similarity of the avifauna of these two habitats is very high (LEWARTOWSKI
and Work 1983).

Bird communities of bog moss spruce forests (WB and GK) are most
similar to that of plot Gilowa. This plot is the moistest of all the types of mixed
coniferous forests examined, and covers a land depression inundated periodi-
cally. A similar position (Fig. 3) relative to the communities of plots WB and
GK was occupied by the community found on the plot Wyspa with a humidity
similar to that of the plot Gilowa. Very close to the boundary of the plot Wyspa
in a land depression there are carrs and alder-woods which can represent a source
of water. |

A comparison of the avifauna of mixed coniferous forest in the National
Park and in the man-managed part of the Forest shows no significant differences.
In fact, most of the bird species attain somewhat higher densities. These diffe-
-rences can result from a slightly different tree species composition of the stands
within the area examined and in their surroundings. It seems that some role
18 also played by the type of management. In the National Park the stands
are compact and more age- and species differentiated. Between the communi-
ties of birds in the National Park and in the man-managed part of the Forest
quantitative differences were also observed. They are as follows: Coccothraustes
coccothraustes and Columba oenas are nesting exclusively in the National Park
and Emberiza citrinella and Turdus viscivorus — only in the remaining area.
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This is presumably associated with a higher percentage of deciduous trees
and bushes in the National Park as well as with the presence of cuts outside
the Park. |

The numbers of bird species recorded in the area surveyed are low as
compared with e.g. the bird communities of deciduous forests of the Bialowicza
Primeval Forest (ToMIALO0JC et al. 1977). As a rule, they increase with the
plot size, which is obvious. Those species which are sparsely distributed or
possess large territories can be observed only in vast areas. The diversity of
forest associations in the nearest vicinity of a study plot can .be another factor
that augments the number of bird species. In coniferous forests, the vieinity
of deciduous oak-lime-hornbeam forests (in the National P&rk) and other
deciduous associations or age-differentiated stands — cuts, nurseries of young
stands (man-manged part of the Forest) have a decisive significance. |

A contemporary concern of biologists is the protection against the danger
to the natural resources of the Bialowieza Primeval Forest from human pres-
sure, and especially by overexploitation of stands. Comparisons of bird species
lists indicate that reserve protected coniferous forests do not guarantee the
protection of all bird species inhabiting the coniferous forest of the Bialowieza
Primeval Forest. That is the reason why the formation of a network of further
reserves is so important, with a much larger area than that at present. Each
reserve should have a protective belt with complete cutting forbidden, which
is of great importance for natural bird communities.
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STRESZCZENIE.

[Awifauna legowa borow Puszczy Bialowileskie] |

W latach 1974-1977 prowadzono badania nad awifaung borow Puszczy
Biatowieskiej. Wybrano dwie powierzchnie w Bialowieskim Parku Narodowym
o lacznym obszarze 60 ha i 5 powierzchni w zagospodarowanej cze$ci Puszczy
o lacznym obszarze 80 ha. Przedmiotem badan byla awifauna legowa staro-
drzewi boru mieszanego (Calamagrostio arundinaceae-Piceetum), boroOw SoSnowo-
-Swierkowych (Vacecinio myrtilli-Piceetum, Vaccinio myrtille-Pinetum 1 Vaceinio
vitis-idaeae-Pinetum) oraz boru Swierkowego torfowcowego (Sphagno Girgen-
sohnii-Piceetum) z niewielkqg domieszky olsu (Carici elongatae-Alnetum). Licze-
nia przeprowadzono metoda kartograficzng, ich wyniki przedstawiaja tabele
1-4. W okresie badan stwierdzono wystepowanie 47 gatunkow, z ktorych 41
gniezdzilo sie na powierzchniach. Otrzymane zageszczenie wahalo sie w gra-
nicach od 24,8 do 53,9 par/10 ha.

zbwrowmk&ch Calamagrostio arundinaceae-Piceetum, Vaceinio myrtille-
Pficeemm, Vaccinio vitis-idaeae-Pinetum 1 Vaceinio myrtille-Pinetum domino-
waly nastepujace gatunki ptakéw: Fringilla coelebs, Phylloscopus sibilatrix,
Regulus requlus i Hrithacus rubecula. W zbiorowisku Sphagno Girgensohnii-
Piceetum do mnajliczniejszych nalezaly: Fringilla coelebs, Erithacus rubecula,
Regulus regulus, Troglodytes troglodytes i Phylloscopus collyb@m

Na wszystkich powierzehniach zageszezenie dziuplakéw bylo dosé niskie,
wahajac sie od 4,1 do 7,9 par/10 ha. W Parku Narodowym stwierdzono nieco
wyzsze zageszezenie ptakow niz w zagospodarowanej czesci Puszezy (rye. 2).

~ Przy poréwnaniu ugrupowan ptakéw poszezegélnych powierzchni za po-
mocg wskaznika podobienstwa zageszezen (PZ) okazalo sie, ze awifauna bada-
nych boréow bialowieskich nalezy do jednego ugrupowania. Najbardzie] wy-
réznia sie awifauna zbiorowiska Sphagno-Girgensohnii-Piceetum, gdzie wyraznie
dominuja gatunki zwigzane ze Swierkieg (ryc. 3).

&
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