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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) locateft 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. Th~ density of pairs was low (24.8-53.9 pairsj10 ha). The core 
of avifauna in all plots was formed by 4 species: Fringilla ooelebs, Phylloscopus sibilatrix, 
Regulus regulus 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
sohni·i-Piceetum. 

M. Piotrowska, K. Wolk, Forest Research Institute, Nature Protection Research Section, 
17-230 Bialowieza, Poland . 
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B 1974-1977 r.r. Ha CeMH llJIOm;a,n;KaX CTaporo XBOHHOTO ,n;peBOC'I'OH npe,[(CTaBJISIIOIIJ;ero TISITb THIIOB 

6opoB (140 ra), Haxo,n;SIID;HXCSI KaK Ha TeppHTOPHH EerroBeJKCKoro HawroHaJII>Horo napKa, TaK H 3Kcrrno

aTHpyeMoii lJaCTH TIYII1111 6biJIH DpOBe,Zl;eHbi B nepHO,Zl; rHe3,[(0BaHHH KOJUPieCTBeBHbie liCCJie,n;oBaiDHI llO 

llTHI(aM. Bee o6cy)K,Zl;eHHbie 6op.bi xapaKTepH3YlOTCH 3HalJHTeJibHOH HaTyparr:bHOCTbiO, TIOCKOJibKY OHH 

B03HHKJHI B npou;ecce ecTeCTBeHHOH pereHepa:QHH. 0TMet:IeHO 47 Bll)l;OB DTlll(, B TOM lffiCJie 41 rHe3.z:t:SIIII;HXCH. 

IlJIOTHOCT:b nap 6hiJia HH..,ICaH (24,8- 53,9 nap/10 ra). KOCTSIK aBH<}>ay!Thi COCTaBJIHJill Ha BCeX liCCJie,n;o

BaHHblX nrroiiJ;a,n;Kax 4 B' fLJ;a: Fringilla coelebs, Phylloscopus sibilatrix, Regulus regulus H Erithacus rube
cula. bOJihiiiHHCTBO BHLJ;OB, KaK H rpynrra ,Zl;OMllHliPYIO:II(HX BH)lOB, )lOCTHraJia B HaJ.UiOHaJihHOM napKe 

HeCKOJibKO 60JibiiieH IIJIOTHOCTH, lJeM B OCTaJibHOH qacTH IIYJD:H. MccJie,IJ;OBaHHSI IIOKa3aJIH, lJTO ecTeCTBeH· 

Hbie CMeiiiaHHbie 6opbi H3 pa3HbiX lJaCTeH nym;H HMeiOT CXO,Zl;Hbie KOMDJieKCbi IlTHI(, t:IeTKO OTJJHlJaiOm;HeCH 

OT KOMilJieKCOB, HaCeJISIIOII(HX c<}>arHOBbie eJibHHKH. 
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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
maril}' on coniferous forests since they predominate in Polish stands ancl their 
biological resistance is an important econon1ical factor. In the Bialowieza 
Primeval Forest the currently utilized (}Ver matm"e coniferous stand shows 111any 
feature of a primeval forest since it appeared as a result of natural restitution. 
The oldeBt 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 n1anaged part 9f Bialowieza Primeval Forest, while younger classes 
represent already planted stands. 

The n1osaic pattern of forest types is a characteristic feature ~f the na
tural stands in the Bialowieza Primeval Forest and the forest managen1cnt 
further increases this pattern. Such situation n1akes rather difficult the choice 
of spacious homogeneous plots for studies . 

• 

The stlldies aimed at characterizing breeding bird con1munities 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 location of study plots (their surroundings). 

I 

The stuclies were based on the n1apping method (ENEMAR 1959, TolVliALOJC 
1968). Census plots of a rectangular shape included incompletely hon1oge11eous 
patches of vegetation, which is not a disadvantage since the mosaic pattern 
is a natural feature of the Bialowieza Primeval Forest. Censuses were carried 
out since n1id-April to mid-June, each starting early in the 1norning. Every 
plot was surve-yed one time in the evening. A survey of 10 ha lasted 1.5 to 
2.5 hrs. During the season the1"e 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 behaviom .. indicated a settled mode of life . .All plots "\Vere surveyed in 
1975 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 a.fter TOlVIIALOJC (1970). The nomenclature of 
forest plant associations has been accepted after SoKOLOWSIIT (1979). The 
description of the plots was prepared on the basis of the "Plan of forest 111ana
gement in the Bialowieza Primeval Forest for 1 October 1968 - 30 Septe111ber 
1978 ", as 1vell as on phytosociological records by .Aleksander W. SoKOLOvYSIIT. 
The estimation of the number of pail"S was checked b3-r Luclwik TOl\tiTAI,OJC 

\ 

and Tomasz '¥.ESOLOWSKI. To these per~ons the authors express their corclial 
thanks. 
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, STUDY AREA DESCRIPTION 
\ 

The Bialowieza Prim~val Forest is a compact complex of woods 1250 k111 2 

in area, situat.ed on the western margin of eastern Etrrope. 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 (F.ALINSKI 1968, SOKOLOWSKI 1976). , 

In the Bialowieza National Park -protected since 1921 - the tree stands 
are cha1~acterized 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 matuTe 
stand, least disturbed by management was included among preserved area, 
during the studies. The censuses were condt1cted 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 Oalamagrostio arundinaceae-Piceetum . .As a result of the biological 
and climatic factors the pine retreats from habitats of mixed coniferous forest, 
and the percenta,ge of spruce is increasing. The ma.na.gement activity (renewal 
"' 
after cuts) leads to an increase of the area overgrown with pine. The censtlses 
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 homogeneotlS forest 
·patches for the studies six types of plant com_munities were found in the study 
area. · 

1. Calamagrostio arundinaceae-Piceetum. The stand made up mainljr 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 of coniferous forest within the northern range of Picea abies, of 
boreal nature. It occurs at the following plots: Wyspa, Gilowa, Kolejkowa 
and Niedzwiedzica. 

• • 

2. V accinio myrtilli-Piceetum . .A spruce forest with an admixtlrre of Bet~l!la 
pendula, sporadically Pinus silvestris. The herb layer of boreal nature. It oCCllrs 
at the following plots: Jagiellonska and Niedzwiedzica. 

3 ~ V accinio my~rtilli-Pinetum. The stand consists of Pinus silvestris and 
Picea abies. In the herb layer Vaccinium myt·tillus is growing exuberantly and. 
Molinia coer~tlea is present. It is found at plots: Gilowa and Niedzwiedzica. 

4. Vaccinio vitis-idaeae-Pinetum. The driest habitat, Pi1~ttl!8 silvestTis is 

• 
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Fig. I. Distribution of study plots in Bialo,vieza Primeval Forest. 

1 - larger coniferous forest complexes, 2 - boundary of the Bialowioza National Park, 3 - boundary of the 
Primeval Forest, 4 -boundary of Poland. Study plots: GK - Gl~boki Kqt; J - Jagiello1iska; K - Kolejkowa; 

G - Gilowa; W - Wyspa; N - Niedzwicdzica; '\VB - '\Vysokie Bagno. 

1)redon1inant and Vaccinium my'rtillus occurs in the herb layer. It is found on I 

the Jagiellonska plot. 
5. Sphagno Gi'rgensoh1~ii-Piceetum. A spruce forest 'vith an admixture of 

Pin~ts silvestris and Betula pendula. Coniferous forest species and bog species 
in tl1e herb layer, and among mosses 1nany Sphag'num 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: 'Vysokie Bagno and Gl~boki 
K~t. 
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6. Carici elongatae-Alnet~tm. In the tree stand Alnus glutinosa prevails 
with an ad1nixture of Picea abies and single lf'1"axin1-ts excelsio'l\ .An ext1berant 
herb layer. It occurs on plots: Wysokie ·Bagno an cl Gl~boki K~t . 

• 

Description of census plots 

1. Plot Wyspa - con1partments 284 and 285 in the Bialowieza National lJark, size 
10 ha, in 1975 nine censuses weTe n1ade. This plot is located in a Oalarnagrrostio a1·undi
naceae-Piceetum patcl1, 30 ha in area, this plant association covering about 90% of the area. 
'The stand 130- 150 years old consistP. mostly of Picea abies (70-80% of total stand). A con
stant admixture consists of Pinus silvestris and Betula pendttda; Quercus sp. is l'epresented 
by single trees, and Poptttlus trernula sporadically. In the southern part of this plot the 
proportion of Pinus silvestTis attains 50%- In the lower layer Oa'rpinus betttttlus is present. 
The height of the stand attains 35 n1. The shrub la~yer is poorly d eveloped. It consists mostly 
of Oarpinus betulus and infrequent: Sor6us auctttparia, Picea abies, Tilia sp., Pop1dus t'remula 
and Frangula alnus. 

2. Plot Niedzwiedzica - couipartments 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 silvestris being represented by single trees, 
and Quercus robur, Oarpinus 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 20% of the plot and consi. ts. 
mostly of Oarpinus betulus and sporadically of Picea abies, Tilia sp. and Frangula alnus· 
In the relatively poor herb layer coniferous forest species a.re predominant. Several hectares 
in the corner of this plot are occupied by V accinio 1nyrtilli-Pinetum. In the upper layer 
Pinus silvestris is predominant and in the lower one - Picea abies. In its northern part 
Oalamagrostio 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 Jagiello:riska - compartment 494 in a managed part of the Bialowieza Pri
meval Forest (Bialowieza forest administrative unit) of 9.6 ha in area. Six censuses were 
carried out in 1974, and 7 in 1975 and in 1976. 

Over 70% of the plot is covered by Vaccinio vitis-idaeae-Pineturn community which 
changes to the north-west into Vaccinio myrtilli-Pinetum. The stand shows 1nany 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 arc 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 - compart1nent 523 in the managed part of the Primeval Forest 
(Bialowieza forest administrative unit), of 25 ha in area. Nine censuses were carried out 
in 1~75 . . 

The plot represents the Oalamagrostio arundinaceae-Piceetum community; a multi
layer stand of Pie ea 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 t11 emula and Oarpinus betulus are higher. The shrub 
and herb layers are underdeveloped. The surroundings consist of a pine forest separated 

• 
l 

• 
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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. \ 

5. Plot Gilowa - eo1npartment 524 in the managed part of the Forest (Bialowieza 
forest administrative unit), 16 ha in area, censuses were made: 6 in 197 4, 9 in 197 5 and 8 
in 1977. . 

It is located in an area with the Oalamagrostio arundinaceae-Piceetum community. 
A multilayer stand with Picea abies predominanting and with an admixture of Pinus sil
vestris a,nd Que1·cus sp. and single trees of Alnus glutinosa. A.ge 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 t'remula and .Aln~~;s gl~utinosa)> at the edge it changes into a 1\ .. et meadow 
(0.5 ha) in the phase of being overgrown 'vith Betula pendula. In the whole area the lower 
layers are with Picea abies and deciduous species, and the herb layer is well developed. 
The surroundings consist of a similar over 1nature stand and young forest as well as a tree 
culture. · 

6. I)lot 'Vysokie Bagno - compartn1ents 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 Girgensohnii-Piceetum co1nmunity covers about 80% of the plot. The 
stand consists of Picea abies with a s1nall admixture of Pinus silvestris, Betula pendula, 
and Alnus glutinosa. Age 110 years, height of 20-25 m. The. shrub layer is poor, n1ainly 
with Picea abies forming here and there dense clumps. The herb layer is poorly developed, 
but mosses arc well developed. About 4 ha is covered by the Carici elongatae-.Alnetum com
Inunity. Tree stand: Betula pendula and Alnus glutinosa, P ·inus 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 
vicinity a si1nilar stand is found, and on the side of a river there is a young stage of selfSO\Vll 
regenerating forest (Betula pendula, Populus tremula, Salix cine'rea) on peat meadows. 
Presently this area is a reserve. 

7. Plot Gl~boki K~t - compartment 439 in the managed part of the Forest (fiaj
n6wka forest administrative unit) 15 ha in area, six censuses were made in 1975. 

About 70% of the plot area is occupied by the Sphagno Girgensohnii-Piceetum com
Inunity. Tree stand: Picea abies with a sn1all admixture of Pinus silvest'ris and Betula pendula 
aged 110-130 years. The shrub layer - mainly Picea abies with an adtnixture of Corylus 
avelana, .Alnu,s glt~;tinosa 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 Oarici 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 is a reserve. 

RESULTS 

In seven study areas (Tables 1-4) of coniferous foreRts of tl1e Bialowieza 
Primeval Forest, representing over mature stands with features of nat11ral 
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 pajrs per 10 ha. The 1nost abundant species in all 
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Table 1. Breeding _birds of Oalamagrostio 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. 

I , Wyspa Kolojkowa Gilowa . 
. 

Number of Number 
• pa1rs of pairs Density .. . Species and Number Density 

(pairs/ 
density* of pairs (pairsj10ha) 

10 ha) 1974 1975 1977 (pairs/ 
10 ha) 

"' 
F~ringilla coelebs 10.5 20 8.0 14.5 14.5 14.5 9.1 
] > hy lloscopus sibilatrix 6.5 8 3.2 7 7 4.5 3.9 
R egulus regulus 5 6 2.4 6.5 6 4 3.4 
Erithacus rubecula 5 5.5 2.2 7.5 D - 4 3.4 
Phylloscopus collybita 2.5 4 1.6 3 5 5 2.7 
T u'rclus philomelos 2.5 3 1.2 4.5 3 2.5 2.I 
Parus ater 1.5 3.5 I.4 1 1 . I 0.6 
Oe1·thia familia'ris · I 2 0.8 3.5 2 I 1.4 . 
P a1'us major I 2.5 1.0 3.5 1.5 I. I 
Turdus merula 1 1 0.4 3 1.5 1.5 1.3 
:11?·og l odytes troglodytes 1 , 1 0.4 1.5 1 1 0.8 
P a'r·us cristatus 1 2 0.8 1.5 0.5 0.4 + 
Oolumba oenas 1.5 

+ 
' 

Garrulus glanda'rius I 0.5 0.2 0.5 1 0.3 
P a1·us montan~1,.s 1 1 l 0.4 
8ylvia at'ricapilla 0.5 0.2 3 1 1 1.1 
J>ar t(,S caeruleus 1 0.5 0.5 0.2 
Sitta europaea 1 1 0.2 • + + + 
Dendrocopos major 0.5 0.5 0.5 0.5 0.3 
A nth us trivial is 1.5 0.6 1 1 0.4 
0 occoth'raustes 

+ 
• 

coccothraustes 1 
O'riolus o1·iolus 1 1 0.5 
Prunella modula'ris 1.5 0.3 

+ 
. 

Ficedula hypoleuca 0.5 0.2 1 0.2 
Oarduelis spinus 1 I 0.4 
'l'ringa ochropus 0.5 0.5 0.2 . + 

" lJf·uscicapa striata 1 0.2 
Aegithalos caudatus 1 0.2 
Py'rr hula pyrr hula 0.5 0.2 + 
Oolumba palumbus 0.5 0.1 
Dryocopus martius 0.5 0.1 + 
Em,be'riza citrinella 0.5 0.1 + 
N~ucij1·aga caryocatactes + + 
Turdus viscivorus + + 
Ficedula albicollis I + 
Ficedula pa'rva + 

Total 45.5 62.0 24.8 67.0 58.0 44.0 35.3 1 

• Plot area 10 ha. 
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Table 2. Breeding birds of Vaccinio myrtilli-Piceetum. Plot Nicdzwiedzica. 

For explanations see Table 1. 
. 

Number of Density 
Species • pa1rs (pairs / 10 ha) 

Fringilla coelebs 50 10.0 I 

Phylloscopus sibilat1·ix 21.5 4.3 
Erithacus rubecula 20.5 4.1 
Regulus 1·eg1.tlus \ 17 3.4 
Parus ater 11.5 2.3 
Turdus p hilornelos 9 1.8 
Oerthia fan"~Jiliaris 7 1.4 
P arus cristatus 6 1.2 
Phylloscopus collybita 4 0.8 
Tu'rdus m erula 4 ' 0.8 
Ficedula hypoleuca 3 0.6 
A nth us trivialis 2 0.4 
Oriolus oriolus 2 • 0.4 
Prunella modularis 2 0.4 
Ooccothraustes coccothraustes 2 0.4 
Accipiter nisus 1 0.2 

I • 

Oolumba palumbus 1 0.2 
Oolumba oenas 1 0.2 
Ouculus 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 atricap'illa 1 0.2 
Phoenicurus phoenicurus 

• 
. 1 0.2 

Parus montanus 1 0.2 
Parus cae'r~tleus .1 0.2 
P arus majo'i· 1 0.2 
0 a'i·duelis spin'l.(;S 1 0.2 
Pyr'rhula py'rrhula 1 0.2 
Tetrastes bonasia 

\ + 
Total 176.5 35.3 

types of coniferous forest was Fringilla coelebs, attaining even 32 per cent in 
the quantitative dominance structure. The group of dominant species (over 5 per 
cent) includes the following species: Fhylloscopus sibilatrix, Regulus regulus 
and Ettithacus r~tbecula. In some stands this group consists of: Phylloscopus 
collybita, T~trdus philomelos, T1~oglodytes t'roglodytes and Pa'rus ate1._ .Among 
the low density birds biogeographic species characteristic of the Bialowieza 
Primeval Forest are found (cf. Voous 1975). 

The bird comm11nity of the Sphagno Gi'rgensohnii-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 V accinio vitis-idaeae-Pinetum. Plot J agicllonska. 

For explanations see Table 1. 

Average . Number of pairs Species density 1974 1975 1976 . (pairs/10 ha) 
I . 

Fringilla coelebs 9 IO 7 9.1 
Regulus regulus 7 5 4.5 5.7 
Phylloscopus sibilatrix 5 4 3 4.2 
E ·rithacus 'rubecula I.5 D 

.., 
2 2.9 

Turdus philomelos 4.5 I.5 I 2.4 
Oerthia jarniliaris 2 "2 2 2.1 
Phylloscopus collybita I.5 1.5 2 1.8 
Parus ate1· • 

I.5 1.5 I.5 1.6 
Parus major 2 0.5 2 1.6 • 
Tu1·dus merula 1.5 1.5 0.5 1.3 

• P arus cristatus I.5 
• 

1 I I.3 
Ficedula hypoleuca 1 2 • I.O 
Tu1·dus viscivorus 1 1 1 1.0 
Phoenicurus phoenicurus 1 1 0.7 
0 arduelis spinus 1 1 0.7 
A nth us trivia lis 0.5 0.5 0.5 0.5 
Garrulus glandarius 0.5 0.5 0.5 0.5 
Troglodytes t1·oglodytes 0.5 I 0.5 
Sylvia atricapilla 0.5 + 1 0.5 
Oolumba palumbus 1 0.3 
Dendrocopos major I + 0.3 I, 

Sylvia borin 1 0.3 
Sylvia curruca 1 + 0.3 
Prunella modularis + 0.5 0.2 
M uscicapa striata 0.5 + 0.2 
Parus montanus 0.5 + 0.2 

Total 46.5 40.0 32.0 4I.2 ' 
• 

dominants: F'ringilla coelebs and Phylloscopus sibilatrix, a higher percentage 
of E1"ithacus 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 simjlarity of bird communities. It appeared to be high (60-82). 
Especially similar are communities occurring 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 
1nature forest in the Bialowieza Primeval Forest is inhabited by bird com
munities whcse species composition is only slightly affected by the phytoso
ciological type, stand structure, and the substrate moisture. The effect of · 
otl1cr factors will be discussed later. 

, 

l 
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·Table 4. Breeding birds of Sphagno Gi'rgensohnii-Piceet1tm. Plots: Wysokie Bagno and 

• 

Species 
! 

Fringilla coelebs 
' 

' 
• Erithacus rubecula 

Regulus regulus 
I 

• Phylloscopus collybita 
Troglodytes troglodytes 
Phylloscopus sibilatrix 
P1·unella modularis 
Turdus philomelos 
Turdus merula • 

Sy lvia atricapilla ; 
; 
• 
i Oerthia f amiliaris 
I Parus ate'r 

r P a1·1ts cristat1ts 
' 
• Parus major 
I Garrulus glandarius 
J 

.Sitta europaea . 
' Py'rrhula pyrrhula 
' Oolumba palumbus 

P hylloscopus t1·ochilus 
Ficedula albicollis 

: 
M uscicapa striata 

• 

: 
Dendrocopos major 

• Tetrastes bonasia 
A nthus trivialis 
Parus caerul&Us 
Dendrocopos leucotos 
Picoides tridacty lus 
Ficedula hypole1l!Ca 
Ficedula parva 
Parus palustris 

Total 
. 

I 

Gl~boki K~t. 

For explanations see Table 1. 

Wysokie Bagno Gl~boki K~t 

Number Density Number 
. of pairs (pairs/10 ha) of pairs 

14.5 - 9.7 13 
8.5 5.7 9.5 ' 
9 6.0 5.5 
8.5 5.7 5 
6 4.0 5.5 
6 4.0 5 
5 3.3 3 
5 3.3 3 
5 3.3 2.5 
1.5 1.0 4 
3 2.0 2 

• 
2 1.3 2 
1.5 . 1.0 2 
1.5 1.0 2 , 

0.5 0.3 1 
0.5 0.3 I 
1 0.7 0.5 

1 + 
1 o. 7 . 

I 

+ 1 
0.5 0.3 0.5 

Density 
(pairsj10 ha) 

8.7 
6.3 
3.7 
3.3 
3.7 
3.3 
2.0 
2.0 
1.7 
2.7 
1.3 
1.3 
1.3 
1.3 
0.7 

. 
0.1 . 
0.3 ' . 

' 0.7 

0.7 
0.7 
0.3 

' 0.5 0.3 
- 0.5 0.3 

0.5 0.3 

+ • 
• + ; + . 

. 

+ 
+ 

81 I 53.9 71 47.3 
. -, 

; 

DISCUSSION 

The low density of birds in the Bialowieza 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 a~tains 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. • 

Vacci- Vacci-
Sphagno 

' Calamagrostio • nio-vitis-n~o-myr-
Girgen-

Prevailing plant community arundinaceae- tilli- -idaeae-
sohnii-Piceetum Picee- Pine- ' Piceetum tu m tu m . 

Plot explored w G I K N J GK I WB I 
In tree holes ' 7 6 4 7 7 8 6 

~ 17 16 17 20 17 17 11 
0 

· ~ -1-J On trees and 19 15 11 15 19 l4 17 ce 
':.:> 
0 higher bushes 42 41 43 44 46 30 31 
~ 

~ On ground and . 
if1 

z C) bushes less 18 15 10 13 15 25 31 
than 1.5 m 

t high 41 43 39 37 37 53 58 I'-

c 

• 
• Da • 

~b 

~c 
,... 

' 

,.... ,... 
,..... 

1 

Fig. 2. Density of pairs of more numerous bird species. 

a - Sphagno Girgensohnii-Piceetum; b - Oalamagrostio arttndinaceae-Piceetum and Vaccinia mvrtilli-Piceetum 
in tho Bialowieza National Park; c - Oala'magrostio arundinaceae-Piceetum and Vaccinio vitis-idaeae-Pinetum 
in the man-managed part of Bialowieza Primeval Forest. 1 - Fringilla coelebs; 2 - Phylloscopus sibilatrix; 
3 - Erithacus rubecula; 4 - Regulus regulus; 5 - Turdus philomelos; 6 - Phylloscopus collybita; 7 - Parus 
.ater; 8 - Oerthiafamiliaris; 9 - Parus cristatus ; 10 - T.'urd1.ts merula; 11 - Troolodytestroolodytes; 12 - Parus 

major; 13 - Sylvia atricapi lla; 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 Bialowieia Primeval Forest Sturr1~us vulgaris does not nest. It is one of the 
dominant species in other forests (MRUGASIEWICZ 197 4). The density values 

https://T.'urd1.ts
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72-74 

74-76 

76-78 

78-80 

80-82 

82-84 

)84 

Fig. 3. Similarity of bird communities in coniferous forest associations. 

The line thiclmess depicts values of the similarity index (PZ) expressed in per cent. W, G and K - Calama
orostio arundinaceae-Piceett£rn; N - Vaccinia ?ny'rtilli-Piceetttm; 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 (pairs/10 ha) - upper number and dominance ( %) - lower number of 
most numerous bird species in coniferous forests of the Bialowieza Primeval Forest in 197 5. 

Letter symbols of plots as in Fig. 1. 

I' 
' 

Vaccinio Vaccinio . Prevailing plant Calamagrostio Sphagno 
myrtilli- vitis-community arundinaceaeM Girgenso hnii-
Picee- idaeae-

\ 

Piceetum Piceetum 
tum ~ Pine tu m 

Plot explored w G I K N J GK WB 
-

Fringilla coelebs 10.5 9.1 8.0 10.0 10.4 8.7 9.7 
23.3 25.0 32.3 28.3 25.0 18.3 17.9 

Phy lloscopus sibilatrix 6.5 4.4 3.2 4.3 4.2 3.3 4.0 
• • 14.4 12.1 12.9 12.2 10.0 7.0 7.4 

Regulus regulus 5.0 3.8 2.4 3.4 5.2 3.7 6.0 
11.1 10.3 9.7 9.6 12.5 7.7 11.1 

• 

Erithacus rubecula 5.0 3.1 2.2 4.1 5.2 6.3 5.7 
11.1 8.6 8.9 11.1 12.5 13.4 10.5 

Phy lloscopus collybita 2.5 3.1 1.6 0.8 1.8 3.3 5.7 
5.5 8.6 6.5 2.3 4.3 7.0 10.5 
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observed for hole-nesting species are analogous with those observed by DYRCZ 

(1973) and KozLOWSKI (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 
ar e also the proportions of density. 

In bog moss spruce forests, on the contrary, the density of birds that 
n est on the ground and close to it is almost doubled, as compared with the 
den sit:y 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 of thick young spruce growth, windfallen 
t rees 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 
rea,son for this situation, though. l'he vicinity of alder forests within the plots 
resulted in high numbers of several species, primarily of Phylloscopus collybita, 
Tu'r d~ts merula and Sylvia 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 ot l1er plant associations . .A detailed comparison of the avifauna of the bog 
n1oss spruce forest and alder forest of the Gl~boki Kfl!t reserve has shown that 
the si111ilarity of the avifauna of these two habitats is very high (LEWARTOWSKI 

and \YOLK 1983). 
Bird communities of bog moss spruce forests (vVB and GK) are most 

sin1ilar to that of plot Gilowa. This plot is the moist est 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 
sin1ilar to that of the plot Gilowa. Very close to the boundary of the plot \¥yspa 
in a land depression there are carrs and alder-woods which can represent a source 
()f water . 

.J..<\ comparison of the avifauna of mixed coniferous forest in the National 
P ark and in the man-managed part of the Forest shows no significant differences. 
In fnct, n1ost of the bird species attain somewhat higher de:p_sities. These diffe
r ences can result from a slightly different tree species composition of the stands 
wit l1j11 the area examined and in their surroundings. It seems that some role 
is also played by the type of management. In the National Park the stands 
.are compact and more age- and species differentiated. Between the communi
t ies of birds in the National Park and in the man-managed part of the Forest 
quantitative differences were also observed. They are as follows: Coocoth'ra~tstes 

coccothraustes and Columba oenas are nesting exclusively in the National Park 
and Emberr·iza citrinella and Turdus viscivorus - only in the remaining area. 



94 
·. • 

M. Piotrowska and K. W olk 

This is presumably associated with a 
. 

higher percentage of decidllous trees 
and bushes in the National Park as well as with the presence of cuts Olltside· 
the Pa1"k. 

The nun~bers of bird species recorded in the area surveyed are low as 
compared with e.g. the bird communities of deciduous forests of the Bialo"~i€.Za 

P.ri1neval Forest (ToMI.ALOJO 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 vicinity 
of deciduous oak-lime-hornbeam forests (in the National Park) and other 
deciduous associations or age-differentiated stands - cuts, nurseries of young 
stands (111an-manged part of the Forest) have a decisive significance . 

I 

.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 th~ 

·protection of all bird species inhabiting the con~ferous forest of the Bialowiezar 
Primeval Forest. That is the reason ""hy 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 'vith complete cutting forbidden, which 
is of great importance for natural bird communities. 
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STRESZCZENIE. 
• I 

[.Awifauna l~gowa bor6w Puszczy Bialowieskiej] 

W latach. 1974-1977 prowadzono badania nad awifaun~ bor6w Puszczy 
Bialowieskiej. Wybrano dwie powicrzchnie w Bialowieski111 Parku Narodowy1n 
o l~cznym obszarze 60 ha i 5 powierzchni w zagospodarowanej cz~sci Puszczy 
o l~cznym obszarze 80 ha. Przedmiotem badan byla a\vifauna l~gowa staro
drzewi boru mieszanego (Oalamagrostio aTundinaceae~Piceet~tm), bor6w sosnowo-

. -swierkowych ( Vaccinio myrtilli-Piceetum, Vacciriio myrtilli-Pinetum i Vaccinia 
vitis-idaeae-Pin,etum) oraz boru swierkowego torfowcowego (Sphagno Girgen
sohnii-Piceetum) z niewielk~ domieszk~ olsu (Oarici elongatae-Alnetum). Licze
nia przeprowadzono metod~ kartograficzn~, ich wyniki przedstawiaj~ tabele 
1-4. W okresie badan stwierdzono w·yst~powanie 47 gatunk6w, z kt6rych 41 
gniezdzilo si~ na powierzchniach. Otrzymane zag~szczenie 'vahalo si~ w gra
nicach od 24,8 do 53,9. par /10 ha. 

W zbioro1viskaeh Oalamagrostio a'rundinaceae-Piceet~tm, Vaccinio my?~tilli

Piceetum, Vaccinio vitis-idaeae-Pinetum i Vaccinio myrtilli-Pinet~tm don1ino
waly nast~puj~ce gatunki ptak6w: Fringilla coelebs, Phylloscop~ts sibilatrix, 
Regulus regulus i Erithacus rubecula. W zbiorowisku Sphagno Girgensohnii
Piceetum do najliczniejszych nalezaly: Fringilla coelebs, Erithacus rubec~~;la, 

Regul~~;s reg~tlus, Troglodytes troglodytes i Phylloscopus collybita. 
Na wszystkich powiei~zchniach zag~szczenie dziuplak6w bylo dose niskie, 

wahajqc si~ od 4,1 do 7,9 par/10 ha. \V Parku Narodow~r1n st,vierdzono nieco 
wJ~ .zszo zag~Rzczenie ptak6w niz w zagospodarowanej cz~sci Puszczy (rye. 2). 

Prz"Jr poT6wnaniu ugrupowan pta.k6'v poszczeg6lnych po,vicrzchni za po
n1oc~ wskaz11ika podobienstwa zag~szczen (PZ) okazalo s i~, zp awifauna bada
nych bor6v.r bialowieskich nalczy do jednego ugrupowania. Kajbardziej wy
r6znia siQ a'vifauna zbiorowiska Sphagno-Girgensohnii-P~iceet~~;1n, gdzie w.yraznie. 
don1ill1lj~ gatunki zwi~zane ze swi~rkic l (rye. 3). 

\ 
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