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Results of one-year studies by the mapping method of breeding communities of birds 
in a boreal forest association Sphagno Gi'rgensohnii-Piceetum, and in adjacent associations: 
Oa-rici elongatae-Alnetum and managed 7-15 year old alder forests in spruce forest habitat, 
are presented. Total density of birds in the co1nplex of habitats surveyed amounted to 
60 pairs/10 ha. The following. species were dominant: Fringilla coelebs, Erithacus 'rubecula, 
Phylloscopus collybita, 8ylvia atricapilla and Regulus 'regulus. Of rare breeding species the 
following were found: Accipiter nisus, Dend1·ooopos leucotos, Picoides tridactylus, Oarduelis 
spinus and Loxia cur·virostra. The na"Qp.ral bird community of the moss-spruce forest was 
found to have changed as a result of the small area of the plot and the neighbourhood of 
managed 
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Z. Lewart~wski, K. Wolk, Department of Nature Protection, Institute of Forestry Studies, 
17-230 BipJowieza, Poland. 

rHe3,IJ;oBa.sr aBn<l>ayHa c<}>arHoBoro eJihiDIKa u po,n;crBeHHbiX THnoB neca B EenoBe)!(CKOH ny~e. 

IIpe,n;craBneHbi pe3y Jib Ta Thi o.n;Horo,n;HlfHhiX no,z:r;cqeToB no KapTorpacl>HlfeCKOMY MeTo,z:r;y rHe3.n;OBbiX 
KOMnrreKcon nT.H:U 6opeaJibHoro rrecnoro coo6r.u;ecTBa Sphagno Girgensohnii-Piceetum H coce,z:r;HHX c HHM 

• 

coo6mecrB Carici elongatae-Alnetum H Circaeo-Alnetuln, a TaiOKe 3KcnnoaTnpyeMhiX 7 -15-neTHBX 3apo-
cneM: qepHOit OJihXH, rrpOH3pOCTai01I(l1X Ha 6.HOTOI1e eJibHHKa TIOCJie ero Bbipy6KH. IlJIOTHOCTb DTHD; B KOM· 
llJieKce HCCJie,n;oBaHHbiX 6HOTODOB COCTaBJUIJia B o6m;eM 60 rrap/10 ra. ,[.(OMHHHpOBaJIH BH,ZJ.bi: Fringil/a 
coelebs, Erithacus rubecula, Phylloscopus collybita, Sylvia atricapilla H Regulus regulus. 113 pe,ZJ.KHX rHe3-
~miJ.HXCH BH,Zl;OB KOHCTaTHpoBaHbi: Accipiter nisus, Dendrocopus leucotos, Picoides tridactylus, Carduelis 
spinus H Loxia curvirostra. KoHcrar:apoBaHo, 'ITO B pe3yJI&TaTe Mano:H nnor:n;a,n;H H coce,n;CTBa c 3Kcnno
arHpyeMbiMH necaMH, KOMIIJieKC aBH<l>ayHbi 6opa DO,[(BeprCHlJaCTHqHOMJ OTKJIOHeHHIO OT eCTeCTBeHHOfO 

COCTOSIHHH. 
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Relatively numerous boreal elements are one of characteristic feat11res of 
the Bialowieza Pri1neval Forest. ESI)eciallj7 interesting is the association of 
Sphag·no Girrge1~soh1~ii-Piceetum, si111ilar to boreal spruce forests, occ11p~ying 

analogous l1abitats in northern and eastern EuTope. This association, as dis-
. 

tin.guished by PoLAKOWSKI (1962), occurs in Poland "\vithin lJonndaries of the 
lowland range of Picea abies (PoL.AKOWSKI 1962, CzERWINSKI 1968, SOK9-
;LOWSKI 1966, 1979, 1980). For the protection of this forest association in the 
managed part of the Bialo1v'ieza Primeval Forest a number of reserves have 
been established (SOKOLOWSKI 1966). 

The :present paper is a part of a research programme on the avifa1ma of 
the Bialowieza Primeval Forest - "\vhich has been carrjed out in the 1nanaged 
foi"est a.nd in the Bialowieza National Park (TOMIAI~OJC et al. 1977). It con
cerns the avifa11na of a compleX! of habitats found in a peat depression Sphag1~o 
Girgensoh1~ii-Piceetum, Oa'rici elo1~gatae-Alnetum · and Gircaeo-Alnetum; as "\Yell 
as young alder forests growing in the habitat of spruce forest. A stress has 
been laid upon the forn1 and completeness of data presentation, restricting 
comparisons and conclusions to results connected only with the studies pre
sented. 

• 

METHODS 
• 

The census plot was censused by a combined modification of the 1napping 
method (To:MIALOJ6 1980 a, 1980 b). The data were collected duTing 8 cen;-.;uses 
between 19 April and 21 June 1977. Average duration of the census was 126 
min per 10 ha, thus during the whole season each 10 ha of forest was observed 
for 17 hours. 

Possibilities of various interpretations of species maps were r eflected in 
the accliracy of bird pairs estimation (Table 1). For a number of species, accor
ding to the data, only classes of nu1nbers could be given. For the calculation 
of the density and dominance the medium numbers of a class have been taken 
into account. However, by constructing the territory distribution 1naps (Figs. 
2-4) doubts concerning the occurrence of some pairs were ignored, ancl .the • 
upper level of estimates was acceptecl. One should emphasize that the idea 
of "pai1ls per 10 ha" and other use of the word "pairs" in reality signifies the 
number of territories of males or pa.irs. If a territory was occupied by birds 
on at le~1st two or three dates, it was considered as an occ11pied territory. This 
rule was not observed rigorously, and in the case of one of the t erritories occupied 
by Locustella fl~tviatilis an assun1ption has been made of its existence from 
one record a.t the beginning of June, 'vhich can be supported by MACKOWICZ's 
data (1977). 

For con1parisons of the degree of similarities of bird communities, the 
species composition similarity index (QS) (TOMIAI~oJ6 1970) and index of 

• 
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si1nilarit~y of densities (PZ), as propose(l by WESOLOWSia (1975), were usecl. 
As dominant species are considered t.l1ose species which are representecl by 
~ 

over 5 °/0 of pairs in the COlllillllllity. 
In Figures 2 and 3 the distribution of do1ninant species territories is }}re

sented. These a.re only approximates, most probable on the basis of ~he gathered 
data. Figure 4 presents, in a more simplified wa,y, the distributio11 of pairs 
of other species, ignoring only several species with very big territories . 

• 

· DESCRIPTION OF STUDY AREA* 

The GlQboki K~t reserve, "\vhero the research was carried out, has been 
established to protect the Sphagno Girgensohnii-Piceettttm association together 
'vith other associations similar to the natural ones, providing a kind of pro
tective zone. Tl1e reseTve is located in the Hajn6wka forest adn1inistrative 
unit, district Lesna; it covers compartments 414 O, and 439 .A a-g. The sa1npling 
plot covered 36.3 ha - a,Jmost 70 % of tho reserve area and adjacent managed 
forests (fragments of co1npartments 414 0 g, h, i; 439 B c, f, g). Its detailed 
localisation is presented in Figure 1. This area is situated within the forest 
complex at a distance of about 3 kn1 from the western edge of the Bialowieza. 
Forest. Its terrain is even, and consists of peat soils. The gro11nd 'Yater level 
is usually not deep (10-20 cm). Within the boundaries of the san1pling plot 
there are n1ain forest associations, typical of such set of. habitat conditioi1;-. 
On account of the diversity of the avjfauna, the area in qllesti.on has bee11 
divided into three habitat types (Fjg. 1): 

A - Bog moss-spruce forest - area of 19 ha. It is simila.r to the natural association 
Sphagno Girgensohnii-Piceetum, subassociation lb·yopteridetosum, showing a certain similnrity 
to Alnetum. 1,he stand consists mostly of Picea abies which represents 80-90% of the ~tn11d 
and only in a fe1v spots does its proportion decrease to 50%- Other components area ; Pin us 
silvestris 10-20%; Alnus glutinosa usually occurs sporadically, and only in some parts of 
the plot edge does it represent up to 50%; JJet-ula pubescens - occurs singly; Fraxinus 
exc~· lsior is sporadical only. The 1u1der storey is developed only in a section north of a road 
that runs across this area. The age of the stand is I I O-I20 years, that of Pin us silvestri.s -
even 200 years. 'l,he stand height is 23-28 n1; its density is moderate, interrupted or loose. 
The coniferous forest interior is 1nore shady that the adjacent Alnetu1n forests. In the coni
ferous forest the Rhrub la.yer covers about 30-40% of the area. It is I-5 1n high, nnd consists 
of Picea abies, 0o,rylus avellana, and more sparse Quercus robtt~;r, Oarpinus betulus, Betula 
pube8cens, Alnus glutinosa, Fr.axinus excelsior and So'rbus aucuparia. This layer is best de
veloped along the edges of the stand and near the road, in zones 50-I50 m wide, but it is 
poorly developed inside the forest. The forest floor is covered mainly by mosseR, the hu1n
n1ock-hollo"\v structure of the forest floor being responsible for the distribution of the n1o 1-:l 

* Descriptions of habitats a1·e based on papers by SoKOLO"\VSKI (1966, I976, 1979)~ 
unpublished· data by .A.leksander vV. SoKOLO,VSKI and on "Plan of Forestry l\ianagen1cnt 
for the period of I October 1968 - 30 Septc1nber I978 for forests of the BialQ\vieza Primeval 
Forest" (I97G). 
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lil ig. 1. Location of the censu~ plot aud diversity of habitats in the Gl~b oki K~t reserve 

· and its vicinity. 

1 - reserve boundary; 2 - census plot boundary; 3 - Sphagno Giroensohnii-Picectum; 4 - Carici elonoatae

moss spr uce forest; 7 - a mosaic of .Alnetlnn; 5 - Oircaeo-.Alnetum; 6 - young aldcrwoods in the habitat of 
Oarici elongatae-Alnett(trn and Oircaeo-.Ll.lnctu?n; 8 - hunti~ plot; 9 - larger gaps in the st and. 

, 
of t his layer layer components. The lierb layer is rather poorly developed : t he vegetation 

occurs sparsingly and in small patches. There are numerous fallen t r ees in t he forest. !low

ever, they are usually re1noved, as are dead standing trees. Numerous heaps of branches 

arc left there. 
ch anged as Over considerable areas the bog n1oss-spruce coniferous forest has been 

a rcf-\ult of forest managen1ent. The 1nost evident changes are as folio" ": peat undergoes 
and shrub layers begin to grow exuberantly. Inineralisation, 1noss layer vanishes, herb 

'These changes have been much advanced on the eastern edges of the coniferous forest p lot. 

Sin1ilar changes have occurred also along both sides of the road, fran1ed by ditches that 

arc about 80 c1n deep. IIere an additional reason for changes has been a lowering of t he 

ground \Vater level. 
B - Alder carr and flood p lain forest - area of 8.2 ha. Associations covering t his 
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section of the study area are differentiated into a number of forms representing various 
stages of herb layer occupation by mosses. They form a successional series starting from 
typical Oa1·ici elongatae-Alnetum and Ci1·caeo-Alnetun~ to Sphagno Gi1·gesohnii-Piceetum. Due 
to a great structural similarity of these Alnetum associations and their intermingling in 
the area, they are discussed together in the analysis of the avifauna. 

Carici elongate-Alnetum adjons the coniferous plot, covering a surface of ·5 ha; Oircaeo
.Alnetum covers a surface I of 3.2 ha. Tree stand consists mainly of Picea abies and Alnttts 
glutinosa (30, 60% each). Betula pubescens only in some places represents up to 20% of tho 
stand and in the rest of the area !t occurs singly, similarly to: Fraxinus excelsior, Pinus 
silvestris, Oarpinus betulus, and sevcl'al other species. The stand age is 80-120 years, and 
it is 20- 29 1n high. It has a multilayer structmc and the structure of the lower layer is similar 
to that of the top layer. The .Alnetum forests arc more transparent than the coniferous 
forest, and the forest floor is more insolated. Several larger gaps (Fig. 1) add more light 
to the lower layers. The shrub layer, which consists mainly of Picea abies and Aln'us glui'inosa, 
covers about 20---40% of the area. It fo1rms a separated layer in Oircaeo-Alnetum whereas 
in Ca1·ici elongatae-Alnetum it is highly dispersed. 'l,he forest floor is covered by rich vas. 
cular plant vegetation. U1·tica dioica is especially abundant, forming here and there dense 
thickets. In forests described uprooted trees are encountered more often than in the coni
ferous forest. 

C - Young alder forests - area of 9. 07 ha. They are located in tree stand frag1nents 
adjacent to the area over-grovvn with coniferous forest. All fragments of alder forests are 
overgrown with young tree stands (age 7-15 years). The alder is predominant, and other 
species occur as single trees, or here and there in groups. These stands are 3-10 m high. 
Only in a fragment situated in the north-western part of the area among low alder trees, 
do 80· year old FJ·axinus excelsior and Alnus glutinosa grow. The forest floor is covered by 
moss and herb layers with U1·tica dioica covering 80-90% of the area . 

• 

DESCRIPTION AND COMPARISON OF BIRD COMMUNITIES 

Breeding com111unity consisted of 47 bird species (Table 1); there \vero 
36 species in the coniferous forest, 33 species in the Alnet~tm forests and 26 
species in young alder forests. The higher number of species in the coniferous 
forest, as compared with Alnetum forests, results fron1 the neighbouri11g of 
the fragment of forest with very different habitats . .Along the boundary bet\veen 
the coniferous forest and the young alder-forest species characteristic of coni
ferous forest edges, shrubs and deciduous forests, are found. In fact, the avi
fauna of the pure coniferous forest is poorer (species nun1ber) than shown in 
Table 1 (cf. Figs. 2-4). The overall density of pairs for the set of habitats in 
question amounted almost to 60 pairs /10 ha. 5 do1ninant species represented 
almost 50% of all pairs. They wore: Fringilla coelebs, Erithacus rubecula, Phyllos
cop~!Js collybita, Sylvia atrioapilla and Regulus 'regul~~s. The density~ of bircl 
comn1unity in the Al1~etum forest was biggest (68 pairs /10 ha), exceeding the 
density of birds in the coniferous forest (57 pairs/10 ha) and young alder forests 
(55 pairs/10 ha). These differences resulted 111ost probably from a better de
velopment of vertical stratification of the stands in the Alnetum forests, fro1n 
nun1erous gaps and transparencies in the stands, as well as from a richer vege
tation in tl1c lower la·yer \ This re~ · ultecl in a Telatively high density of a nun1ber 

, 
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Table I. Breeding avifatma co1nn1unities in a census plot in the Gl~boki K~t reserve and 
its vicinit y in 1977 -

T otal plot area - 36.3 ha; P arts of the p lot: .A. - Sp hagnoGirgensohnii-Piceetum (19.0 ha); B - Oarici elongatae 

Alnetwn and Oir caeo-Alnetum (8.2 ha); C - young alder forest s (9.1 h a ); G - species that breed on the ground 
and up to a height of 1.5 m; T - species that build open nests above 1.5 m over the ground level; H - tree-holo 
nesting birds; + - occurrence lower than 0.5 pair; ( + ) - visits of species representatives without signs of 

t erritorial behaviour. 

. Density (pairs/10 h a ) Number of pairs 
. 

. Species A B C A+B+C A B c A+B+C . . 
• 

F1·ingilla coelebs T I1.8 14.0 I. 7 9.8 22.5 Il.5 I.5 35.5 
E'ri thac~~,s 1·ubecu la G 8.4 5.5 6.1 7.2 I6 4.5 5.5 26 • 

Phy lloscop us collybita G 2.6 7.9 3.3 4.0 5 6.5 3 14.5 
Sylvia atri capilla G 2.1 7.3 4.4 3.9 4 6 4 14 
Regulu s 1:egulus ~ 5.0 4.3 3.6 9- 10 3.5 12.5-13.5 
Prune llc~J m od·ularis G 3.4 3.1 1. 7 2.9 • 6.5 2.5 1.5 10.5 

• 

I 
T1·oglodytes troglodytes G 3.2 3.1 I. I 2.6 6 2.5 1 9.5 

S ylvia bo'rin G 0.3 I.8 8.3 2.6 0.5 I.5 7- 8 9-IO 
T urclus philomelos T 2.6 1.8 3.3 2.6 5 1.5 3 9.5 

T u1·dus merula T I.8 2.4 I.9 2.0 3.5 • 2 1.5-2 7-7.5 

P hylloscopus sibilatria; G 3.2 1.2 1.9 6 I 7 

L ocustella fluviatilis G I.8 
~ 

5.0 1.7 I- 2 4.5 5.5-6.5 

Oerthia jamilia'ris H 1.6 2.4 1.4 2.5-3.5 2 4.5-5.5 

Oarduelis s pinus T 1.8 1.8 ( +) 1.4 3-4 I-2 ( +) 4-6 
. .Ac1·ocephalus palustris G 5.0 1.2 4- 5 4-5 

H i1J polais icterina T . 4.4 I.1 4 4 

Ficecl'ltla albicollis H 1.3 0.6 0.8 2-3 0.5 2.5-3.5 

Garrulus glandarius T I.1 + 0.6 0.7 2 + 0.5 2.5 

A nth us trivialis G 0.3 I.2 0.6 0.6 0.5 1 0.5 2 

0 riohts oriolus T 0.3 0.6 I.l 0.6 0.5 0.5 1 2 

H 0.8 0.6 0.6 I-2 + 0.5 I.5-2.5 M~u scicap a striata . + 
P arus p alustris H 0.3 1.8 ( +) 0.6 0.5 I.5 ( +) 2 

Pa1·us c1·istatus H I.1 0.6 2 2 

Pyrrlada pyrrhula T 1.I ( +) 0.6 -9 ( +) 2 
0.5-1 ( +) I.5-2 0 ol l~;mba p alumbus T 0.5 0.9 ( +) 0.5 1 

A n as platyrhynchos G 1.7 0.4 1-2 1-2 
1.5 I.5 L ·uscinia luscinia G 1.7 0.4 

I 0.5 . 1.5 Parus ater H 0.5 0.6 0.4 
G 0.3 I-1.5 T~ringa ochropus + + + + + + 

St1·eptopelia turtur T 0.3 0.6 0.3 0.5 0.5 I 

Lanius collurio G ( +) I.1 0.3 ( +) 1 I 

Sylvia cu1·'ruca G I;l 0.3 1? I? 
0.5 0.5 I Ficedula albicoll·is H 0.3 0.6 0.3 

x F . hypoleuca 
l .Aegithalos caudatus T 1.2 ( +) 0.3 ( +) I 

0.5 0.5 ( +) I Sitta europ·aea H 0.3 0.6 ( +) 0.3 
Loxia cu1·vi1·ostra T 0.5 ( + ) 0.3 1 ( +) 1 

0.5-l Ouculus cano?·us T + + + 0.2 + + + 
Dend1·ocopos rna}or H 0.3 ( +) ( +) 0.1 0.5 ( +) ( +) 0.5 

D endrocopos leucotos H 0.6 ( +) 0.1 0.5 ( +) 0.5 

Picoides tridactl y lu s H 0.3 0.1 0.5 0.5 

, 
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Pa'rus . caerule1.ts H ( +) 0.6 ( +) 0.1 ( +) 0.5 ( +) 0.5 
Accipiter nisus T + + + + + + 
Buteo buteo T + + + + + + + + 
T etrastes bonasia G -1- + + + + + 
S colopax 'rusticola 

• 
G + + + + + +' + + 

Strix aluco I-I + + + + -1- + 
D ryocopus martius H + + + + 
D enclrocopos medius H + + + + 

~ 

• Total 56.8 68.0 54.9 59.4 108 56 50 215.5 
( ± 2.5) ( ±1) (±2) (±6) 

' 

of species breeding on the ground or low in shrubs in the .Alnetum forests. It 
is 'vell illustrated in Table 2: the density of birds of the "G" group was almost 
10 l)airs/10 ha higher in the .A.lnetum forests than in the coniferous forest . 
.Ana,logously, the density differences between species breeding in open nests 
at n height over 1.5 m and those breeding in holes are very small. Because of 

· the lack of a clearly differentiated layer of crowns in the young alder forests, 
there are no typically forest species and especially hole nesters.; if they are 
present there, their densities are low. In the total density of bird community 
the~e c1cficiencies were considerably compensated by a high ab11ndance of 
birdb nesting on the ground and in low shrubs (41 pai:rs /10 ha; 74% of the 
con1n1unity pairs). · . 

The dominance structure of bird communities in the coniferous forest, 
and Alnetum forests is similar: in the coniferous forest 6 dominant species 
(Fri1~gilla coelebs, Erithacus rubec~tla, Regulus regultts, Prunella modularis, 
Troglodytes troglodytes, Phylloscopus sibilatrix) jointly represented 62 % of pairs; 
in tl1e Alnetum forests - 5 species (F''ringilla coelebs, Phylloscopus collybita, 
Sylvia at'ricapilla, E 'rithacus rubec~tla and Regulus regulus) represented 57% of 
pair~ in the community. The differences observed in this respect between 
both con1munities are most probably connected with some "interchange" of 
specie~ with well defined habitat requirements: in the coniferous forest the 
pro1)ortion of species associated with Picea abies and with a shady forest in
terior, whereas in Alnet~tm forests the proportion of the species associated 
with 111orc transparent stands (e.g. Phylloscopus collybita, Sylvia atricapilla), 
is higher. . 

The bird community in young alder forests differed considerably from 
the above-described bird communities. Eight dominant species (Sylvia bo'rin, 
E 'ritlzacttts Tubecula, Locustella fluviatilis, AcTocephalus palustris, Hippolais 
icteri·na, Sylvia at1"icapilla, Phylloscopus collybita ancl TtttTdttts philomelos) jointly 
repre, ented 72 o/ of the community . 0 

. A . con1parison of bird con1munities in the study habitats 'vith the similarit~r 
indices QS and PZ shows (Fig. 5) 1. the species compositions of bird communi-

• 
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Erithacus rubecula Fringilla coelebs 

• 
' E:a R. regulus 

Locustella fluviatilis ~ 

.. 

0 100 200 300 m 

Fig. 2. Distribution of territories in the census plot in 1977: F1·ingilla coelebs, Erithacus 
,·ubecula, Regulus 1·egulus, Locustella fluviatili::, and Turdus philomelos. 

\ 

ties in spruce fore~ ts and Alnetum forests are very sjmilar, but they differ 

much fro111 the species co111position in young alder forests; 2. the quantitative 

structure of bird communities is different 
• 
in each of the three habitats studied . 

It sho11ld be added that the deviation of the bird community structure, 

typical of pui·e natura.l hnbitats, resulted fron1 man-made changes in the habitats 

studiecl. This proble1n is explained in more detail in the n~xt section of this 
• 

paper. 
• 

• 
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Sylvia borin T. troglodytes [~J 
Sylvia atricapilla ~ Hippolais 1cterina ~ 

... 

t Prunella modutaris Phylloscopus collybita [M 
Acroce hatus palustris ~ 

Phylloscopus sibilatrix ~ 

• 

0 100 200 300m 

Fjg. 3. Distribution of territories iu the census plot in 1977: Troglodytes troglollytes, Hippolai~ 
icterina, Sylvia borin, S. at1·icapilla, Phylloscopus collybita, P. sibilatrix, Pru·nella mo.dula'ri~ 

and .Acrocephalus palustris. 

DISTRIBUTION OF BREEDING TERRITORIES 

The clistl'ibution of tm~ritorie of Hll species occurring as do111inant; at 
least in one of the habitats tudiecl is sho,vn in map. (Fig~ ·. 2 and 3). Attention 
is drawn to the fact that in the high coniferous forest stands and in the Carioi 
elongatae-Alnet1~1n and 0 i 'J'Caeo-Aln, et'll/n~ the territories of lirin.g illa ooelebs, 
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Fig. 4. Distribution of bird species with a lower abundance in .1977 . 
• \.E - Aegithalos caudatus; ANP - .Anas platy1·hynclzos; AT - .Anthus trivialis; OF - Oerthia Jarniliaris; CP
Oolu1nba palum,bus; CS - Oarilttelis spinus; DA - Dendrocopos major; DL - D. leucotos; FA - Ficedula 
albicollis; FAx FH - hybryd F. albicollis x F. hypolevca; G - Garrulus olandarius; LC- Lanius collurio; LOO
Loxia curvirostra; LUL - Luscinia luscinia; M - JJfuscicapa striata; OR - Oriolus oriolus; PA - Parus ater; 
PC - P. cristatus; PE - P. caeruleus; PJ - P. major; PL - P. palustris; PN P. montanus; PT - - Picoides 
·tri£lactyltts; PY - Pyrrhula pyrrhvla; SE - Sitta europaea; ST - Streptopelia turtur; SU - Sylvia curruca; 

T~I - Turdus merula. 

Table 2. Density and dominance of groups of species that differ in the location of their 
nests in the habitats examined. 

For explanation - see Table 1. 

Density Dominance 
' Species group (pairsjlO ha) (%) 

. 

.A A I c 
• 

IB I c IB 
, G- Weavjng open nests on the ground I 

and up to 1.5 m of height 23.5 32.9 41.1 41.3 48.5 74.2 
T - Weaving open nests at a height 

more than 1.5 m 26.8 27.0 13.6 47.1 . 39.9 24.5 
II - tree-hole nesting birds 6.5 7.8 0.6 1_1. 7 11.7 1.0 . . 

E'rithacus rubecula, TToglodytes troglodytes, Turdus philomelos and Regulus 
reg'ltlus cover almost co1npletely the area of the mature stands of all the habitats . 
stlldied. .All the Sl)Ocies enumerated above occurrecl in young alder forests 
1vith the exception of Regulus regulus w hi eh is closel~y connected "\Vith high 
trees of Picea abies; Erithac~~Js 'rubecula and TuTdus philomelos show relatively 
hjgh densities in the last mentioned habitat. 
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• 

Habitats inhabited by Sylvia bori'lt and S. at1~icapilla ovel'lapped partially, 
alt.hough S. bo'l"in is a typical species of younger deciduous shrubs full of light, 
and S. at'ricapilla inhabits mainly more shady deciduous shrubs under the tree 
canopJr and older thickets. S. borin 'vas the most abundant species in young 
alder forests 'vhile in the .Alnetum forests studied it occurrecl at the edge of 
a va, ·t gap in the stand and at a forest road only. S. atricapilla avoided the 
forest interior where the shrub layer consisted mainly of sprtlce and cleciduous 
shrub occurred rarely. Two territories of this species founcl in spruce forests 
were located near a road with clitches, 'vhere because of a lowering of the 
grou11cl water le~el, shrubs and herbs developed well. Young, 7-8 years old 
alder forest~, covering the area in the south-eastern part of the study plot, 

• 

were 11ot inl1abited by this species, 'vhile fotlr territories of S. bori'l~ 'yere found 
there. 

I 

58 

• 83 . 
57 71 

42 
' 

QS PZ 

Fig. 5. Siinihtrity index of species composition (index QS) and of density (PZ) between 
the bird co1nn1unitics that 1vere distinguished. 

I 

In circles symbols denoting communities in separate habitats. Numbers ( %) and distances between the circles 
specify the degree of community similarity. For alphabetic symbols - sco Table 1. 

Territories of Phylloscopus sibilatrix and P. collybita are almost non-over
lap}Jing. The first of the two species inhabited exclusively the interior of the 
coniferous forest, choosing local elevations of the ground in shady places: one 
pair that occurred in Alnettt~tm forests possessed tts territory in a region of coni
feroll ~ forest appereance. 

Phylloscopus collybita, commonly known as a species of transparent forests 
and their edges, in the study area was really associated with transparent 
sta11ds. Territories of this species were found in both Alnetum forests, with the 
exception of parts of the forest with a high proportion of spruce; in the coni
feroll:-' forest a regular distribution of territories was observed along the edge 
of 111atlu .. e stand bordering on a young alder forest, and at a broad road; two 
territories 'vere found in looser parts of the stand, i.e., in the t1·ansitional zone 
to Oi?YJae-Alnettttm. 

In the case of Pttunella 'lnodulaTis ~t sin1ilar relationship in the dL tribt1tion 
of territories was cliscovered though this Sl)ecies is considered as inhabiti11g 
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rather dark forest~ . There were no territories of this SI)Ccie. in t.he coniferous 
forest interior in the northern an(l so11thern parts of th(\ area (2.5 and 3 ha) 
wl1ere the conditions seemed to be opti111al for P. rnodula'ris . .r or have terri
tories cf P. mod'ltlaris been established in parts of the Alnetum forest 'vith 
a high pl'OI)Ortion of spruce. 

All the territories of Loctttstella fluviatilis, .A.crocephalus palustTis a.nd 
H ippolais icterina were found in a young alder fo1·est with the exception of 
two Loc~tstella fltttviatilis territories, which occurred at the border of Alnettttm 
forest. 1 in the area of luxuriant shrubs and large gaps in the .·tand. 

In the young alder forest there occurred several species of birds which 
were 11ot found in 111ature stands of coniferous t·y·pe, nor in the Al1tet1~ttn fore. ts. 
These are: A 'nas platy'rhynchos, Luscinia Zusci1tia, Lanittts coll1t1·io and probably 
breeding Sylvia C'll/t'ruca, as " rell as Acrocephalus pal1~tst1 .. is and Hippolais ictefi?ta 
already n1entioned: In the coniferous forest 8 species \vere })resent which clid 
not inhabit Oa'rici elongatae-Alnetum, nor Oircao-Alnettttm; tl1e list concerning 
the rcvei\ 'C situation includes five species (Table 1, Fjg.~ . 2 and 4). 

In the sttldy area and in jts close vicinit:y, several bird species, rare in 
Poland and relatively rare in the Bialo,vieza Pl"iincval Forest, were fo11ncl. 
At tl1e south-eastern edge of th~ plot a nest of Accipiter 'nis1~8 'vas found. 'J;:he 
adults behave(l very secretly and they "\vere regularl:y obsel'ved only at the 
nest. Ill the coniferous fore~ t, " rithin this plot, Picoides tJ·idactylttts "\vas nesting, 
havjng a hole in a dry sprtlce trunk at the h eight of 6 n1. During the breeding 
season the pair behaved quietly anLl the birds were noticed onl~y during three 
censt1ses Ollt of eight. In the part cf the nrea of the Aln,et'ntn fore. t Den d1·ocopos 
letttcotos breeding was observed. Its nrst \vas probably· located nrar the so11thern 
boundary of the })lot. Dendt"ocopos leucotos "\vas visiting also the north-eastern 
part of the ·young alder forest. It "\Y~M~ }ll'~obab1y anotl1er 1)air. There 'vas a terri
tory of Ficedtttla sp. 111ale, "\Yhieh \Y<M~~ 111ost 1)robably a hybrid of Ficedula al
bicollis x F. hypoZe1tca. Oarcl1.telis spi1~1ts "\Ya. rather nuillei·ous in the whole 
reserve and in its nejghbo11rhoo<l. Itlacc~urac:v of the ~sti111ation of the nu111ber 
of pair of thiH pecie on the S<1Il1I)lr JJlot ( 4-6 pai1·s) resulted fro111 a specific 
behavio11r of 111ale ancl})air~, 1naking .·in111ltaneous recognizing of neighbouring 
birds difficult. Loxia cttt'fVi1·ostTa "\Y}M~ also found as brec(ling species (one pair 
occurrccl in the conifero11s for(\Rt). Tl1e biTds of thL 1 pair 1vere probably ob .. 
served in the Fcbruar~r and J\IIarch of 1977, then the birds were present in the 
san1e place jn April showing anxiety (until 29 April). In May and June only 
nomadic birds vverc seen, e.g. on 26 of ~ia,y a. fa1nily feeding on Pinttts silvest'ris 
was observed. · .. 

The list of birds in the Tescrve a.ncl its vicinit3r, given in Table 1, is SUPIJle.
mented by the list of bircl visiiors and n1igrants. During the breeding season 
the follo",.ing species were ob. Prved: Aq'l~tila poma'ri1~a, Ool1~mba oenas, Pious 
vi1·idis, P. ca111ts, De1~cl1'ocopos 'fnino1", Nucij1·aga ca'ryocatactes, Gorvttts corax, 
Turd1ts iliacus, OaTduelis ca1Yl'ltelis a11d Ooccoth1"a~ltstes coocothra'l~tstes. D11ring the 
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spring 1nigration the follo,ving 'vcrc observed: Sylvia cottnrnttlt1Lis, Phylloscopus 
• 

t'rochilus, Ficed~tla hypoletttca, F. pa?"Va and Turdus viscivo'rttts; Sturnus vtttlgaris 
was also observed during its postbreeding, nomadic behaviour in June. 

SUMMARY 
I 

I 

1. In 1977, 47 breeding species occurred in the habitats studied, 41 of 
which in natural habitats (Sphagno Girgensohnii-Piceetum, Oarici elongatae
Alnetum and Oi1~caeo-A.lnetum) and 6 - in adjacent ·young managed forests. 

2. Total density of the avifa11na 'vas almost 60 pairs /10 ha - the highest 
in Oa1"ici elongatae- and Oi'l"caeo-Alneta (68 pairs /10 ha), whereas in Sphagno 
Gi'rgensohnii-Piceettttm and in the young alder forest it attained a lower level 
(55-57 pairs /10 ha). 

3. Species composition of bird communities in Sphagno Gi1,.gensohnii-Picee
t'l~tm and Oarici elongatae- and Oircaeo-A.lneta were very similar, but they differed 
much fron1 the species composition in the young alder forest; the quantitative 
structure of bird communities was different in each of the three habitats studied. 

4. In the sample plot in Gl~boki K~t reserve the qualitative and quanti
tative composition of the avifauna of Sphagno Girge1};Sohnii-Piceetum was 
distorted from the natural state . 

5. In the Gl~boki 
. 

K~t reserve several rare breeding species were found 
a mong thc1n - Accipiter nisus, Picoides tridactylttts and Dendrocopos le'ltcotos. 

I 
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STRESZCZE NIE. 
t 

[.Awifauna l~gowa boru swierkowego torfowcowego oraz zbiorowisk pokrewnyeh. 
w Puszczy Bialowies-kiej] 

Przedmiotem bada:ri by la awifauna l~gowa rezerwatu ,Gl~boki K~t" i jego• 
otoczenia. Rezerwat ten utworzono dla oehrony boru swierkowego toTfowco
wego (Sphagno Girgensohnii-Piceet~tm) i innyeh naturalnyeh zespol6w lesnyeh 

I f 

zajmuj~eych torfow~ nieek~ w zachodniej cz~sei Puszezy Bialowieskiej. Ob-
serwaeje :prze:prowadzono w 1977 r. z zastosowaniem metody kartogr3~ficznej. 

Niekt6re wyniki: 
1. W kom:pleksie badanych siedlisk (rye. 1) wyst~powalo 47 gatunk6w 

ptak6w l~gowyeh; w siedliskach naturalnyeh rezerwatu (b6r swierkowy tor
foweowy, ols - Oarici elongatae-Alnet~tm i l~g - Oircaeo-Alnetum) - 41 gattln-
k6w, a pozostale zasiedlaly wyl~cznie przylegaj~ee zagospodarowane olszyny 
(tab. 1). . 

2. Og6lne zag~szczenie awifauny wynioslo blisko 60 :par /10 ha - naj-
wyzsze bylo w olsie i l~gu (68 par /10 ha), natomiast w borze i olszynaeh ksztal
towalo si~ na zblizonym poziomie (55-57 par/10 ha) (tab. 1). 

3. 'Vykazano stosunkowo nieduze r6zniee w skladzie ilosciowym awifa11ny 
boru w por6wnaniu z awifaun~ olsu i l~gu (PZ = 71 %), natomiast por6wnania 
tych dw6ch ugru:powa:ri z awifaun~ olszyn wykazaly jej duz~ odmiennosc 
(PZ = 39-42 %) (rye. 5). Na r6zniee pomi~dzy trzema wyr6znionymi ugrupo-· 
waniami ptak6w zlozyly si~ przede wszystkim odmjenne udzialy r6znych grup 
ekologieznych (tab. 2). 

4. Na badanej powierzchni pr6bnej w rezerwaeie ,Gl~boki K~t" sklad 
jakosciowy i ilosciowy awifauny boru swierkowego torfowcowego w istotnym_ 
stopniu ulegl odksztalceniu od stanu naturalnego. Mianowieie na tzw. ,efekt. 
styku" zlozyly si~ w tym przypadktl specyficzne zaleznosci rozmieszczenia tery-· 
tori6w ptak6w przy sztucznie odci~tym skraju starodrzewia dostrzezone 1n. in-
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, 

u takich gatunk6w jak: Phylloscopus collybita, Phylloscop'lts sibilatrix, Sylvia 
atf·icapilla, S. borin, Prunella modula'ris; Anthus tr'l~v ·ialis (rye. 2-4). 

5. W rezerwacie ,Gl~boki Kf!!t" stwierdzono kilka, 1·zadkich gatunk6' 
l~gowych, n;t. in. Accipitett 'ltis'lts, Picoides t-ridactyl~us, DendTocopos le'ltcotos. 

, 
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