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BIOTOPE DISTRIBUTION AND HABITAT
PREFERENCE OF BREEDING BIRD
COMMUNITIES IN ALPINE AND SUBALPINE
BELTS IN THE TATRA AND BABIA GORA Mts.
(SOUTHERN POLAND)

Andriy-Taras Bashta

Abstract. During the breeding period 1998, bird communities of alpine and subalpine levels (hetero- and
homogenous dwarf pine zone, alpine meadows with klatch of pine, alpine meadows with rocks, and rocks), their
biotopic distribution in the Tatra and the Babia Gora National Parks (southern Poland) were investigated. Species
richness and diversity of bird communities change along of altitude and vegetation structure. The correlation
between altitude and diversity is not linear. On the sample plots from 15-17 (heterogeneous dwarf pine zone) to
7 (rocks) bird species have been registered. The density decreased from 16,6-19,6 to 4,3 pairs/10 ha with increasing
of altitude. SQ distribution is 0,7-1,0 between compared pairs of habitats. The highest o-diversity was recorded
in the heterogeneous elfin woodland in both massifs. Two groups, which are connected by the similarity index
sizes, are noted by the similarity analyses of bird communities (cluster-analysis): (I) alpine meadows with stones
and rocks, (II) hetero- and homogenous dwarf pine zone and alpine meadows with klatch of pine. In the Tatra
Tichodroma muraria, Falco peregrinus, in the Babia Gora Aquila chrysaetos, Monticola saxatilis have been
registered.
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Biotoniunuii po3noain i Bubip micuenepedyBaHp nrTaxis B OPHITOYIPyNOBaHHAX aJbMilicbKOro Ta
cybanbnilicbkoro nosicie y Tarpax i na ba6iii I'ypi (ITiBnenna Iloabma). - A.-T. Bamra. - BepkyTt. 14 (2).
2005. - TIpotsirom rHi3moBoro nepiogy 1998 p. mociipKyBalld OPHITOYTPYIIOBAaHHS allbIIiHCHKOTO Ta Cy0alib-
IICHKOTO MOACIB (MillIaHe KPHBOJICCS, 3aPOCTi TIPCHKOT COCHU, JIYKH 3 KYPTHHAMH TiPChKOI COCHH, alIbIIIHCHKI
JIYKH 3 KaMiHHsIM, cKeli), X 6ioToniunuii posmnoxin B TarpancekoMy Ta babiforypchkoMy HaliOHAJIEHHX MapKax.
BuioBe 6ararcTBo Ta pi3HOMAHITHICTH OPHITOYIPYIIOBAHb 3MIHIOETHCS B3JOBXK BHCOTHOTO TPAIIEHTY Ta CTPYK-
TYpH POCIMHHOCTI. Kopessimisi Mk BHCOTOIO HaJl piBHEM MOpsI 1 pi3HOMaHITHICTIO He JiHiliHa. Ha npoOHuX
IUIOIAX BUSIBIIEHO Bix 15-17 (mimane kpusoiices) 1o 7 (ckei) BuaiB nraxis. LibHICTE 0COOHH 3HIKYETHCS
Bix 16,6-19,6 o 4,3 nap/10 ra 3i 3pocrannsm rincomerpuurux Brcot. Koedinient Copencona (SQ) nocsrae
0,7-1,0 mix mopiBHIOBaHUMH ITapamu 6ioTomiB. HallBUIINIA TOKa3HUK 0-PI3HOMAHITTS BUSBJICHUH Y MIIIAaHOMY
KpHBoJticci 000X MacuBiB. [IBi rpymy, IOB’s3aHi OJIM3BKUMH IHIEKCAMH IOAIOHOCTI, BUSBICHI 3 JTONOMOIOIO
kiacteproro anamizy: (1) anpmiichbki yku 3i kKaminHsIM i ckedi, (IT) minane KpuBoJTices, 3apOCTi TiPChKOT COCHH
1 QIBIINCHKI JIYKH 3 KypPTHHAMH TiPCHKOi COCHH.

Introduction high-mountains, taking into account their small
surface and insignificant per cent of high moun-
Carpathians range (as well Tatra Mts. and  tains area of their territories. They are clearly

Babia Gora Mts.) belongs to the tertiary moun-
tains of alpine system. Tatras (2663 ma. s. 1.),
as well as Babia Gora Mts. (to a certain de-
gree) are the peculiar miniature examples of
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attributed plant belts — the result of climatic
changes on the altitude gradient (Mirek, 1996).
Both massifs are the most northern centres of
high-mountain flora and fauna of Europe.



A.-T. Bashta

BepxkyT 14.

146 &

Birds are most dynamic and susceptible for
the mountain landscape structure; they are also
more observable of animals in the mountains.
Information about the distribution of bird spe-
cies and the faunistic aspects of their bird fauna
of Tatra Mountains are known from the works
of Wodzicki (1850), Schauer (1862), Karlinski
(1882), Kocyan (1884), Ferens (1962), Kania,
Wasilewski (1969), Glowacinski, Profus
(1992), Wozniak (1992), Cichocki (1991,
1996), Wasilewski (1996) et al. The Babia
Gora massifis investigated not so detailed and
precised (Ferens, 1963; Bochenski, 1970).
Great quantity of data about the bird fauna of
these regions is collected in the Polish Red
Data Book (Glowacinski, 2001). But it is lack-
ing elaborated investigations based on quanti-
tative bird censuses and which give the possi-
bility to watch the change in the quantities of
some species as well as bird community struc-
ture. This article gives the results of investiga-
tions of breeding bird communities of the belts
above the high-mountain forest border on the
territories of Tatra and Babia Gora National
Parks.

Material and Methods

Description of the studied area

Only Tatra Mts. are in the Carpathians
mountain massif with typical alpine character
of relief. Their climate changes considerably
from the foot to the peaks. Average year tem-
peratures fluctuate on vertical profile of Tatras
from +6 to —4°C (gradient 0,5°C on 100 m).
Upper border of alpine meadows connected
with isotherm 0°C, upper border of upper for-
est belt connected with isotherm +2°C. Snow
cover lies 68 months a year (Hess, 1996).

Babia Gora Mts. is the second mountain
massif after the Tatras, where exists a remark-
able alpine belt. Babia Gora is built from com-
plex of magura’s sandstones (Alexandrowicz
et al., 1989). The boulders and stone plates
occur on the highest peak of massif (Diablak
— 1725 m. a. s. 1.). Climate of region is typi-
cally mountainous. Middle-annual temperature
averages 0,5°C (middle January: —9,3°C,

middle of July: +8,7°C) in the top parts of
massif (Denysiuk, Mielnicka, 1990).

The initial soils with an undeveloped pro-
file dominate above the upper forest border in
the Tatras, they hold stone gutter slopes as well
as musk-humic soils, created by the dwarf
cover grass vegetation (Komornicki, Skiba,
1996).

In the Babia Gora NP podzolic rankers
prevail in the belt of dwarf pine forest. The
peak parts hold the initial soil stages (Adam-
czyk, 1983).

The subalpine belt holds in the Tatras from
1550 to 1800 m a. s. 1., alpine belt — 1800—
2150 m a. s. l. on the carboneous bedrock and
to the 2300 m a. s. 1. on the granitic one. In the
Tatra Mts. the rock or subnival belt is situated
above the alpine one (Alexandrowicz et al.,
1989).

The distribution of the plant belts on the
Babia Gora has a different appearance. Subal-
pine belt is situated on the height of 1400-1650
m. a. s. 1., and alpine meadows belt is placed
higher (Denysiuk, Mielnicka, 1990).

Isolated clamps of dwarf pine occur regu-
larly at the lower part of alpine belt in the Tatras
also — up to 1960, in the Babia Gora -—up to
1650 m. a. s. 1. Depending on bedrock, the
dwarf pine communities are divided in two
subcommunities: on the carbonaceous bedrock
— Pinetum mughi carpaticum calcicolum with
the rich floristic composition, and on the crys-
talline bedrock — Pinetum mughi carpaticum
silicolum — with the poor floristic composi-
tion (Denysiuk, Mielnicka, 1990; Pigkos-
Mirkowa, Mirek, 1996).

The growths of dwarf pine (Pinetum mughi
carpaticum), which occupy spacious areas in
the lower parts the belt above the upper bor-
der of forest, break with the increasing of
height by the clamps of Vaccinium mirtillus
and grass communities. Dwarf pine (Pinus
mugo) is their dominant component in the
Tatras, which is accompanied by Salix silesiaca
and Sorbus aucuparia var. glabrata in the
Babia Gora — Ribes petraecum also. The iso-
lated exemplars of dwarfish spruce have been
noted above the upper border of forests. Deep
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Fig. 1.Sample plots in the Tatra National Park.
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thickets of pure dwarf pine develop in the
higher parts.

Above the belt of dwarf pine on the uncar-
bonaceous bedrock the high-mountain grasses
occupied great places forming plant commu-
nity Oreochloo distichae — Juncetum trifidi
(Trifido-Distichetum). Two types of vegetation
occur on the carbonaceous bedrock. One of
them has been created by the low grass (Fir-
metum or Caricetum firmae) in the rock places,
which are scarcely covered with the thin soil
layer (Pigkos-Mirkowa, Mirek, 1996).

Trifido-Supinetum or Junco trifidi-Festu-
cetum supinae is the most characteristic plant
community of alpine belt in the Babia Gora
(Celinski, Denysiuk, 1987).

Landslides and granite fixed gravel in the
dwarf pine, meadow and rock zones have been
choked by plant community Oxyrio-Saxifra-
getum carpaticae (Pigkos-Mirkowa, Mirek,
1996).

The grasses Trifido-Supinetum dominate in
the alpine belt on the territory of Babia Gora
NP; small fragments of Vaccinium mirtillus L.
appear also (Alexandrowicz et al., 1989).

Study areas in the Tatra NP (Fig. 1).

T-1. Elfin woodland (heterogeneous dwarf
pine forest) on the slopes of Kondratowa val-
ley. Study area (18 ha) is situated on the height
1420-1580 m. a. s. L. It has been covered by

dwarf pine (Pinetum mughi carpaticum) with
the admixture of the Mountain-ash (Sorbus
aucuparia). Spruce (Picea abies) occurs of-
ten in the lower part of investigation plot. Soils
are podzolic rankers and common rankers,
rarely rendzinas (inf. A. Miechowka). Cen-
suses were carried out on the following days:
2,10,11 June, 6 and 9 July.

T-2. Homogenous dwarf pine. Study area
(23 ha) situated in thicket of dwarf pine
(Pinethum mughi subalpinum) on the height
1500-1720 m. a. s. L. in the Dubrawiska area
along the yellow way to the Kszyzne. Moun-
tain-ash grows only in a few places. Soils are
the lithic leptosols, podzolic rankers (inf. A.
Miechowka). The investigations were curried
out on the following days: 31 May, 1,7 June, 5
and 8 July.

T-3. Alpine meadow with clumps of dwarf
pine. Simple plot (31 ha) is situated on the
slopes of Kasprowy Wierch Mt. (Kotliny area,
Zakosy valley) on the height 15601840 m. a.
s. I. Dominant formation is high-mountain
grasses (Trifido-Distichetum). The clumps of
dwarf pine held about 30 % of place. Podzolic
soils are formed on the granite (inf. A. Mie-
chowka). Censuses were carried out on the
following days 4 and 10 June, 6,9 and 13 July.

T-4. Alpine meadow and talus cones. The
plot (38 ha) is situated on the slopes of Kas-



A.-T. Bashta

148 &

T~ /k"‘“u{\ E— /}r_,_,_\ - BT pry
[ [ | A \ g (AN
/N \ A~ S e ] \ JERRNSNESN
{ { | ) { 1 - »

/ / L | / / f l 7
."J | - / / . y
f Marcowe J /I ' —
/| / \ Szczawiny | f /o | Sokolica’ | -
o | B
N - . A / 1367 4
Soo L a1 408 | / | { \“"f
N, LN ! \
! | il
1
- . Glowniak j
P” Diablak 1617 | ]
/ 17255 .
/ & b
[ S et 11 \ »
/ . ; 0 %’y
II s I ,I v _}’ \L-- -
fl / ! \ R’ 0 I km
I !
i 7
r |' PN /
Heterogenous | Alpine meadow with 77, Rocks and —
“ dwarf pine forest | clumps of dwarf pine ///é landslides F State borders
Homogenous Alpine meadow and p i National park
m dwarl';inc forest v talus cones L Rivees borders
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prowy Wierch Mt. (Zakosy area) on the height
1660—1940 m. a. s. . Plant communities are
represented by Trifido-Distichetum and Oxy-
rio-Saxifragetum. Soils are initial, poorly de-
veloped (Komornicki, Skiba, 1996). The in-
vestigations were carried out in the same days
as on the plot T-3.

T-5. The rocks and landslides in subnival
belt. Simple plot (21 ha) is situated on the range
Korzysta on the height 2050-2193 m. a. s. L.
Vegetation is represented here by communi-
ties of lichens, high-mountain grasses (mainly
Juncetum trifidie) on the poor carbonaceous
bedrock. Censuses were carried out on the fol-
lowing days: 7 June, 5, 8, 11 and 15 July.

Study areas in the Babia Gora NP (Fig. 2).

B-1. Elfin woodland (heterogeneous dwarf
pine forest) on the eastern and western slopes
of the Babia Gora range. The plot (11 ha) is
situated on the height 1374—1525 m. a. s. 1. It
is covered by dwarf pine with the bushes of
the Mountain-ash Ribes sp. and sometimes
with spruce. Soils are podzolic rankers (Adam-
czyk, 1983). Censuses are curried out on the

following days: 29, 30 May, 12, 13 and 14
June.

B-2. Homogenous thickets of dwarf pine.
Simple plot (12 ha) is situated in the thickets
of dwarf pine on the height 1525-1610 m. a.
s. l. on the Babia Gora-range. Soils are pod-
zolic rankers. Investigations are carried out in
the same days as on the plot B-1.

B-3. Alpine meadow with clumps of dwarf
pine. The plot (12 ha) is situated on the height
1610-1650 m. a. s. 1. The high-mountain
grasses are the dominant formation here repre-
sented mainly by the community 7rifido-
Supinetum. Clumps of dwarf pine held about
40 % of plot place. Soils are podzolic rankers.
Bird censuses are carried out in the same days
as on the plot B-1.

B-4. Alpine meadow and talus cones. The
plot (13 ha) is situated on the height 1650—

1725 m. a. s. 1. Community Trifido-Supinetum
represents vegetation. Soils are initial and
poorly developed (Adamczyk, 1983). Investi-
gations were carried out in the same days as
on the plot B-1.
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Methods

The main methods of bird estimations were
the mapping method (Ehemar, 1959), with the
modifications increasing its efficiency sug-
gested by Tomiatoj¢ (1980). The width of
sample plot did not exceeded 100 m in the deep
thicket of dwarf pine and it was connected to
tourist ways. The censuses were taken mainly
in the hours 5 to 10 in the morning and 2-3
hours before the sunset.

The single occurrences of birds were ex-
cluded during the summing of census results,
excepting occurrence of birds or pairs, which
revealed sings of nesting (birds with nest ma-
terials, food or excrements, nesting behaviour).
The birds which were found in a given biotope
only in tiny numbers (N <0,1 pairs/10 ha) and
which probably nested close to the sample plot,
were included in the breeding community as
complementary ones and marked with “+”. The
species is dominant when their part in the com-
munity is not less than 10 % (Kuziakin, 1962).

Similarity of bird communities is calculated
on the base of Sorenson’s formula (SQ)
(Magurran, 1988). Some informational indexes
were used for the valuations of structure com-
plicity of bird communities (Shannon, Weaver,
1949; Hutcheson, 1970; Odum, 1983):

a) Shannon species diversity index (H”)

H’ =-S p. In p,, where p,, the proportion
abundance of the i-th species = (n/N);

b) Margalef’s species richness index (D)

D =(S - 1)/In N, where S, the number of
species in the community, N, the number of
individuals in the sample plot;

¢) Simpson domination index (c)

¢ =S (n,/N)?, where n, the number of indi-
viduals in the i-th species; N, the total number
of individuals.

a-diversity proposed to mean the species
richness of a particular habitat that is consid-
ered to be homogeneous; B-diversity, the de-
gree of replacement of species among differ-
ent habitats in a landscape. The two compo-
nents of diversity were originally proposed for
studies of changes along continuous environ-
mental gradients (Whittaker, 1972, 1977; Rout-
ledge, 1977; Cody, 1975, 1993; Halffter, 1998).

a-diversity was analyzed using two expres-
sions of species richness: 1) the cumulative o-
diversity, which is the total number of species
recorded in the total number of sampling nights
per habitat; and 2) the average a-diversity,
which is the summation of the number of spe-
cies recorded each night, from night 1 to total
number of nights, divided by the total number
of nights per habitat.

We used a modified version of spatial in-
dex B diversity (Whittaker, 1972), which is
obtained by dividing the total number of spe-
cies in a set of species lists by the mean a di-
versity of the lists (and x 100). This index has
a minimum value of 0 when the two habitats
being compared are identical and a maximum
value of 100.

Cluster-analysis was carried out using
Ward’s method. The material was elaborated
statistically using the programme “Statistica”
licensed in the Institute of Nature Protection
Polish Academy of Science in Krakow (Po-
land).

Results

27 bird species were noted in general on
the simple plots in the Tatras and the Babia
Gora during our investigations.

15 bird species were noted on the simple
plot T-1 in the Tatra NP. 12 species belonged
to the breeding species with the density 16,6
pairs/10 ha (Table 1). Breeding community of
the elfin woodland in the Babia Gora NP
(sample plot B-1) was consisted from 10 spe-
cies (in general — 17) with the density 19,6
pairs/10 ha (Table 2). The Dunnock (Prunella
modularis) was the most numerous bird on the
both massifs in this habitat (30,1 % and 32,5 %
accordingly). Also the Redpoll (Carduelis
flammea) and the Chiffchaff (Phylloscopus
collybita) belonged to the dominant species of
this community in the Western Tatras; the Wil-
low Warbler (Phylloscopus trochilus) and the
Chiffchaff — in the Babia Gora.

The Dunnock was the superdominant in the
zone of homogenous dwarf pine (plots T-2 and
B-2), forming about 50 % of bird number in
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Species composition and density of breeding
bird community in the Tatras elfin woodlands
in the subalpine belt (T-1)

BupoBuil cknax 1 YMCENbHICTh THI3L0BOIO
OPHITOYTPYIIOBAHHS MIIIAHOTO KPUBOJICCS B
cybanbmiiicekomy nosici Tarp (T-1)

Table 1

Table 2

Species composition and density of breeding
bird community in the Babia Gora elfin wood-
land in the subalpine belt (B-1)

Bunosuil ckiaj i YucenbHICTh THI30BOIO
OPHITOYIPYIIOBAHHS MIIIAHOTO KPUBOJIICCS B
cybanbIiiicbkomy nosici baoiioi I'ypu (B-1)

Species Number of pairs Species Number of pairs
18 ha 10 ha % 11ha 10 ha %
Prunella modularis 9,0 5,0 30,1  Prunella modularis 7,0 6,4 32,5
Carduelis flammea 3,0 1,7 10,9  Phylloscopus trochilus 6,0 5,5 279
Phylloscopus collybita 3,0 1,7 10,9  Ph. collybita 2,0 1,8 9,4
Sylvia atricapilla 2,5 1,4 8,1  Anthus spinoletta 1,0 0,9 4,6
Erithacus rubecula 2,0 1,1 6,7  Sylvia atricapilla 1,0 0,9 4,6
Phylloscopus trochilus 2,0 1,1 6,7  Carduelis cannabina 1,0 0,9 4,6
Parus ater 2,0 1,1 6,7 Turdus torquatus 1,0 0,9 4,6
Fringilla coelebs 2,0 1,1 6,7  Fringilla coelebs 1,0 0,9 4,6
Anthus spinoletta 1,0 0,6 33 Carduelis spinus 1,0 0,9 4,6
A. trivialis 1,0 0,6 3,3 Erithacus rubecula 0,5 0,5 2,6
Pyrrhula pyrrhula 1,0 0,6 3,3 Anthus trivialis + + +
Turdus torquatus 1,0 0,6 33 Carduelis flammea + + +
Nucifraga caryocatactes + + + Turdus merula + + +
Anthus pratensis + + + Corvus corax + + +
Phoenicurus ochruros + + + Cuculus canorus + + +
Pyrrhula pyrrhula + + +
Total: 295 16,6 100,0 T zrdus phlgomelos + + +
Total: 21,5 19,6 100,0

each community. This habitat in the Tatra NP
was populated by 5 bird species (in general
10); their general density consisted 10,4 pairs/
10 ha (Table 3). The Black Redstart (Phoeni-
curus ochruros) was observed among other
species, which prefer mainly the rock places
in this environment. Such forest bird species
as the Chiffchaff, the Robin (Erithacus rube-
cula), the Coal Tit (Parus ater) were not nu-
merous on the plot T-2 (< 0,1 pairs/10 ha). A
little another species composition in commu-
nity was noted in the similar habitat in the Ba-
bia Gora (Table 4). Here were observed 13 spe-
cies from which 5 species with density 12,9
pairs/10 ha belong to the breeding species.

8 species were noted in the zone of high-
mountain meadow with the clamps of dwarf
pine (plot T-3) on the territory of the Tatra NP
(5 breeding species with the density 7,5 pairs/
10 ha; Table 5). Superdominant was the Water

Pipit (Anthus spinoletta) with 58,1% speci-
mens number in the community. The Dunnock
was numerous also (24,5 %). In the same en-
vironment of the Babia Gora massif (plot B-
3) 9 species were noted (10,8 pairs/10 ha;
Table 6). Thought 4 species belonged to the
breeding bird community on meadows of the
Babia Gora, their quantity was more almost
by one third. The Northern Wheatear (Oenan-
the oenanthe) was noted here, which is not ob-
served in this biotope in the Western Tatras.

7 species were noted on the plot of meadow
with the landslides in the alpine belt (plot T-
4), but the quantity of breeding bird commu-
nity consist of 5,4 pairs/10 ha (Table 7). This
habitat (plot B-4) on the Babia Gora counted
7 bird species also (Table 8), instead of their
quantity was almost more twice (8,5 pairs/10
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Table 3

Species composition and density of breeding
bird community in the Tatras homogenous
dwarf pine forests in the subalpine belt (T-2)
BupoBuil cknax 1 YMCENbHICTHh THI3L0BOIO
OPHITOYTPYITOBAaHHSI TIPCHKOT COCHU B Cy0asib-
niiicekomy nosici Tarp (T-2)

Table 4

Species composition and density of breeding
bird community in the Babia Gora homogeno-
us dwarf pine forest in the subalpine belt (B-2)
BuoBuii ckiia i 4MCENbHICTh THI3I0BOTO Op-
HITOYTPYIIOBAHHSI FPCHKOi COCHH B CYOabITiii-
cproMy nosici baoiioi ['opu (B-2)

Species Number of pairs Species Number of pairs
23ha 10 ha % 12ha 10 ha %
Prunella modularis 12,0 5,2 50,2 Prunella modularis 7,5 6,3 48,4
Anthus spinoletta 8,0 3,5 33,3 Anthus spinoletta 4,0 33 25,7
Carduelis flammea 2,0 0,4 8,3 Phylloscopus trochilus 2,0 1,7 12,9
C. spinus 1,0 0,4 4.1 Carduelis spinus 1,0 0,8 6,5
Phoenicurus ochruros 1,0 0,4 4.1 Carduelis flammea 1,0 0,8 6,5
Phylloscopus trochilus + + + Phoenicurus ochruros + + +
Erithacus rubecula + + + Oenanthe oenanthe + + +
Phylloscopus collybita + + + Erithacus rubecula + + +
Parus ater + + + Sylvia atricapilla + + +
Turdus torquatus + + + Turdus torquatus + + +
Cuculus canorus + + +
Total: 24,0 9.9 100,0 Fringilla coelebs + + +
Total: 15,5 12,9  100,0

ha). The Water Pipit has a quantitative maxi-
mum, consisting in the both habitats 60,9 and
56,0 % of specimens’ quantity. The Black Red-
start was another numerous species. The ob-
servations of the Alpine Accentor (Prunella
collaris) began in this belt.

The least numerous bird community on the
simple plots was characteristic for the rocks
and regoliths (plot T-5), which occurred only
in the Tatras. 7 bird species were noted here
(4,3 pairs/10 ha; Table 9). The Alpine Accentor
was a most typical bird species in this belt.
The Water Pipit and the Black Redstart were
numerous also. The Common Kestrel (Falco
tinnunculus) was observed regularly, as well
as the Peregrine (F. peregrinus), — the species
rare in the Tatras.

Differences in the avifauna of the moun-
tain belts above forest zone between sites in
areas of differing biotopes were assessed us-
ing the mapping census data. The state of bio-
topical characteristics especially a species
number (S), breeding bird density (N), biom-
ass (B), indexes of species diversity (H’), spe-
cies richness (D) and domination (c) are given

in the table 10 for investigated bird communi-
ties. On the sites sampled on Tatra Mts., the

Table 5

Species composition and density of breeding
bird community in the Tatras meadows with
clumps of dwarf pine in the alpine belt (T-3)
Bunosuil ckiaj i YucenbHICTh THI30BOIO
OPHITOYTPYIOBAaHHS JIyK 3 KyPTHHAMH TpCHKOT
cocHH B cybanbiiicekomy mosici Tatp (T-3)

Species Number of pairs

31ha 10 ha %
Anthus spinoletta 13,5 4.4 58,1
Prunella modularis 6,0 1,9 24,5
Phoenicurus ochruros 2,0 0,6 8,6
Carduelis flammea 1,0 0,3 43
C. cannabina 1,0 0,3 43
Phylloscopus trochilus + + +
Motacilla cinerea + + +
Corvus corax + + +
Total: 23,5 7,5 100,0
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Species composition and density of breeding
bird community in the Babia Gora meadows
with the clumps of dwarf pine in the alpine
belt (B-3)

Buposuil cknax i YMCENbHICTh THI3L0BOIO
OPHITOYTPYIOBaHHS JIyK 3 KyPTHHAMH TpCHKOT
COCHH B cy0asbIiiicbkkomy nosici babiioi ['opu
(B-3)

Table 6

Species Number of pairs

12ha 10 ha %
Anthus spinoletta 6,5 5,4 50,1
Prunella modularis 4,0 33 30,8
Phoenicurus ochruros 1,5 1,3 11,5
Carduelis flammea 1,0 0,8 7,6
Oenanthe oenanthe + + +
Turdus torquatus + + +
Phylloscopus trochilus + + +
Corvus corax + + +
Anthus pratensis + + +
Total: 13,0 10,8 100,0

richest were heterogeneous dwarf pine forest
as well on Babia Gora.

The diversities based on pair numbers seem
to be essentially of the same order of magni-

Table 7

Species composition and density of breeding
bird community in the Tatras alpine meadows
and talus cones in the alpine belt (T-4)
BunoBuii ckiaj i YUCEIbHICTh THI3IOBOTO Op-
HITOYTPYTIOBaHHSI JIYK 3 OCUITUII[AMH B aJIbITii-
cpkomy nosici Tatp (T-4)

Species Number of pairs

38ha 10 ha %
Anthus spinoletta 12,5 33 60,9
Phoenicurus ochruros 5,0 1,3 24,4
Prunella collaris 2,0 0,5 9.8
Oenanthe oenanthe 1,0 0,3 4,9
Falco tinnunculus + + +
Motacilla cinerea + + +
Corvus corax + + +
Total: 20,5 5,4 100,0

Table 8

Species composition and density of breeding
bird community in the Babia Gora alpine mea-
dows and talus cones in the alpine belt (B-4)
Bunosuil ckiaj i YucenbHICTh THI30BOIO
OPHITOYTPYIIOBAHHS JIYK 3 OCHITUIIAMH B aJIb-
niiicekomy mnosici baoiioi 'ypu (B-4)

Species Number of pairs

38ha 10 ha %
Anthus spinoletta 6,5 5,0 58,1
Phoenicurus ochruros 2,0 1,5 17,7
Oenanthe oenanthe 1,5 1,5 15,2
Prunella collaris 1,0 0,8 9,1
Monticola saxatilis + + +
Falco tinnunculus + + +
Corvus corax + + +
Total: 11,0 8,8 100,0

tude in all the communities studied. Diversi-
ties are, however, affected by spatial hetero-
geneity, i.e. the sizes of census areas in the size
range of areas used in this study.

Table 9

Species composition and density of breeding
birds in the Tatras rocks and landslides in the
subnivale belt (T-5)

Bunosuii ckiaj i YucenbHICTh THI30BOIO
OPHITOYTPYIIOBAaHHS CKEJIb B CYOHIBATbHOMY
nosici Tarp (T-5)

Species Number of pairs

18 ha 10 ha %
Prunella collaris 4,0 1,9 443
Anthus spinoletta 2,5 1,2 27,8
Phoenicurus ochruros 1,5 0,7 16,7
Oenanthe oenanthe + 0,5 11,2
Falco peregrinus + + +
Corvus corax + + +
Falco tinnunculus + + +
Tichodroma muraria*® - (+) (+)
Total: 8,0 43 100,0

* —the species was observed very close to the
border of sample plot.
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Table 10

Some basic parameters and biodiversity indexes of investigated bird communities on the Tatras
(simple plots T-1 — T-5) and the Babia Gora (simple plots B-1 — B-4)

Jlesiki OCHOBHI TapaMeTpy Ta iHAeKCH 010pI3HOMaHITHOCTI IOCITI/PKYBAaHUX OPHITOYTPYIIOBaHb
y Tarpax (minstaku T-1 — T-5) i ba6iit ['ypi (ninsuku B-1 — B-4)

Tatra NP Babia Gora NP

T-1 T-2 T-3 T-4 T-5 B-1 B-2 B-3 B-4
S 15 10 8 7 7 17 13 9 7
S(N>0,1) 12 5 5 4 4 10 5 5 4
N (pairs/10 ha) 16,6 10,4 7,5 5,4 43 19,6 12,9 10,8 8,5
B (kg/10 ha) 0,318 0,202 0,161 0,129 0,120 0,381 0,232 0,212 0,105
15K 2,209 1,185 1,147 1,020 1,258 1,884 1,319 1,331 1,019
c 0,140 0,374 0415 0,442 0,313 0,205 0,327 0,309 0,430
D 4983 3,843 3474 3,558 4,113 5337 4,693 3,374 2,804

a-diversity for each habitat type differed
according to whether we considered the cu-
mulative number of species, or the average
number of species (Table 11). In both cases,
however, the highest a-diversity was recorded
in the heterogeneous elfin woodland.

Cumulative a-diversity during the whole
sampling period varied from 7 in alpine mead-
ows and talus cones to 15 species in the elfin
woodlands in the subalpine belt, with a mean
of 9,4 species in the Tatra Mts. and from 7 to
17 ones, with amean of 11,7 in the Babia Gora.
It is not surprisingly, lowest cumulative a did
correspond to relatively the highest, homoge-
neous habitats such as meadows and talus
cones as well rocks and landslides.

Spatial B-diversity was very different
(Table 12), which means that species turnover
between habitats.

The peculiarity of some bird species oc-
currence on the investigated plots are given
below.

Agquila chrysaetos. One subadult individual
(what demonstrate the white tail with the black
edge) was noted 12 June on the Diablak-moun-
tain (Babia Gora NP). After half hour soaring
over the massif the bird flayed away in the
northern-eastern direction.

Falco tinnunculus. Two individuals (both
males) were observed above the Mala Babia

Table 11

a-diversity of birds in nine habitats, N is total
number of sampling days

0-pi3HOMAHITTS ITaxiB y 7eB’siTH OioTomax, N
— 3arajbHa KiIbKICTh JHIB JOCIIIKEHb

Number of Sorenson index for analogous Habitat N Cumulative Average
habitats both massifs varied between 73 and type a-diversity  a-diversity
100 %. The smallest similarity is noted be- T1 5 15 115
tween the bird communities of heterogeneous ’
elfin woodlands — 73 %. This parameter is the T-2 > 10 7.9
largest between the bird communities of mead- T3 3 8 6,9
ows with landslides — 100 %, i.e. the species T-4 5 7 6,0
composition of bird fauna of those habitats is T-5 5 7 3,7
identical. Their significance varied between B-1 5 17 15,1
80-89 % for the bird communities on the ana- B2 S 13 10,8
logous plots of dwarf pine forest and meadow B-3 5 9 6,8

B-4 5 7 6,2

with clumps of dwarf pine.
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Whittaker measures of spatial B-diversity between pairs of

habitats in the landscape

Benununna npocropoBoi B-pizHomaniTHOCTI BiTTekepa Mixk

JIOCITIJPKYBaHUMU NapaMu 610ToriB

Table 12

rock crevices. It is very rare
species on the Tatras (Cicho-
cki, 1986).

Carduelis flammea. The
species is wholly numerous on
the territory of Tatras. It oc-
curs mainly in the heteroge-

T-1 T-2 T-3 T4 T-5 B-1 B-2 B-3 B-4 neouselfin woodlands. 11.06.
T-1 * 20,0 565 81,8 82,6 353 33,3 21,4 42,9 3:;;;’“;512;"2:Lgisd“fg;
T-2 * 444 765 77,8 40,7 27,3 36,8 765 thenesfhn . gmng
T-3 * 46,7 62,5 60,0 50,0 15,8 60,0 £s-

T-4 * 20,0 83,3 68,4 41,2 28,6 Discussion

T-5 * 84,0 70,0 52,9 20,0

B-1 * 26,7 53,9 83,3 ) . .
Bird communities are in-

B-2 * 273 60,0 .

B3 £ 50 fluenced by first of all time

B.A « (succession), temperature (al-

Gora-mountain (30 May) and on the northern
side of Gtowniak mountain (13 June). This spe-
cies was noted sporadically over the Koszysta-
range as well as in the Kondratowa-valley re-
gion.

Falco peregrinus. Single birds and pairs
probably breeding were observed regularly in
the Koszysta range region (plot T-5).

Apus apus. Up to 30 individuals were ob-
served almost every count over the Babia Gora
range. The largest their quantity appears after
the midday, as a rule. Before the sunset the
birds dart in the air with the characteristic shrill,
catching the insect. Isolated specimens or their
group were observed in the Koszysta and Kas-
prowy Wierch regions.

Hirundo rustica, Delichon urbica. They
were observed rather often over the Babia Gora
and more rarely — over the ranges of the Tatras.

Motacilla cinerea. Species was noted on
the plots T-3 and T-4 owing to available
streams.

Monticola saxatilis. One individual was
noted 12 June on the top of Diablak-Mt.

Tichodroma muraria. One bird was noted
11 July in the Koszysta range area, near the
investigation plot T-5. The species breeds
mainly in the mountains with the necked and
almost vertical rocks and make the nests in the

titude), moisture (annual rain-
fall or soil moisture) or by the
combinations of these and other (latitude) fac-
tors, which often produce gradient of vegeta-
tion (Karr, 1990)

The structure and trophic condition of the
heterogencous habitats are much more
favourable for birds that the homogenous ones.
Biotical conditions are supplemented there
with physical factors (air temperature, insola-
tion, snow cower persistence, etc.), which be-
come important in the mountains and consid-
erably shape the faunal relationships.

The homo- and heterogeneous dwarf pine
forest habitats offer milder whether conditions
and a little earlier breeding season than open
habitats (Bollmann, Reyer, 2001). Those fac-
tors are not uniforms over all areas. Particular-
ly, the persistence of the snow might signifi-
cantly influence the presence of birds nesting
on the ground. It comes out, that in terms of the
number of bird species, the homogenous habi-
tats are poorly as their heterogeneous twilling.

Dependence of bird species diversity and
species richness on habitat diversity has been
clarified for breeding bird communities in
many studies (e.g. Keast, 1990; Landmann,
1990, etc.). The altitude change of vegetation
has slightly jumping character in the investi-
gated mountain massifs (Pigko$-Mirkowa,
Mirek, 1996). In these plant communities the
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vegetation period continues 2—3 months and
such short warm season intensify the competi-
tive relation and cause to the strain biotic rela-
tions between the living organisms.

Differences on the species packing were
minimized in the choice of study areas with
highly similar vegetation physiognomy, of fo-
liage profile. The bird species diversity has
been shown to be in good correlation with the
foliage height diversity in many areas (MacAr-
thur et al., 1962; Cody, 1974) though it is still
to be shown within climate zones considered
in this study. There is a wealth of studies from
different part of Europe (Haapanen, 1965;
Gtlowacinski, 1975, etc.), which account great
changes in the bird species diversity of veg-
etation layers. The similarity of diversity of
the same biotopes in Tatra and Babia Gora
supports the theory that foliage profile diver-
sity determines the bird species diversity.

The significant decreasing of species num-
ber and density of breeding pairs were ob-
served with the rise of altitude above sea level
on both investigated massifs. The results
clearly show that there is a significant differ-
ence in the altitudinal distribution of breeding
birds on Tatra and Babia Gora. The signifi-
cant differences were found between different
biotopes of one altitudinal level on both mas-
sifs (P < 0,05, G -test).

The change of bird communities along the
altitude gradient is caused first of all by the
change of environment structure (Winding et
al., 1993). Relatively high homogeneity of al-
pine meadow habitat caused noticeably smaller
species diversity of bird communities. How-
ever, general trends of disappearing of bird
species richness, species diversity with the al-
titude increasing may be also broken in some
cases depending to structural features of habi-
tat that is noted also by Brunner (1998).

General biomass of specimens in bird com-
munity decreased almost twice with altitude
on the simple plots of the Tatras and by a third
on the Babia Gora. The index of domination
of bird communities increased as well.

Primary conditions for the diversity H’ lie
this in the structure of the habitats (Recher,

Table 13

Indices of similarity of the bird communities
found in the simple plots of the alpine and
subalpine belts on the High Tatras, Babia Gora
and Western Tatras

[HeKken oMiOHOCTI OPHITOYTPYIIOBAHb ITPOO-
HUX IO JIBITIHCHKOTO Ta Cy0asIbIiiiChKOIO
nosiciB y Bucokux Tarpax, ba6iii ['ypi Ta 3a-
xigaux Tatpax

High Tatras
I m m v v

Western Tatras 0,82 0,62 0,73 0,75 0,89
Babia Gora 0,64 0,46 0,80 0,75 -

1971) and concern all factors shaping the val-
ues S and N. Changes of bird community pa-
rameters H” don’t have a linear character. The
coefficient H” of birds attains no so very high
value (twice lower) in the heterogenous dwarf
pine forest (1,884-2,209 bits per indiv.) (Table
10) as rich forest habitats in the European tem-
perate zone (Gtowacinski, 1981; Tomialojc et
al., 1984).

From the total bird community diversity,
Cody (1975) among others separates the a-di-
versity or species packing level of a habitat,
the B-diversity or turn over between habitats.
The latitudinal component is consequences of
differences in the productivity of ecosystems
owing to the altitudinal gradient, and the
strength and length of winter season.

Comparison of bird communities of these
territories with the analogous plots in the West-
ern Tatras (Gtowacinski, Profus, 1992) shows
that the least similarity is between these com-
munities in the homogenous dwarf pine forest
(Table 13). The similarities (SQ) between bird
communities consist 46—-80 % in the alpine and
subalpine belts in the High Tatra and Babia
Gora Mts. and 62—-89 % between the bird com-
munities in the Western and High Tatras. In
those regions the bird communities of mead-
ows with the landslides and rocks and regolits
are almost identical. The bird communities of
meadow with the landslides detect the great-
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Biotopical distribution of birds in habitats of the alpine
and subalpine belts in the Tatras (sample plots T-1 —T-5)
BioToniuHuit po3noain NTaxiB y ajbiiiicbkoMy Ta cyOab-

niiicekomy nosicax Tarp (aunsiaku T-1 — T-5)

Table 14  sifs. The number of species de-
creases with increasing altitude.
Main strictly mountain bird spe-
cies occur in the highland. This
pattern is repeated for birds of
main conservation concern (threat-

ened, endemic and restricted-

range species).
High species diversity of veg-

Species Investigated plots
T-1 T-2 T-3 T4 T-5
Nucifraga caryocatactes 6]
Anthus pratensis 6]
Sylvia atricapilla
Fringilla coelebs
Pyrrhula pyrrhula

Anthus trivialis
Phylloscopus collybita
Parus ater

Erithacus rubecula
Turdus torquatus
Carduelis spinus

)

G i T T B T e e
+

Phylloscopus trochilus +)
Prunella modularis + +
Carduelis flammea + +
Phoenicurus ochruros + +
Anthus spinoletta + +
Carduelis cannabina +
Motacilla cinerea )
Corvus corax (+)

Falco tinnunculus
Oenanthe oenanthe
Prunella collaris
Falco peregrinus
Tichodroma muraria

etation is characteristic for the belt
of elfin woodland that caused rela-
tively numerous bird communities
in comparison with other investi-
gated biotopes. In terms of den-
sity index, the communities con-
stitute a clear gradation from the
community of heterogeneous
dwarf pine forest (T-1, B-1) to the
poorer habitat of the alpine mead-
ows and rocks on the subnival belt.
The quantitative state of breeding
bird communities in the heteroge-
neous dwarf pine forests both
Tatra and Babia Gora presents the

i i same patterns that of the number
of species. This is most probably

) caused by the spatial development
R modes anq the trophic abL}ndance
R of thg habltgts. Index of b¥rfi den-
N 4 sity s particularly sensitive to
N N structural changes and volume of
) habitats. There were note for the

) investigated biotopes in the Tatras

as well as in the Babia Gora. Elfin

+ — breeding bird species; (+) — birds which were found
only in tiny numbers (N < 0,1 pairs/10 ha) and probably

nested close to the sample plot.

est similarity between analogous habitats also.
Similarity between bird communities in the
same habitat types is larger in the Tatras than
between such communities in the High Tatras
and in the Babia Gora.

Biotopical species distribution for the in-
vestigated birds of mountains is shown in
Tables 14 and 15. There is no striking differ-
ence between altitudinal-biotopical distribu-
tions of breeding bird species on the two mas-

woodland is the upper border of
distribution of many forest birds
(e.g. Pyrrhula pyrrhula, Phyllo-
scopus collybita, Parus ater,
Erithacus rubecula, Carduelis spinus, etc.) and
the bottom distribution border of some high-
mountain bird species (Anthus spinoletta).

Analysis of the species composition and
biotopical distribution of bird species showed
in alpine and subalpine belts on the Babia Gora
and the Western Tatras that the bird communi-
ties are rather similar in these massifs.

Only for some species it is possible to dis-
tinguish strictly the species that show a strong
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habitat preference (that is indicator) for
each of the investigated biotopes (Tables
14, 15). The zones of bird occurrence are
usually broader than it would follow from
the distribution of the sample plots. In
mountain zones it is possible to identify
only the characteristic species, which
prefer some biotopes.

Homogenous structure of biocoeno-
sis and strong climate condition, espe-
cially in alpine belt caused small species
and numerous representations of birds.
The Water Pipit was the most numerous
species in the alpine belt. Single pairs of
this species disappeared already in the
belt of elfin woodland. Our results indi-
cate that the Water Pipit’s bred in all high-
mountain biotopes but they prefer to use
the habitats of alpine meadow with the
occasional clamps of dwarf pine, where
it was the most numerous species. At the
mesohabitat scale, territory locations
coincide with areas, where dwarf pine
was presented not continuous cover and
not open meadows but the meadows with
the clumps of dwarf pine. Probably the
clumps give better protection for the nests
of the Water Pipit. Salzmann (1982),
Murphy (1983), Bollmann, Reyer (2001)
showed that in ground-nesting birds, heat
stress is a cause of nestling mortality.
Parameters of Water Pipit’s density are
rather similar on the territory of the West-
ern Tatras (our investigations) as well as
High Tatras which given Glowacinski
and Profus (1992).

The Redpoll was noted in the elfin
woodland and represented the subspecies
Carduelis flammea cabaret on this terri-

Table 15

Biotopical distributions of birds in habitats of the
alpine and subalpine belts in the Babia Gora (sample
plots B-1 — B-4)

bioTomnivHuiA po3noaia NTaxiB y anbHiiicCbKOMy Ta
cybanbnilicbkomy nosicax baoiioi I'ypu (ninsiaku B-
1-B-4)

Species Investigated plots
B-1 B-2 B-3 B-4

Pyrrhula pyrrhula )

Turdus philomelos )

T. merula )

Anthus trivialis )

Phylloscopus collybita +

Carduelis cannabina +

Cuculus canorus * &

Fringilla coelebs + )

Sylvia atricapilla + )

Erithacus rubecula + )

Carduelis spinus + +

Turdus torquatus + * &

Phylloscopus trochilus + + )

Prunella modularis + + +

Carduelis flammea ) + +

Corvus corax = H

Anthus spinoletta + + + +

Oenanthe oenanthe * - +

Phoenicurus ochruros + + +

Anthus pratensis )

Prunella collaris +

Monticola saxatilis )

Falco tinnunculus )

+ — breeding bird species; (+) — birds which were
found only in tiny numbers (N<0,1p/10 ha) and
probably nested close to the sample plot

tory (Hanzak, 1953; Wasilewski, 1996). From
the middle of XX cent. a noticeable increas-
ing of quantity of this boreal-alpine species is
noted in many regions of Europe. The active
territorial expansion of this species is observ-
ing to unoccupied high-mountain regions of
continent.

Not numerous occurrences of the Redpoll’s
breeding were known in the Tatras from the

middle of XIX cent. (Tomiatojé, Stawarczyk,
2003). However the absence of observations
from the latest periods could suppose that the
species has disappeared from this region.
Ferens (1962) indicated that the Redpoll was
not found in the Polish part of Tatras. New
observations of the Redpoll were known in XX
cent. on this territory owing to investigations
of Kania and Wasilewski (1969) and Cichocki
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Fig. 3. Similarity analysis of the breeding bird
communities of alpine and subalpine belts in
the Tatra Mts., according to hierarchical cluster
analysis (correlation matrix: Sorenson’s;
dendrogram: Ward’s method), T-1 — elfin
woodlands; T-2 — homogenous dwarf pine
forest; T-3 — meadows with the clumps of
dwarf pine; T-4 — alpine meadows and talus
cones; T-5 — rocks and landslides

Puc. 3. [ToaiOHICTh THI3TOBUX OPHITOYTPYIIO-
BaHb JIBIIHCHKOTO Ta CyOaIbIiCHKOTO TOSICIB
y Tarpax 3rijiHo 3 pe3yJabTaramMu iepapXiqHo-
0 KJTACTEPHOT0 aHali3y (KopeJsiiiiiHa MaTpH-
151 CopeHcoHa; eHporpama: Mmetoq Bapaa),
T-1 — mimane kpusomices; T-2 — 3apocTi
ripcekoi cocHu; T-3 — JOyku 3 KypTHHaMu
ripcbkoi cocHu; T-4 — anbniichbKi IyKH 3 OCH-
nuramu; T-5 — ckedi.

(1986). Karaska (1989) recalled also about the
breeding one on the upper forest border and in
the elfin woodland in the Slovak part of Tatras.
Mosansky (1974) noted that the Redpoll oc-
curred not often or singly on the altitudes from
1500 to 2000 m a. s. 1. in the Slovak Tatras. In
the polish Tatras (our simple plots) breeding
pairs have been noted on the altitudes from
1400 m a. s. l. in hetero- and homogenous
dwarf pine forests as well as on meadows with
clump of dwarf pine. In the area of Morskie
Oko (Western Tatras) the Redpoll was noted
from homogenous dwarf pine (Glowacinski,
Profus, 1992).

The data about the distribution of the Red-
poll in the Babia Gora are insufficient. In 1970s
the species has not been noted on this territory
(Bochenski, 1970). Ferens (1963) wrote also
about the necessity of confirmation of its oc-

Fig. 4. Similarity analysis of the breeding bird
communities of alpine and subalpine belts in
the Babia Gora Mts., according to hierarchical
cluster analysis (correlation matrix: Soren-
son’s; dendrogram: Ward’s method), B-1 —el-
fin woodlands; B-2 —homogenous dwarf pine
forest; B-3 — meadows with the clumps of
dwarf pine; B-4 — alpine meadows and talus
cones,

Puc. 4. TToniOHICTB T'HI3TOBUX OPHITOYTPYIIO-
BaHb AJIBIIACHKOTO Ta Cy0a bMIHCHKOTO MOSICIB
y babiii ['ypi 3rigHo 3 pesynbraramu iepapxi-
YHOTO KJACTEPHOIO aHalidy (KopesiiiiHa
marpuiist COpeHCOHa; JeHIpOrpamMa: METOT
Bapnma), B-1 — mimrane kpusodices; B-2 —3a-
pocrTi ripcbkoi cocuu; B-3 — nyku 3 KypruHa-
MM T1pCcbKoi cocHM; B-4 — anbnilichKi JyKu.

currence in the elfin woodland belt. Karaska
and Kocyan (1991) observed 1-2 specimens
of this species during the breeding period on
the slovak part of Babia Gora. Notice about
the Redpoll’s breeding in this massif is given
also in the Polish Red Data Book (Jakubiec,
2001). It was noted during our investigations
that this species prefer the zones of homog-
enous dwarf pine forest and meadow with the
clumps of pine forest.

According to the results of investigations
and extrapolation of Glowacinski and Profus
(1992) estimated population of the Redpoll in
the polish Tatras is 20-40 pairs. In our opin-
ion, Redpoll’s population on the territory of
Babia Gora is 610 pairs.

The Bluethroat (Luscinia svecica) was one
of the most numerous species in zone of ho-
mogenous dwarf pine in the High Tatras (Gto-
wacinski, Profus, 1992). These authors have
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detected the tundra subspecies Luscinia s.
svecica in the Tatras. Cichocki (1996) realised
the special investigations in 1992—1994 and
discovered 4-5 breeding plots of this species
in the Gasiennicowa-valley and 11-16 pairs
in the Polish Carpathians in total. We haven’t
noted this species on the simple plots in the
Western Carpathians. Also Mosansky (1974)
did not put it in the list of species from terri-
tory of the Slovak Tatras.

The Black Redstart was among the species
observed in all investigated massifs. It was rare
in the dwarf pine forest. A few pairs nested on
the top of Babia Gora, which was accorded
with the data of Bochenski (1970). Increasing
of this species quantity is improbably on this
territory from the cause of limited square of
potential breeding and foraging biotopes. In
the Tatras it was one of the numerous species
on the places distinguishing by plumb walls,
stone and meadows with landslides. Glowa-
cinski and Profus (1992) marked out it as
azonal species with distribution depending on
biotope structure more as on high above sea
level. Indices their territory Black Redstart was
significantly more likely to use the heap of
stones and rocks.

The Dunnock belongs also to the breeding
species with great amplitude of vertical distri-
bution and it occurred from the arable fields
to the dwarf pine forest (Bochenski, 1970). It
was the dominant species in the heterogeneous
and homogenous dwarf pine forest forming up
to the half of bird specimens’ number of those
areas on the territories of both Parks.

The Willow Warbler was the second spe-
cies for a quantity after the Dunnock in het-
erogeneous elfin woodland on the territory of
Babia Gora NP and it was observed usually in
higher distribution places of the previous spe-
cies. This species occurred also in the homog-
enous dwarf pine zone. In the Western Tatras
it was less numerous in the heterogeneous elfin
woodland and the rare — in the homogenous one.

The Chiffchaff occurred in the lower zones
of elfin woodland and it is connected closely
with the presence of spruce in the dwarf pine
thicket.

The Northern Wheatear prefers the alpine
meadows with the dwarf pine clumps, mead-
ows with the landslides as well as among the
rocks and regolithes and it is not numerous
species on the both investigated regions. Ac-
cording to Glowacinski and Profus (1992),
their density consist to 0,4 pairs/10 ha in the
High Tatras.

The Alpine Accentor is a dominant spe-
cies in biotopes of rocks and rockslides on the
territory of Tatras. It is a species of the open
high-mountain biotopes and it was noted in the
habitat of mountain meadow and rock bioto-
pes. It is the typical mountain bird species with
the Palaearctic distribution and well adapted
to existing in extreme high-mountain condi-
tions. It is displayed in bionomy and morphol-
ogy of this bird. Density of this species is de-
tected also almost the same in rocks of the
Western and High Tatras (Glowacinski, Profus,
1992). This species was rare on the territory
of Babia Gora and was observed only on the
top of Diablak-mountain.

Some species (the Common Kestrel, the
Peregrine) hold strictly on high-mountain rock
biotopes as the breeding habitats. However,
they hunt on the whole surface of mountains.
From another site the Raven (Corvus corax)
and the Common Buzzard (Buteo buteo) are
breeding species of the forest belt and the fac-
ultative species of high-mountain areas.

Probably a great quantity of birds in the
investigated biotopes on the territory of Babia
Gora is caused by the lesser structural homo-
geneity of the plots as well as ecotone phe-
nomenon from the reason for small spatial rep-
resentation of alpine and subalpine belts. Bio-
topes in the Babia Gora massive are more at-
tractive in the topical and trophic aspects ow-
ing to greater square of ecotones.

a-diversity, the species richness within
habitats, is based on the species that self-main-
tain viable populations within the habitat that
come from the surroundings by mass effect.
In our bird study, transitory species are very
important in increasing the a-diversity of some
habitats, because they can forage in more than
one habitat, although they probably are not able
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to reproduce successfully in some of these
habitats. The presence of transitory species
may depend on the mobility of the group, spa-
tial heterogeneity (Stevens, 1989), or the size
and topological relations of habitats.

The B-diversity is very different in the bird
communities of those area (see Table 12) and
can be resulting from at least three main fac-
tors: the part of generalist species; high vagil-
ity of some species; the spatial structure of the
landscape.

Connection distance of some groups of bird
communities, which are noted by cluster-analy-
sis, illustrated obviously the similarities and
difference of biocoenosis structure (Fig. 3, 4).
Similarity analysis of bird communities
showed two groups of clusters connected by
high similarity indexes. One group is formed
by bird communities of meadows with land-
slides and rocks-regoliths, and second — by
homogenous and heterogeneous elfin wood-
lands and meadows with clumps of dwarf pine.
It is marked also, that similarities between the
bird communities of the alpine and subalpine
belts on the territory of Babia Gora are con-
siderably greater as one the territory of Tatras.
Bochenski (1970) did not separate hetero- and
homogenous elfin woodlands and give that on
the Babia Gora the dwarf pine forest and the
spots of grasses in it form for birds the habi-
tats more approximate to the growth and for-
ests than to the open areas of alpine meadow
zone.

Species composition and quantitative pa-
rameters of breeding communities are similar
in a considerable degree in the analogous bio-
topes of both investigated areas. However, wi-
dely distributed species can also display low
plasticity in the using of substrate in the local
scale. Comparative studies of this type have
great potential in helping to understand the
evolutionary and ecological factors that mould
bird community structure.
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HAXO/IKU
OKOJIBIIOBAHHBIX IITUI]
B COBETCKOM PAMOHE
TIOMEHCKOM OBJIACTU

Recoveries of ringed birds in Sovetsky district
of Tyumen Region. - V.V. Syzhko. - Berkut. 14
(2). 2005. - Data about findings of Wigeon and Tufted
Duck are presented. (Russian).

CBus3b (Anas penelope). B centsaope
1996 r. B oxpecTHOCTX noc. [Tnonepckuii Ha
o3epe ObLT 3acTperieH camerl ¢ koibiioM BRIT.
MUSEUM LONDON SW7 AT 71365. I1tu-
1a okosbroBana 15.02.1962 r. B BenukoOpu-
tauuu (Great Britain, Essex Abberton reser-
voir, near Colchester) B rogoBaom Bo3pacre.
Koopnunarer mecta Haxonku —61.18 N, 62.48
E, mecra xonbueBanus — 51.49 N, 0.50 E.
Hucranmms — 3805 kM, a3umyT — 74°, Bpems —
12617 nueid.

XoxJjaaras dyepHets (Aythya fuligula).
Cawmern, okonbitoBaHHbIN 7.03.1996 1. B BO3-
pacre Gomnee 2 siet B llIBelinapuu, 3actpeneH
5.05.2001 r. OXOTHHKaMHU B OKPECTHOCTSIX T.
Cogerckuii. Ha Hem Ob110 Komb1io Vogelwarte
Sempach Helvetia Z 72746. KoopauaaTs! Me-
cra xonblieBanusa — 46.20 N, 6.10 E, mecrta
Haxoaku — 61.38 N, 63.40 E. lucranmuus —
3963 kM, asumyT — 36°, Bpems — 1886 nHer.

B.B. Coikko

np. Jlenuna, 27, k. 33, 2. Bepxneonenposck,
Inenponemposckas oon., 51600,
Yxpauna (Ukraine).

O JOBBIYE BEJIOTO Iyc4d
B CYMCKOM PAMOHE
CYMCKOM OBJIACTU

About shooting of Snow Goose in Sumy dis-
trict of Sumy region. - L.LR. Merzlikin. - Berkut.
14 (2). 2005. - 3 birds were observed on a pond on
17.09.2005. A goose was shooted.

B Vkpanne u3BecTHO HECKOIBKO 3aJIETOB
6ensix rycelt (Chen caerulescens) B pa3nud-
HbIe perHoHbI B riepuoxa ¢ 1905 mo 1938 . u
3aJI€Thl I'yCel aCKaHMMCKOW MOMYISLIUU 11OC-
Je UX akknumaruszanuu B Ackanuu-Hosa B
1961 1. (JIpicenxko, 1991).

Hawm cTasno n3BectHo 0 BcTpeue OenbIX Iy-
ceit ma Tepputopun Cymckon o6m. Ha p.
Omnemns (mpasblil mpuTok p. [lcen) pacmona-
raeTcs Kackaj mpynoB. BedepoM Bo Bpems
oxotsl 17.09 2005 . Ha OHOM W3 3TUX TIPY-
JIOB, B OKpECTHOCTsX ¢. PynHeBka CymMcKoro
p-Ha Habmomanach craiika OenmbIX Tyced u3
Tpex ocobeit. OMH U3 HUX OBLT 3aCTPENICH.
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