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Biology of alpine accentor IX. Overwiew of the
breeding distribution of the Alpine Accentor
(Prunella collaris) in the West Carpathians,

1980 — 2023.
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Tatranska Javorina 7, SK-059 56, Slovak Republic;
e-mail janiga@uniza.sk

Motto k tejto praci, venovaneé J. Flouskovi:

Mail zo 16.8.2021,0d Jirku Flouska,znalca nie-
len krkonoského vtactva a byvalého namestnika
riaditela KRNAPu, ktory od 14. 11. 2022 nie je
medzi nami:

Ahoj Mariane,

zastavil jsem se na oto¢ku v praci a nasel tu Tvoii
ucebnici.Diky moc za ni. Takze ted uz Ti zbyva
“jen” monografie o pevusce podhorni.

Srdec¢ne zdravim a preji pékné dny,

Jirka

Moja dnesné odpoved: Jirka budem sa snazit, zatial
len ¢lanky. Prosim dozri z neba na mna.

Motto for this study, dedicated to J. Flousek:

Mail from August 16, 2021, from Jirka Flousek, an
expert not only on Giant Mountains birds and for-
mer deputy director of KRNAP, who has not been
with us since November 14, 2022:

Hi Marian,

I was at work and found your textbook. Much ap-
preciated. Now there is “only” one monograph left
for you on the Alpine Accentor.

Regards and have a nice day,

Jirka

My answer today: Jirka, I will have a try, for the
time being only articles. Please watch over me from
heaven.

Abstract. This study summarises the occurrence

of Alpine Accentor (Prunella collaris) in the West-
ern Carpathians during breeding seasons between
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1980 and 2023. At the beginning of breeding sea-
son, there are about 390 adult individuals in the
Belianske and Central Tatras, about 80 individuals
in the Western Tatras, 60 individuals in the Low
Tatras and about 15 individuals in the other moun-
tain ranges of the Western Carpathians. Altogether,
this constitutes approximately 550 breeding adults
in the Polish/Slovakian Western Carpathians, form-
ing polygynandrous families. This estimate of 550
individuals in the Western Carpathians is closer to
the maximum than to the minimum interval. Impor-
tant positive factors limiting the occurrence of this
species in the breeding season include: the low-
growing alpine meadow vegetation, the persistent
snow fields in the high mountain valleys, and the
relatively small number of predators in this environ-
ment. Synanthropisation is the most notable nega-
tive factor affecting this population over the last
100-200 years, which, especially nowadays, affects
a relatively high percentage of breeding individu-
als. The reduction of nesting in the lower satellite
mountains of the High and Low Tatras, such as
Mala Fatra, Velka Fatra, Babia hora and others, in
comparison with earlier times, indicates a declining
trend in the occurrence of these birds in Slovakia
and Poland.

Key words: Prunella collaris, breeding atlas 1980 — 2023,
the West Carpathians

Introduction

In the Western Carpathians, Prunella collaris is
a paleo-montane species in the northern part of
its European range, and its abundance can vary
greatly from year to year due to different climatic
conditions. A decrease in abundance in extremely
unfavourable vyears, inevitably compensated by
an increase in favourable breeding years, was de-
scribed as early as the 19th century (Kocyan in
Kocian 1998).

Local territory size of Alpine Accentor families
can vary and may also depend on geomorphology
of a particular mountain range - for example, es-
timated sizes in the Alps were 8 ha (Heer 1996),
in the Pyrenees 18 ha (Davies et al 1995) and in
the Japanese mountains 22 ha (Nakamura 1995).
Group home range size is influenced by several
factors, including intensity of aggressive interac-
tions with neighbouring groups, and habitat struc-
ture. The size of the family itself plays a minor role
(Davies et al 1995, Nakamura 1995, Heer 1996).
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Females also establish individual, exclusive terri-
tories within the area used by the group. Howev-
er, this is limited to nesting. The size of a female's
individual territory is usually much smaller than
that of a male. It is usually restricted to the vicinity
of the nest - typically 0.5-5 ha (cf. Pikula 1958). In
areas where Alpine Accentors are less abundant,
the size of females’ territories, that is, the distance
between nests of the same family, may be much
larger (Davies et al. 1995). (Davies et al 1995, Na-
kamura 1995, 1998a, b, Heer 1996, 2013). Under
good foraging conditions, adults tend to feed near
the nest. However, under poor conditions, they
may expand their search (Dyrcz 1976, Davies et al
1995). This means that even in summer, when or-
nithologists studying avifauna observe only sing-
ing males or females, they can observe uncorre-
lated, higher numbers of Alpine Accentors in the
mountains than their actual status.

The High Tatras including Belanské Tatras

One of the first records of the accentor in the West
Carpathians comes from 1850 (Wodzicki 1851,
1853). Domaniewski (1915) in Klima (1959) men-
tions that the species winter in the dwarf pine
zone. In October 1920, birds were recorded by Jan-
da (1921) in the Mengusovska valley. In the 1930s,
Baum (1937) observed them in the Tatras during
the June breeding season at Hincove Pleso, Velka
Studend dolina, Ohniska, Pat Spisskych Plies, Zbo-
jnicke Pleso, and Dlhé Pleso. The first nest found
and documented was likely in 1952, when an egg
was collected by Z. Kluz on June 18th, 1952 (Sitko
1991). Balat et al (1955) consider the species to
be common in the Tatra Mountains. In 1952 they
documented localities such as Muran, Novy, Lit-
vorove pleso, or the valley above Zelené pleso.
One of the most systematic ornithological stud-
ies in the 1950s was carried out in the Tatras by
Klima (1959). According to this author, Alpine Ac-
centors nest in all suitable habitats between 1800
and 2400m, and in the Western and Belanské Ta-
tras, they also nest at lower altitudes. Klima (1959)
queries how many birds migrate further in autumn
and how many stay in the Tatras and their vicin-
ity. He documents that, in the 1950s, birds in the
Central Tatras were already descending to lower
altitudes at the beginning of October. In 1956 and
1958, the Belianske Tatras were a place where,
among several species, Prunella collaris was found
to be the most abundant in the alpine vegetation
zone. Alpine Accentors nested in the Dolina sied-
mich pramenov (Valley of seven springs) as well
as west of the Skalné vrata (1520 m - Klima 1959,
Pikula 1962). In the 1950s, Ferianc and Feriancova
(1956a, b) observed individuals on the Zltd stena
(Yellow Wall) and synanthropic specimen at the
Zbojnicka and Téry chalets. Pikula (1956, 1958)
reported them in the second half of July 1955 on
Havran, Bujac¢i vrch, Skalné vrata, and Holubyho
dol. He described numerous birds on both the
southern and northern slopes of the ridge. In 1959,
four birds were observed on Bujac¢i vrch on the
29th of June, as well as on the top of Jatky on the
6th of August 1959, a female fed her fledged young
(Kozéak 1960). At Bujac¢i vich they were also re-

corded by Mosansky (1978) on July 21st, 1960, but
he also remembers them from Cervené vrchy in
the 1950s. The records from the southern slope of
Krivan are also remarkable: on August 24th, 1970
Hubéalek (1974) observed 10 birds, two of which
were juveniles, and on July 7th, 1972 Hudec (1974)
writes of eight birds, recording the feeding of the
fledglings. Alpine Accentors are now the subject
of many monographs on the Tatra Mountains and
are the subject of extensive ecological research at
the Institute of High Mountain Biology at the Uni-
versity of Zilina under the direction of the author
of this study.

The West Tatras

The forester Anton Kocyan did meritorious work to-
ward knowledge of West Tatras birds in the 1880s
(Kocian 2010). Alpine Accentors were recorded by
Kocyan in the Western Tatras as early as the 1850
- 1880s (Kocian 1998). Kocyan (1884) found young
birds that had just left the nest in Osobita on July
26th and pre-hatched eggs on July 22nd, 1884. All
this suggests that even in the past, when winters
were much colder, birds still only nested once,
and the breeding season being during the warmest
months of the year. While the species used to feed
around foresters’ huts and sheep pastures (Kocyan
1884), today it is increasingly synanthropised with
garbage left by tourists near high peaks and huts.
The mountains have changed enormously in the
last two hundred years due to human influence.
(Janiga 2022). In the 1920s the Alpine Accentor
was reported in the Western Tatras - Rohace by
A. Kocian (in Karaska et al. 2014). At that time, the
species was also mentioned by Melichar (1929). In
the 1950s, Gaisler et al (1954) documented suffi-
cient abundance and feeding of chicks at Volovec,
claiming that after July 10th the Alpine Accentor
no longer sings, but feeds its young. On October
3rd, 1960, Stollmann (1995) reported that an adult
female had been shot from Rohace. In 1964, nest-
ing was confirmed between Biela skala and Sivy
vrch (Bohac¢ik 1995), from Ostry Rohac¢, Hudec re-
ported three individuals on July 5th, 1972, and in
the early 1980s birds were reported from Rohace
(Kocian et al 1985). Later, Harvancik (1987) con-
firmed nesting on Sivy vrch. The year 1993 was a
good year for early nesting of some families, when,
for example, I saw a feeding female and a male
with two fledglings on the summit of Banikov as
early as the 24th of May. At the beginning of this
century, Michalec described breeding along the
whole of the ridge from Sivy vrch to Ostry Rohag,
with confirmation of nests at Sivy vrch (July 12th,
2006) and Banikov (July 4th, 2005) - in Karaska et
al (2014). The species was also reported in the
Western Tatras by Topercer (2015), and is an im-
portant subject of research at the Institute of High
Mountain Biology, University of Zilina

The Low Tatras

In 1953, the Alpine Accentor was quite common
on the whole of the Low Tatras ridge, and its oc-
currence was confirmed on Polana, Derese, Bor,
Chopok, Dumbier, and Kralova hola, as well as
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in Orlova (Hanzak 1954, 1956). On the ridge of
Kralova hola, it was observed to be more numer-
ous than it is today, and it can be assumed that
there was intensive grazing at that time, which
was undoubtedly one of the reasons for the shorter
grass. The author describes the species as abun-
dant on the Chopok summit, and it has been prov-
en to nest on Kralova hola. At Kralova hola, birds
were also observed on May 25th, 1972 (MoSansky
1978, 1979). Ferianc (1979) mentions in his mono-
graph that the birds breed in the Low Tatras, but
(Feriancova - Masarova 1968, 1978) doesn’'t men-
tion them in her studies from Chabenec, where
important families of these birds fly today. As
of July 1989, the accentors were observed from
Dumbier ridge to Chopok, as well as from Skalka,
but they have not been observed on Kralova hola
(Kropil 1990). Repeated monitoring confirms to the
author of this study that local families of accen-
tors from the Kralova hola massif are in a definite
decline. Breeding shifts from annual to sporadic in
some years, and the species is disappearing from
the area.

Mala Fatra

One of first records of this species in nesting sea-
son is recorded in an unpublished report by A. Ko-
cian in 1929 (Karaska et al. 2014). Nesting of the
Alpine Accentor in Mald Fatra is likely continu-
ous, or at least has been observed since the first
third of the 20th century, when Cerny (1946) heard
Alpine Accentors singing on the ridges of Mala
Fatra on July 2nd, 1931. At Rozsutec, a density
of about 10 Alpine Accentors per 100 ha in the
alpine vegetation zone was published by Randik
(1981). The survey was carried out in the spring-
summer period. Even at that time (1960-1970), it is
unlikely that more than two families of birds were
present in the Mala Fatra National Park. §tollmann
(1962, 1970, 1995) reports an adult female shot
near Rozsutec on September 6th, 1961. A relevant
breeding record could include one from the end
of June 1964 (Cerny et al 1971/72), when more
accentors were noticed on the eastern slopes of
Hromové. Birds were also observed on the ridg-
es in the last decade of May 1969 (Sladek 1970).
Bohacik (1974) found a nest below Chleb where
the birds have long been known to be synanthrop-
ic in their movements around mountain chalets.
Accentors were also observed around Biele Skaly
to Stratenec on June 12th, 1981 (Janik 1985), as
well as in Rozsutec by Darola (1972). From Mala
Fatra, the birds were also reported by Ferianc
(1979). Nowadays, the birds can be seen migrat-
ing on the ridge of Velky Fatransky Krivan or Ch-
leb every spring, but permanent breeding occurs
only on Rozsutec. In the 1970's and 1990's con-
tinuous breeding by this species at Rozsutec was
also confirmed by Topercer (1998). The number of
adults on Rozsutec has likely decreased over time.
For example, in 2007, there was a family of two
males and one female, whereas in 2017, only one
pair raising two juveniles was observed. Juveniles
used to dig out rubbish left behind by tourists on
the top of Rozsutec (see photo in Janiga 2022). The
small breeding group in Mala Fatra is the closest

to the previously stable and northernmost Euro-
pean local breeding population of Alpine Accen-
tors in the Krkonose mountains (Czech Republic).
Between 2012 and 2014, the number of breeding
individuals in this location was estimated at 20-30,
but it is expected to decrease by 20% in the cur-
rent period, and by as much as 40% in the worst
case scenario (Flousek et al 2015). To date, this
species nests permanently in the Krkonose (Giant)
Mountains, but its breeding population has prob-
ably been reduced to two families, one nesting at
Snézka and the other at Snézné Jamy. The total
population can be estimated at 10 individuals at
the beginning of nesting (Jasso 2019).

Velka Fatra

The breeding range of Prunella collaris in the Slo-
vak mountains may have been wider during pasto-
ral times. The extinct breeding reported on Salatin
in the Low Tatras (Kristin in litt.) is probably con-
nected with this. In Velka Fatra, this species was
recorded on Krizna, on July 4th, 1930, by Cerny
(1946). This means that the Alpine Accentor has
been known to this mountain range since at least
the first third of the 20th century. Ferianc (1979)
and Kupcova and Bohacik (1980) also mention
Velka Fatra as a place where the birds occur. Dur-
ing the 1986-1988 breeding season, Saniga (1989)
observed them on the top of Suchy vich. Accord-
ing to published densities, this was probably a sin-
gle family. Later, he confirmed them to originate
from Suchy vich. He also described their spring
occurrence from BoriSov (Saniga 1993, 1996). More
recently, four freshly fledged chicks with two par-
ents were recorded on Suchy vrch by Dobrota (in
litt.), on June 13th, 2000. This atlas also includes
his data. Saniga (in litt.) reports the following from
the site: ,The year 2000 - Spring came early and
there was no snow on the mountains until the
end of April. Already on the 10th of April I had
wallcreepers (Tichodroma muraria) at three nest-
ing sites! This is one of the earliest arrivals I've
seen in over 40 years, and they mated as early as
20 April, which is another record!“. Currently, the
site is increasingly becoming a place where the
Alpine Accentor does not consistently breed every
year. This is likely to depend on other factors such
as the change in the height of the grass in late
summer, the return of winter, and in particular,
the snow cover in the second half of April or May
and the associated activity of predators.

Choc

Cho¢, as a kind of transition zone between Mala
Fatra and the Western Tatras, is also mentioned
as a nesting site (e.g., Kupcova 1981). This is like-
ly because past and present ornithologists make
their standard surveys of nesting birds in May.
They automatically consider the singing male Al-
pine Accentor as a nesting site. Evidence of a nest
or fledglings is unlikely. Occurrences on clear days
in midwinter are common on the Cho¢, and win-
tering and migrating Alpine Accentors will be the
subject of another study. In April, there are more
than a few specimens, and in May there is usually
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only one. For example, on April 24th, 2007, when
there was still a lot of snow present at the summit,
four individuals were observed. They were un-
doubtedly still in winter formation. Birds were on
the summit, but often flew long distances from the
summit and returned. On May 5th, 1990, only one
male was attracted with the tape recorder, and
with a full day's observation I would undoubtedly
have detected a second individual (female), but
this was not the case. Therefore, it is not possible
to document as evidence of breeding the spring
and late spring occurrences on Cho¢ reported by
other authors. On the other hand, the site seems
to be a very important and stable place for the
accentors as a stop-over. The site was known to
be used for migration and overwintering from the
1950’s (Randik 1958) until today. In the 1960s the
species was reported by Darola (1970) or Stollman
(1978, 1995). Stollman reported an adult male shot
from Cho¢ on May 17th, 1960, from the 1970s the
species was reported by Kupcova (1981) or Stastny
et al (1987). Cho¢ is a hill high enough for nesting,
and it is not impossible that accentors may have
tried to nest there in the past. However, it has a
relatively small ridge for foraging and is now dan-
gerously overgrown with tall grass and dwarf pine,
making it less suitable for nesting.

Babia hora - Pilsko

In 1965 Alpine Accentors were observed on the
Polish side of Babia hora in July, on a rocky out-
crop. The data indicate a rather high probability of
nesting (Bohacik 1995). They were also reported
from Pilsko on Mechy Ridge in the second half of
June 1964 (Bohacik 1995). It is very likely that in
several cases in May or June, the accentors are
summering (cf. Topercer 1997) non-breeding birds
(see Hudec 1983). Accentors have long inhab-
ited the ridge of Babia hora, undoubtedly a place
where they find abundant food. On the summit,
even if they have nested in some years, their nest-
ing has been irregular, and occurs mainly on the
Polish side (Stollman and Kocian 1965). Bochenski
(1970, 2003) repeatedly writes that a small num-
ber breed on rocky rubble fields on the northern
Polish side of the Babia hora, but nests or young
have never been documented. From May (11th,
1985), June (5th, 1985), or July (9th, 1984) Karaska
(1986, 1989, 1992) always observed only one bird,
the same is true for the last few years (July 17th,
2011, P. Hotala), and it is the same now in 2022
and 2023 (Kuligowska in litt.). Though the author
of this study stayed there during the breeding sea-
son and would undoubtedly have seen more indi-
viduals. Although breeding cannot be ruled out in
some years, it is very likely that the site is more
likely to be used by individuals that survive the
summer, initially males.

Material and Methods

This geographical record of the occurrence of
Prunella collaris in the Western Carpathians spans
a breeding period between 1985 and 2023. Some
data from other authors are used with their per-

mission, particularly in locations where the spe-
cies only breeds periodically, and its occurrence is
marginal Data from October and November data is
usually associated with sites no longer utilized for
breeding, especially when birds form large multi-
ple aggregations. Autumn sites are often constant
from year to year. In the Low Tatras, groups from
the High Tatras may also stop on the ridges dur-
ing their southward migration. Similarly, data from
March and April are marked separately. During
this period, some birds have already moved back
up to higher altitudes; especially males, who tend
to sing more often in mild weather. Some birds,
especially in the case of a long winter, may still
be at the wintering grounds in April. A significant
return migration of females takes place in April
The actual period of suitability, which can be de-
fined as the breeding season, can be observed in
the Western Carpathians from May (potentially the
first breeding attempt, with a low success rate in
this region) to September (including brooding of
the young by the females and moulting). Alpine
Accentors are fiercely loyal to their breeding sites,
and their polygynadrous lifestyle also allows them
to pass on information about breeding sites from
generation to generation. It should also be noted
that the main conditions for the presence of the
birds include availability of food on leeward sides
of mountain ridges, where wind-blown insects
from the rising valley winds are concentrated, as
well as the abundance of snowfields in valleys,
where birds collect invertebrates brought in by the
wind or trapped in the snow until the beginning of
September.

Each specific site was determined through
visual observation of birds in the field, or using
binoculars, with the possibility of determining the
distance and inclination of the observation. During
breeding season, birds were sometimes attracted
by a tape recording of a female or male singing,
with an instantaneous recording of where the bird
had flown from. This allowed for coordinates to be
accurately plotted on maps. The points indicate
the approximate locations where birds have been
confirmed at least twice (often several times) but
sometimes more than ten times, over the years of
observation. The points always indicate the first
sighting in a particular microhabitat of a local
group. The final demarcation of the sites on the
maps in this study is based on the authors’ own
experience of the geomorphic type of environment
in which the birds are found, their preferred sites,
and on the long-established knowledge that birds
choose nesting sites within a short range of each
other from year to year, sometimes even at the
same site for several years. Birds also use their
own “flight paths” between rocks, as well as fa-
vourite elevated rocks, to observe their surround-
ings, to sing, or to preen. Points on the map as-
sume a larger radius for the birds to fly.

Most data presented in this study comes from
the author's own systematic observations. As a
result, the maps are conceptually consistent in
terms of the perspective and interpretation of the
individuals observed. To a minimal extent (less
than 5%), the database is supplemented by obser-
vations made by students at the Institute of High
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Mountain Biology. In the case of the Babia hora
and Pilsko, the database is supplemented by older
publications, although the author also utilizes his
independent sightings from the spring period.

Other relevant summer and autumn observa-
tions during the breeding and moulting season,
whether from random photographs taken by hik-
ers and climbers on websites, data from Slovak,
Czech, or Polish databases, or information from
friends, have not yet been included in this study.
This is because the occurrence and presumed
distribution of animals in their random observa-
tions is consistent with the author's database. In
general, however, these are places where tourists
tend to concentrate on the summits, at mountain
huts, or at passes. Winter and spring distributions,
especially in smaller ranges, are incomplete and
will be subject to further study. This will include
clarification of how birds move spatially from win-
tering areas to breeding areas, as well as how they
spend winter. The detailed geomorphological and
mountaineering description of the High Tatras is
based on the map Vysoké Tatry (1:25 000, DJD
and Jenki Studio 2000). For a final design to visual-
ise and explore the geospatial content in 3D of the
Alpine Accentor occurrence data, a free applica-
tion of ArcGIS Earth (Esri) was used.

Basic markers on maps (Figs.1.-39.):

May to August occurrence, the dot indicates
confirmation of birds at the site at least twice dur-
ing the reporting period within a radius of approxi-
mately 100m from the first record. In the earlier
period, the occurrence was recorded directly on
the forest maps (1:10 000), and later, as mentioned
above, GPS locators and binoculars with distance
measurements were used. If there are several yel-
low dots in close proximity to each other, this
means that the birds have been observed at the
same location on several occasions or are present
there on a permanent basis. If the birds flew to
lower elevations during snowfall and snow storms
in the summer, both in search of food for nest-
lings during the breeding season, or even juveniles
follow adults in search of food in valley huts, a
yellow dot was also added. However, it may not

have been confirmed a second time. Since birds
can nest in the same crevice, nest locations are
not listed in this study.

@ September to November. If there are markers
on the peaks and ridges that are not accessible to
hikers, they are relevant for the definition of the
presence of animals and mean at least two au-
tumn records. The birds remain at the sites during
the moulting period, and the males do not like to
leave the breeding sites and can be found there
especially in the early morning and in the eve-
ning. In September, females are still feeding their
young. Fledglings, which are independent of food,
roam around with the whole family. Some of the
September, October and November records are
no longer relevant for determining breeding sites.
Birds, either individually or often in large flocks,
may fly long distances to find suitable feeding
sites. Some individuals can be found near tourist
huts until late autumn. This data will mainly be of
use for the next migration study of this species.

@ December - February. This database is not
complete at the moment. It will be completed
with additional data from bird databases from the
wider area, including from Poland, Slovakia, Czech
Republic and Hungary. The database shows only
an indicative occurrence of some birds seen in
winter; they like to return to the peaks in good
weather.

@ March - April. A sensitive time when in
some years birds are still caught in their winter
habitat. If there is not much snow in the win-
ter, the birds generally appear on the breed-
ing ground in April, especially after the females
have arrived. Males start to ascend in March
in a normal winter, but if the weather is bad
they fly down to lower altitudes. Moreover, if
heavy snow falls in April, the birds may gather
in large numbers where they can find food (see
ski slope on Skalnaté pleso). This data is not
usually used to define breeding sites and will
be used in a future study on the migration and
wintering of Alpine Accentors from the West-
ern Carpathians.
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THE TATRA MOUNTAINS

The High Tatras, Gerlach, Velicka proba, July 13th, 2006. Photo M. Janiga
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P. collaris

in the West
Carpathians

THE LOW TATRAS

The Low Tatras, Chopok, July 8th, 2005. Photo: M. Janiga
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OTHER MOUNTAINS

Mala Fatra, Rozsutec summit, August 24, 2017. Photo: M. Janiga
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Discussion
Abundance and density

In the Belianske Tatras and the Central Tatras, in-
cluding the peak of Kamenistd, there are about 390
Alpine Accentors; in the West Tatras about 80 at
the beginning of the breeding season; in the Low
Tatras about 60; and in other Western Carpathian
mountains about 15. In total there are about 550
breeding adults in the Polish and Slovakian West-
ern Carpathians, forming polygynandrous families
of which the author estimates that there are about
330 males (Fig. 40.). The estimated 550 individuals
in the Western Carpathians is closer to the maxi-
mum than to the minimum interval. This estimate
is very close to that given in the monograph by
Hudec (1983). There, the authors put the number
of individuals in Slovakia at about 90 pairs, or 180
individuals. If we consider the breeding birds in
Poland, there are about 250 individuals, which is
already close to the minimum that can be consid-
ered at present. Excluding Polish birds, the abun-
dance of Prunella collaris is of the same order as
that reported by Murin et al (1994), who estimat-
ed a minimum of 300 to a maximum of 400 breed-
ing adults in Slovakia, well within the confidence
intervals of both the results of this study and the
estimates published in Hudec et al’s (1983) mono-
graph.

Estimates of the number of Alpine Accentors
also varied widely (cf. Karaska et al 2014). They
depended on contemporary ornithological knowl-
edge and the ability and experience of the authors
to observe individual birds. Mihal (1973) estimated
the number of breeding pairs within the boundar-
ies of the Tatra National Park (excluding the West-
ern Tatras) at about 10-20, or a maximum of about
40 individuals. Stastny et al (1987) estimated the
number of birds in the whole of the former Czecho-
slovakia at a maximum of about 400, or about 380
individuals in Slovakia. Mosansky (1974) states
that in the “Belanské Tatras an abundance of 63"
has been found in the alpine zone. Glowacinski
and Profus (1992) attempted to determine the
number and vertical distribution of bird species in
the Polish part of the Tatra National Park based
on three daily observations made in May, two in
June, and one in July 1981, then repeated these
observations in 1982. In publishing the altitudinal
distribution of Prunella collaris, they came to the
somewhat exotic conclusion that birds on the Slo-
vakian side live at higher altitudes than those on
the Polish side. These are often the same ridges,
but on the Slovakian side they may be hillier, while
on the Polish side they are rockier. Predictable,
the birds are often the same individuals. Authors
estimated the number of breeding pairs of Prunella
collaris in the Polish Tatras at 150-300, or at least
300 individuals in 1981-1982. This number is too
high (cf. Bobrek 2016), because of the coincidence
of the observations and the lack of knowledge of
the biology of the species (as the same individu-
als are flying and feeding during the day on either
side of the Tatras, and then flying over the sum-
mits). Tomialoj¢ (1990) reported about 400 to 700
individuals in the Polish Tatras alone, and a few

pairs in Babia Gora (cf. Bochenski 1970). Between
1992 and 1995, Cichocki (1995, 1996) lists as many
as 359 Alpine Accentor sites in the Polish Tatra
National Park, which is undoubtedly related to
both the overflight and the movement of individu-
als between sites, as well as to seasonal chang-
es. Extremely high numbers of Alpine Accentors
(e.g., 122 pairs in Dolina Pieciu Stawéw Polskich)
described by Cichocki (2004, 2015) do not corre-
spond to the habitat and territorial possibilities
of this species. In a way, they mislead both the
professional and the conservationist public, as the
number of individuals of this species in the West-
ern Carpathians is low. The author also publishes
some other misleading information about the way
of life of this species, (e.g., that the birds live in
pairs, etc.). The numbers from the Polish Carpath-
ians are huge and unrealistic, with Bobrek (2016)
currently reporting around 920 birds in an interval
of between 400 and 1,600 birds in the Polish Ta-
tra Mountains alone. The sheer size of the interval
shows how imprecise these numbers are and how
they do not allow us to follow the changes in the
abundance of the local populations in the Tatra
Mountains, as evidenced by the loss of breeding
of Alpine Accentors in the peripheral mountains
of the Tatra Mountains. From this data, the author
cannot conclude anything other than that “the
trend of Prunella collaris populations in Poland is
unknown”. On the contrary, Dyrcz and Mielcza-
rek (2007) point out that the status of Prunella col-
laris populations in the Carpathian Mountains is
probably deteriorating. Slightly more realistic and
higher numbers were given by Mihéal (2006) from
1997, when he estimated the total number of Al-
pine Accentors in the Tatra Mountains (Belanské,
Vysoké and Zapadné) at 80 to 100 individuals. He
did not specify whether this data included the Pol-
ish Tatra Mountains or not. At the beginning of
the 21st century, Michalec in Karaska et al (2014)
estimated the number of breeding individuals in
the Rohéace at 18-30 individuals.

A reasonable estimate of abundance in a par-
ticular mountain range may be indicated by the
size of autumn and spring aggregations. For ex-
ample, on May 16th, 1978, up to 80 and 110 birds
were observed in the Belianske Tatry, respectively
(Simek and Petr in Stastny et al. 1987). Although, it
should be noted, mainly in autumn, that these may
only be migrating birds that have just stopped mo-
mentarily on the ridges. For example, accentors
from the High Tatras may feed on the ridges of the
Low Tatras in October before they fly south. The
expression and comparison of density or abun-
dance per unit area is also very problematic in the
literature. Because birds live in high mountains,
density is often calculated per unit area (e.g., 10
ha). However, such conversions are inaccurate
due to altitude and slope gradients, and figures
are imprecise. For example, Hudec (1980) recalcu-
lated the abundance in the High Tatras to 2.9 indi-
viduals per one km2, and Randik (1981) calculated
abundance in the Mala Fatra to only 1 individual
per 0.1 km2. In addition, the authors’ method of
producing occurrence maps is very crude. It is
based on impressions of the terrain configuration
and is therefore not very informative (Wasilewski
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Fig. 40. The West Carpathian , islands” of the breeding distribution of the Alpine Accentor.

1996, Karaska 2002). Similar measurements of
bird density were made on the Polish side - about
3-4 individuals per 10 ha (Glowacinski and Pro-
fus 1992). Dyrcz and Janiga (1987) reported 2-3
individuals per 10 ha for the alpine environment
of the Tatras. After a complete contemporaneous
analysis of breeding families, we now know that
at the beginning of the breeding season there are
far fewer birds, but during summer or autumn sur-
veys some authors can double the number when
fledged young appear. This was the case in our
1987 approximate survey.

Spatio-temporal variability in breeding
One of the most important factors determining

the presence of the Alpine Accentor in the area
during the breeding season is the presence of

low-growing alpine meadow communities (cf. Mi-
chalec in Karaska et al 2014). These provide the
accentor with food on the ridges in the form of
wounded and native insects, and, in the autumn,
seeds from native grasses (Fig.41.). In addition,
in low-growing meadow communities it is much
safer to look out for predators such as hawks or
pygmy hawks. Due to climate change and the shift
of tall grasses and blueberries to higher altitudes,
the habitats of not only accentors, but also, for
example, Ring Ouzels (Resano-Mayor et al. 2019)
or marmots (Prodaj and KompiSova Ballova 2021)
are disappearing. It is therefore understandable
that the documented hypsometric range heights
in the Western Carpathians vary between authors
(Hanzak 1954, Klima 1959, Pikula 1962, Bohacik
1974, Mosansky 1978, 1979, Kupcova and Bohacik
1980, Randik 1981).

Fig. 41. Nefcerka, the High Tatras, June 30th, 2022. The presence of low-growing alpine meadow communities is one
of the most important factors determining the presence of the Alpine Accentor in the high mountains. Photo: M. Janiga.
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What is most important for occupying the pe-
ripheral mountain ranges, however, is that Alpine
Accentors can breed or fail to breed for periods of
several years, depending on the suitability of the
climate each year. In the past, this was well de-
scribed by Pikula (1962) from Skalné vrata in the
Belianske Tatry, which is a peripheral, relatively
forested part of this mountain ridge. The author
writes that in 1956 he found a pair of Tichodroma
muraria, two pairs of Phoenicurus ochruros, and a
pair of Prunella collaris on the rocks to the west and
east of Skalné vrata. During 1958, he found none of
these species here. He also wrote that Prunella col-
laris was less common overall in 1958 than in 1956.
This interrupted breeding is likely found throughout
the Western Carpathians, in locations like Cho¢,
Sip, Osobita, Salatin in the Low Tatras, Babia Hora,
etc. (cf. Kocyan 1884). Cold years are a very lim-
iting factor for this paleo-montane species in the
Western Carpathians. This was probably the case
in the winter of 1882/1883 when, according to Ko-
cyan (1884), almost no young were seen below the
Rohac¢e Mountains in August 1883 compared to the
previous three years. For example, the author also
noticed that three individuals flew to the forester's
house in Oravice on May 16th, 1882, after a heavy
snowfall in the mountains, and described that in
October the birds already descend to the level of
the dwarf pine forests; at present a large part of the
Tatra population stays on the mountain ridges in
October, usually in larger flocks.

Synanthro py

Man has had an impact on the alpine vegetation
of the Tatras since the end of the 16th century. At
that time, local mining tunnels were built on the
southern and south-western slopes of the Krivan
summit. The highest, used for tin production, was

50 metres below the peak. As early as at the turn
of the 16th and 17th centuries, the first tourists ap-
peared on the highest peaks of the Tatras. In the
18th and 19th centuries, tourism became more and
more intensive, as high mountain chalets were built
and the process of synanthropisation of the alpine
fauna began (Ferianc and Feriancova 1956a,b, Fe-
rens 1962, Radwanska — Paryska and Paryski 1973,
Mihal 1973, Cichocki 2004, 2015, Janiga 2022). The
colonisation of the Tatra high mountains by miners,
shepherds, mountaineers, and tourists is described
in detail by Bohus (2003). Few publications describe
the history of humans in the high mountains in such
detail, with minimal references to fauna, touching
only on chamois, marmots, and wallcreepers. At
the end of the 20th century, the number of daily
visitors to these peaks during the peak of tourism
season fluctuated between 300 and 1,500 people
per day, compared to the turn of the 19th and 20th
centuries, when this number was only about 50
people per year (Kocian 1989). At the end of the
20th century, the average daily number of hikers
on the high alpine paths in the peak months was
around 23,000 (Kocian et al 1989), while the aver-
age annual number of hikers at the beginning of
the 20th century was around 15,000. At the end
of the twentieth century, the scientific community
estimated the number of daily visitors in the high
mountain areas at 7-8 thousand. This number var-
ies according to the ecosystem and geographical
type. The result was, and still is, the destruction of
the native ecosystems of the Tatra National Park,
including depletion of the native vegetation, limit-
ing space for fauna to exist, introduction of inva-
sive species, synanthropisation (Fig.42.), dumping
of waste near the huts, eutrophication of the moun-
tain lakes, waste on the mountain tops, noise, and
disturbance of the fauna, etc. (Kocian 1989, Karaska
2002, Bobrek 2016).

Fig. 42. Rozsutec, Mala Fatra, August 24, 2017. A juvenile taught by its mother to eat bread garbage left by mountain
hikers. Photo: M. Janiga
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Fig. 43. Wintering, village Zdiar, January 3rd, 2019. Photo: M. Janiga

Individual differences in migration distances

Individual differences in migratory range undoubt-
edly follow natural patterns. The behaviour of birds
staying several kilometres away from their breeding
grounds during the winter has been described in
detail with the help of photo traps (Janiga 2021). It
has been shown that when weather in the highlands
turns bad, the birds fly to known food sources in the
foothills. But when the weather gets better, they
disappear from the foothills (Fig.43.) and are found
on the Tatra summits throughout the winter. Thus,
they alternate their movements during the winter
(Janiga 2021). Individuals that fly longer distances
are usually reported as females with some of their
young. However, some individuals can fly long dis-
tances (around 500 km and more — Krisovsky 2009),
so it would be very simplistic to claim that this spe-
cies only migrates short distances from its breeding
sites (Kovalik et al 2010). We can only assume that
these longer distances play a serious role in natal
dispersal. However, it is true that adult females re-
turn to the same breeding site, and sometimes even
to the same burrow, which the author has observed
on several occasions.

Acknowledgements

This study would not have been possible without
the help of my children, friends, university col-
leagues and students, rangers, mountain rescuers,
climbers and hikers. My thanks to all of them. For
their indispensable help in making the maps and
database I am very grateful to Ludmila Janigova,
Adrian Bobko and Jana Repetna. Last but not least,
thanks to Amanda Clarahan for editing the English
version.

References

Balat, F., Havlin, J. and Hudec, K 1955: Ptac¢i zvifena
Vysokych Tater. Zoologické a entomologické listy, 4:
329 - 352.

Baum, J. 1937: Ornitologickd pozorovani v Tatrach. Sylvia,
2: 29 -33.

Bobrek, R. 2016: Ptochacz halny Prunella collaris. In: Ptaki
polskich Karpat — stan, zagrozenia, ochrona (eds.T.
Wilk, R. Bobrek, A. Pepkowska-Krol, G. Neubauer and
J.Z. Kosicki), pp. 316 —325. OTOP, Marki.

Bochenski, Z. 1970: Ptaki Babiej Géry. Acta Zoologica
Gracoviensia, 15: 1 - 60.

Bochenski, Z. 2003. Ptaki Babiej Gory. In. Monografia
fauny Babiej Gory (eds. B.W. Wotoszyn, D. Wotoszyn
and W. Celary), pp. 421 - 440. Publikacje Komitetu
Ochrony Przyrody PAN, Krakow.

Bohacik, L. 1974: Prispevok k poznaniu avifauny krivanskej
¢asti Malej Fatry. Kmetianum, 3: 179-200.

Bohac¢ik, L. 1995: Prispevok k poznaniu avifauny hornej
Oravy. Zbornik Oravského muzea, 12: 122 —128.

Bohus, I 2003: Vysoké Tatry. Rozpravanie o nazvoch a
o prvych vystupoch na tatranské vrcholy. I&B Ivan
Bohus, Tatranska Lomnica.

Cerny , W. 1946: O. Ferianc: Avifauna Slovenska, Technicky
obzor slovensky V. Prirodovedecka priloha 10 . 2., str. 127
— 174; Bratislava 1941. S latinskym souhrnem. Sylvia, 8:
44 — 48,

Cerny, W., Piéman, J., Pithart, K. and Pivonka, P. 1971/72:
Ptispévek k poznani hnizdni biologie skalnika
zpévného, Monticola saxatilis, v subalpinském stupni
Karpat. Sylvia, 9: 139 —143.

Cichocki, W.1995: Rozmieszczenie Iliczebnos¢ wybranych
gatunkéw ptakow v Tatrzanskim parku narodowym
w latach 1992 - 1995. In: Przyroda Tatrzanskiego
parku narodowego a czlowiek. Zakopane, 6-9 9.1995,
Referaty plenarne, p. 29. TPN, Zakopane.

Cichocki, W. 1996: Rozmieszczenie 1 liczebnosé
wybranych gatunkow ptakow w Tatrzanskim Parku
Narodowym w latach 1992-1995. In: Przyroda
Tatrzanskiego Parku Narodowego a Cziowiek Tom 2,
Biologia. (ed. W. Kownacki), pp. 108 — 112. Krakow —
Zakopane.



107
M. Janiga

Cichocki, W. 2004: Prunella collaris (Scop., 1769). Plochacz
halny. In: Ptaki Poradniki ochrony siedlisk I gatunkéw
NATURA 2000 — podrecznik metodyczny, Tom 8 (cze$¢
1I) (ed. M. Gromadzki), pp. 296 — 299. Ministerstwo
Srodowiska, Warszawa.

Cichocki, W. 2015: Ptaki Tatr i Podtatrza. Wydawnictwa
TPN, Zakopane.

Darola, J. 1970: O faune Oravy. Pamiatky priroda 1: 13
-14.

Darola, J. 1972: Stavovce chranenej krajinnej oblasti Mala
Fatra. Ochrana prirody, 9: 216 — 218.

Davies, N.B., Hartley, LR., Hatchwell, B.J., Desrochers,
A., Skeer, J. and Nebel, D. 1995: The polygynandrous
mating system of the alpine accentor, Prunella collaris.
I Ecological causes and reproduction conflicts. Anim.
Behav., 49: 769-788.

DJD and Jenki Studio 2000: Vysoké Tatry, map, 1:25 000.
Dyrcz, A. 1976: Materialy do biologii plochacza halnego
(Prunella collaris). Notatki Ornitologiczne, 17: 79-92.
Dyrcz, A. and Janiga, M. 1997 Alpine Accentor -
Prunella collaris. In. The EBCC atlas of European
breedingbirds: their distribution and abundance (eds.
E.J M. Hagemeijer and M.J. Blair), pp. 510. T & AD

Poyser, London.

Dyrcz, A. and Mielczarek, P. 2007: Ptochacz halny
Prunella colaris. In: Atlas rozmieszczenia ptakow
legowych Polski 1985-2004 (eds. A. Sikora, Z. Rohde,
M. Gromadzki, G. Neubauer and P. Chylarecki), pp.
348 — 349. Bogucki Wyd. Nauk., Poznan.

Ferens, B. 1962: Ptaki. In: Tatrzanski park narodowy (ed.
W. Szafer), pp. 389 — 426. Zaklad ochrony przyrody
PAN Krakow, Krakéw.

Ferianc, O. 1979: Vtaky Slovenska 2. Veda, Vydavatelstvo
SAV, Bratislava.

Ferianc, O. and Feriancova Z. 1956a: Vtaky Vysokych
Tatier a pozndmky k ich vyskovému rozsireniu a
ekologil. I Acta facult. rer. nat. univ. Comenianae,
Zoologia, 1: 49 - 66.

Ferianc, O. and Feriancova, Z. 1956b: Vtaky Vysokych
Tatier a pozndmky k ich vyskovému rozsireniu a
ekologil. II. Acta facult. rer. nat. univ. Comenianae,
Zoologia, 1: 273- 321.

Feriancova — Masarova, 7. 1968: Zapadnej Casti Liptova
vtacie spolocenstva (transekt Cho¢ - Chabenec).
Problémy biologie krajiny, 14: 104-1564.

Feriancova — Maséarova, 7. 1978: Vtacie spolo¢enstva
Liptova (transekt Haj — Chopok). Problémy biologie
krajiny Quaestiones Geobiologicae, 22: 5-57.

Flousek, J., Gramsz, B. and Telensky, T. 2015: Ptaci
Krkono$ — atlas hnizdniho rozsiteni 2012-2014 / Ptaki
Karkonoszy - atlas ptakow legowych 2012-2014.
Sprava KRNAP, Vrchlabi/ Dyrekcia KPN, Jelenia Gora.

Gaisler, J., Nevrly M. and Sir 8. 1954: Horské druhy nasich
ptaku. Ziva, 2: 154 - 155.

Glowacinski, Z. and Profus, P. 1992: Structure and
vertical distribution of the breeding bird communities
in the Polish Tatra National Park. Ochrona Przyrody,
50: 65 - 94.

Hanzék, J. 1954: Vertikalni rozsiteni a ekologie nékterych
ptacich druha v Nizkych Tatrach. Ochrana prirody, 9:
139 - 150.

Hanzak, J. 1956: Horské druhy ptakd v Ceskoslovensku.
In: Shornik prednasek I celostatni konference CSOS
v Praze v fijnu 1956 (eds. W. Cerny and M. Klima), pp.
112-115. Praha.

Harvancik, S.1987: Na hrebeni Tatier. Slovensko, 11(8):
28-29.

Heer, L. 1996: Cooperative breeding by alpine accentors
Prunella collaris.  Polygynandry, territoriality and
multiple paternity. J Ornithol, 137: 35-51.

Heer, L. 2013: Male and female reproductive strategies
and multiple paternity in the polygynandrous Alpine
Accentor Prunella collaris. J. Ornithol, 154: 251-264.

Hubélek, Z. 1974: Ornitologicka pozorovani. Zpravy CSOS,
15: 24

Hudec, K. 1974: Ornitologické pozorovani. Zpravy CSOS,
14: 28.

Hudec, K. 1980: Zu den Menschlichen Einfliissen auf die
Tatra-Vogelwelt. Acta Sc. Nat. Brno, 14(12) : 1-36.
Hudec, K. (ed.) 1983: Fauna CSSR. 23. Ptaci — Aves. Dil

1II/1. Academia, Praha.

Janda, J. 1921: Poznamky ornithologické z Vysokych
Tater. Véda Prirodni, 2: 93-97.

Janiga, M. 2021: Biology of alpine accentor (Prunella
collaris) VI Interspecific relationships among alpine
accentors and other species of birds during winter.
Oecologia Montana, 30: 85-99.

Janiga, M. 2022: Biology of alpine accentor (Prunella
collaris) VII. Mountain tourism, climbing and hiking
— a cause of drastic synanthropy in alpine accentors
in the last 200 years. Oecologia Montana, 31: 13-18

Janik, M. 1985 Fauna stavovcov Statnej prirodnej
rezervacie Suchy. Ochrana prirody, 6: 191-211.

Jasso, L. 2019: Maximalni pocty pévusky podhorni
(Prunella collaris) na Snézce a ve Snéznych jaméach v
letech 2015-2018. Panurus, 28: 95-97.

Karaska, D . 1986: Prispevok k poznaniu suchozemskych
stavovcov ¢eskoslovenskej ¢asti masivu Babej hory.
Master Thesis, Comenius University, Bratislava.

Karaska, D. 1989: Vtactvo Statnej prirodnej rezervacie
Babia hora. Stredné Slovensko, 8: 301 — 319.

Karaska, D. 1992: Vtactvo Babej hory. Tichodroma, 4:
121 - 128.

Karaska, D. 2002: Vrchérska cervenkava (Prunella
collaris) In: Rozsirenie vtakov na Slovensku (eds.
S. Danko, A. Darolova and A. Kristin), pp. 457-459.
Veda, SAV, Bratislava.

Karaska, D., Cichocki, W. and Kocian, [.. 2014: Hniezdne
rozsirenie vtactva Oravy. SOS/Bird Life Slovensko,
Bratislava.

Klima, M.1959: Sezoénni zmény ve vyskovém rozsifeni
ptédku Vysokych Tater. Sylvia, 16: 5 — 56.

Kocian, I.., Kocian, A., Kocianov4, E. and Halak, K. 1985:
Prispevok k poznaniu stavovcov subalpinskeho a
alpinskeho stupna Zapadnych Tatier . Rohacov a ich
bioindika¢ny vyznam. SpravodajOravského miizea, 2:
83 —97.

Kocian, I.. 1989: Antropicky vplyv na faunu jednotlivych
vyskovych stupniov vo Vysokych, Belianskych a
Zapadnych Tatrach. In: Konferencia k 40. Vyrociu
uzakonenia Tatranského narodného parku, pp. 314 -
320. TANAP, Tatranskd Lomnica.

Kocian, I., Haldk, K., Chovancova, B., Mihal I
and Trpak, P. 1989: Navrh na SPR v TANAPe zo
zoologického hladiska. Zbornik prac o TANAP-e, 29:
115-167.

Kocian, T.. 1998: Bird communities of the Western
Tatras-Roha¢e Mountains between 1870-1996. Acta
Zoologica Universitatis Comenianae, 42: 17-58.

Kocian L. 2010: Anton Kocyan, prof. Tytus Chalubinski
a Tatry. Kwartalnik Historii Nauki I Techniki, 55: 97
-110.

Kocyan, A. 1884: Ptaki spostrzegane po stronie pomocnej
Tatr. Pamietnik Towarzystwa Tatrzanskiego, Krakow,
9: 50-70.

Kovalik, P., Topercer, J., Karaska, D., Danko, S, and
Srank, V. 2010: Zoznam vtakov Slovenska k 7.4.2010.
Tichodroma, 22: 97 —108.

Kozak, V. 1960: Prispevok k avifaune Belanskych Tatier.
Zbornik prac o TANAPe, 4: 283-292.

Krisovsky, P. 2009: Historicky prehlad udajov o zimnom
vyskyte Prunella collaris v Eurépe a severnej Afrike
a vytypovanie ochranarsky vyznamnych uzemi
zimovania. Thesis, Institute of High Mountain
Biology, Zilina University, Zilina.

Kropil, R. 1990: Prispevok k poznaniu avifauny vybranych
lokalit okresu Banska Bystrica. In: XXV. Tabor
ochrancov prirody, prehlad odbornych vysledkov, Tale
8. — 16. jila 1990, pp.173 — 193. SZOPK, Bratislava —
Banskd Bystrica.



108

P. collaris

in the West
Carpathians

Kupcova, A.1981: Vtactvo Choca. Vlastivedny zbornik
Liptov, 6: 233-245b.

Kupcova, A. and Bohac¢ik, L. 1980: Avifauna Gaderskej
doliny a Blatnickej doliny Chranenej krajinnej oblasti
Velka Fatra. Vyskumné prace z ochrany prirody, 3C:
277-300.

Melichar, J. 1929: Oravsti ptaci. Véda prirodni, 10: 167-
174, 257-267.

Mihal, I 1973: Vtaci pasma kosodreviny, alpinskych luk
a skalnych stien TANAPu. Vysoke Tatry, 4: 17-18.

Mihal, I 2006: Poklady Tatier. Neografia, Martin.

Mosansky, A. 1974: Aves. Fauna Tatranského narodného
parku. Zbornik prdc o TANAPe, 16: 223-265.

Mosansky, A. 1978: Avifauna vychodneho Slovenska
a katalog ornitologickych zbierok Vychodoslovenského
muzea, II. ¢ast (Non-Passeriformes 2 a Passeriformes).
Zbornik Vychodoslovenského miizea, 19AB: 67 —179.

Mosansky, A. 1979: Avifauna vychodneho Slovenska
a katalog ornitologickych zbierok Vychodoslovenského
muzea, Il ¢ast. Zbornik Vychodoslovenského miizea,
20AB: 157 —222.

Murin, B., Kristin, A., Darolova, A. Danko, S. And Kropil,
R. 1994: Pocetnost hniezdnych populédcii vtakov na
Slovensku. Sylvia, 30: 97-105.

Nakamura, M. 1995. Territory and group living in the
polygynandrous Alpine Accentor Prunella collaris. Ibis,
137: 477-483.

Nakamura, M. 1998a. Multiple mating and cooperative
breeding in polygynandrous Alpine Accentors. L
Competition among females. Anim. Behav., 55: 259—
275.

Nakamura, M. 1998b. Multiple mating and cooperative
breeding in polygynandrous Alpine Accentors. II. Male
mating tactics. Anim. Behav., 55: 277-289.

Pikula, J. 1956: Ornithologickd pozorovani z Belanskych

Tater. Ziva, 4: 195-196.

Pikula, J. 1958: Avifauna Belanskych Tatier. Sbornik prac
o Tatranskom narodnom parku, 2: 110 — 126.

Pikula, J. 1962: Kvantitativni studie ptactva kotliny
Siedmich pramenov v Belanskych Tatrach. Zbornik
prac o TANAPe, 5: 151-186.

Prodaj, M. and Kompisova Ballova, 7.2021: The effect of
altitude on accumulation of heavy metals in Vaccinium
myrtillus organs in the Low Tatra mountains (from the
Velkda Chocula mountain to the Prasivd mountain).
Oecologia Montana, 30: 66 — 74.

Radwanska - Paryska, 4. and Paryski, W.H. 1973:
Encyklopedia  Tatrzanska. Sport I  Turystyka,
Warszawa.

Randik, A. 1958: Ornitologické poznamky z Chocéského
pohoria. Ochrana prirody, 13: 20.

Randik, A. 1981: Rozbor ornitocenéz S§tatnej prirodnej
rezervacie Rozsutec. In: Rozsutec, Stétna prirodna
rezervacia (eds. M. Janik and A. Stollmann). Pp. 952 —
1015. Osveta, Martin.

Resano-Mayor, J., Korner-Nievergelt, F., Vignali, S.,
Horrenberger, N., Barras, A.G., Braunisch, V.,
Pernollet, C.A. and Arlettaz, R. 2019: Snow cover
phenology is the main driver of foraging habitat

selection for a high alpine passerine during breeding:
implications for species persistence in the face of
climate change. Biodivers. Conserv., 28: 2669-2685.

Saniga, M. 1989: Ornitocendézy chraneného naleziska
Suchy vrch vo Velkej Fatre. Tichodroma, 2: 31 - 42.

Saniga, M, 1993: Ornitocenozy v Statnej prirodnej
rezervacii BoriSov vo Velkej Fatre. Ochrana prirody —
Naturae tutela 2: 205 — 215.

Saniga, M. 1996: Vtacie spolo¢enstvd hdlneho pasma
Velkej Fatry. Tichodroma, 9: 51 - 64.

Sitko, 1991:  Soupis oologické sbirky Moravské
ornitologické stanice Okresniho vlastivedného muzea
J. A, Komenského v Prerove. Zpravy Moravského
ornitologického sdruzeni, 40: 91 — 162.

Sladek, J. 1970: Ornitologickd exkurzia v Malej Fatre.
Ochrana fauny, 4: 46.

St’astny, K., Randik, A. and Hudec, K. 1987: Atlas hnizdniho
rozéiteni ptakt v CSSR 1973/1977. Academia, Praha.
Stollmann, A. 1962: Prispevok k poznaniu vyssich
vertebrat (vtdkov a cicavcov) Krivanskej Malej Fatry.

Vlastivedny zbornik PovaZzia, 5: 216-222.

Stollmann, A. 1970: Faunisticky prehlad vtactva (Aves)
okresu Zilina. Vlastivedny zbornik PovaZzia, 10: 179-
200.

Stollmann, A. 1978: Vtactvo severozapadného Slovenska.
Vlastivedny zbornik Povazia, 13: 193-258.

Stollmann, A.1995: Prispevok k biometrike vtakov
oravského regionu. Zbornik Oravského muzea, 12: 112
-121.

Stollmann, A. and Kocian, A. 1965: Avifauna
¢eskoslovenského useku Babej hory. Viastivedny
zbornik Povazia, 7: 230 — 243.

Tomialojé, L. 1990: Ptaki Polski rozmieszczenie I
licebnos¢. Wydawnie drugie zmienione. Panstwowe
wydawnictvo naukowe, Warszawa.

Topercer, J. 1997: Potrebujeme osobitnu kategériu pre
vyskyt nehniezdiacich vtdkov v hniezdnom obdobi
(“letné vyskyty”)? Tichodroma, 10: 155 — 161.

Topercer, J. 1998: Porovnanie vysledkov vyskumu fauny
vtakov (Aves) Narodnej prirodnej rezervacie Rozsutec
v obdobi 1972 - 1973 a 1996 — 1997. In: Vyskum a
ochrana Krivanskej Malej Fatry (ed, M. Kornan), pp. 89
—93.Sprava narodnych parkov SR, L. Mikulas, Varin.

Topercer, J. 2015: Vtactvo. In: Divocina pod Salatinom
(eds. M. Ballo and L. Holko), pp.182 - 189. REPROservis
— DTP studio a tla¢iaren, Liptovsky Mikulas.

Wasilewski, J. 1996: Ptaki. In: Przyroda Tatrzanskiego
Parku Narodowego (ed. 7. Mirek), pp. 455 - 473.
Tatrzanski Park Narodowy, Krakow - Zakopane.
Wodzicki 18561

Wodzicki, K. 1851: Wycieczka ornitologiczna w Tatry
i Karpaty Galicyjskie na poczatku czerwca 1850 roku.
Leszno.

Wodzicki, K. 1853: Ornithologischer Ausflug in das Tatra-
Gebirge und die galizischen Karpathen unternommen
zu Anfang Junis 1850. J fur Ornithologie, 1: 421 —
446.

Received 28 November 2023; accepted 15 December 2023.



