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Abstract. Habitats in Central European moun-
tains change rapidly owing to warming and habitat
changes (often as a result of pasture abandonment).
The ring ouzel (Turdus torquatus) is very sensitive
to these changes and decline in their abundance
was confirmed in western European mountains.
However, at this time, there is little data from the
Slovak republic. Thus, the study of factors, which
limit occurrence and reproduction of this iconic
mountain bird species, is necessary. This study
provides pilot data for the long-term monitoring of
abundance and describes recent hab- itat, pedolog-
ical and meteorological characteristics in the study
areas of Brankov and Smrekovica in the Western
Carpathians of Slovakia, which can contribute to a
knowledge base for studies in the future..
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Introduction

Mountain ecosystems, especially above the tree
line, are under the continuous influence of human
activities, as well as climate change, which has
been known to have a disproportionate effect on
mountainous environments (Brunetti et al 2009).
The main impacts are due to changes in land use,
often supported by climate change (Guo et al 2018),
and anthropogenic disturbance. Several models
and long-term studies predict the severe impact of
these changes on populations of mountain bird spe-
cies, including their shift to higher elevations (Jetz
et al 2007; Chen et al 2011; Sim et al 2011; Reif
and Flousek 2012; Flousek et al 2015; Lehikoinen
et al 2019; Barras et al 2021a; Fumy and Fartmann
2021; Srinivasan and Wilcove 2021).

The ring ouzel (Turdus torquatus) is considered
a mountain specialist, and therefore is well-suited
to studying climate and habitat changes in upland
environments. The population trend of the ring ou-
zel is declining in more countries (Sim et al 2011;
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Wotton 2016; Barras et al 2021a; Fumy and Fart-
mann 2021) and breeding areas are gradually moving
to higher elevations, with formerly occupied ones
at lower altitudes, abandoned (Barras et al 2021a).
Field ornithologists in the Slovak Republic, however,
have limited detailed data on population trends, with
the exception of notes about decreasing population
in the Orava region (Karaska et al 2014).

The main food source for nestlings is earthworms
(Lumbricidae) (80% by abundance and 90% by bio-
mass) (Barras et al 2021b). Thus, their availability
plays an important role for reproduction of the ring
ouzel and the peak of their abundance is temporally
limited to early spring, when snow is melting (Bar-
ras et al 2022). Later, when the soil is too hot or too
dry, many earthworms become inactive in a process
called aestivation. They move deeper into the soil,
curl into a tight ball, secrete protective mucus, and
reduce their metabolic rate to reduce water loss.
Thus, drought, as an effect of climate change, af-
fects the availability of earthworms to the ring ouzel

The second factor limiting reproduction of the
ring ouzel is habitat change. The overgrowth of
former grazing areas by high density grass reduce
food availability during breeding, and the ring ouzel
abandons such areas.

Unfortunately, traditional sheep and mountain
farming is still on the decline in Slovakia. Over the
last quarter of a century, Slovakia has lost nine-
tenths of the number of sheep that were bred here
before 1989. There were approximately three million
sheep in Slovakia under socialism, but now there are
only about three hundred thousand (Zlatos 2017).

The ring ouzel is sensitive to climate and habitat
changes, as has been confirmed by several studies
(Sim et al. 2011; Fumy and Fartmann 2021; Barras
et al 2021a) and models of spatial distribution and
altitudinal shift predict fast decline in abundance
and shift into higher elevations (von dem Busche et
al 2008; Barras et al 2021a). Therefore, the ring ou-
zel can be used as a good bioindicator of landscape
changes as well as an umbrella species. Thus, the
study brings basic data on the environmental con-
ditions in two areas, which were, or still are, used
by the ring ouzel for breeding and which can be
suitable for long-term study of population trends in
dependence on climate and habitat changes. The
aim of the study was to create two areas with clear
borders, and to provide data on soil, vegetation and
temperature characteristics related to date, which
can be used for comparison in the future.
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Material and Methods
Study area

The two study areas were chosen in 2023. They
have similar size, (approximately 0.4 km?), limestone
bedrock is the same, but different pasture history.
The borders of the areas are evident in Fig. 1. The
first area is around mount Velky Brankov (1134 m
a.s.l, further Brankov) in the western part of the
Low Tatra mountains, where the breeding biology
of the ring ouzel was studied from 1985-1989 (Janiga
and Visnovska 2021). Grazing in this area declined
continuously from that time, and the area of shrubs
and forest has increased, and the non-grazed mead-
ows altered and overgrown by high grass. The sec-
ond area is around the Smrekovica mountain hotel
(1320 m a.s.l, further Smrekovica) in the Velka Fatra
mountains. Infrequent grazing was discontinued in
this area recently.

For description of habitat and soil characteristics
we used similar criteria to Barras et al (2020). The
measurements were done on the 25 April 2023 at the
Brankov site and on the 26 April at the Smrekovica
site. The points were chosen randomly across the
study areas. 24 measurements (Table 1) were taken
between the two locations. The centre of the ran-
domly chosen point was bare ground and leaf litter as
classified by Barras et al (2020). The selected criteria
were as follows: GPS coordinates, soil moisture, soil
penetrability and the height of green grass measured
as average height of vegetation around the point. A
photo was taken at each point (approximately 1 m?)
for detailed analysis (Bure$ and Brecelj in prep.).

Additional important characteristics include,
the proportion of snow cover of the area, timing of
the ring ouzel breeding, the abundance of the ring

'\s%
> :
/ R e K|
Py ! i

J,) ey {' i Slovakia
i#""‘m'ﬁ"d‘l . Y onustria o T

i 1 g

fmj“) K \-H'"H-\.._.J—-o—l{ Hungary /n’

e Iealy nl?-"\ e
¢ f %-'rw‘i:mul}“-—-'f’_\l Ramania
N f P, "

ouzel and meteorological data (air humidity and
temperature) shortly before and during the breed-
ing period (from 1 April to 10 June), which were
taken at meteorological stations on mount Krizna
(1574 m a.s.1, 15 km far from the Smrekovica area).
The data on average temperature and relative hu-
midity were divided into four periods (Table 2): pre-
laying (1 — 20 April), laying (21 April — 10 May),
hatching (11 — 25 May), nestling (26 May — 10 June)
in accordance with course of breeding season by
Janiga and Visnovska (2021).

The volumetric water content of the soil and
soil temperature were measured by multiparameter
sensor type WET — 2 (Delta — T Devices Ltd., Cam-
bridge, England). Soil penetrability was measured
with a penetrometer of our own construction. This
indicates the force (kg/cm? needed to insert the tip
into the soil to a depth of 6.35 mm, as described by
Barras et al (2020).

Results and Discussion

The abundance of singing territorial males was 1-2
at the Brankov and 15 at the Smrekovica in 2023.
The abundance of registered families — parents
feeding fledglings was 11 at Smrekovica, but none
at Brankov. For comparison, the abundance of
found nests at Brankov was on average 7/year in
1985-1989 by Janiga and Visnovska (2021). No data
are available from the Smrekovica from this period.
Recent data on abundance are stated in Bures and
Brecelj (in prep.).

The importance of habitat changes on decline
of ring ouzel populations have been documented by
Ciach and Mrowiec (2013) in Western Carpathians
in Poland, Barras et al (2021) in Swiss Alps, Fumy
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Fig. 1. Study area of Smrekovica (left side) and Brankov (right side) (Image from Mapy.CZ).
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Table 1. Habitat characteristics of the study areas (Brankov on 25 April, Smrekovica on 26 April 2023).

and Fartmann (2021) in Black Forest in Germany.
The gradual abandoning of former mountain pas-
tures and their overgrowth with high grass, bushes
and forests, reduce breeding possibilities of the ring
ouzel, mainly due to decreased availability of food.
Ciach and Mrowiec (2013) found that the ring
ouzel in the Western Carpathians preferred higher
altitudes and proximity of clear-cuts and avoided

small mountain meadows covered dense layers of
vegetation on former mountain pastures, in accor-
dance with our results (Brankov). The shift to high-
er altitudes and decline in abundance at breeding
areas is a recent phenomenon, rarely documented
(Karaska et al 2014: Ktenek and Sevéikova 2019),
but often registered by field ornithologists both in
the Czech and Slovak Republics.
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Year Pre-laying Laying Hatching Nestling Total

°C % °C % ‘C % °C % ‘C %
1986 0.0 79.1 7.3 86.7 8.5 86.1 5.5 92.5 5.1 86.5
1987 -1.6 86.8 2.6 81.3 2.7 92.6 6.0 85.6 2.4 86.2
1988 -0.7 82.8 2.7 83.2 6.3 89.2 8.2 91.3 3.7 85.8
1989 2.3 86.7 2.7 88.7 7.2 75.3 6.9 87.0 45 84.6
2023 -2.4 99.4 2.2 92.6 6.9 95.7 9.4 91.2 35 94.8
2024 4.6 63.8 4.7 66.2 7.6 67.2 10.1 72.8 6.5 67.2

Table 2. Daily average temperature in ° C and relative humidity in % during study periods in 1986-1989 and 2023 - 2024.

The pastures in alpine meadows have been
abandoned recently in Slovakia. In the Velka Fa-
fra mountains, only one area is grazed, under the
mount of Cierny kameti, but 9 former pastures were
abandoned. In the Mald Fatra mountains, there is
no pasture on the alpine meadows. The sheep and
cows only graze in meadows in valleys. Thus, the
ring ouzel can suffer from warming and low snow
cover at lower altitudes and by changing habitat
use and overgrowing former pastures on alpine
meadows. This unpleasant scenario in the Brankov
area can be widespread in the Slovakian mountains
and an altitudinal shift in occurrence of the ring ou-
zel to higher elevations during breeding season is
very probable. This translates into a reduction of
breeding areas and a decline in abundance of the
ring ouzel

Evaluating the influence of climate change in
addition to habitat change is necessary to consider
when we explain decline in abundance of the ring
ouzel in an area. This article shows recent basic
environmental characteristics of the study areas
which can be useful for further studies in the future.
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