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Abstract

The paper analyses the origin and evolution of the Kysuce landscape from the Mesozo-
ic era until the arrival of humans, identifying the relics of these historical evolutionary
stages in the present-day landscape. It presents the most important relics from individual
evolutionary time horizons as significant elements of geotourism offer. They are syste-
matised and analysed chronologically, thus allowing geotourists to gain a broader picture
of the surveyed region, and bringing them into the focus of geotourists as tangible proof
that even a landscape that was formed millions of years ago can continue to stimulate
our interest. The paper provides information on authenticity and the opportunity for a
potential visitor to “touch” the landscapes’ millions-of-years-old relics in the area of the
Kysuce region, Slovakia.

Keywords: geology, geomorphology, natural heritage, geotourism, geosite, Kysuce,
Slovakia

NARAVNE VREDNOTE KOT GRADNIKI RAZVOJA GEOTURIZMA:
KYSUCE, SLOVASKA

Izvleéek

Prispevek se osredotoCa na prepoznavanje razvojnega potenciala naravnih vrednot kot
gradnikov geoturizma na severozahodu Slovaske (Kysuce). Naravne vrednote so pred-
stavljene kot preostanki geoloske in geomorfoloske preteklosti v danasnji pokrajini.
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Klju¢ne naravne vrednote so kronolosko sistematizirane in analizirane. Avtorji ugotavlja-
jo, da je tovrstna pokrajina zaradi avtenti¢nosti in velike dozivljajske zmozZnosti izjemno
zanimiva za geoturiste.

Kljuéne besede: geologija, geomorfologija, naravna dedis¢ina, geoturizem, naravna
vrednota, Kysuce, Slovaska

| INTRODUCTION

The most advantageous sites for visiting the Earth’s geological past are quarries and
natural geological exposures, which provide tourists with a cross-section of the geologi-
cal development on Earth millions of years ago. Such locations typically have informa-
tion boards and often various educational routes, whilst their geotourism usage is rather
determined by their location or proximity to other sites (Hroncek, 2012).

In larger regions it may not be possible to link individual sites, although such sites
are often quite unique and exceed regional significance. Today, thematic bike trails and
educational bike paths to a certain extent resolve the problem of harder-to-access sites. A
similar example can be found in the Kysuce region’s (Slovakia), where numerous mineral
sites, even of transnational importance, are declared as small scale protected areas (includ-
ing protected sites, nature reserves and nature monuments). Such places are available for
geotourism as solitary sites that indicate the geological development of a certain period.

The Kysuce area, as a historical region forming since the Early Modern Age (i.e.
16%-17" century), is located in the north-western part of Slovakia, on the border with the
Czech Republic and Poland (Figure 1). Kysuce’s geology is composed mostly of Ceno-
zoic flysch rocks, whilst the landscape relief has been extensively shaped by the Kysuca
River and its tributaries.

Figure 1: Location of the Kysuce region within Slovakia.
Slika 1: Lega preucevanega obmocja na Slovaskem.
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This paper aims: (1) to briefly analyse the origin and evolution of the Kysuce land-
scape from the Mesozoic Era until the arrival of humans, in order to identify the relics
of these historical developmental stages in the present-day landscape; (2) to pinpoint
the most important relics from the individual developmental time horizons and present
them as significant geotourism sites — arranging them in chronological order will create
a complete picture of the surveyed region; (3) to bring such landscape to the attention of
geotourism-related studies as tangible proof that even a landscape that was formed mil-
lions of years ago can continue to stimulate our interest; and (4) to present the relics as po-
tential geotourism targets in a way that a geotourist has an authentic idea about the correct
chronological order of the landscape’s formation and development, and can “touch” it.

2 CONCEPT OF GEOTOURISM

Geotourism as an independent branch of tourism has gained popularity only in recent
years. In the 1990s, various nature-based tourism forms have been introduced. However,
“ecotourism” and “sustainable tourism”, instead of geotourism, were preferred, especial-
ly in the USA and Australia.

Modern geotourism has been defined for the first time in the late 20™ century by
Thomas A. Hose, as an independent and, especially, a new form of tourism with ever-
growing potential and interest of tourists. Hose (1995) defined geotourism as “the pro-
vision of interpretive and service facilities to enable tourists to acquire knowledge and
understanding of the geology and geomorphology of a site (including its contribution to
the development of the Earth sciences) beyond the level of mere aesthetic appreciation”.
Buckley (2003) saw little scope for geotourism as a separate type of tourism, but rather as
a small, specialised part of ecotourism.

Geotourism in the broader sense was characterized by Joyce (2006) as a new branch
of tourism in conjunction with geological and geomorphological sites and functions of
individual sites or part of landscape. Therefore Joyce (2006) proposed a new definition of
geotourism as a branch of tourism where “people are going to a place to look at and learn
about one or more aspects of geology and geomorphology”. The definition derives from
the context of Australian nature, national parks and geoparks. Geotourism offers a deeper
understanding of the landscape, geosites and their origin, and also provides a cultural
experience in the landscape and teaches to see the landscape in a better way.

Lately several important works on geotourism were published (Dowling, Newsome,
2006; Dowling, 2009). Based on these publications, geotourism can be characterised as
sustainable tourism with a primary focus on exploring the landscape in terms of geology,
directed at the promotion of environmental and cultural understanding, appreciation and
environmental protection for the benefit of a given site. Geotourism as a product protects,
describes, promotes and markets geosites as part of our geological heritage — mainly
natural sites.

Hose (2012) provided a revised definition of geotourism as “the provision of interpre-
tative and service facilities for geosites and geomorphosites and their encompassing to-
pography, together with their associated in-situ and ex-situ artefacts, to constituency-build
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for their conservation by generating appreciation, learning and research by and for current
and future generations”.

An alternative approach within the concept of geotourism is given by the National
Geographic (2003) preferring geographical character of the area rather than geological
features. In order to unify and clear the geotourism concept, Arouca Declaration (2011)
combines both, geological and geographical approaches, arguing that geotourism is
“tourism which sustains and enhances the identity of a territory, taking into consideration
its geology, environment, culture, aesthetics, heritage and the well-being of its residents.
Geological tourism is one of the multiple components of geotourism”. But, as mentioned
by Hose (2016), this definition fits more ecotourism rather than geotourism.

Moreover, in last years, intense research in the field of geotourism have brought
definitions of various geotourism types, including underground geotourism (Garofano,
Govoni, 2012), rural geotourism (Farsani et al., 2013), urban geotourism (Rodrigues et
al., 2011; Ferreira et al., 2012), health and wellness geotourism (Farsani et al., 2013) or
roadside geotourism (Strba et al., 2016).

The application of relics in the context of geotourism is based on previously published
papers dealing with this topic (e.g. Hose, 1999; Buckley, 2003; Schejbal, 2005; Dowling,
Newsome, 2006; Joyce, 2006; Dowling, 2009; Rybar et al., 2010; Grecu, losif, 2014;
Hronéek, 2015; Krsi¢ et al., 2015; Strba, 2015).

3 ORIGIN AND EVOLUTION OF THE KYSUCE LANDSCAPE

Until the Palacogene Period, the geographical area of Kysuce was shaped by the same
evolutionary processes as the rest of present-day Slovakia. At the end of the Mesozoic Era,
an extensive Alpine developmental cycle began. The Triassic Period saw massive tectonic
drops, and a large geosyncline (Tethys) was formed in the Western Carpathians. The Tethys
Ocean covered all of future Kysuce as well as the whole territory of Slovakia. The marine
environment experienced extensive carbon sedimentation during the Triassic and Jurassic
Periods until the mid-Cretaceous, when the main Alpine stage mountain-forming processes
began (130 million years ago). In the first stage, the Tethys geosyncline was folded in within
5-10 million years, and then the nappe series moved from north to south by tangential
thrust. After major orogenic processes during the Cretaceous (145.5-65.5 million years),
the Inner Western Carpathians became dry land, and a large deep-water trench formed on
their outer arc and in the area of Kysuce (Fusan, 1972; Potfaj, 2003).

Vast amounts of material were washed into the sea from the adjacent mainland. The
streams distributed the material evenly throughout the sea, creating excessive layers of
sandstone as well as conglomerates alternating with layers of shales, called flysch. The fly-
sch (from the German word fliessen, i. e. to flow), that today forms the underlying skeleton
of the landscape of Kysuce, was formed in a marine environment on tectonically turbulent
edges of continents (Hok, Kahan, Aubrecht, 2001). Further sedimentation took place in the
oldest phase of the Paleocene. At the turn of the Eocene and Oligocene (approx. 34 mil-
lion years ago) and in the Oligocene, there was still a very shallow tropical sea with a wide
variety of marine life in the area of present-day Kysuce (Kvacek et al., 2006). When the
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phytoplankton in the seas died, they fell to the bottom of the shelf sea where complex geo-
logical processes turned it into natural gas and oil. A large number of Foraminifera (num-
mulites; Figure 2), molluscs, gastropods, bryozoans, crinoids, worms and urchins also lived
in the sea. The waters were dominated by bony fish and sharks, and the first mammals ap-
peared too — the precursors of today’s whales. During the Savic phase of the Alpine folding,
the flysch basin (the sea) started to gradually disappear. The sea retreated further north, and
the whole flysch basin was lifted up and folded (Kovac et al., 2007; Kovacova et al., 2011).

Figure 2: Nummulites with diameter from 15 to 20 mm (photo: V. Paprcka).
Slika 2: Numuliti s premerom 15-20 mm (foto: V. Paprcka).

The geographical area of Kysuce definitely became mainland in the Early Miocene,
approximately 20 million years ago. Massive, smoothly modelled flysch mountains formed
that were much higher than today, and on their foothills in the north a new sedimentation
zone sank (Kovac et al., 2007). The surface of what was to be Kysuce not only folded, but
was also lifted up and became subject to denudation. The whole area was disrupted by a
number of tectonic faults (Luknis, 1972). With mainland being formed in the area of Ky-
suce, swamps with lush vegetation gradually appeared. Wetland habitats were characterised
by the massive trees of the genus Taxodium and Cupressaceae, and sequoias in drier loca-
tions. At the end of the Tertiary Period, the wood from the huge trunks of these trees became
the main material from which charcoal was formed. The marshes were inhabited by large
numbers of amphibians, unicellular algae and diatoms (Spinar, 1988; Fejfar, 1989).

The southern part of the Kysuce area is formed by a narrow klippen belt that connects
the External and Internal Western Carpathians. It has a complex geological and tectonic
structure formed by Mesozoic rocks, various types of limestone from the Jurassic and
Cretaceous period, and Paleogene marlites and flysch formations of the Tertiary. At the
end of the Oligocene, orogenic activity in the area of the Western Carpathians continued
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with the Helvetic-Savic phase. It was accompanied by massive tangential pressure as
well as extensive folding. During this phase, many narrow and compressed anticlines
were formed. The heterogeneous foundation at the contact of two contrasting geological
units did not fold evenly. The hard limestone cores of the anticlines behaved differently
than their plastic, less resilient packaging that consisted of flysch rocks. The limestone
rocks were substantially sturdier and could withstand more pressure, which tore them
into blocks (limestone bodies) that created vast lenses in the flysch rocks. When they
were pressed and folded more, these limestone lenses moved like raisins in dough (Misik,
1976). Many of them, packed in much softer flysch sequences, got near the surface. At
this time, the relief of the klippen belt was modelled quite smoothly by loaflike moun-
tains. Cliffs protruded to the surface only rarely. What followed was a period of exten-
sive erosion-denudation processes that gradually removed the less resistant flysch strata,
forming individual cliffs. In the current klippen belt relief, two basic types of rocks can be
distinguished. The klippen belt profile in Kysuce was created by the Kysuca River cutting
into the individual sequences, creating cliffs in the southern part of the region.

After the Kysuce area was lifted up, the vast mountain plateau in the direction north-
west— southwest was approx. 200 km wide and in the direction southwest—northeast 300
km long. The plateau protruded relatively steeply from the surrounding flat landscape
situated at an altitude of up to 200 m. The plateau itself was located at 1,200—1,400 m,
and only rarely protruded higher (Kvacek et al., 20006).

From the Miocene, the relief of the Kysuce area started to be gradually formed by ex-
ogenous geomorphological factors, which has continued to the present time. The most sig-
nificant relief-forming factor was flowing water, with the main relief skeleton of the Kysuce
landscape being gradually shaped by the Kysuca River and its tributaries. The foundations
of the Kysuca River network were laid in the early Miocene, during the Tortorian (11.6-7.2
mil. years). The river network in the basin of the Kysuca was based on fractures (Mazur,
1963; Luknis$, 1972). From this period on, there was gradual erosion and denudation of the
entire area. The foundations of smoothly modelled ridges were formed, divided by rela-
tively shallow river valleys typical of the Kysuce flysch zone today.

During the Tertiary, the climate changed and evolved. In the younger Tertiary, the
pleasant subtropical to tropical climate gradually deteriorated. The temperature and rain-
fall volume decreased. At the beginning of the younger Tertiary, the thermophilic vegeta-
tion (palms), forests and fauna retreated significantly southward, or disappeared from
Europe completely. These changes took place during the younger Miocene, approx. 17
to 16 mil. years ago. Deciduous as well as coniferous forests became naturalised here
(Kovacova et al., 2011; Kvacek et al., 2006). The species composition of the Tertiary
forest was very similar to the current forest formations. These changes in the younger
Tertiary were also accompanied by changes of fauna. Mammals had the most significant
impact on the Tertiary fauna evolution. The first mammals lived in the Mesozoic Era, at
the end of the lower Cretaceous (marsupials and insectivores). In the early Tertiary, they
quickly spread, and during the Paleogene there were already about 400 mammal species.
They quickly evolved, and at the end of the Tertiary the first human ancestors appeared
(Holec, 2009; gpinar, 1988; Fejfar, 1989).
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4 RELICS OF THE PRE-QUATERNARY LANDSCAPE AS
GEOTOURISM SITES

The oldest preserved landscape elements include Mesozoic fossils in quarries in the
southern, klippen part of Kysuce. In the quarries formed on the basis of Mesozoic lime-
stones, the fossils of small marine animals have been preserved.

A special phenomenon in this connection is Kysucka brana (Figure 3), located about
15 km southwest from the confluence of the Kysuca and Bystrica. This significant geo-
morphological element forms a kind of imaginary gateway to Kysuce. Kysucka brana is
formed by the Rochovica cliff (640 m above sea level) on the right side of the Kysuca
valley close to the Javorniky mountains, and the Brodnianka cliff (720 m above sea level)
on the left side of the Kysuca valley in the Kysuce Highlands. The structure of the Ky-
sucka brana relief is formed by colourful Mesozoic layers of limestones, marlites, shales
and, to a lesser extent, sandstones that underwent complex tectonic development during
the forming of the klippen belt in the Paleogene (older Tertiary). At present, the whole
area is formed by many separately exposed cliffs, especially in the adjacent part of the
Kysuce Highlands. In the area of Kysucka brana, the Kysuca River cut deeply into the
bedrock and modelled a characteristic narrow valley in the shape of a “gate”. The lateral
flow erosion created several outcrops of Mesozoic limestone strata that were enlarged and
highlighted by quarrying in modern times.

Figure 3: Kysucka brana from the east (photo: P. Hroncek).
Slika 3: Pogled na Kysucko brano z vzhodne strani (foto: P. Hroncek).
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Table 1: Overview of the most significant geosites in the Kysuce region.
Preglednica 1: Najpomembnejse naravne vrednote na preucevanem obmocju (Kysuce, Slovaska).

Location/Site Age Characteristics
. fossils of Mesozoic organisms: Posiodnia alpina,
L, Jurassic to . . . . .
Kysucka brana Radiolaria, Callpionellids, various remnants of
Paleogene . .
belemnites and ammonites
e, . Cretaceous to . .
Milosova-Megonky quarry Middle Miocene spherical rock separation
Stara Bystrica .
.. E fossils of Tuphrhelminthopsis sp.
(facade of the municipal office) ocene OSSILs oL Laphrnetmintnopsis sp
Vychylovské prahy Paleogene exposure of exposed various resistant flysch layers
Vel'ka Raca National Reserve Tertiary pseudokarst caves
Maly Polom National Natural . . .
aly Folom National Natura Tertiary spherical rock separation, flysch rock walls
Reserve
Nova Bystrica Tertiary to stone sea
Quaternary

. . . . turall fi light oil spri ith ional

Korniansky oil spring Tertiary a naturally sur ac.ed light oil spring with occasiona
discharge of self-igniting methane

These strata include fossils of Mesozoic organisms that lived in the Jurassic and Cre-
taceous seas. There are imprints of the bivalve molluscs Posidonia alpina there, which
evolved in the Paleozoic Era and became extinct in the Mesozoic, in the early Jurassic
Period. The Jurassic layers typically include imprints of fossils of ammonite shells and
microscopic residues of sponges and Radiolaria that build radiolarian limestones. In the
layers from the turn of the Jurassic and Cretaceous Era, there are abundant remains of
shells or just rocky cores and imprints of belemnites and ammonites. Under microscope,
calpionellids (ciliates) can also be seen in these layers. In the lower Cretaceous layers of
chert limestone, the black hornstones were used by people to make simple tools — arrow
and spear heads, scrapers and primitive knives (Wetter, Bendik, 2009).

The Brodnianka cliff continues on the right side of the Sneznicky stream in the Maly
Vreten cliff (653 m above sea level). On its southern slope is Sneznica quarry. In the
limestone quarry, attractive ammonite fossils with a diameter of 1013 cm can be found,
which are among the most beautiful in the Kysuce region. Ammonites (dmmonoidea)
were cephalopods that lived in large numbers in the Triassic, Jurassic and Cretaceous
seas. Similar can be found on the neighbouring Malé Ostré cliff in the Lopusné pazitie
limestone quarry, as well as in the Ochodnica and Klubina quarries.

The Tertiary flysch zone in Kysuce is mainly represented by the Zlin sandstone strata
from the middle to upper Eocene, which stretches in a northern stripe from Makov to
Cadca and in a southern stripe from Zilina to Os¢adnica. Based on these rock structures,
several quarries with local significance operated in the past (Pivko, 2010). Sandstones
were used especially for building foundations and beddings under wooden cottages, as
well as for building houses, public and administrative buildings, and churches.
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Complex tectonic development during the folding of the flysch layers is documented
by an exposed slip fold, which was tilted by lateral pressures almost perpendicularly with
its axis oriented to the south. This slip fold has been exposed at the construction site of the
Cadca- Zilina road, southeast of Krasno nad Kysucou (Potfaj, 2003).

Probably the most important site from this period is the MiloSova-Megonky quarry,
which is now protected as the Megonky Natural Monument (Hroncek, 2012). This sand-
stone quarry with typical spherical rock separation is a world rarity. The abandoned quarry
is approx. 40 m long and 30 m high, and located on the left of the MikloSovsky stream
valley in the Turzovka Highlands on the northern outskirts of MiloSova village (site Vy$né
Megonky, near to the settlement Padisakovci), about 200 m from the Czech border. The
quarry wall, covered with vegetation, is divided into two main and three less pronounced
levels. The quarry was opened due to flysch sandstone strata from the late Cretaceous to
the middle Miocene, and sandstone was mined until the late 1980s. These sandstones are
located on the tectonic contact line (point of overthrust) of the Magura unit (nappe) and the
Silesian unit. The typical spherical rock separation can be found in a 15 km long area be-
tween Kloko¢ov and Milosova (Potfaj, 2003). The stone formations vary from egg-shaped
to perfectly spherical. There is also a large number of sphere imprints (sphere negatives)
— the largest of which have a diameter of 5 m. Most common are spheres with a radius of
90110 cm and a weight of 9—15 t. This unique geological feature led to the quarry being de-
clared a 1,670 m? natural monument within the Protected Landscape Area Kysuce in 2003.

An interesting relic of the Tertiary landscape has also been preserved as a stone block
set in the staircase facade of the Stara Bystrica municipal office. It is a fossil of the Taphr-
helminthopsis sp. worm (Potfaj, 2003) from the Eocene. The stone was excavated from
the Klubina sandstone quarry. Mining in the multi-level quarry started in 1983, and the
excavated material was used to build the Stara Bystrica dam embankment.

A typical site representing the exposed various resistant flysch layers is Vychylovs-
ké prahy, currently protected as a natural monument. It was created by the Vychylovka
stream, which stripped the edges of the slightly tilted layers through erosion. More resist-
ant sandstones created pronounced benches (thresholds) up to 1 m high, while the layers
of less resistant claystones were eroded. They are located in the Vychylovka stream bed
under the settlement Pavelekovci, to the right of the access road from Nova Bystrica to
Kysuce Village Museum. The bed is approx. 150 m long and up to 30 m wide. Along the
thresholds, especially at the upper parts of the streams in the northern and southwestern
part of Kysuce, interesting waterfalls created by the individual streams on varyingly re-
sistant flysch layers can be found. The biggest is the 3 m high Klinsky waterfall, which
is protected as a natural monument (according to the current Act No. 543/2002 Coll.
on Nature and Landscape Protection 2002, waterfalls 3 m and higher are automatically
protected as natural monuments). Other waterfalls (cascades) include e.g. Malopolomsky
waterfall (2.5 m), Horny Bukovsky waterfall (2.5 m), Vychylovsky waterfall (2.2 m) and
Dolny Vychylovsky waterfall (1.7 m). There are 14 waterfalls higher than 1 m in Kysuce
(according to the list of Slovak waterfalls; Wikipedia, 2016).

The flysch area of the current landscape of Kysuce typically features relics of Tertiary
sandstones in the form of rock walls and boulders, whether solitary or forming various
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clusters. One of the most interesting sites is the Vel’ka Ra¢a National Reserve occupying
the Vel'ka Raca massif (1,236 m above sea level) about 9 km northeast of the confluence
of the Kysuca and Bystrica Rivers on the border with Poland. There are two pseudokarst
caves here: Vel'ka skalna diera (22 m long) and Mala skalna diera (9 m long), created by
selective weathering and subsequent erosion of the Tertiary layers of alternating sand-
stone and claystone. The cave was created by the weathering of less resistant claystone.
These are the only pseudokarst caves in the Kysuce region (Beles, 2006).

The selective weathering of varyingly resistant layers of Tertiary flysch also creat-
ed pronounced morphological elements of the contemporary landscape — stone walls,
formed by the fronts of folds with lengths of 500 m and a height of 2-20 m. The most
significant and protected are rock walls in the Maly Polom National Nature Reserve with
a length of 500 m, as well as the rock wall in the Kloko¢ovské skalie Nature Reserve with
a length of 300 m and spherical rock separation. Both are located in the administrative
area of Klokocov. Rock walls have also been preserved in the klippen belt as an exposed
relic after the folding of limestone rocks. The most beautiful rock wall is protected as the
Vel’ké Ostré Natural Monument in the administrative area of Radol’a village.

The long-term influence of weathering processes in combination with gravity process-
es created extensive planar accumulations of stone blocks on the slopes of the rock walls
and rock massifs — stone seas. The most significant stone sea in Kysuce is situated in the
administrative area of Nova Bystrica on an area of 2 ha (approx. 800 m long and 20—40 m
wide). The accumulated sandstone blocks are protected as the Vychylovské skalie Natural
Monument (Beles, 2006).

Preserved exposed rock solitaries of Tertiary sandstone include Janosikove skaly on
the boundary of the cadastral area, DIhé Pole and Turzovka, Skala odsudencov in the
massif of Velky Polom near the border with the Czech Republic, Garne or Hadia hlava,
Medvedia skala in Rakova, KuboSkova skala, Tornekova skala and Skol'e in Klokocov,
and rocks under Biely Kriz.

Due to the massive Tertiary, Oligocene denudation and following sedimentation of
freshwater marshes, the lush vegetation that fell into the water was covered by sediment
layers before it could decompose. Over millions of years it turned into layers of coal.
Likewise, the remains of marine organisms were transformed into natural gas or oil. The
Oligocene coal seam does not protrude to the surface. Coal around Svréinovec was sur-
veyed especially at the beginning of the 20" Century (Kandera, Slepecky, Potfaj, 2003),
with two deep wells drilled in the villages of Turzovka and Svréinovec (Jahn, 1909).
Drilling in the SPahorov stream began in September 1913 (Kandera, Slepecky, Potfaj,
2003). One of the wells reached a depth of 1,155.60 m, making it the second deepest well
in Slovakia after Saris (1,200 m).

The situation in connection with oil was different, as it had been known in Kysuce
since time immemorial due to several natural surface seepages around Korna (Lende,
Stracanek, 1936), where drilling began in 1900 with the T-I drill (Milicka, Macek, 2012)
reaching a depth of 702.6 m. It found strong evidence of oil and natural gas at a depth of
103—-117 m in a sand layer (Posewitz, 1906). It now has a key place in the landscape of
Kysuce. Based on historic records of the well position, the Korniansky oil spring is most
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probably the oil seepage from this old well (Milicka, Macek, 2012). Oil extraction ended
in spring 1933: despite the high oil quality in Kysuce, extraction was unprofitable because
of the low yield (Kysucké hlasy, 1933).

5 CONCLUSIONS

The analysed sites constitute an important sample of major geosites in the Kysuce
region in the northwestern part of Slovakia. The region apparently does not have the
potential to create a geopark as such, but the individual sites and landscape elements rep-
resenting the landscape relics form an interesting network of geosites. Under this term,
we understand such landscape elements that constitute geological heritage of a limited
size (Rybar, Balaz, Strba, 2010). They represent a mosaic of sites of special geological
significance of the given area, its geological history, events, phenomena and processes.
They contribute to the conservation of significant geological features that provide infor-
mation in various geoscience disciplines. They secure facilities for research and sustain-
able development at the local and regional level, and provide opportunities for geological
and ecological education. The inclusion of these geo-objects in the geosite network of
Kysuce now only requires formal acts, such as the processing of basic data for individual
geosites: name, geographic location, geographic coordinates, characteristics of the place,
and information on whether the site represents a precise chronostratigraphic units repre-
senting specific time of the Earth’s history. The inclusion of individual sites in the geosite
network and the diversity and uniqueness thereof would increase the geotourism potential
of the Kysuce region.
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NARAVNE VREDNOTE KOT GRADNIKI RAZVOJA GEOTURIZMA:
KYSUCE, SLOVASKA

Povzetek

Geoloska, geomorfoloska in naravna dedi$cina so sestavni gradniki geoturizma. Naravne
vednote, ki so v ospredju tovrstne turisticne ponudbe, so obicajno v pokrajini razprse-
ne. Prispevek se osredotoca na dejstvo, da je potrebno geoturistu priskrbeti celovito in
strokovno argumentirano informacijo o naravnih vrednotah. Zato so avtorji na severo-
zahodu Slovaske (Kysuce) opravili obsezno analizo, v kateri so prepoznali, sistematizi-
rali in datirali klju¢ne naravne vrednote, ki bi jih bilo smiselno vklju€iti v geoturisti¢no
ponudbo. Analiza je pokazala, da preuevano obmocje nima potenciala za ustanovitev
samostojnega geoparka. ObstojeCe naravne vrednote imajo pomembno raziskovalno in
izobrazevalno funkcijo. Prepoznane naravne vrednote bi bilo smiselno povezati v mrezo,
kar obstojeca zakonodaja tudi omogoca. Za vsako naravno vrednoto bo potrebno priskr-
beti osnovne informacije, tj. ime, geografsko lokacijo, geografske koordinate, znacilnosti
naravne vrednote, in jo umestiti v ¢asovni prikaz geoloskega razvoja Zemlje. Tako obli-
kovana ponudba bi lahko povecala geoturisti¢ni potencial preuc¢evanega obmocja.

(V slovenski jezik prevedla Irma Potocnik Slavic)
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