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in the Podtatrze area (Southern Poland)
Waloryzacja 1 kategoryzacja geostanowisk
na Podtatrzu (Polska poludniowa)
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Abstract: The aim of this paper is to propose, valorise and catego-
rise the geosites in the Podtatrze Area (Southern Poland). There
are 46 geosites available in geodatabases (PGI, PAS and AGH)
at this area. The author suggests next 28 geopoints, which can
be used in geotourism. They were valorised by the Pereira and
Pereira (2010) and Rybar (2010) methods and categorised. This
area contains multiple geotourism attractions including inter-
esting flysch geological settings, landslides, peatbogs, limestone
klippes, various types of rivers with small gorges and paleonto-
logical sites. The increase in the number of tourists in the Pod-
tatrze region may additionally provide numerous tangible bene-
fits in the future, including sustainable tourism, less “congestion”
in the Tatra Mountains, more economic diversity and new job
opportunities.

Key words: geotourism, geosites, valorisation methods, land-
scape, Podtatrze area

Tresé: Celem niniejszego artykulu jest przedstawienie, skategory-
zowanie oraz waloryzacja geostanowisk znajdujgcych sie w pol-
skiej czesci Podtatrza (Polska potudniowa). Na badanym terenie,
w dostepnych powszechnie geologicznych bazach danych (PIG-
-PIB, PAN, AGH), znajduje si¢ 46 geostanowisk. Autorka artykutu
proponuje kolejnych 28 obiektow, ktore mogq zostaé wykorzysta-
ne w geoturystyce. Badany obszar zawiera roznorodne atrakcje
geoturystyczne: odslonigcia skalne, osuwiska, torfowiska, doliny
rzeczne z przetomami. Proponowane geopunkty zostaly zwalo-
ryzowane za pomocq metod stworzonych przez Pereire i Perei-
re (2010) oraz Rybara (2010). Ciggle rosngca liczba turystéw na
Podtatrzu moze dostarczy¢ wielu wymiernych korzysci w przy-
sztosci, do ktorych zaliczyé nalezy turystyke zrownowazong, roz-
woj gospodarki oraz nowe miejsca pracy.

Stowa kluczowe: geoturystyka, geostanowiska, metody waloryza-
cyjne, krajobraz, Podtatrze

Introduction

Geotourism is a new branch of tourism related to inani-
mate nature, geology, geomorphology, natural resources of
landscape, landforms, rocks and minerals, fossils, with an
emphasis on appreciating the processes that are creating and
created by such features (Hose, 1995, 2000, 2008, 2011,
2012; Stueve et al., 2002; Alexandrowicz Z., Alexandrowicz
S.W., 2002; Stomka, Kicinska-Swiderska, 2004; Dowling,
Newsome, 2006; Joyce, 2006; Newsome, Dowling, 2010).
Geotourism belongs to qualified tourism. This means that it
is suitable for people who like adventure and have the skills
to be able to master this kind of tourism (Migon, 2012).

The Podtatrze region (Podhale, Orava, Liptov and Spis) lo-
cated around the Tatra Mountains, is one of the best locations
for qualified tourism in Poland and Slovakia. It has amazing
landscapes, gorges, rock outcrops, river valleys and many oth-
er interesting places of inanimate nature. Regardless of the
nature, the Podtatrze has very good tourist infrastructure and
amazing culture, which is an additional magnet for tourism
(Kollar, 1999; Lacika, 1999a, 1999b), because it comprises
three historic and ethnographical regions: Orawa (in the west),
Podhale (central part) and Spisz (in the east) (Fig. 1).
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Fig. 1. The Polish part of the Podtatrze area in relation to etnographic
regions (source: Administrative map of Poland, available online:
www.codgig.gov.pl) ¢ Polska czg$¢ Podtatrza na tle jednostek
etnograficznych (zrédto: Mapa administracyjna Polski, dostepna
online: www.codgig.gov.pl)
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The geology, relief and hydrography of this area are very
diversified. Based on the evaluation of various landscape fea-
tures, the author selected 45 geosites in the Polish part of the
Podtatrze (Fig. 1) as the most interesting places for geotour-
ism. Twenty eight of them are new, and 17 are known from the
geo-databases, made earlier by the Polish Geological Institute
— National Research Institute (geostanowiska.pgi.gov.pl),
Polish Academy of Sciences (iop.krakow.pl/geosites) or
AGH University of Science and Technology (Stomka et al.,
2012), and partly published by Krobicki and Golonka (2008).

Geological basement, relief
and hydrography of the Podtatrze area

From the geographical point of view, Podtatrze belongs to
four geographical regions: the Orawa — Nowy Targ Basin, the
Pieniny Mountains, the Spi§ — Gubatéwka Foothills, and the
Zakopane Trough (Kondracki, 2011).

Its geological basement lies mainly within the Podhale
Basin and the Orawa-Nowy Targ Depression, and partly
within the Pieniny Klippen Belt (PKB) (Watycha, 1975,
1976b; Zytko et al., 1989). The Podhale Basin (Fig. 2), as
a part of the Central Carpathian Paleogene Basin comprises
shallow- and deep-water marine sedimentary rocks that cov-
er an erosional surface built of Triassic — Upper Cretaceous
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carbonate sediments (Westwalewicz-Mogilska, 1986). The
sedimentary fill consists of Middle — Upper Eocene lime-
stones (up to 100 m thick), above which the Oligocene —
lowermost Miocene flysch sediments (a few km thick) were
deposited (Radomski, 1958; Dudziak, 1986; Sotak et al.,
1996; Gedl, 2000a, 2000b; Garecka, 2005; Anczkiewicz
et al., 2013). The Podhale Basin forms E-W trending de-
pression, bounded to the north by the PKB and to the south
by the Tatra Mountains (Watycha, 1959; Mastella, 1975)
(Fig. 2). In Poland, the flysch sequence (the Podhale fly-
sch) belongs to four informal lithostratigraphic units: the
Szaflary, Zakopane, Chochotow and Ostrysz beds (Waty-
cha, 1959; Chowaniec, 2003), which are outcropped in par-
ticular parts of the Podtatrze region (Fig. 2). Their litho-
logical differences, related mainly to various ratios between
clay, mudstone and sandstone layers, as well as meso — tec-
tonic structures (joint systems, faults) had resulted in relief
differences between the Zakopane Trough and the Spis-
Gubatowka Foothills (Pokorski, 1965; Boretti-Onyszkie-
wicz, 1968; Morawski, 1973; Baumgart-Kortarba, 1983;
Mastella et al., 1988; Kukulak, 1991, 1993; Ozimkowski,
1992; Bac-Moszaszwili, 1993; Domonik, 2003; Ludwi-
niak, 2008; Zuchiewicz, 2010; Majewski, 2013). The Za-
kopane Trough is located to the north of the Tatra Moun-
tains and built of low resistance to erosion Oligocene shales
and mudstones layers of the Zakopane Beds (Gotab, 1954).
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Fig. 2. A sketch of a geological map of the Podtatrze area (source: Chowaniec, 2003; slightly modified) ¢ Uproszczona mapa geologiczna

Podtatrza (zrédto: Chowaniec, 2003; zmodyfikowana)
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Consequently, this unit consists of small longitudinal riv-
er basins, separated by low watersheds. The bottom of the
Trough is covered by alluvial fans built of poorly segregat-
ed material, deposited by streams flowing out of the Tatra
Mountains. At least three fluvioglacial covers have been rec-
ognised there (Klimaszewski, 1988), however, the number
of the glaciations in the Tatra Mountains was at least eight
(Guzik et al., 1958; Lindner et al., 2003).

The Spi§ — Gubatowka Foothill is a latitudinal and asym-
metric range of hills, which fall steeply to the south, and gen-
tly to the north. It is built of the Oligocene — lowermost Mio-
cene flysch sediments, including the Chochotéw and Ostrysz
beds, which are composed of medium and coarse sandstone
layers with clayey shale and mudstone intercalations. The
northern boundary of the Spi§ — Gubatéwka Foothills runs
along a tectonic line that represents deep tectonic displace-
ment (system of strike-slip faults) (Birkenmajer, 1986) sep-
erating the PKB and the Podhale Basin. To the north of this
tectonic line, numerous klippes occur, built of the Jurassic
— Cretaceous carbonate rocks, like Rogoznicka Skata klippe,
Ranizberg Klippe, Cisowa Skata Klippe and Zdziar Range.
All of them are a part of the PKB. The Spis -Gubatowka
Foothill is divided into four parts: Skoruszyna, Gubalowka,
Bukowina and Spis foothills. This division is related to an oc-
currence of three rivers (Czarny Dunajec, Biaty Dunajec and
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Biatka) flowing from the south to the north, which intersect
the Foothills (Kondracki, 2011) (Fig. 2, 3).

The Orava — Nowy Targ Depression (ONTD) straddles
across the major tectonic units of the Western Carpathians
(from the south to the north): the Inner Carpathians (Pod-
hale Basin), the Pieniny Klippen Belt, and the Outer Car-
pathians. This is an intramontane basin, filled in the Miocene
— Pliocene terrestrial and freshwater sediments (claystones,
siltstones with subordinate intercalations of sands, gravels
and brown coal), up to 1300 m thick (Watycha 1975, 1976a,
1976b, 1977a, 1977b; Oszast, Stuchlik, 1977; Worobiec,
1994; Pomianowski, 1995; Birkenmajer, 2009). The Neo-
gene sequence is discordantly covered by Quaternary flu-
vial strata (mostly gravels), more than 100 m thick (Waty-
cha 1975, 1976a, 1976b, 1977a, 1997b; Baumgart-Kotarba,
1996; Kukulak, 1999; Birkenmajer, 2009). During the
Holocene, peatbogs began forming, and they covered al-
most half of this area (Obidowicz, 1988; Lajczak, 2006).
The origin of the ONTD is related to strike-slip faulting in
the basement of this area (Golonka ef al., 2005 and refer-
ences therein) and occurred during the regional collapse of
the Western Carpathians (Tokarski et al., 2012). The Spis
— Gubalowka Foothills and the Tatra Mountains were up-
lifted during the Neogene — Quaternary about 4 km, based
on the results of illite-smectite studies (Srodon et al., 2006).
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Fig. 3. Geographic units of the Polish part of the Podtatrze area on the background of the Digital Elevation Model. Map made using Co-
pernicus data — related to EU-DEM layers (source: Kondracki, 2011; EC 2013; UGKK SR 2014) « Potozenie mezoregionéw na tle nume-
rycznego modelu rzezby terenu Podtatrza. Mapa zostata wykonana z uzyciem danych Copernicus — warstwy EU-DEM (zrodto: wg Kond-

racki, 2011; EC 2013; UGKK SR 2014)
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The tectonic faults in this area are still seismically active
(Guterch et al., 2005).

The Pieniny Klippen Belt is a narrow zone of extreme
shortening, built of mostly Jurassic and Cretaceous carbon-
ate rocks (Birkenmajer 1977, 1986). Tectonic development
of this area is subject to debate. According to Birkenmajer
(1986), the belt was folded twice, during the Late Cretaceous
and Tertiary times. Oszczypko et al. (2010) stated that the
PKB was deformed continuously from the Late Cretaceous
until the late Miocene. PlaSienka and Mikus (2010) suggest-
ed two phases of tectonic processes, the Late Cretaceous —
Early Eocene thrusting, followed by post-Paleogene trans-
gression. Lately, Chorowicz (2016) suggested that the PKB
rocks were deposited up to the Early Paleogene, along the
eastern footwall of a Split-Karlovac-Initial PKB-Crustal-
Zone paleotransform fault (Fig. 2, 3).

Methods of valorisation

There are several quantitative methods for the assesment
of geosites (Alexandrowicz et al., 1992; Kozma, 2009; Ry-
bar et al., 2010; Baca, Schuster, 2011; Bruschi et al., 2011;
Dmytrowski, Kicinska, 2011; Fassoulas ef al., 2012) and ge-
omorphosites (Serrano, Gonzalez-Trueba, 2005; Panizza et
al., 2007; Reynard et al., 2007; Zauros, 2007; Pereira, Perei-
ra, 2010; Rodriges, Fencesca, 2010). All of these methods
are based on a method of grading points, which assigns val-
ues corresponding to the described features (Sotowiej, 1987).
Most of them are stated on a subjective assessment of the
components of geosite such as accessibility, scientific, edu-
cational, cultural, ecological, and economic values, rarity in
the region, and many others. For the purpose of this contri-
bution, the author used two valorization methods, described
by Pereira,and Pereira (2010) and Rybar (2010). These two
methods, according to the author, are best suited to evalu-
ate geosites located in the Podtatrze, because they were pre-
pared to assess geological and/or geomorphological objects
in mountain regions: The Rybar method (2010) applies strict-
ly to geosites located in the Western Carpathians.

The valorisation of geosites according to the Pereira,and
Pereira method (2010) uses a point scale from 0 to 0.5, 1,
1.5 or 2 with a 0.25 interval. A 0.5, 1, 1.5 or 2 points are
assigned for the highest value (depending on the evaluated
value), 0 — for the lowest one. This method rated the fol-
lowing components: geomorphological value, consisting of:
scientific value, additional value (cultural, aesthetic and eco-
logical) and management value, consisting of use value and
protection value.

The quantitative methods for the assessment of geosites
by Rybar (2010) rated two groups of them: natural and an-
thropogenic. In this contribution, the author used the criteria
for only the natural geosites, which include primary geologi-
cal properties, uniqueness of the object, accessibility of the
object, existing scientific and professional publications, con-
ditions of observation (research), safety criteria, availability
of information about the object, visual value of the object,
value of provided services, and value of object in the tourist

area. In this method point scale ranges from 0 to 8, howev-
er each criterion is defined by the point value for a particu-
lar component. For example, the uniqueness criterion has six
components: object unique within e Europe — 8 points, ob-
ject unique within the Western Carpathians — 6 points, object
unique within an orographic unit — 5 points, object unique
within a hiking distance — 4 points, object typical for a region
— 3 points and other object — 0 points.

Geosites in the Podtatrze area
and their valorisation

The present author proposes 45 geosites in the Podtatrze
area. They comprise points related to 9 categories: cave
(1 geosite), viewing point of a landscape (9 geosites), land-
slide (3 geosites), rock outcrop (17 geosites), peatbog (4 geo-
sites), riverbed (4 geosites), spring (4 geosites), waterfall
(2 geosites) and watershed (1 geosite) (Fig. 4, Tab. 1). The
extended description of them was elaborated in the data-
base, which is a part of the PhD Thesis by the present author
(Chrobak, 2017), presented in the form of registered cards
(form), similar to those from the Central Register of the Pol-
ish Geosites at the Polish Geological Institute website (geo-
stanowiska.pgi.gov.pl).

Location of the proposed geosites was described by geo-
graphic coordinates, administrative, ethnographic and geo-
graphic region affiliations. The number of geosite presented
in the Table 1 is compatible with the number of geosite on the
map (Fig. 4) and bar graphs (Fig. 5, 6).

The geosites have been categorised and valorised by us-
ing two valorisation methods, described above. The highest
total values within these geosites represent: (1) the Gtodowka
Hill viewing point with landscape (No. 25, Fig. 5,7)— 13, 5
points, (2) the Gubatowka Hill viewing point with landscape
(No. 16, Fig. 5) — 13, 29 points, and (3) Wyznia Kiczora Alp
viewing point with landscape on the Belanske Tatry (White
Tatras) (No. 26, Fig. 5) — 13.29 points (max — 20 points), us-
ing the method by Pereira,and Pereira (2010). The highest to-
tal values within these geosites also represent: (1) the Wdzar
Hill, as a quarry of andesites and viewing point of a landscape
(No. 35, Fig. 6, 8) — 71 points, (2) The Niedzica Dam viewing
point on the landscape and construction on the river (No. 38,
Fig. 6) — 69 points and (3) Biatka Gorge at Krempachy, cross-
ing the Jurassic—Cretaceous limestone successions (No. 32,
Fig. 6, 9) — 65 points (max — 80 points) using the method by
Rybar (2010). The lowest total values within these geosites are
represented by: (1) Mineral (sulfur) Spring “Jacek” in Lipnica
Wielka (No. 44, Fig. 5) — 6,19 points (2) Outcrop “Pleistocene
Sands” in Lipnica Wielka (No. 42, Fig. 5, 6) — 6,8 points and
(3) Biaty Stream outcrop with Zakopane Beds (No. 22, Fig. 5,
6) — 7,24 points using the method by Pereira, and Pereira
(2010). The lowest total values within these geosites are also
represented by: (1) Outcrop “Pleistocene Sands” in Lipnica
Wielka (No. 42, Fig. 5, 6) —26 points, (2) Biaty Stream outcrop
with Zakopane Beds (No. 22, Fig. 5, 6) — 26 points and (3)
Outcrop “Petrified Wood” in Lipnica Stream (No. 43, Fig. 6,
10) — 31 points using the method by Rybar (2010).
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Fig. 5. Results of the Pereira & Pereira (2010) valorisation method on proposed geosites in the Polish part of the Podtatrze Region « Wyniki
waloryzacji proponowanych geostanowisk polskiej czgsci Podtatrza (metoda przedstawiona w pracy Pereira, Pereira 2010)
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Fig. 6. Results of the Rybar (2010) valorisation method on proposed geosites in the Polish part of the Podtatrze Region * Wyniki walory-
zacji proponowanych geostanowisk polskiej czesci Podtatrza wedlug metody Rybara (2010)



Valorisation and categorisation of the geosites in the Podtatrze area (Southern Poland)

Fig. 7. The High Tatra and the Belianske Tatry Mountains, visible from Glodéwka Hill, photo R. Raczynski ¢ Widok na Tatry Wysokie
i Tatry Bielskie z punktu widokowego Glodowka, fot. R. Raczynski

Fig. 8. Andesite quarry at Wdzar Hill, photo A. Chrobak ¢ Kamieniotom andezytéw na Gorze Wdzar, fot. A. Chrobak

Fig. 9. The Bialka Gorge near Krempachy village, photo A. Chrobak ¢ Rezerwat Przetom Biatki pod Krempachami, fot. A. Chrobak
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Fig. 10. Alluvial sediments containing wood fragments, at the edge of
the Holocene terrace of the Lipnica creek, photo A. Chrobak ¢ Osa-
dy aluwialne zawierajace fragmenty zdrewniatej tkanki roslinnej na
krawedzi terasy holocenskiej potoku Lipnica, fot. A. Chrobak

From this, 45 geosites which was categorised and valor-
ised above 28 are new, 17 are registered in the Central Regis-
ter of Polish Geosites, edited by PGI (geostanowiska.pgi.gov.
pl). Three geosites are included in the Catalogue of Geotour-
ist Sites published by Stomka et al. (2012), and five geosites
were included in the Database of the Polish Representative
Geosites edited by Z. Alexandrowicz (iop.krakow.pl).

Discussion

More than half of the geosites presented in this contribution
comprise rock outcrops (17) and viewing points of a landscape
(9). The rock outcrops are represented by natural exposures
within river valleys, klippes, and exposures inside quarries.
Among the viewing points of landscapes, most of them ex-
hibit the view on the Tatra Mountains, ranges of the Beskidy
Mountains, the Pieniny Mountains and on the landscape of the
Spis-Gubalowka Foothills. The viewing points are a new of-
fer among geosites. It could be important from an educational
point of view, because the regional geological background and
relief could be explained from such places (Rogowski, Bitous,
2013). In the Podtatrze region, the thermal boreholes are spe-
cific geosites, which distinguish this area from other regions,
acting as an additional function of recreation.

Many of the geosites in the Podtatrze region, presented on
Figure 4 and 5 were the subject of numerous scientific studies.
This concerns the Rogoza Klippe (No. 3, Fig. 11) with a quarry
of the Jurassic red crinoidal limestone and coquina limestone,
containing rich marine invertebrate fossils (Gasiorowski,
1956, 1962; Birkenmajer, 1962b, 1963 and references therein;
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Pisera, Dzik, 1979; Kutek, Wierzbowski, 1986; Dzik, 1990;
Rehakova, Wierzbowski, 2005; Brodacki, 2006; Grabowski et
al., 2006), the Wdzar Hill, as a quarry with Miocene andesites
and viewing point of the Tatra Mts., Gorce Mts., Pieniny
Mts. and Spis Foothils (No. 35, Fig. 8) (Birkenmajer, 1962a,
Youssef, 1978), Lorencowe Klippes at Dursztyn, built of Mid-
dle Jurassic — Lower Cretaceous organogenic limestones and
the Upper Cretaceous red marls (No. 34) (Birkenmajer, 1963;
Dudziak, 1985; Bak, 1995, 1998, 2001), Biatka Gorge at
Krempachy, crossing the Jurassic — Cretaceous limestone suc-
cessions with a braided river (No. 32, Fig. 9) (Birkenmajer,
1958; Alexandrowicz, Poprawa, 2000), Bor na Czerwonem
Peatbog (No. 30) (Lubicz-Niezabitowski, 1922; Dyakows-
ka, 1928; Koperowa, 1962; Obidowicz, 1978, 1989, 1990;
Lajczak, 2006), Niedzica Castle Hill with exposure of spot-
ty limestones (No. 37; Birkenmajer, 1958, 1977, 1979, 1998;
Golonka, Krobicki, 2001, 2004; Grabowski et al., 2008; Kro-
bicki, Golonka, 2008), Obtazowa Cave (No. 31) (Alexandro-
wicz, 1997; Valde-Nowak et al., 1987, 1995, 2003), Stare Bys-
tre village, with exposure of Domanski Wierch gravel cones
(No. 7) (Birkenmajer, 1958; Oszast, 1973; Golonka, Sikora,
1981; Baumgart-Kotarba, 1992; Cieszkowski, 1992, 1995;
Kukulak, 1998; Golonka, Krobicki, 2004; Chrustek, Golonka,
2005) and Ostrysz Hill, as an outcrop with tufas and view-
ing point of the Spis-Gubatdwka Foothills and Tatra Moutains
(No. 10) (Alexandrowicz S.W., 1985; Alexandrowicz W.P.,
1997, 2001, 2004).

Comparison of the total index values between the valor-
isation, made by using methods by Pereira, Pereira (2010)
and Rybar (2010) shows that there are large differences be-
tween them, especially between the highest rated geosites
(Fig. 5, 6). This is mainly due to the different components
used in the quantitative methodology. For example, indexes
of educational values (uniqueness, geological and geomor-
phological properties), tourism values (accessibility, possi-
bility of visual observation, and capabilities of the object),
and state of conservation values are used in the valorisation
methods by Pereira and Pereira (2010) and Rybar (2010).
However, each of these methods has additional components,
which does not occur in the second one.

A comparison of Rybar (2010) and Pereira and Pereira
(2010) valorisation methods shows how big the difference is
between the highest rated geosites and the lowest rated geo-
sites. The highest rated geosites are described in travel guides
(Kollar et al., 1998; Kollar, 1999; Lacika, 1999a, 1999b;
Pinkwart, 2011) and marked on the tourist maps of the Tatra
Mountains and Podtatrze region. The tourism development
of the locality is good. There are some information panels,
parking, benches, etc. (Fig. 12). Additionally, they have very
high educational and scientific values.

Among all the geosites in the Podtatrze region, only one
site, the Rogoznik Klippe, with valuable fossil records out-
cropped in a quarry was included within the UNESCO List
of World Geological Heritage.

Unfortunately, this point is poorly accessible, poorly ad-
vertised, and has a low state of conservation. As a conse-
quence, the index value of such an interesting site is low,
using any valorsisation method. This need not be a cause for
concern, because, it is easier to create appropriate access to
a valuable geosite, than develop something valuable from
a more accessible, but ordinary geological outcrop.
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Fig. 11. Upper Jurassic, coquina, thick-bedded limestones outcropped at an abandoned quarry, at the Rogoznik Klippe Nature Reserve;
the UNESCO List of World Cultural and Natural Heritage, photo A. Chrobak ¢ Nieczynny kamieniotom gérnojurajskich muszlow-
cOw grubotawicowych rozcinajacy Skatke Rogoznicka; obszar wpisany na Liste Swiatowego dziedzictwa kulturalnego i przyrodniczego
UNESCO, fot. A. Chrobak
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Fig. 12. Diagram showing the distance [m] from the parking lot to the geosite presented on the map of the Podtatrze area. Map made using
Copernicus data — related to EU-DEM layers (source: EC 2013; UGKK SR 2014) * Odlegto$¢ w metrach geostanowiska od najblizszego
miejsca postojowego, parkingu. Mapa zostala wykonana z uzyciem danych Copernicus — warstwy EU-DEM (zrédto: EC 2013; UGKK
SR 2014)
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Conclusion

The Polish part of the Podtatrze region is very diversified
from the geological and geographical point of view. The au-
thor proposed 45 geosites (28 are new) in this area, presenting
their various educational, touristic and protection-need values.

Two quantitative methods were tested for the assessment
of the geosites. All of them were created by the authors Perei-
ra and Pereira (2010) and Rybar (2010) for various mountain
regions. The results of the various criteria: scientific, addi-
tional (ecological, cultural, aesthetic, economic) and poten-
tial for use of each geosite were used to estimate, respec-
tively, the educational, applied and the protection-needed
value indexes for each geosite on various scales. The com-
parison of the total index values of the particular geosites,
made by using two valorisation methods shows the differ-
ences between them. The differences result from the amount
and quality of the components, by which the geosites were
evaluated. Several geosites, including the the Biatka Gorge
at Krempachy, the Wdzar Hill with a quarry and the Babia

Gora viewing pointof landscapes represent the highest po-
tential value for geotouris znajdujace si¢ m, independently of
the method used. Unexpectedly, the site from the UNESCO
List of World Geological Heritage, the Rogoznik Klippe Na-
ture Reserve, has the lowest valorisation score, mainly due to
problems with its accessibility.
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Abstract: Thermal tourism in Poland has been gaining in popu-
larity for over a decade now. This refers to both the supply and de-
mand sides of the market. Therefore, the aim of this paper is to de-
scribe the current situation, as well as the prospects of formation
and development of the thermal tourism market in Poland. To do
that, a number of research methods had to be employed, includ-
ing a critical analysis of literature on the subject, statistical data
analysis, a case study (the example of Poland), methods of obser-
vation and inference by deduction within the scope of the research
question asked. Based on the results of secondary research and an
in-depth review of literature on the subject, one can conclude that
Polish thermal tourism market is not growing steadily. On the one
hand, there is considerable consumers’ interest in using geother-
mal pools, while on the other the geothermal potential for medical
and recreational purposes remains unexploited.

Key words: geothermal waters, thermal tourism, thermal tourism
market, Poland

Tres¢: Od kilkunastu lat turystyka termalna w Polsce cieszy sig
coraz wiekszq popularnoscig. Stqd tez celem artykutu jest proba
nakreslenia obecnej sytuacji oraz perspektyw powstania i rozwoju
rynku turystyki termalnej w Polsce. Realizacja celu pracy wyma-
gata zastosowania kilku metod badawczych, takich jak krytycz-
na analiza literatury przedmiotu, analiza danych statystycznych,
studium przypadku (przykiad Polski), metody obserwacji oraz
wnioskowania przez dedukcj¢ w zakresie postawionego pytania
badawczego. Na podstawie wynikoéw badan wtornych i doglebne-
go przeglqgdu literatury przedmiotu mozna stwierdzi¢, ze rynek tu-
rystyki termalnej rozwija sie nierownomiernie. Bowiem z jednej
strony mamy do czynienia z duzym zainteresowaniem konsumen-
tow korzystaniem z basenow geotermalnych z drugiej zas obser-
wuje sig niewykorzystany potencjat geotermalny moggcy stuzyc
do celow leczniczych i rekreacyjnych.

Stowa kluczowe: wody geotermalne, turystyka termalna, rynek
turystyki termalnej, Polska

Introduction

Despite the still marginal global use of geothermal ener-
gy (1.5%) (BP Statistical World Energy Review, 2015), the
importance of geothermal waters is invaluable when com-
pared with other renewable energy sources (Polish: OZE,
Odnawialne Zrodta Energii). This is demonstrated by their
various application that developed with the evolution of civi-
lisation. Initially, these resources were used only for physi-
ological purposes. Then, people would use them in sanita-
tion and gastronomy, and much later, they became a form of
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treatment and recreation. At present, they constitute econom-
ic and energy resources (Kepinska, L.owczowska, 2002). The
information presented during the World Geothermal Con-
gress in 2015 indicates that there is constant development in
the field of global geothermal water use (Ke¢pinska, 2015).
According to the data presented by Kepinska (2010), space
heating constitutes the largest share in global use of geother-
mal waters. Thermal pools and balneotherapy rank second.
In Poland, however, direct use of geothermal waters consti-
tutes only 0.2% (Kepinska, 2013), in spite of the fact that
nearly 90% of Poland is located in the area of geothermal
deposits (Gorecki, Hajto, 2008; Kepinska, 2016). Heat en-
gineering is the main area of geothermal water use. Thera-
peutics and recreation, in turn, are less common in that re-
spect (Kepinska, 2016), together representing around 7%
of direct geothermal water use in Poland (Hataj, 2012). In
2016, there were nine statutory spa resorts in Poland (Cie-
plice Slaskie-Zdroj, Ladek-Zdroj, Duszniki-Zdroj, Ciecho-
cinek, Konstancin-Jeziorna, Ustron, Iwonicz-Zdroj, Rabka-
-Zdroj, Uniejow), seven geothermal bathing and recreation
centres in the Podhale region (Aqua Park Zakopane and the
geothermal bathing pool Szymoszkowa in Zakopane; Termy
Szaflary, Termy Goracy Potok in Szaflary; Terma Bukovina;
Terma Bialka, Termy Chochotowskie), and four in the Polish
Lowlands (Termy Mszczondéw, Geotermia Grudziadz, Geo-
termia Poddebice, Termy Maltanskie in Poznan) and Termy
Warminskie in Lidzbark Warminski, which use geothermal
water for medical, recreational and heating purposes.

In the light of the arguments above and in face of the dy-
namic development of the thermal tourism market in Po-
land’s neighbour countries, that is Hungary and Slovakia,
discussed extensively in the literature on the subject (e.g. Dej
et al., 2013a,b), the following question arises: how can we
describe the development the thermal tourism market in Po-
land? The present paper is an attempt to answer this question
by providing an outline of the current situation and the pros-
pects of formation and development of the thermal tourism
market in Poland.

Historical overview
of thermal tourism

The use of geothermal waters in tourism (in therapeutics
and recreation) has a long history and several-thousand year
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old tradition. It is also integrated into the development of both
material and spiritual heritage of a number of civilisations
(Cataldi et al., 1999). The origins of thermal tourism reach
back into the times of the following ancient civilisations: In-
dian (3000-1700 years BC, the Indus Valley), Chinese (1050-
771 years BC, Huaqing), Greek (the 8th century BC) and Ro-
man (the 1st century BC). Their philosophy of life involved
strong links with nature (Erfurt-Cooper, Cooper, 2009).

In Europe, it was the Turks who were the precursors of
thermal tourism (for the purpose of this paper, Turkey has
been included in Europe in accordance with the division
adopted by the UN-World Tourism Organisation). Turkey
has a long history of using natural thermal resources for
medical purposes, dating back to the period between 1680
and 1193 BC, when the Hittite emperor used hot springs in
the region of Anatolia for recreational and medical purposes
(there are over 700 hot springs there that are in use today)
(Erfurt-Cooper,Cooper, 2009, p. 65). Later, people travelled
to Greece for medical purposes to use Greek hot springs
(thermal waters in Thermae, today’s Loutraki) (Fytikas et
al., 1999) and to Italy (thermal waters in Northern Italy used
by the Etruscans) (Cataldi, Burgassi, 1999). Greek mythol-
ogy abounds in legends about the relation between thermal
springs and deities such as: Artemis Thermia, the patron-
ess of all springs; Thermios Apollo, who would use thermal
waters to cure ills; or Naiades, the nymph guardians of spa
resorts (Katsambas, Antoniou, 1996). Several classical au-
thors such as: Homer (the 9th/8th century BC), Plato (427—
347 BC), Aristotle (384-322 BC) or Pliny the Elder (23-79
AD) refer to the advantages of thermal waters in their works
(Cataldi et al., 1999, p. 147-164). However, the culture of
having baths was first created in ancient Rome. Baths them-
selves, including thermal ones, became a form of art. In-
spired by Etruscans (from the 8th to the 6th century BC),
and by Greeks from the time of conquests, Roman thermae
(from the Greek “heat”), i.e. thermal care centres, began to
emerge (Melillo, 1995). The first thermae were opened at
the turn of the 1st century BC in Pompeii (Erfurt-Cooper,
Cooper, 2009, p. 52). One can say that such facilities con-
stitute an archetype for contemporary aqua parks and ther-
mal spa resorts. In subsequent years, more and more ther-
mae were established, and they were more glamorous and
larger. For instance, the thermae built for Emperor Caracalla
were capable of accommodating over 1.6 thousand Romans.
However, it was the Baths of Diocletian (where over 6 thou-
sand people could have a bath simultaneously) that went
down in history as the largest thermae (Mihina, Anderson,
2010, p. 4).

Roman baths consisted of two parts: the palestra and the
thermae. The first part served the body, and the other one
was for maintaining purity. The palestra comprised extensive
gyms, an open courtyard and other open spaces for recre-
ational physical activities. These included activities resem-
bling today’s running, swimming, tennis, weightlifting, box-
ing, wrestling and handball. That part of Roman baths also
included a number of shops, libraries, museums and plac-
es that looked like present-day restaurants and bars offering
a wide range of food and beverages.
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Thermae constituted the proper service area of the bathing
facility and consisted of the following parts (Erfurt-Cooper,
Cooper, 2009, p. 63; Mihina, Anderson, 2010, p. 4; Smith,
Puczkd, 2009, p. 25):

— changing rooms (apodyterium);

cold water pools (frigidarium);

hot water pools (caldarium) and a cold water fountain for
cooling, today’s steam bath;

— bathhouses: dry bath (laconicum);

chambers for massage and ‘anointing’ the body with oil
(oleoterion);

rest chamber (tepidarium).

Roman baths were public. Poor Romans also had an ac-
cess to them for a small fee. They would enable the citizens
of Rome to improve their physical fitness, culture and hy-
giene (especially at the beginning). Owing to Roman con-
quests, the above mentioned culture, including the culture of
bathing, could reach new areas of the then Empire. The de-
velopment of thermal tourism was also connected with well
developed (at that time) road routes. This had a significant
influence on the fact that tourism became more popular in
ancient Rome than in ancient Egypt or Greece (Kowalczyk,
2001).

However, the relatively well developed infrastructure of
paved roads and inns would not have had any effect on the
development of thermal tourism in ancient Rome if there had
not been geothermal waters, that is hot springs, in the area of
the then Empire (Krasinski, 2001). In the said Empire, waters
were used for hygienic, recreational and social purposes in
the first place, only then were they used for medical purposes
(Dryglas, 2006). However, it should be emphasised that Ro-
mans would look after their health and travel to spa resorts.
They appreciated not only medicinal-thermal water, but also
potable water (Lazarek, Lazarek, 2007).

The greatest number of baths was created at the time of
the Roman Republic (10648 BC). In 180 AD, there were
around 800 free-of-charge baths in the capital of the Empire,
that is Rome. During the rule of Domitian, Trajan, Diocletian
and Titus, these were the most eminent buildings in Rome.
They were erected together with libraries, gyms, theatres
and ballrooms. The entire complex was surrounded by col-
umns and gardens (Smith, Puczko, 2009).

Roman thermal resorts were located across the then Em-
pire wherever geothermal waters were found (Kowalczyk,
2001). Romans would build thermal spa resorts both in
Italy and in the provinces. In ancient times, the most well-
known resorts were: Aurelia Aquensis or Aquae (today’s
Baden-Baden, Germany), Aquae Matticae (Wiesbaden, Ger-
many), Aquae Calidae (today’s Vichy, France), Aquae Solis
(the Bath resort in the United Kingdom), Aquae Helveticae
(Baden, Switzerland), Aquae Herculi (Baile Herculane, Ro-
mania) and Stabae Terme, Sirmione, Abano Terme, Baiae
and Caracalla Thermal Baths in Italy (Kowalczyk, 2001;
Kurek 2007).

The Roman province of Pannonia (today’s Hungary) is
one of the areas of the former Roman empire with excellent
natural conditions for the development of thermal tourism
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(both in ancient times and at present) (Lazarek, Lazarek,
2007). Some thermae built in one of Europe’s richest areas
in terms of geothermal water springs have survived in Hun-
gary to the present day, the example being the thermal pools
in Aquincum and Romai Furdo in Budapest. Today, over 130
geothermal water springs are used there.

The first written evidence of the existence of hot springs
in the territory of present-day Poland is over 700 years old
and refers to the area of today’s Sudety Mountains. In Cie-
plice Slaskie-Zdrdj, in turn, the first bathing pool in Poland
was created in 1409. Facts from the following years concern
the Szczawno and Ladek-Zdrdj resorts. From the 11th to the
14th century, steam and water treatments in baths were popu-
lar among Slavs, including those in the current territory of
Poland. However, from the 15th century on the baths were
being closed in many towns and cities due to the belief that
such facilities contributed to the spread of numerous diseases
(Sallmann, 2010).

In the Middle Ages, the interest in balneological resorts
declined, mainly under the influence of the Church, and thus
the significance of therapeutic use of thermal waters for car-
nal pleasure decreased. The contemporary Christians, who
would prefer asceticism and mortification, often perceived
thermal resorts as “places of merriment and immorality”
(Krasinski, 2004). In the period analysed, healing springs
were associated mainly with supernatural healing powers and
people would build sanctuaries in their vicinity, thus fulfilling
the religious purpose in the first place (Bacon, 1998). There-
fore, for about ten centuries only a few people would trav-
el for health purposes in medieval Europe, e.g. to the areas
“ruled” by Turks. Inspired by the Roman culture of thermal
baths, Turks created their own philosophy of bathing with the
use of public baths called “hammam” (Smith, Puczkd, 2009).

The perception of baths (including the thermal ones) in
Europe began to change in the 18th century. At that time,
a number of physicians acknowledged on the basis of sci-
entific evidence that such therapies could support the heal-
ing process (Alonso-Alvarez, 2012). In Europe, the resort
model that stood out was the English model represented by
the then largest European spa resort (Bath). The resort was
established because geothermal waters were found in that
area (Kowalczyk, 2001). In the summer season of the 18th
century, its average number of visitors topped 12 thousand
people. Apart from Bath, the following health resorts con-
tinued to develop: Bagni di Lucca, Montecatini (Italy), Ma-
rienbad, Karlsbad (the territory of the present-day Czech Re-
public), Spa (Belgium), Baden-Baden (Germany), Pfafers
(Switzerland), Baréges and Bagnéres-de Bigorre in the Pyre-
nees (France), as well as Aix-les-Bains and Evian in the Alps
(France) (Warszynska, Jackowski, 1978).

At the end of the 18th century, and especially, the begin-
ning of the 19th century, Europe saw an exponential growth
of spa tourism, which also used thermal waters. At that time,
Europe enjoyed relative peace. That was also the time of
the Industrial Revolution visible in rapid changes not only
in technology, but also in the social-economic sphere of life
(Dryglas, 2006). In the 19th century, “travels to waters” took
place on an unprecedented scale. Well-developed European
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spa resorts were tourist and healing reception centres for
the then aristocratic, landed gentry and emerging capital-
ist bourgeoisie elites. Health considerations, in turn, were
only a complement to the desire of entertainment (Krasinski,
2001). Apart from that, “travels to waters” constituted an al-
ternative for areas without any significant tourist attractions
such as recognised buildings of historical and architectural
interest, palaces or castles (Slusarczyk, 2003).

Clear progress in hydrotherapy and balneology also had
a significant impact on further development of thermal tour-
ism. Vincenz Priessnitz (1799-1851), a peasant farmer from
the Sudety Mountains, was one of the people who contrib-
uted to the development of balneological knowledge (Poni-
kowska, 1995). The spa resorts he created would accommo-
date around 2 thousand guests per year. Physicians employed
in these resorts administered hydrotherapeutic baths, packs
and showers under the guidance of master Priessnitz himself
(the so-called Priessnitz compresses). At that time, another
prominent expert in hydrotherapeutic treatment was a Ba-
varian priest Sebastian Kneipp (1821-1897), who based his
treatment method on the healing power of nature. He proved
experimentally that hydrotherapeutic treatment influences
key biological processes (Ciszewski, 1988). His hydrothera-
peutic methods are still popular today in the form of a special
system of treatment and establishment of spa resorts that op-
erate in accordance with the Kneipp method in Germany. Jo-
seph Dietl, father of the Polish scientific balneology, contrib-
uted to the development of spa resorts in 19th-century Poland
(Kochanski, 2002). He believed that spa treatment should be
justified through scientific research, endorsing balneocli-
matic treatment and spa tourism at the same time. In 1858,
upon the initiative of J. Dietl, the Balneological Commis-
sion established the “Spoétka Zdrojowisk Krajowych” (Eng-
lish: a partnership of national resorts) — the first industrial-
-economic organisation of Polish spa resorts (Ciszewski,
1988). In its early days, the partnership united spa resorts in
Galicia, and from 1859 — all state resorts.

In 19"-century Europe, the resorts that experienced spec-
tacular growth included: Baden, Vichy, Karlovy Vary, Ma-
rienbad, Bagnere-de-Bigorne, Aix-les-Bains, Bath, Spa
(Kurek, 2007). Apart from that, other renowned European re-
sorts included: Bad Hamburg, Sopot, Swinoujscie (formerly
in Germany), or Bad Ischl. Krasinski (2004) estimates that
90%, that is nearly one thousand, of spa resorts operating in
Europe nowadays were created in the second half of the 19th
century.

Medical progress of the beginning of the 20th century
meant that pharmacology, facilitating effective and fast treat-
ment, outdistanced balneology (including thermal hydrothera-
py). That was tantamount to the limitation of the role of hydro-
therapy in treatment. At the same time, such therapies became
more important in regular body and beauty care. In the 1960s
and 1970s, first health and beauty farms were established (e.g.
in Austria). Meanwhile, spa resorts were transformed into lux-
urious spa and wellness hotels. In Poland, geothermal waters
were used mainly for healing purposes in Cieplice Slaskie-
-Zdroj, Ladek-Zdroj and in certain water intakes in Ciecho-
cinek and Iwonicz-Zdrdj till the end of the 1970s (Latour,
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Smetkiewicz, 2012). Moreover, in the second half of the 20th
century, discoveries of geothermal water deposits were often
accidental. This often happened by chance, as a result of drill-
ing for crude oil and natural gas (e.g. in Uniejow, a borehole
in Marusza for Geotermia Grudziadz). According to Krasinski
(2004), the contemporary local authorities were not particular-
ly interested in the discoveries of geothermal waters.

At present, hot healing waters in the form of geothermal
waters are used in Poland, apart from the already mentioned
resorts, in the following statutory spa resorts: Ustron, Kon-
stancin-Jeziorna, Rabka-Zdro6j, Duszniki-Zdréj and Uniejow
(Kepinska, 2013). Moreover, in the Podhale region or in the
Polish Lowland, among others, geothermal investments have
been made in recent years to use the springs for the develop-
ment of thermal tourism.

Definition of thermal tourism

As the definition of geothermal waters is ambiguous, it is
not easy to define thermal tourism. A coherent and univer-
sal definition of geothermal waters has not been developed
in source literature to date. According to some authors, geo-
thermal waters are ground waters with temperature exceeding
the annual average air temperature in a given area (e.g. Jaro-
szewski et al., 1985). Others, in turn, believe that geother-
mal waters are waters of temperature over 20°C. This belief'is
based on human perception of heat (Chowaniec, 2013). Apart
from that, the term “geothermal waters” is interpreted accord-
ing to the provisions of country-specific geological legislation.

For instance, the Japanese (Erfurt-Cooper, Cooper, 2009) and
Korean law (Seung-Kyung, 1996) define geothermal water
as water of at least 25°C. In Italy, in turn, geothermal waters
are divided into cold (below 20°C); hypothermal (20-30°C),
thermal (30—40°C) and hyperthermal (over 40°C) (Andreas-
si, Flori, 1996), whereas in Spain — into cold (12-18°C),
fresh (18-27°C), neutral (27-32°C), warm (32-36.5°C), hot
(37-40°C) and very hot (40-43°C) (Ledo, 1996). In Poland,
the Geological and Mining Law of 2011 defines geothermal
waters as underground waters whose temperature at the out-
let is at least 20°C (Ustawa z dnia 9 czerwca 2011 r. Prawo
geologiczne 1 gornicze). Due to its thermal conditions, Poland
is dominated by low-temperature geothermal waters (of low
enthalpy), that is of temperature below 150°C. In most cases,
these are deposits that are extracted at the depth of 1-3.5 km
with subsurface temperature of 20-95°C (Kepinska, 2016).
In Poland, there are currently nine statutory spa resorts us-
ing geothermal waters for treatment purposes, with maximum
temperature at the outflow of around 19-44°C. In the case of
Iwonicz-Zdrdj, Duszniki-Zdr6j and Konstancin-Jeziorna, tem-
peratures at the outflow are usually lower than 20°C, which is
the reason why the water is heated for treatment (Kepinska,
2013). Three of the spa resorts mentioned above (i.e. Ciep-
lice Slaskie-Zdroj, Ladek-Zdroj, and Duszniki-Zdréj) use wa-
ter from natural springs, whereas the other resorts use water
extracted from boreholes. Geothermal waters in the Podhale
region and in the Polish Lowland have higher temperatures
(of 27-95°C) (Chowaniec et al., 2001; Kepinska, 2013) due
to a favourable geological structure (Chowaniec, 2007; Bier-
nat et al., 2011).

Tab. 1. Geothermal waters’ characteristics (own compilation based on Erfurt-Cooper, Cooper, 2009; Latour, Smetkiewicz, 2012; Omulecki
etal.,1996) * Charakterystyka wod geotermalnych (opracowanie wlasne na podstawie Erfurt-Cooper, Cooper, 2009; Latour, Smgtkiewicz,

2012; Omulecki et al., 1996)

Therapies/
Zastosowanie

Properties/

Wtasciwosci

Contraindications/
Przeciwwskazania

Indications/
Wskazania

highly warming,

antibacterial, anti-inflamma-
lukewarm baths (temp. to

t
immunos?;ry ressive 34°C), warm baths (temp. of
. pp ! 34-38°C), hot baths (to 43°C),
diuretic,

power showers, pouring,
aromatic baths, pearl baths
and inhalations /

improving metabolism
stimulating blood supply to

the skin
silnie roz rzew/a' ce kqpiele letnie (temp. do 34°C),
g. Jq ! kgpiele ciepte (temp. 34-38°C),
antybakteryjne, przeciw- . N
kqpiele gorgce (do 43°C),
zapalne, . . ’
. . natryski, polewania, kqpiele
immunosupresyjne, )
aromatyczne i peretkowe,
moczopedne,

L L inhalacje
wody poprawiajq ukrwienie

skory, przemiane materii

musco-skeletal diseases, spinal

disorders, chronic arthritis, neu-
ralgias, paralyses, dermatological
diseases, psoriasis, urinary tract
disorders, allergies of respiratory
system, gynecological diseases,
obesity, vegetative neuroses,
cardiovascular diseases, hyper-
tension, periodontium diseases /
choroby narzqdu ruchu, kregostu-
pa, chroniczne zapalenie stawdw,
nerwobdle, paralize, choroby
skory, uktadu moczowego, alergie
uktadu oddechowego, choroby
ginekologiczne, otytos¢, nerwice
wegetatywne, choroby uktadu
krqzenia (takie jak nadcisnienie),
choroby przyzebia oraz skdry,
np. tuszczycy

circulatory failure, heart
diseases, pregnancy, active
tuberculosis, malignant
tumors, inflammatory condi-
tions, massive varicose veins,
suppurative changes, hypo-
tension /
niewydolnos¢ krqzenia,
choroby serca, ciqza, czynna
gruZlica, nowotwory ztosliwe,
stany zapalne, masywne zylaki,
zmiany ropne na skorze, osoby
z niskim cisnieniem
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Geothermal waters are highly stimulating and often con-
tain hydrogen sulphide, silica and fluorides (Kgpinska,
Ciagto, 2008). Stimulation by hot waters causes vasodila-
tation, improves the blood flow and lowers blood pressure.
Moreover, it leads to the secretion of noradrenaline, cortisol,
the growth hormone and endorphin derivatives (Kozminski
et al., 2013). Geothermal waters are often crystal clear and
they are rich in minerals including a number of elements nec-
essary for the proper functioning of the human body. These
include iron, potassium, manganese, silicon, magnesium,
sulphur, chromium, lithium, selenium, and calcium (Chow-
aniec et al., 1997; Omulecki et al., 1996). A bath in mineral-
ised water has a number of benefits — it improves heartbeat,
boosts metabolism, stabilises heart rate, reduces stress lev-
els, regulates hormonal system, eliminates myalgia and ar-
thralgia, helps to overcome insomnia, stabilises the nervous
system, helps to recover from surgery and other motor organ
disorders (Kochanski, 2002; Karski et al., 2000). Regular
baths in thermal pools protect even from old age diseases,
especially from Alzheimer’s and Parkinson’s diseases. Be-
sides, a bath in such water is highly relaxing (Tab. 1). The
use of geothermal water depends on the elements it contains
and the ailments to be treated. For instance: saline water re-
duces hypertension, treat skin and cardiovascular diseases;
sulphide-fluoride water is indicated in cases of stress or neu-
rosis, but it also treats joint diseases, orthopaedic disorders
and diseases of the nervous system. The effects of thermal
baths depend on a number of factors, including duration of
a bath, additional mechanical stimulation (shower bath or
water movement), the movement of the bather (e.g. while
swimming), changes in water temperatures during treatment
and chemical composition of water (Latour, Smetkiewicz,
2012).

Due to the fact that every type of geothermal water has
the qualities of healing water, meeting the physical (tem-
perature) and chemical criteria (content of soluble specific
chemical ingredients) (Stanik et al., 2011), thermal tourism
can be considered a form of health tourism, which has been
emphasised by Erfurt-Cooper and Cooper in literature on the
subject (2009). Thus, thermal tourism involves a conscious
and voluntary decision to leave for at least one day (an over-
night stay), but for no longer than a year, in one’s free time,
to a place where geothermal waters of temperature of at least
20°C at the outflow are found and are used for various heal-
ing and prophylactic treatments. Thermal tourism can have
the form of visiting spa resorts, tourist resorts with thermal
facilities, or spa centres.

Characteristics
of thermal tourism market

The global thermal tourism market has a significant po-
tential and extensive reach (Tab. 2). On the one hand, ther-
mal tourism market includes tourists travelling for various
health purposes; on the other one — companies operating in
the thermal tourism market. The common ground for the two
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groups is the thermal tourism product that satisfies the needs
(the demand side) and can be provided (the supply side) at
a price and quality tailored to both these groups and adjusted
to the market.

Given various health purposes of thermal tourism, four
main groups of tourists can be identified (Das Profil der Well-
ness, 2004). These are tourists taking the following types of
holidays:

wellness holidays, focusing on psycho-physical relaxation
and restoring strength and vitality;

beauty holidays, focusing on therapies and treatments im-
proving one’s looks;

health care holidays, focusing on methods and therapies
preventing or mitigating diseases, as well as treating vari-
ous psychological or physical dysfunctions;

anti-aging holidays, focusing on maintaining or improving
mental health or physical fitness, as well as effectively com-
bating detrimental habits.

Research carried out over 10 years (2003—2013) on sam-
ples of tourists staying at Polish spa resorts (2003 — sample
of 1988 tourists (Dryglas, 2006); 2005 — sample of 3461
tourists (Burzynski ef al., 2005), and 2013 — sample of 2050
tourists (Dryglas, Rozycki, 2016)), indicated that thermal
pools constitute the most desirable tourist attraction. On
the other hand, an in-depth review of literature on the sub-
ject concerning the supply side of thermal tourism points to
arelatively low dynamics of its development. This is reflect-
ed by a relatively small number of health resorts in Poland
using geothermal waters for therapeutic purposes (merely
20%, that is 9 out of 45) in spite of the fact that Polish tra-
dition of using geothermal waters in health resorts can be
traced back to the 12th century. Legend says that the foun-
dation of the Cieplice Slaskie-Zdréj resort is connected with
the discovery of hot springs made by Prince Boleslav IV in
1175 while hunting (Zielinski, 1983, p. 33).

For many years, geothermal waters have been used for
therapeutic purposes in seven statutory spa resorts in Po-
land: Cieplice Slaskie-Zdroj, Ladek-Zdr6j, Duszniki-Zdroj,
Ciechocinek, Konstancin-Jeziorna, Ustron, Iwonicz-Zdroj
(Kepinska, 2013) and, recently, that is since 2011, in Rabka-
-Zdréj and since 2012, in Uniejow (the only thermal spa resort
in Poland). Research conducted by Szromek and Kapczynski
(2010), based on eighteen criteria grouped in seven catego-
ries, revealed that the best locations for new thermal health
resorts in Poland will be: Zakopane, Cieplice Slaskie-
-Zdr¢j, Ustron, Stomniki and Ciechocinek. Moreover, Po-
land has a small number of thermal centres (14) compared
to Hungary or Slovakia, which started to emerge in 2006
— Geotermia Grudziagdz and Aqua Park in Zakopane; 2007 —
geothermal bathing pool Szymoszkowa in Zakopane; 2008
— Terma Bukovina, Termy Szaflary, Termy Mszczonow;
Termy Uniejow; 2011 — Terma Biatka; 2012 — Geotermia
Poddgbice; 2013 — Termy Maltanskie in Poznan; 2014 —
Termy Cieplickie, 2015 — Termy Goracy Potok in Szaflary;
2016 — Termy Chochotowskie, Termy Warminskie in Lidz-
bark Warminski (Fig. 1).
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It is worth emphasizing, that historically the first was the
geothermal bathing pool in Jaszczurowka, with geothermal
water discovered by Ludwik Zejszner in 1844 (Zejszner,
1844). Despite numerous drilling activities commissioned

by the Polish state authorities in the second half of the 20th
century, resulting in geothermal water discoveries, e.g. in
Marusza near Grudziadz (1972) or in Uniejow (1978), the
market of thermal resorts in Poland is still relatively new.
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Fig. 1. Location of statutory sparesorts using geothermal water and thermal centres in Poland (own compilation, map source: www.topmapy.pl)
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podktadu: www.topmapy.pl).

36



The development of the thermal tourism market in Poland

On the other hand, the development of the thermal tour- ranking, which might raise some doubts and encourage re-
ism market in terms of quality requires thorough scientific marks. However, the authors have decided to present this
research. So far, such research has been conducted by the ranking to reveal quality leaders in the market of thermal
market leader, the infobasen.pl portal, which focuses on tourism in Poland, even though the figures presented are
thermal centres. Table 3 presents a proposal of an online only estimates.

Tab. 3. Ranking of companies in possession of thermal pools in Poland (source: www. infobasen.pl) ¢ Ranking przedsi¢gbiorstw majacych
baseny termalne w Polsce (zrodto: www.infobasen.pl)

Ranking Overall rat- Criteria / Kryteria
Company / Przedsigbiorstwo /‘\,/Iliae;secé (I):z:g Facilities/ Cleanliness/ Service/
w rankingu ogdlna Udogodnienia Czystos¢ Obstuga
Terma Biatka 1 83 73 7,5 7,0
Termy Maltanskie 2 7,9 7.2 6,9 7,1
Baseny Mineralne Solec-Zdrdj 3 78 8,0 8,1 7,0
Termy Uniejéw 4 7,7 7,7 77 7,0
Termy Bukowina Tatrzanska 5 7,7 6,7 6,8 6,3
Termy Cieplickie 6 7,5 4,3 43 3,8
Aqua Park Zakopane 7 7,3 7.5 7,9 5,9
Warmia Park Termy Medical Aquapark 8 71 7,6 7,2 6,6
Termy Mszczonéw 9 6,4 52 5,6 53
Termy Podhalanskie 10 59 6,6 6,7 59
Inowroctawska Terma 11 58 6,2 7,0 72
Przedsiebiorstwo Uzdrowiskowe Ustron S.A. 12 5,4 5,0 5,8 4,6
Geotermia Grudziadz 13 51 3,6 4,4 4,8
Roman baths in ’Fhe Palace of Saturn/ 14 50 50 50 50
Termy Rzymskie w Patacu Saturna
ey | % | s om |
Geothermal bathing pool Szymoszkowa in
Zakopane / Kgpielisko Geotermalne Szymosz- 16 4,2 9,0 9,0 8,0
kowa w Zakopanem

* The overall rating consists of the following: from 50% to 70% of attractions, from 30% to 50% internet users’ assessment. Percentage weight depends on the num-
ber of opinions. Ranking points: scale from 0 to 10.

* Na ocene skladajq sie: od 50% do 70% atrakcje basenu, a od 30% do 50% ocena internautéw. Waga procentowa oceny jest uzalezniona od liczby opinii. Ranking:
ocena w skali od 0 do 10.
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Conclusions

Balneotherapy, also with the use of geothermal waters,
has evolved from empiricism in natural sciences practiced
by people without any theoretical basis to a science current-
ly cultivated in numerous centres by qualified staff. Thermal
tourism is characterised by complex and complementary use
of treatments based on geothermal water. Modern knowledge
has proven that geothermal waters are important for human
health and constitute a development trend in a number of
tourist resorts.

For thermal tourism to develop, it is necessary that both
sides of the market that is the demand side and the supply
side develop evenly. Excessively dynamic development of
only one of them can significantly hinder the development of
the market of thermal tourist services. Survey results (Dryg-
las, 2006; Burzynski et al., 2005; Dryglas, Rozycki, 2016)
have confirmed the need to use thermal pools in Polish spa
resorts, but the analysis of the literature on the subject has
indicated that the supply of thermal tourist services is not
adjusted to the demand in terms of the number and construc-
tion time of thermal facilities in statutory spa resorts (only
two thermal facilities: in Uniejow and in Cieplice Slaskie-
Zdr¢j), and in other tourist destinations (12 thermal facilities
in 10 years). Such status quo could entail serious long-term
ramifications for the relatively young market of thermal tour-
ism and its stakeholders. For this reason, strengthening the
supply side of the market (construction of thermal facilities)
seems to be one of the key challenges. Facing this challenge
will enable further development of the market in Poland.

The development of thermal tourism in Poland is stimu-
lated by:

— relevant geothermal resources (Kepinska, 2016);

— tradition and history of geothermal water use for therapeu-
tic and recreational purposes;

— legal circumstances related to geothermal water explora-

tion, construction of thermal centres and geothermal wa-

ter use (Dej et al., 2013a; Polityka resortu w dziedzinie

hydrologii na lata 2008-2015, 2008);

health care trend;

— “bath fad”, i.e. popularity of thermal baths as a new way of
spending leisure time (Dej ef al., 2013a)

On the other hand, the obstacles in the development
of thermal tourism include high costs of geothermal invest-
ment (e.g. Plochniewski, 1990), which discourage potential
investors from taking action. However, geothermal undertak-
ings can be subsidised by/with:

— the National Fund for Environmental Protection and Wa-
ter Management

— the Fund’s financial means from environmental charges
and penalties;

— the EkoFundusz foundation;

— low interest loans from Bank Ochrony Srodowiska (English:
Environmental Protection Bank)

In spite of the obstacles mentioned above, there are plans
for new investments in geothermal infrastructure (e.g. Termy
Gostyninskie, Lubelskie Termy in Celejow), which is broad-
ly described in the work by Stanik ez al. (2011).

Streszczenie

Rozwoj rynku turystyki termalne;
w Polsce

Diana Dryglas, Andrzej Hadzik

Mimo wcigz marginalnego wykorzystania energii geoter-
malnej na Swiecie (1,5%) (BP Statistical World Energy Re-
view, 2015) w poréwnaniu z innymi odnawialnymi zrédta-
mi energii (OZE), znaczenie wod geotermalnych jest nie do
przecenienia. Swiadcza o tym rézne sposoby ich zastosowa-
nia, ktore rozwijaly si¢ wraz z rozwojem cywilizacji. Po-
czatkowo ztoza te stuzyly jedynie do celow fizjologicznych,
nastepnie znalazty zastosowanie w higienie i gastronomii,
znacznie pozniej staly si¢ forma leczenia i rekreacji, a obec-
nie sa zasobem ekonomicznym i surowcem energetycz-
nym (Ke¢pinska, Lowczowska, 2002). Z informacji przed-
stawionych podczas Swiatowego Kongresu Geotermalnego
w 2015 r. wynika, Ze nastgpuje ciagly rozwoj wykorzy-
stania wod geotermalnych na $wiecie (Kgpinska, 2015).
Zgodnie z danymi prezentowanymi przez Kepinska (2010)
najwickszy udziat w skali §wiata pod wzglgdem bezposred-
niego wykorzystanie wod geotermalnych ma ogrzewanie
pomieszczen, a na drugim miejscu znajduja si¢ kapieliska
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i balneoterapia. Natomiast w Polsce bezposrednie wykorzy-
stanie wod geotermalnych ksztattuje si¢ zaledwie na pozio-
mie 0,2% (Kepinska, 2013), mimo ze Polska prawie w 90%
lezy w obszarze zt6z geotermalnych (Gorecki, Hajto, 2008;
Kepinska, 2016). Gtowna dziedzing wykorzystania wod
geotermalnych jest cieplownictwo, za$ sporadycznie leczni-
ctwo i rekreacja (Kepinska, 2016), stanowigce tacznie okoto
7% bezposrednich zastosowan wod geotermalnych w Pol-
sce (Hataj, 2012). W 2016 r. dziatato dziewi¢¢ uzdrowisk
statutowych w Polsce (Cieplice Slaskie-Zdr6j, Ladek-Zdroj,
Duszniki-Zdroj, Ciechocinek, Konstancin-Jeziorna, Ustron,
Iwonicz-Zdroj, Rabka-Zdroj, Uniejow), siedem osrodkow
geotermalnych na Podhalu (Aqua Park i Kapielisko Geoter-
malne Szymoszkowa w Zakopanem; Termy Szaflary, Termy
Goracy Potok w Szaflarach; Terma Bukovina; Terma Biat-
ka, Termy Chochotowskie), cztery na Nizu Polskim (Termy
Mszczondéw, Geotermia Grudzigdz, Geotermia Poddebice,
Termy Maltanskie w Poznaniu) oraz Termy Warminskie
w Lidzbarku Warminskim. Wszystkie te osrodki wykorzy-
stujg wodg geotermalng zardwno w celach leczniczych, re-
kreacyjnych i grzewczych.

W kontekscie powyzszych argumentéw oraz w konfron-
tacji z dynamicznym rozwojem rynku turystyki termalnej
u naszych sasiadow na Wegrzech i Stowacji, szeroko omo-
wionym w literaturze przedmiotu (np. Dej et al., 2013a,b)
nasuwa si¢ pytanie, jak rozwija si¢ rynek turystyki termalnej
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w Polsce. Stad tez celem artykulu jest proba nakreslenia
obecnej sytuacji oraz perspektyw powstania i rozwoju ryn-
ku turystyki termalnej w Polsce w zwiazku z postawionym
pytaniem.

Zdefiniowanie pojecia turystyki termalnej nie jest tatwe ze
wzgledu na niejednoznaczno$¢ definicji wod geotermalnych.
Do tej pory w literaturze z tego zakresu nie wypracowano
spojnej 1 powszechnie obowiazujacej definicji wod geoter-
malnych. Wedhlug niektérych autoréw za wody geotermalne
uwaza si¢ wody podziemne o temperaturze przekraczajacej
srednig roczng temperatur¢ powietrza na danym obszarze
(np. Jaroszewski et al., 1985). Z kolei inni, na podstawie wra-
zenia ciepla odczuwanego przez czlowieka, za wody geoter-
malne przyjmuja wody o temperaturze powyzej 20°C (Cho-
waniec, 2013). Ponadto podstaw¢ rozumienia pojecia wod
geotermalnych w poszczeg6lnych krajach stanowia przepisy
prawne z zakresu prawa geologicznego. Na przyktad zgodnie
z prawem japonskim (Erfurt-Cooper, Cooper, 2009) i kore-
anskim (Seung-Kyung, 1996) za wodg¢ geotermalng uznaje
si¢ wode, ktorej temperatura wynosi minimum 25°C. Z kolei
we Wloszech wody geotermalne dzieli si¢ na zimne — ponizej
20°C, hipotermalne —20-30°C, termalne — 30—40°C 1 hiper-
termalne — powyzej 40°C (Andreassi, Flori, 1996), a w Hi-
szpanii na zimne — 12-18°C, $wieze — 18-27°C, neutralne
— 27-32°C, ciepte — 32-36,5°C, gorace — 37—40°C i bardzo
gorace —40-43°C (Ledo, 1996). Natomiast w Polsce zgodnie
z uchwalonym w 2011 r. prawem geologicznym i gérniczym
wody geotermalne zdefiniowano jako wody podziemne, kto-
re na wyplywie z ujgcia majg temperatur¢ nie mniejsza niz
20°C (Ustawa z dnia 9 czerwca 2011 r. Prawo geologiczne
i gornicze). W Polsce wody lecznicze, swoiste, o temperatu-
rze wyzszej niz 20°C i rownej lub nizej niz 35°C podobnie
jak we Wloszech nosza nazwe wod hipotermalnych, wody
o temperaturze wyzszej niz 35°C i réwnej lub nizej niz 40°C
okreslane sg jako wody homeotermalne, a wody o tempe-
raturze powyzej 40°C nazywane sg wodami hipertermal-
nymi. Warunki termiczne powoduja, ze w Polsce dominuja
wody geotermalne niskotemperaturowe (o niskiej entalpii),
czyli wody o temperaturach ponizej 150°C, najczesciej sa to
zloza eksploatowane na glebokosci 1-3,5 km o temperatu-
rze wglebnej w zakresie okoto 20-95°C (Kgpinska, 2016).
Obecnie dziata w kraju dziewig¢ uzdrowisk statutowych sto-
sujacych wody geotermalne w lecznictwie, gdzie maksymal-
ne temperatury wod na wyptywach wynosza od okoto 19°C
do 44°C. W przypadku Iwonicza-Zdroju, Dusznik-Zdroju
i Konstancina-Jeziornej temperatury wod na wyplywach sa
zazwyczaj nizsze niz 20°C, dlatego tez sa one podgrzewa-
ne do zabiegdéw (Kg¢pinska, 2013). Powyzsze uzdrowiska ko-
rzystaja w trzech przypadkach z wod ujetych w naturalnych
zrodtach (Cieplice Slgskie-Zdroj, Ladek-Zdréj, Duszniki-
-Zdr9j), a pozostate z wod wydobywanych otworami wiert-
niczymi. Wyzsze temperatury osiagaja wody geotermalne na
Podhalu i Nizu Polskim, w zakresie 27-95°C (Chowaniec
et al., 2001; Kepinska, 2013), ze wzgledu na korzystng bu-
dowg geologiczng (Chowaniec, 2007; Biernat et al., 2011).

Wody geotermalne s3 wodami silnie oddziatujacymi,
nierzadko zawierajacymi siarkowodor, krzemionke i fluor-
ki (Kepinska, Ciagto, 2008). Stymulacja goracymi wodami
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wplywa na rozszerzenie naczyn krwionosnych, poprawe
przeptywu krwi i obnizenie ci$nienia tetniczego, ponadto
wydziela si¢ noradrenalina, kortyzol, hormon wzrostu oraz
pochodne endorfin (Kozminski et al., 2013). Wody geoter-
malne sa czesto krystalicznie czyste i charakteryzuja sie
bogatym sktadem mineralnym, obejmujacym wiele pier-
wiastkow niezbednych do prawidtowego funkcjonowania
organizmu. Naleza do nich m.in.: Zelazo, potas, mangan,
krzem, magnez, siarka, chrom, lit, selen, wapn (Chowaniec
et al., 1997; Omulecki ef al., 1996). Kapiel w zmineralizo-
wanej wodzie niesie ze sobg mnostwo korzysci — usprawnia
prace serca, podwyzsza metabolizm, stabilizuje tgtno, obni-
Za poziom stresu, reguluje gospodarke hormonalng w organi-
zmie, eliminuje bole migsniowe i stawdw, pomaga pokonac
bezsennos¢, stabilizuje system nerwowy, pomaga powrécic
do zdrowia po operacjach oraz innych schorzeniach narza-
du ruchu (Kochanski, 2002; Karski et al., 2000). Regular-
ne kapiele w basenach termalnych chronig nawet przed do-
legliwosciami wieku podesziego, zwlaszcza przed choroba
Parkinsona i Alzheimera. Ponadto kapiel w takiej wodzie to
solidna dawka relaksu. Przeznaczenie wody geotermalnej za-
lezy od obecnych w niej pierwiastkow i dolegliwosci, ktora
chcemy wyleczy¢. Przyktadowo wody solankowe redukuja
nadcisnienie, leczg choroby skory i krazenia, a wody siarcz-
kowo-fluorkowe sg wskazaniami w przypadku narazenia na
stres czy nerwice, lecza takze choroby stawow, schorzenia
ortopedyczne oraz choroby uktadu nerwowego. Ogoélna cha-
rakterystyke wod geotermalnych pokazano w tabeli 1. Efek-
ty oddziatywania kapieli termalnych zalezg od wielu czynni-
kéw, w tym od czasu trwania kapieli, dodatkowych bodzcow
mechanicznych (natrysk czy ruch wody), ruchu — aktywnosci
osoby korzystajacej z kapieli (np. ptywanie), zmian tempera-
tury wody w czasie zabiegu oraz sktadu chemicznego wody
(Latour, Smetkiewicz, 2012).

Ze wzgledu na fakt, ze kazda woda geotermalna odzna-
cza si¢ cechami wod leczniczych, spetniajac kryteria fizycz-
ne (temperatura) oraz chemiczne (zawarto$¢ rozpuszczonych
swoistych sktadnikow chemicznych) (Stanik et al., 2011),
mozna zaliczy¢ turystyke termalng do jednej z form tury-
styki zdrowotnej, co podkreslali miedzy innymi w literatu-
rze przedmiotu Erfurt-Cooper i Cooper (2009). Zatem tu-
rystyka termalna obejmuje $wiadomy i dobrowolny wyjazd
co najmniej na dzien (z noclegiem) i nie dtuzej niz na rok,
w czasie wolnym, do miejsc wystgpowania i wykorzystania
zrddel wod geotermalnych o temperaturze nie mniejszej na
wyplywie niz 20°C do réznorakich zabiegéw o charakterze
leczniczym oraz profilaktycznym. Sg to wigc podréze do
uzdrowisk 1 innych miejscowosci turystycznych majacych
na swoim terenie osrodki termalne czy osrodki spa.

Swiatowy rynek turystyki termalnej ma znaczacy poten-
cjat 1 rozlegly zasigg, co zobrazowano w tabeli 2. Rynek
turystyki termalnej to z jednej strony turySci podrézujacy
w roznorakich celach zdrowotnych, a z drugiej podmioty go-
spodarcze turystyki termalnej. Tym, co taczy obydwie gru-
py, jest adekwatny pod wzgledem potrzeb (strona popytowa)
1 mozliwo$ci wykreowania (strona podazowa) produkt tury-
styki termalnej po odpowiednich dla jednej i drugiej strony
oraz dostosowanych do tego rynku cenie i jakosci.
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Uwzgledniajac rozne cele zdrowotne wyjazdow w ramach
turystyki termalnej, mozna wspotczesnie wyr6dzni¢ cztery
glowne grupy turystow (Das Profil der Wellness, 2004). Sa
to tury$ci wyjezdzajacy w ramach tzw.:

wakacji relaksujacych (z ang. wellness holidays), gdy ce-
lem wyjazdu jest odpoczynek psychofizyczny i przywro-
cenie organizmowi czlowieka sit i witalnosci;

wakacji picknos$ci (z ang. beauty holidays), bazujacych na
programach terapii i ushug poprawiajacych wyglad tury-
Stow;

wakacji leczniczych (z ang. health care holidays), pod-
czas ktorych stosowane sg metody i terapie zapobiegajace
lub tagodzace stany chorobowe oraz odbywa si¢ leczenie
réznorakich dysfunkcji psychofizycznych;

wakacji odmtadzajacych (z ang. anty-aging holidays, po-
zwalajacych utrzymac lub poprawi¢ kondycje psychofizycz-
na, a takze skutecznie walczy¢ z negatywnymi dla zdrowia
nawykami.

Badania prowadzone na przestrzeni dziesigciu lat,
w 2003 r. (Dryglas, 2006) na probie 1988 turystow, nastep-
nie w 2005 r. na probie 3461 turystow (Burzynski et al.,
2005) oraz w 2013 r. na prébie 2050 turystow (Dryglas, Ro-
zycki, 2016), przebywajacych w polskich uzdrowiskach,
wykazaty, ze baseny termalne stanowia najbardziej pozada-
ng atrakcje turystyczng. Z kolei doglebny przeglad literatury
przedmiotu w zakresie podazy turystyki termalnej wskazuje
na stosunkowo niskg dynamike jej rozwoju. Odzwiercied-
leniem takiego stanu rzeczy jest jak dotad stosunkowo nie-
wielka liczba uzdrowisk polskich (zaledwie 20%, 9 z 45)
wykorzystujacych wody geotermalne w celach leczniczych,
mimo ze tradycje wykorzystania wod geotermalnych w pol-
skich uzdrowiskach siegaja XII wieku. Wedtug legendy po-
wstanie uzdrowiska Cieplice Slaskie-Zdroj jest zwigzane
z odkryciem goracych zrédet przez ksigcia Bolestawa IV
w 1175 r., podczas polowania (Zielinski, 1983, p. 33).

Obecnie od wielu lat wykorzystuje si¢ wody geotermalne
w celach leczniczych w siedmiu uzdrowiskach statutowych:
Cieplice Slaskie-Zdroj, Ladek-Zdr6j, Duszniki-Zdroj, Cie-
chocinek, Konstancin-Jeziorna, Ustron, Iwonicz-Zdroj
(Ke¢pinska, 2013), a od niedawna, bo dopiero od 2011
w Rabce-Zdroju i od 2012 w Uniejowie, ktore jest jedy-
nym uzdrowiskiem termalnym w Polsce. Badania przepro-
wadzone przez Szromka i Kapczynskiego (2010), oparte
na osiemnastu kryteriach pogrupowanych w siedem sekcji,
ujawnity, ze najbardziej optymalnymi lokalizacjami uzdro-
wisk termalnych w Polsce beda: Zakopane, Cieplice Sla-
skie-Zdrdj, Ustron, Stomniki i Ciechocinek. Ponadto w Pol-
sce wystepuje nieznaczna liczba osrodkow termalnych (14)
w poréownaniu do ich liczby na Wegrzech czy Stowacji,
ktore zaczety powstawaé dopiero od 2006 r. — Geotermia
Grudziadz i Aqua Park w Zakopanem; 2007 r. — Kapielisko
Geotermalne Szymoszkowa w Zakopanem; 2008 r. — Ter-
ma Bukovina, Termy Szaflary, Termy Mszczonow, Termy
Uniejow; 2011 r. — Terma Biatka; 2012 r. — Geotermia Pod-
debice; 2013 r. — Termy Maltanskie w Poznaniu; 2014 1.
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— Termy Cieplickie; 2015 r. — Termy Goracy Potok w Sza-
flarach; 2016 r. — Termy Chochotowskie, Termy Warmin-
skie w Lidzbarku Warminskim (Fig. 1). Na uwagg zastuguje
fakt, ze historycznie pierwsze bylo kapielisko geotermal-
ne na Jaszczuréowce z woda geotermalng odkryta przez Lu-
dwika Zejsznera w 1844 r. (Zejszner, 1844). Pomimo wy-
konania licznych odwiertow na zlecenie polskich wiadz
panstwowych w II polowie XX w., ktorych efektem bylo
znalezienie wod geotermalnych na przyktad w miejscowo-
$ci Marusza niedaleko Grudziadza (1972 r.) czy w Uniejo-
wie (1978 r.), rynek osrodkow termalnych jest stosunko-
wo mtodym rynkiem w Polsce, rozwijajacym si¢ dopiero
od kilku lat.

Natomiast rozwdj rynku turystyki termalnej pod wzgle-
dem jakosciowym wymaga przeprowadzenia gruntownych
badan przez naukowcow. Do tej pory badania w tym zakresie
przeprowadza wiodacy w branzy termalnej portal infobasen.pl,
ktéry koncentruje si¢ na osrodkach termalnych. W tabeli 3
przedstawiono jedna z propozycji rankingu internetowego,
ktéry jak zawsze w przypadku tego typu ocen moze budzié
pewne watpliwosci i uwagi. Jednakze autorzy zdecydo-
wali si¢ pokaza¢ ten ranking w celu szacunkowego ujaw-
nienia liderow jakosci rynku turystyki termalnej w Polsce.

Medycyna balneologiczna, w tym zwigzana z wodami
geotermalnymi, do$¢ dtugo ewoluowata od catkowitej em-
pirii w przyrodoznawstwie, uprawianej przez nierzadko nie-
przygotowane osoby, do nauki stosowanej obecnie w wielu
osrodkach przez wykwalifikowang kadre. Istota turysty-
ki termalnej polega na kompleksowym i komplementar-
nym stosowaniu zabiegdéw opartych na wodzie geotermal-
nej. Wspodtczesna wiedza udowadnia, ze wody geotermalne
maja znaczenie zdrowotne dla czlowieka, a jednoczesnie
stanowig czynnik warunkujacy rozwdj wielu osrodkow tu-
rystycznych.

Dla rozwoju turystyki termalnej konieczne jest, aby oby-
dwie strony rynku, tj. strona popytowa oraz strona podazo-
wa, ewoluowaly rownomiernie, bowiem zbyt dynamiczny
wzrost tylko jednej z nich moze istotnie zahamowac aktyw-
no$¢ na rynku ustug turystyki termalnej. O ile wyniki ba-
dan ankietowych (Burzynski et al., 2005; Dryglas, 2006;
Dryglas, Rozycki, 2016) potwierdzity potrzebg korzysta-
nia z basendéw termalnych w polskich uzdrowiskach, o tyle
analiza literatury przedmiotu wykazala niedostosowanie
do wymagan popytu podazy ustug turystyki termalnej pod
wzgledem liczby i tempa budowy obiektow termalnych za-
rowno w uzdrowiskach statutowych (jedynie dwa obiekty
termalne — w Uniejowie i Cieplicach Slaskich-Zdroju), jak
i w pozostatych miejscowosciach turystycznych (12 obiek-
tow termalnych na przestrzeni 10 lat). Utrzymywanie w diu-
gim okresie takiego stanu rzeczy mogtoby pociagnaé za
soba powazne dla stosunkowo miodego rynku turystyki
termalnej 1 jego uczestnikow konsekwencje. Z tego wzgle-
du wzmocnienie podazowej strony rynku (budowa obiek-
tow termalnych) wydaje si¢ obecnie jednym z kluczowych
wyzwan, ktorego podjecie umozliwi dalszy jego rozwoj
w Polsce.
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Czynnikami, ktore stymuluja rozwdj turystyki termalnej
w Polsce, s3:

— odpowiednie zasoby geotermalne (Ke¢pinska, 2016);

— tradycje i historia wykorzystania wod geotermalnych do
celéw leczniczych i rekreacyjnych;

— uwarunkowania prawne zwigzane z eksploatacja wod geo-
termalnych, budowa osrodkow termalnych oraz wykorzy-
staniem wod geotermalnych (Dej et al., 2013a; Polityka
resortu w dziedzinie hydrologii na lata 2008-2015, 2008);

— tendencja zwigzana z dbato$cig o zdrowie,

— popularnos¢ tego typu aktywnosci jako nowego sposobu
spedzania wolnego czasu (Dej et al., 2013a).

Z kolei wsrod przeszkéd w rozwoju turystyki termal-
nej najczegsciej wymienia si¢ wysokie koszty inwestycji

geotermalnych (np. Plochniewski, 1990), ktore odstraszaja
wielu potencjalnych inwestorow. Jakkolwiek istnieja mozli-
wosci dofinansowania przedsigwzig¢ geotermalnych:

— z Narodowego Funduszu Ochrony Srodowiska i Gospo-
darki Wodnej;

— ze $rodkow funduszu pochodzacych z optat i kar za korzy-
stanie ze srodowiska;

— ze wsparcia Fundacji EkoFundusz;

— z kredytéw niskooprocentowanych z Banku Ochrony Sro-
dowiska.

Mimo wskazanej wyzej bariery planowane sa nowe inwe-
stycje w zakresie infrastruktury geotermalnej (np. Termy Go-
styninskie, Lubelskie Termy w Celejowie), o czym szerzej
pisza w swoim artykule Stanik et al. (2011).
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Abstract: The Polish Geological Institute — National Research In-
stitute (PGI-NRI), in cooperation with AGH University of Sci-
ence and Technology in Krakow carried out the project of new
geopark in Poland — “Wistok Valley — The Polish Texas”. It is
located in the Polish Outer Carpathians (SE part of Poland). Oil
fields, mineral water, nappe tectonics and other geological com-
ponents of the Outer Carpathians constitute important elements
of the geodiversity of this region. The area is located in the Kros-
no neighbourhood and encloses a zone of about 1000 km?’. The
Iwonicz-Zdroj — Rymanow-Zdroj SPA region is also included in
the research area. It covers 20 municipalities of the Podkarpac-
kie province. For the project of the Geopark, a geotouristic map,
geosites, geological-educational paths, website, advertising bro-
chures, geological-educational tables and a movie were made,
which promote geotourism. The final product will be targeted at
regional and local public administration bodies, national and
landscape Parks, the State Forests National Forest Holding and
local tourist organizations.

Key words: geopark, geotourism, Outer Carpathians, crude oil
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Tres¢: Panstwowy Instytut Geologiczny — Panstwowy Instytut Ba-
dawczy we wspoipracy z Akademiq Gorniczo-Hutniczq w Kra-
kowie zrealizowal projekt nowego geoparku w Polsce ,, Dolina
Wistoka — Polski Teksas”. Ma si¢ on znajdowaé w Karpatach
zewnetrznych. Ztoza ropy naftowej, wody mineralne, tektonika
plaszczowinowa i inne geologiczne cechy Karpat zewnetrznych
skltadajg sie na georéznorodnosé tego rejonu. Obszar tego opra-
cowania obejmowal ponad 1000 km? w rejonie Krosna, wigcza-
Jjac w to rowniez teren uzdrowisk Iwonicza-Zdroju i Rymanowa-
-Zdroju. Projekt ten objgt swym zasiegiem 20 gmin wojewodztwa
podkarpackiego. W ramach projektu wykonano mape geologiczno-
-turystyczng, udokumentowano ponad 150 geostanowisk i zapro-
towano tez dwa foldery, 12 tablic geologiczno-edukacyjnych, za-
projektowano strong internetowgq o projekcie oraz nakrecono film
promocyjny. Produkt koncowy skierowany jest do wykorzystania
w promocji regionu do samorzgdow lokalnych, parkow krajobra-
zowych i narodowych, lasow panstwowych oraz lokalnych orga-
nizacji turystycznych.

Stowa kluczowe: geopark, geoturystyka, Karpaty zewnetrzne,

ropa naftowa

Introduction

Today, tourists are more demanding Therefore qualified
tourism like, for example, geotourism is developing quick-
ly (Jezierski, 2011; Migon, 2012). Geoparks are examples
of complex and complete geotourist products (Alexandro-
wicz Z., Alexandrowicz S., 2004). In the Polish Carpathi-
ans, many locations were proposed for projected geoparks
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(Golonka, Krobicki, 2007; Miskiewicz, Golonka, 2007,
Krobicki, Golonka, 2008; Miskiewicz et al., 2011; Golonka
et al., 2013; Wasiluk, 2013). One of the most interesting re-
gions for geo-education and geotourism in the Polish Outer
Carpathians is area of Bobrka village (Slaczka, Kaminski,
1998). In this village, there is evidence, that during the sec-
ond half of the 19th Century, a branch of the oil industry
was born in Poland. In the late XIX century, during an oil
boom in the neighborhood, in Rymanow-Zdroj and Iwonicz-
-Zdroj, a new source of mineral-water was discovered and
developed into a SPA. Particularly in SPA regions, tourists
are looking for new attractions (Buczek-Kowalik, Jurczak,

2014; Buczek-Kowalik, Luka, 2015). Near Krosno, many
interesting quarries, outcrops and relices of ancient mining
exist (Stomka et al., 2006; Bubniak, Solecki (eds), 2013;
Wojcik et al., 2014). In this area, PGI-NRI realized the pro-
ject of a new Geopark “Wislok Valley — The Polish Texas”
(Fig. 1). This project was produced on the order of the Min-
ister of the Environment and financed by the National Fund
for Environmental Protection and Water Management. The
aim of the paper is to present the results of an inventory of
geosites in the Krosno region. Geosites were selected, and
their quantitative assessment and geotourism potential were
analysed.
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Fig. 1. Schematic geological map of the Polish Carpathian (Oszczypko et al., 2006, modified) ¢ Schematyczna mapa geologiczna Kar-

pat polskich (Oszczypko et al., 2006, zmienione)

Localization
and geological background

The area is located in the Beskid Niski Range, in the Jasto-
-Sanok Basin and Strzyzéw, Dyndw, Jasto and Bukowskie
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Foothills, between Strzyzow and Barwinek. It encloses an
area of about 1000 km?and includes the Iwonicz-Zdr6j — Ry-
mandw-Zdrdj SPA region. It covers 20 municipalities in five
counties of the Podkarpackie province: Krosno, Jasto, Br-
z0zow, Strzyzow, Sanok (Fig. 2).
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The area of the proposed Geopark “Wistok Valley — Pol- Dukla, Silesian, Subsilesian and Skole nappes (Figs 1, 2).
ish Texas” is one of classical terrain of geological research  This is an area where typical Carpathian rocks, stratotype
in the Polish Outer Carpathians. In this area, there are all sections and sediments of Pleistocene glacial maximum
main tectonical units in the Outer Carpathian like: Magura, occur.

Names of tectonic units
nazwy jednostek tektonicznych

-Skole, skolska ”, ( - . |
o @
-Subsilesian, podslaska DOLINA WIStOKA
! POLSKI TEKSAS
- Silesian, $laska
- Dukla, dukielska esp
- Magura, magurska
asto
5 \%\ 7
% s Brzozow

- Community border
granica gminy

~+=+= -Geopark border
=+='" granica geoparku

- Boundary of Natural
Landscape Park,
granica parku
krajobrazowego

3
(o)
5
|'_ T -Boundary of National A\‘X
| .
Park, granica parku P
narodowego ‘\\:7

- Boundary of Nature
Reserve, granica

rezerwatu Magura NP
MagursthN
wvvvvv - Overtrusts border,

——=—— - Railway,
kolej

- River, rzeka

granice nasunie¢ /-«J’ v
. %
- = - State border, Jasliska LP ——— -Main road,
granica panstwa u\ Jastiski PK droga gtéwna
st N AN
v ws B BB wm owacja Slovakia 3\ \ . O -Citymiasto

Fig. 2. Location of research. The boundaries of the municipalities covered by the project of the geopark in the background of a schematic
geological map * Lokalizacja badan. Granice gmin objetych projektem geoparku na schematycznej mapie geologicznej
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Fig. 3. Nature conservation, the most important natural, cultural and geological attractions in the proposed Geopark are selected. Nature reserves and selected nature monuments: I — ,,Przadki” Tors, IT — ,,Kretowki’,
forest nature reserve, III — Nature monument (six hundred years old oak ,,Poganin” in Wegléwka). IV — Yews in Malindwka, V — Reserve of millenium on Cergowa Mount, VI — Yews in Nowa Wie$, VII — ,Lysa
Gora” - forest nature reserve, VIII — , Igietki” — forest nature reserve, IX — ,Wadernik” — forest nature reserve, X —Jasiolka River Gorge”, XI — ,Modrzyna” — forest nature reserve, XII — ,,Stone over Jasliska”. Geologi-
cal attractions: 1 — Niebylec — the biggest pit of fluvio-glacial, and limno-glacial sediments in the Polish Carpathians, 2 — Bonardwka the largest klippe in the Flysch Carpathians, 3 — Weglowka - the largest landslide
area in Poland, 4 — Weglowka - the smallest nappe in the Carpathians - the Subsilesian Nappe, 5— Czarnorzeki — tors ,,Przadki”, 6 — Leki Strzyzowskie — ,,Jagielloniskie Tors”, 7 — Wola Komborska — ,, Konfederatka”
and ,,Maczuga” tors, 8 — Bobrka — The oldest oil mine in the world, 9 — Iwonicz-Zdréj and Rymandw-Zdrdj, sources of mineral-water and SPA, 10 — Rudawka Rymanowska — the largest natural outcrop of flysch
rocks representing the Menilite Shales in Poland, 11 — The Cergowa and Kilanowska Mount — the greatest numerous of crevice and talus type caves in the Flysch Carpathians,12 — Piotrus Mount — the largest rock
ridge and ruble rock area in the region, 13 — Besko — gorge of the Wislok River. Tourist attractions: 1 — Ruins of castle in Orzykon, 2 — Museum of Oil-industry named after I. Lukasiewicz in Bébrka, 3 — Museum
of the Lemko culture in Zyndnarowa, 4 — SPAs in the Rymanéw-Zdréj and Iwonicz-Zdréj region, 5 — Old wooden Churches in Haczéw and Blizne, 6 — Historical Museum in Dukla, 7 — Nature-historical Reserve at
Cergowa Mount, 8 — Oldtown in Krosno « Ochrona przyrody oraz wybrane przyrodnicze, kulturowe i geologiczne atrakcje proponowanego geoparku. Rezerwaty przyrody i wybrane pomniki przyrody: I — skatki
»Przadki”, IT — rezerwat lesny ,, Kretéwki’, IIT — pomnik przyrody, szes¢setletni dab ,,Poganin” w Weglowce, IV — cisy w Malindwce, V — Rezerwat Tysigclecia na Gérze Cergowej, VI — Cisy w Nowej Wi, VII — re-
zerwat le$ny ,,Lysa Gora’, VIII — rezerwat lesny ,,Igietki”, IX — rezerwat lesny ,Wadernik’, X — przetom Jasiolki, XI — rezerwat lesny ,,Modrzyna’, XII — Kamien nad Jadliskami. Atrakcje geologiczne: 1 — Niebylec, naj-
wigksze w polskich Karpatach wyrobisko piaskéw wodno-lodowcowych, 2 — Bonardéwka, najwigksza czapka tektoniczna w polskich Karpatach, 3 — Wegléwka, najwiekszy region osuwiskowy w polskich Karpatach,
4 — Wegléwka, najmniejsza jednostka tektoniczna (podslaska) w polskich Karpatach, 5 — Czarnorzeki, skatki ,,Przadki’, 6 — Leki Strzyzowskie, ,,Skalki Jagiellonskie”, 7 — Wola Komborska, skatki ,Maczuga” i ,,Kon-
federatka”, 8 — Bobrka, najstarsza na $wiecie czynna kopalnia ropy naftowej, 9 — Zrédta wéd mineralnych w Rymanowie-Zdroju i Iwoniczu-Zdroju, 10 — Rudawka Rymanowska, najwicksze w polskich Karpatach
odsloniecie lupkéw menilitowych, 11 — Cergowa i Kilanowska Gora z najwiekszym nagromadzeniem jaskin szczelinowych w polskich Karpatach, 12 — Géra Piotrus z najwigkszym grzbietem skalnym i gotoborzem
w regionie, 13 — Besko, przetom Wisloka. Atrakcje turystyczne: 1 — ruiny zamku w Odrzykoniu, 2 — Muzeum Przemystu Naftowego i Gazownictwa im. I. Lukasiewicza w Bobrce, 3 — Muzeum Kultury Lemkowskiej
w Zyndnarowej, 4 — uzdrowiska w Rymanowie-Zdroju i Iwoniczu-Zdroju, 5 — zabytkowe drewniane koscioly wpisane na liste UNESCO w Haczowie (a) i Bliznem (b), 6 — Muzeum Historyczne — Palac w Dukli,
7 — rezerwat historyczno-przyrodniczy na Gérze Cergowej, 8 — stare miasto w Krosnie
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Geological attractions

The proposed Geopark contains many interesting, differ-
ent geological attractions in the Polish Carpathians. The most
important geosites are listed below and shown in Figure 3 (on
interleaf):

In Niebylec village, there is the biggest pit of fluvio-gla-
cial, and limno-glacial sediments in the Polish Carpathi-
ans (Wgjcik, 1999).

Bonarowka village is located on the largest klippe in the
Polish Outer Carpathians.

It is surrounded, in Weglowka and Brzezanka, by the larg-
est landslide area in Poland, where landslides are even
5 km wide and over 1 km long.

Weglowka is the site of typical development and greatest
extent of rocks of the smallest nappe in the Carpathians —
the Subsilesian Nappe.

A group of tors ,,Przadki” — reservoir rocks for oil and
gas (Cigzkowice sandstones) Czarnorzeki-Odrzykon
(Swidzinski, 1933; Alexandrowicz, 2007).

A group of ,,Jagiellonskie Tors” — formed by Cigzkowice
sandstones, near Leki Strzyzowskie.

,Konfederatka” and ,,Maczuga” tors formed by Istebna
sandstones, near Wola Komborska.

The oldest crude oil mine in the world in Bobrka
(Radwanski, 2009).

Sources of mineral-water and ancient oil-fields in the SPA
region of Iwonicz-Zdro6j and Rymanow-Zdro;.

Rudawka Rymanowska includes the largest natural out-
crop of flysch rocks representing the Menilite Shales in
Poland. Organic matter from Menilite Shales gave origin
to numerous oil fields in the Carpathians. This outcrop,
comprising a thrust, anticline, syncline and faults, is also
the most picturesque one in the Carpathians.

The Cergowa and Kilanowska Mount, near Dukla, include
one of the greatest assemblages of crevice and talus type
caves in the Flysch Carpathians (Jankowski et al. (eds),
2012).

On The Piotrus Mount largest rock ridge and rubble rock
area are found in this region.

Besko — large gorge of the Wislok River.

One of the types of geosites includes sources of min-
eral water. Their intakes are located in the area of Iwonicz
Zdroj and Rymanoéw. Mineral waters may be of various ori-
gin. They develop from rainwater that percolates through
rocks and becomes enriched in the washed out mineral com-
pounds or from connate relic sea water flowing out from the
depths of the Earth. Areas of Iwonicz Zdrdj and Rymanow
include chloride and sodium carbonated waters; occasion-
ally ferruginous and with iodine and bromine ions (Rajchel
et al. (eds), 2011). The salty, strongly mineralized chloride
waters are the connate waters of the ancient Tethys Ocean
and natural gas exhalations in its spring. They are found
in Rudawka Rymanowska, Iwonicz-Zdr6j and Rymanow-
-Zdroj (Fig. 4).

Other interesting type of gesites are crude oils. The oldest
oil mine in the world is located in Bobrka village, near Kros-
no. Presently, there is the Ignacy Lukasiewicz Museum of Oil
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and Gas Industry. Ignacy Lukasiewicz was a pharmacist. He
is the father of the global crude oil industry. He established
the first oil mine and distillery in the world. Numerous oil
mines operating since the 19" century may be observed in the
Geopark, e.g. in Iwonicz Zdroj, Rymandw, Wietrzno, Rogi,
Boébrka, Potok, Krosno, Kroscienko, Grabownica Starzen-
ska, Turze Pole, and Weglowka (Fig. 3).

Fig. 4. Natural gas exhalations in the “Bulgotka” (“Bubbler”) spring
in Rudawka Rymanowska, photo R. Wasiluk ¢ Naturalny wyplyw
gazu ziemnego, zrodto ,,Bulgotka” w Rudawce Rymanowskiej, fot.
R. Wasiluk

Oil is originated from rocks rich in organic matter, par-
ticularly dark shales (menilite beds). The rocks which gener-
ate hydrocarbons are referred to as source rocks. The organic
matter is transformed into oil in rocks that are heated up to
over 60°C. Such a temperature is over 2 km below ground
surface. The oil is generated in conditions of up to 4 km and
120°C, while gas is formed at greater depths and tempera-
tures. The organic matter in shales, giving origin to oil and
gas, derives mainly from planktonic, microscopic and unicel-
lular algae (chrysophytes) and protozoans (foraminifers, ra-
diolarians and diatoms). From the source rock, hydrocarbons
move (migrate) upwards and accumulate in porous sand-
stones, forming a field. The field must be isolated by overly-
ing impermeable rocks called sealing rocks, mainly clayey
shales. Porous sandstones accumulating oil and gas are re-
ferred to as reservoir rocks. Reservoir and sealing rocks form
the so-called hydrocarbon trap.

In the Flysch Carpathians, traps were developed in upward-
-convex folds — anticlines (Fig. 5). The area of the park in-
cludes numerous anticlines with hydrocarbon deposits,
e.g. anticlines of Iwonicz, Bdobrka, Potok, Turze Pole, and
Grabownica. In the Turze Pole field, recovered light oil can
be found. Its quality is so high, that it can be used as fuel
in some diesel engines without earlier purification in a refin-
ery. The black, brown and beige Menilite Shales are the main
source rock for hydrocarbons. The rocks are of Oligocene
age, i.e. 34-23 mln years old.
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A conception of a mountain geopark in a SPA region; example of a projected Geopark ,,Wistok Valley — The Polish Texas™ ...

Many interesting tors have been discovered on the re-
searched terrain. The Carpathian rocks were folded and crust-
ed about 17 mln years ago. This is because, the Outer Car-
pathians formation rocks were eroded. Wind, frost and rain
are forming mountains, and special rock-forms — tors (Fig. 6).
Wola Komborska includes one of the largest groups of tors,
formed of Istebna Sandstones, of Palacocene age (65-56 min
years) in the Outer Carpathians. The “Maczuga” and “Konfe-
deratka” tors are the most known. One of the largest and most
picturesque groups of tors, named “Przadki” tors, formed of
Cigzkowice Sandstones of Eocene age (56-34 mln years) are
situated in Czarnorzeki. Odrzykon is the location of ruins of
the “Kamieniec” castle, built on a rock formed of Cigzkowice
Sandstones and with numerous tors of the ,,Krowia Turnia”
group in the surroundings. The history of the castle’s residents
was described by Aleksander Fredro in ,,Zemsta”. The series
of tors extends on a crest, from Wola Komborska in the East,
through Czarnorzeki, to Frysztak in the West (Fig. 3).

Procesy prowadzace do powstania skatek
Processes resulting in the formation of tors

PAROWANIE SLAT°
evaporation ey
H 0‘, H20
2 12
a00c J

Cemem:acja',\'i /l" "
wytracanie 40°C
zwigzkéw

mineralnych
Cementation,
precipitation of CaCO3
lub inne

cementy

NACISK

ciezaru skaty C]
Rock mass pressu:a}

Shearing
and
cracking

Fig. 6. Part of the educational table “Przadki” tors (Wasiluk et al.,
2013) « Fragment tablicy edukacyjnej skatki ,,Przadki” (Wasiluk
etal.,2013)

For many tourists, caves are the most interesting geosites.
The Cergowa and Kilanowska Mountains include one of the
greatest assemblage of fissure caves in the Outer Carpathi-
ans (Fig. 3). Those caves, in contrast to karstic caves, were
formed in rock fissuring during landslides (Fig. 7). On the
Kilanowska Mountain, 60 landslide caves were already doc-
umented, and new ones are still being discovered (Jankowski
et al., 2012). The Stowianska-Drwali Cave is the largest one
in Beskid Niski. With its over 500 m long passages, it is also
one of the longest cave in the Outer Carpathians. These caves
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are typified by an interesting feature — dynamics. Both grad-
ual and rapid landslide movements result in the compression
or formation of caves and changes in their passages. In some
of them, ice remains for most of the year. Entering such caves
requires specialized cave equipment.

jaskinia
szczelinowa
crevice type cave
jaskinia

blokowiskowa

talus type cave

Fig. 7. Types of caves associated with landslides (Kucharska et
al., 2003; modified) — part of the educational table Cergowa and
Kielanowska Mount — caves (Wasiluk et al., 2013) « Typy jaskin
zwigzane z osuwiskami (Kucharska et al., 2013; zmienione) — frag-
ment tablicy edukacyjnej Jaskinie Cergowej i Kielanowskiej Gory
(Wasiluk et al., 2013)

Results of the project

For the project of the Geopark a geotourist map, 155 geo-
sites and 9 geological-educational paths (Fig. 3) were created
(Wasiluk et al., 2013, 2014 a, b). Paths connected the most
interested geosites:

— ,,Along the Wistok river” — between Rudawka Rymanow-
ska and Wernejowka,
Gwozdzianka-Niebylec-Gozdnica-Konieczkowa,
Jagiellonskie Tors”,

Krosno — Wistok river — fold of Potok,
Wegloéwka-Czarnorzeki along Czarny Potok,

Landslide in Brzezanka,

Landslide in Weglowka,

Tors ,,Konfederatka” and ,,Maczuga” in Wola Komborska,
Around Iwonicz-Zdrd;.

The results also contain: the Geopark website (www.pol-
skiteksas.pl), two different advertising brochures, twelve
geological-educated tables and a movie that promotes geo-
tourism (Fig. 8). The biggest work and the main scientific
problem was the preparation of a geological-tourist map in
the scale of 1:50 000 (Fig. 9). It was made on the basis of
12 sheets of Detailed Geological Maps of Poland. The oldest
map was made in the early 1980°s, and the youngest is new.
The geological-touristic map, as all maps in PGI-NRI (Ry-
chel et al., 2012, 2013), was created with a GIS application
called ArcMap.
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Fig. 9. Part of geological-tourist map, area of Iwonicz-Zdrdj with interesting geosites (136-138) (Wasiluk ez al., 2013): 136 — Crudeoil Mine
Iwonicz Zdrgj, 137 — Cigzkowice sandstone — outcrop,138 — Cherts of Menilite Beds — outcrop ¢ Mapa geologiczno-turystyczna okolic
Iwonicza-Zdroju z interesujacymi geostanowiskami (136—138) (Wasiluk et al., 2013): 136 — kopalnia ropy naftowej Iwonicz-Zdréj, 137 —
odstonigcie piaskowcow cigzkowickich, 138 — odstonigcie rogowcodw z warstw menilitowych
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Summary

Results of our work proved that area of the proposed
geopark has a big potential for geotourism, education and
science. This research is a good background for the devel-
opment of the touristic potential for local self-goverment

(Zawilinska et al., 2015). In PGI-NRI, many geotouristic
projects for Earth sciences were made. The Institute has vast
experience in geotourism and a skilled science staff. PGI—
NRI invites all concerned governments, universities and an-
other scientists or regional centers to cooperate and work to-
gether.

Streszczenie

Koncepcja gorskiego geoparku
na obszarze uzdrowiskowym
na przyktadzie projektowanego geoparku
,,Dolina Wistoka — Polski Teksas”,
ziemia kro$nienska

Radostaw Wasiluk, Barbara Radwanek-Bak,
Bogustaw Bak, Robert Kopciowski,
Tomasz Malata, Alicja Kochman,
Andrzej Swiader

Wspolczesny turysta jest coraz bardziej wymagajacy, po-
szukuje on zréznicowanych i innowacyjnych atrakcji. Jed-
ng z rozwijajacych si¢ galezi specjalistycznej turystyki edu-
kacyjnej jest geoturystyka (Jezierski, 2011; Migon, 2012).
Geopark to najbardziej kompletny, kompleksowy produkt
geoturystyczny, ktory mozna zaproponowaé odbiorcom
(Alexandrowicz, Alexandrowicz, 2004). Jednym z bardziej
interesujacych geoturystycznie miejsc w Polsce sa tere-
ny gorskie, a w polskich Karpatach fliszowych sg to okoli-
ce Bobrki na ziemi kro$nienskie;j (Slqczka, Kaminski, 1998;
Bubniak, Solecki, 2013). Ze wzgledu na duza georéznorod-
no$¢ oraz mnogos¢ innych atrakcji turystycznych w PIG—
PIB powstat pomyst na zaprojektowanie geoparku na ziemi
krosnienskie;.

W PIG-PIB we wspotpracy z AGH w Krakowie, w la-
tach 20112014 na zamoéwienie Ministerstwa Srodowiska
powstal projekt geoparku ,,Dolina Wistoka — Polski Teksas”.

Obszar projektowanego geoparku rozcigga si¢ od granicy
panstwa w okolicach Barwinka do okolic Strzyzowa i wy-
nosi ponad 1000 km?. Geograficznie teren ten lezy w obre-
bie Beskidu Niskiego, Dotow Jasielsko-Sanockich i pogorzy
Dynowskiego, Jasielskiego, Strzyzowskiego i Bukowskiego.
Geologicznie teren badan nalezy do zewnetrznych Karpat
fliszowych. Na tym terenie znajduja si¢ wszystkie gtowne
tektoniczne jednostki fliszowe: magurska, dukielska, §laska,
podslaska i skolska (Fig. 1, 2).

Przewodnim tematem na terenie projektowanego geopar-
ku jest ropa naftowa. Najstarsza na $wiecie kopalnia ropy
znajduje si¢ w Bobrce koto Krosna (Fig. 3). Obecnie jest to
Muzeum Przemystu Naftowego 1 Gazowniczego im. Igna-
cego Lukasiewicza. Ignacy Lukasiewicz, farmaceuta z wy-
ksztalcenia, byl ojcem $wiatowego przemyshu naftowego,
zatozyt pierwsza kopalni¢ i destylarni¢ ropy naftowej na
$wiecie. Na terenie geoparku wystepuje wiele kopaln ropy
dziatajacych od XIX w., np. w Iwoniczu-Zdroju, Rymanowie,
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Wietrznie, Rogach, Bobrce, Potoku, Krosnie, Kroscienku,
Grabownicy Starzenskiej, Turzym Polu, Weglowcee (Fig. 3).
Ztoza ropy naftowej powstaty ze skal bogatych w materi¢ or-
ganiczng (skalty macierzyste), gtdéwnie z ciemnych tupkow
— menilitowych, ktore mozemy obejrze¢ m.in. w najwigk-
szym ich odstonigciu w Rudawce Rymanowskiej (Fig. 3).
Porowate piaskowce, w ktorych gromadzi si¢ ropa i gaz na-
zywamy skatami zbiornikowymi. Skaty zbiornikowe i izolu-
jace tworza tzw. pulapke dla weglowodorow. W Karpatach
fliszowych putapkami sg faldy — antykliny, wypukte ku go-
rze (Fig. 5).

Znajduje si¢ tu jedno z najstarszych uzdrowisk w Polsce,
Iwonicz-Zdroj. Informacje o wystgpowaniu w tym rejonie
wod leczniczych pochodza juz z XV wieku. W drugiej poto-
wie XIX w. i na poczatku XX w., podczas goraczki czarnego
ztota, uzdrowiska Rymandéw-Zdroj i Iwonicz-Zdrdj przezy-
waty najwickszy rozkwit. Wody mineralne podczas wedrow-
ki z glebi ziemi w skatach wzbogacaja si¢ w rézne zwiazki
mineralne. Wystepuja tu wody lecznicze o zrdéznicowanym
sktadzie: chlorkowe, sodowe, zelazowe, bromowe, jodowe
i inne (Rajchel et al., 2011). Wystepuja tu tez solanki beda-
ce reliktowymi wodami pradawnego oceanu Tetydy. Zrodta
,.Betkotka” w Iwoniczu-Zdroju 1,,Bulgotka” w Rudawce Ry-
manowskiej (Fig. 4) sa przyktadem naturalnych ekshalacji
gazu ziemnego.

Karpaty zewnetrzne wypictrzyly si¢ okolo 17 mlin lat
temu. Od tego momentu skaty karpackie byly niszczone.
Wiatr, mroz i deszcz rzezbily gory i formowaty specyficz-
ne formy ostancowe — skatki (Fig. 6). W Woli Komborskiej
znajduje si¢ jedna z najwigkszych w Karpatach fliszowych
grup skatek utworzonych z piaskowcow istebnianskich wie-
ku paleocenskiego (65—56 mln lat) (Fig. 3). Najbardziej zna-
ne to ,,Maczuga” i ,,Konfederatka”. W Czarnorzekach znaj-
duje si¢ jedna z najwigkszych i najbardziej malowniczych
grup skatek — ,,Przadki” — utworzonych z piaskowcow cigz-
kowickich wieku eocenskiego (5634 mln lat). W okolicach
Lekow Strzyzowskich znajduje si¢ grupa ,,Skatek Jagiellon-
skich”. Na Goérze Piotrus koto Jaslisk znajduje si¢ najdtuzsza
w regionie grzeda skalna i gotoborze.

W okolicach Dukli na Cergowej i Kilanowskiej Gorze
znajduje si¢ najwicksze nagromadzenie jaskin szczelino-
wych w Karpatach fliszowych. Sa to w odréznieniu od jaskin
krasowych formy powstate jako szczeliny w trakcie osuwa-
nia si¢ skat (Fig. 7). Najwigksza jest Jaskinia Stowianska-
-Drwali o dlugosci korytarzy ponad 500 metrow. Jest ona
jedna z najdtuzszych w Karpatach fliszowych.

Innymi atrakcjami na skale krajowa i regionalna sa naj-
wigksze w Karpatach polskich odstonigcia piaskoéw wodno-
-lodowcowych i it6w jeziorno-lodowcowych w Niebylcu,
wychodnie skal (stratotyp) najmniejszej karpackiej jed-
nostki — podslaskiej w Wegloéwce. Plaskowyz Bonarowki
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jest najwicksza w polskich Karpatach czapka tektoniczna.
W okolicach Weglowki wystepuje najwigckszy w Polsce re-
jon osuwiskowy. W Besku znajduje si¢ jeden z najbardziej
malowniczych przetoméw rzecznych, przetom Wistoka.
Napotrzeby projektusporzadzono mapg geologiczno-tury-
styczna, opracowano 155 geostanowisk oraz zaprojektowano
dziewig¢ Sciezek geoturystycznych (Fig. 3) (Wasiluk et al.,
2014a, b). Na opracowanie sktada si¢ rowniez strona in-
ternetowa o projekcie (www.polskitexas.pl), dwa foldery
edukacyjno-promocyjne, 12 tablic geoturystyczno-eduka-

cyjnych (Fig. 8) oraz film promocyjny. Mapa geologiczno-
-turystyczna (Fig. 9) powstata na podstawie dwunastu arku-
szy Szczegolowej mapy geologicznej Polskiw skali 1:50 000.
Mapa zostata wykonana w technologii GIS w aplikacji
ArcMap.

Wykonany projekt potwierdzit duzy potencjat geotury-
styczny badanego obszaru, zgromadzono olbrzymia doku-
mentacj¢ potrzebna do utworzenia geoparku. PIG-PIB po-
twierdzit swa duza kompetencj¢ i ponaddwudziestoletnie
doswiadczenia w geoturystyce.
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Abstract: This article deals with the development of tourism and
the transformation of a small, but significant for its industrial
past, Southern Moravian town of Hodonin and its surroundings.
The history of the city is briefly summarized and put in context
with the progressing industrialization of the region (production
of lignite and hydrocarbons, followed by a significant reduction of
industries and, consequently, resulting touristic activities). Spe-
cifically, the most attractive regional touristic activities, such as
enotourism, cyclo-tourism and water tourism, are listed in this
paper. In particular, cyclo-tourism is strongly linked with enotour-
ism as most of the cycling trails (included into the Greenways net-
work) pass through the best known wineries in the area, and they
also form a functional system of communication routes with basic
cycling trails in the Czech Republic. The progress in the develop-
ment of water tourism is, by contrast, enabled by industrial ad-
vancements, when the Bata Canal (an important technical monu-
ment) has been utilized as a waterway. Eventually, the Museum of
Oil Mining and Geology in Hodonin attractively introduces the
tourists into the history and present state of oil and gas produc-
tion in the region.

Key words: industrial tourism, technical monument, oil and gas
exploration and exploitation, cyclo-tourism, enotourism, wineries

Tres¢: Artykul porusza problem zagospodarowania turystycznego
i przeksztalcen zachodzqcych w miescie Hodonin i w jego otocze-
niu. To niewielkie miasto, polozone w potudniowej czesci Moraw,
bylo w przesztosci znaczqcym osrodkiem przemystowym. Autorzy
przedstawiajq zwiezle historie miasta i rozwdj przemystu w regio-
nie (wydobycie wegla brunatnego i weglowodorow). Po okresie
uprzemystowienia nastgpito ograniczenie produkcji, polgczone
z rozwojem turystyki. Szczegotowo omowiono najbardziej atrak-
cyjne formy turystyki w regionie: turystyke winiarskq, turysty-
ke rowerowaq i turystyke wodng. Pokazano Scisty zwigzek turystyki
rowerowej i winiarskiej, poniewaz wigkszos¢ lokalnych szlakow
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rowerowych (naleigcych do sieci Greenways) prowadzi przez
najbardziej znane w okolicy winnice. Szlaki te powigzane sq
gresztq 7 podstawowym systemem szlakow rowerowych Republiki
Czeskiej. Natomiast rozwdj turystyki wodnej umoZliwiajg dawne
obiekty infrastruktury przemystowej, takie jak np. Kanal Bat'a,
bedqcy zabytkiem techniki, obecnie wykorzystywany jako droga
wodna. Z kolei Muzeum Eksploatacji Ropy Naftowej i Geologii
w Hodoninie wprowadza turyste w problemy historii i obecnego
stanu produlkcji ropy naftowej i gazu ziemnego w regionie.
Stowa kluczowe: turystyka przemystowa, zabytki techniki, poszu-
kiwanie i eksploatacja ropy naftowej i gazu ziemnego, turystyka
rowerowa, turystyka winiarska, winnice

Introduction

The areal extent of the Czech Republic is 78,866 km? and
is subdivided into three main historical lands of Bohemia,
Moravia and Silesia. Although not a large one by its terri-
tory, the Czech Republic offers many various points of inter-
est (natural, historic etc.) evenly distributed over the coun-
try. Tourism, as well as the whole economy of our country,
has undergone some substantial changes in the past 25 years,
with the reduction of heavy industrial production, including
metallurgy and raw materials exploitation. With such a turn
of events, our republic was eventually left with many indus-
trial facilities, frequently extraordinary and highly valuable
constructions, that remained abandoned or were dropped out
of use (Tomiskova, Simkova, 2008). As these industrial sec-
tors declined, the involved regions started to look for possi-
bilities to employ the “suddenly vacant” labour force in and
outside the sphere of innovative technologies, one of them
being the development of tourism. This appeared to be a par-
ticularly challenging and demanding task in traditional indus-
trial centres, which lack the conventional tourist attractions,
as for example architectural, cultural amenities, baths and/or
historical sights.

This article provides an example, which illustrates a mis-
cellaneous story of a whole region that was originally strong-
ly agricultural and famous for its viniculture and orchards.
The exploitation of lignite and oil has changed this region
for one and half century. However, having such strong roots
in the traditional fields of production (wine making, etc.), the
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return to these activities, after the decline of the mining in-
dustry, was not a very complicated process. These historical

changes will be exemplified by the Southern Moravian city
of Hodonin and its surroundings (Fig. 1).
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Fig. 1. Location of Hodonin in the Czech Republic (after www.hodonin.eu)

hodonin.eu)

» Potozenie Hodonina w Republice Czeskiej (wg www.

History of Hodonin

The city of Hodonin with its 26,000 residents is among
the largest cities of the south-eastern Moravia region. The
history of the settlement located on the right bank of the
Morava River that has become Hodonin goes back to the late
Stone Age. The settlement was situated on the Amber Road,
which was an important trade route connecting the North Sea
and the Baltic Sea in the north, with the Mediterranean Sea
in the south. An important site on the route, the crossing of
the Morava River, was guarded by the fortress built by Breti-
slaus I, Duke of Bohemia (1035-1055). The town privileges
were granted to the village in 1228, by the Queen consort
Constance of Hungary (spouse of the King Ottokar I of Bo-
hemia). The development of the city was affected by the raids
of Hungarian and Turkish armies, and also during the Thir-
ty Years” War. In 1645, the city was burned down by the
Swedish army to such extent that there were just two inhab-
itable buildings left on the town square (www.hodonin.cu).
The true expansion of Hodonin began 200 years later (1841),
when the railway station was built on the Emperor Ferdinand
Northern Railway, which connected Vienna with Krakow
and with the Wieliczka salt mine (both were parts of the Aus-
tro-Hungarian Empire at that time, today in the area of Po-
land).
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The Hodonin region experienced significant industrial de-
velopment due to the production of lignite in the South-Mora-
vian Lignite Basin (lignite seams Dubnany and Kyjovice). Ex-
ploitation of the Dubniany seam has commenced in 1824, in the
eponymous city (9 km of Hodonin), at the mines Herbert and
Adolf-Stefan. The Heinrich mine has started lignite exploi-
tation in the Mikul¢ice village (10 km of Hodonin), in 1872
(www.zdarbuh.cz). In the following years, lignite was worked
at 220 major mines and ca. 45 minor mines, and was utilized
for house heating, in the glass making industry, brick plants
and eventually in thermal power plants (e.g. in Hodonin).
Other industrial branches have started in the region in 1851 —
a malthouse, in 1860 — brick plants, in 1866 — a sugar refinery,
and in 1871 — the first steam mill. The kerosene street lighting
(1859) later replaced with the electric street lamps installed in
Hodonin in 1899 both proved the growing significance of the
city (Mraka, Starha, 1995). At that time, Hodonin’s population
reached about 10,000 inhabitants (the maximum number of
residents was 34,000 in 1999).

The region experienced another important advancement
in the 1920s and 1930s when oil and gas deposits were dis-
covered, and production has started (Fig. 2). The “Moravs-
ka tézarska spole¢nost” company drilled the first successful
well in 1919, right at the south-western margin of Hodonin
city, next to the farm named Nesyt. The oil reservoir was
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located at 313 m depth. The name of the farm then gave the
name to the oil field and also to the whole company: “Naf-
tové doly Nesyt”. Another reservoir was discovered next to
the Ratiskovice village in 1919. The commentators of that
period labelled this event as the “discovery of the key to the
Moravian treasury, the Moravian Pennsylvania”, referring to
the “Pennsylvania oil rush” that took place in Pennsylvania
in 1859, after the discovery of oil by Colonel Drake (Cizmaf,
2004). In 1924, the reservoirs produced about 4 tank trucks
of oil and the “Naftové doly Nesyt” became the major oil
company in Moravia. The quickly expanding chemical in-
dustry began to widely utilize various oil derivatives. The de-
mand for oil increased further with the start of car production
after the Great War. In the early 20™ century, oil served as the
source of asphalt, which was used in civil engineering and as
a semi-product for production of soap, fats, polishing agents
and resins that were applied in brewing.

Fig. 2. The Nesyt oil field in 1938 (authors’ collection, 2004) * Pole
naftowe Nesyt, rok 1938 (ze zbioréw autora, 2004)

The progressive growth of Hodonin city was also influ-
enced by other activities outside the industrial segment. In
1865, the reading club Svatopluk was established, later re-
named to the Educational Society Masaryk. It is important to
mention that on 7% March, 1850, the influential philosopher,
scientist and politician, the founder of Czechoslovakia and
its first president Tomas Garrigue Masaryk (Fig. 3) was born
in Hodonin. Among the important cultural events, it is worth
mentioning the construction of the House of Arts in 1913,
which became the main centre of fine arts in Moravia (www.
hodonin.eu).

Since the 1950s, the attractiveness of Hodonin has been
gradually increasing. For example, an ice arena (1958), out-
door swimming pool (1968) and zoo park (1976) were built.
In 1978, the city was given the status of a bath health resort
(in fact, one of the youngest bath health resorts in the Bohe-
mia), where muscular and cardiovascular systems are treat-
ed. The main healing agent in the city baths is the unique,
iodine-bromine brine supplied from three deep wells. Due to
the aforementioned reasons, as well as thanks to the large ac-
commodation infrastructure, Hodonin has become a very im-
portant centre of tourism in the whole microregion.
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Fig. 3. A statue of Tomas G. Masaryk, the first Czechoslovak Presi-
dent, photo M. Klempa ¢ Pomnik Tomasza Masaryka, pierwszego
prezydenta Czechostowacji, fot. M. Klempa

Tourism in the Hodonin region

Step by step, enotourism, archeo-tourism, folklore-tourism,
cyclo-tourism, bathing tourism, water tourism and, lately,
even industrial tourism have been developing in the studied
region. The most important ones will be described below.

From various types of tourism, we can surely mark eno-
tourism as the oldest one, and as strongly connected to folk-
lore tourism in the region of interest. For a long time, South-
ern Moravia has been a synonym for fertile and prosperous
land. From time immemorial (it is assumed that in the 3%
century AD, the Roman legions imported grapevines here),
vineyards and wine cellars (even whole wine cellar streets)
have created the unmistakable nature of the Southern Mora-
vian landscape. Hodonin is no exception. Wine and viticul-
tural traditions are inseparable parts of each village and city.
Wine festivals are among the main annual events with the
St. Lawrence Festival as the leading celebration. Such events
usually encompass the performances of folklore ensembles,
brass bands, dulcimer bands and, of course, wine and new
wine degustation. However, the main event in each village is
the folk costume feast (Fig. 4). The culmination usually takes
place on that Sunday which is the closest to the name day of
the saint who is the patron of the local church. During the
feasts, the “Slovacko Verbunk”, the solo impromptu dance of
hundred-years-long tradition can be watched (originally per-
formed by the young conscripts), accompanied by singing. It
is listed among the Intangible UNESCO monuments.
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Fig.4. Typical folk costumes of the region, photo M. Klempa  Typo-
we stroje ludowe regionu, fot. M. Klempa

Fig. 5. Unique historical wine cellars Petrov—Plze, photo M. Klempa
* Unikalne, historyczne piwnice winne Petrov—Plze, fot. M. Klempa

Bicycle touring has become a huge phenomenon, that has
experienced a boom in the last two decades and, which still
plays a major role among trends in active free time spend-
ing and relaxation. The Greenways programme, managed by
the Czech Environmental Partnership Foundation creates the
conditions for such activities in the region (Flamik, 2000).

The Czech Environmental Partnership Foundation is
a member of the Environmental Partnership of Central Eu-
rope consortium (founded in 1991), along with the four simi-
lar foundations affiliated in Poland, Hungary, Romania and
Slovakia. Among the main projects of the Partnership are the
Prague—Vienna and the Krakéw—Moravia—Vienna Green-
ways, and the Moravian Wine Trails.

The Moravian Wine Trails is the network of blazed bi-
cycle trails leading through all ten wine-growing regions of
Southern Moravia. Each of the wine-growing regions has its
own viticultural bike trail that is connected to the main Mora-
vian Wine Trail, starting in Uherské Hradisté and continuing
to Znojmo villages. This wine trail differs from usual bike
trails by its special marks. Wine trails are labelled with re-
spect to the attractiveness of the land, the picturesqueness of
the villages, the presence of wine cellars and other important
historical monuments (Moravské vinaiské stezky, 2007).

Fig. 6. Entrance to a wine cellar, photo M. Klempa ¢ Wejscie do
piwnicy winnej, fot. M. Klempa

The longest of the described wine trails (113 km) named
“Vinaftska stezka Podluzim” leads through Hodonin. Among
the main places of interest along this trail is the Baroque cas-
tle (built in 1642), which now hosts the Museum of Masaryk,
with a permanent exhibition dedicated to the first president of
Czechoslovakia and to the history of the city. Next, there is
the St. Lawrence church built in the 13" century and the town
hall built in Nurembergian Art Nouveau style. In the nearby
Petrov village, tourists can visit one of the most interesting
wine cellars in whole region — Plze (National Protected Area,
see Figure 5 and 6). The oldest of these cellars were dug in
the 16% century (Moravské vinatské stezky, 2007).

Archeo-tourism in the region deserves attention, as well.
Not far, south-westwards of Hodonin, near the Kyjovka
stream is the village Mikul€ice, famous for its archaeological
excavations in the Slavic hillfort. This early medieval hillfort
was one of the most important strongholds in the whole Great
Moravia State, in the 9 century. Visitors can experience two
exhibitions: The Great Moravian Mikul¢ice — “Castle in the
Morava river meadow” and “Second church — the sacral ar-
chitecture of the castle” (www.promoravia.blog.cz). Open-
air walking paths present to the visitors the foundations of
several discovered churches and the castle (Fig. 7).

Fig. 7. Remains of early medieval settlements, photo M. Klempa
* Pozostato$ci wezesnosredniowiecznego osiedla, fot. M. Klempa
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Industrial tourism
in the Hodonin region

Among other tourist branches that experienced rising pop-
ularity, we have to mention the youngest branch — industrial
tourism.

Lignite exploitation has declined since the 1990’s, and the
last mine — “Mir” was abandoned in 2014. The most signifi-
cant remnant of mining history is the Bat'a Canal (Beran ed.,
2013). Construction of this technical and natural monument
was completed between 19341938, as a co-investment of the
world-famous businessman — Jan Antonin Bat’a, “The Shoe-
maker”. Originally, the 60-km-long canal was used for the
transport of lignite from the RatiSkovice mine to the Otrok-
ovice power plant and for irrigation of meadows and fields.
Some parts of the waterway follow the natural Morava river-
bed and some others were dug. Nowadays, the canal is navi-
gable from Krométiz to Hodonin and is widely used for water
tourism. Without permission, it is possible to navigate small
boats with up to 20 kW engines and at a maximum speed of 20
km/h (www.bataknalodi.cz/batuv-kanal). One of the interest-
ing technical monuments is the tilted lignite dispenser (lignite

Fig. 8. Technical monuments - tilted lignite dispenser on Bata Ca-
nal, photo M. Klempa ¢ Zabytek techniki — podnoszony dozownik
wegla brunatnego na Kanale Bat’a, fot. M. Klempa

Conclusion

During the last 15 years, industrial tourism has shifted to
the fore of the European Union’s interest. This type of tourism
offers knowledge of local history, based upon the monuments
of industrial heritage, and also provides new experiences and
adventures of discovery. One of the ways to present the in-
dispensable values of the continuity of European civilization
is to link the monuments of European industrial heritage with
tourist routes leading across the continent.

Technical monuments attract a few interest groups of po-
tential tourists. These would not be just nostalgic “Steam-
punk nature” or enthusiasts of all kinds of technics, but
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was loaded from carriages to boats) located in Sudoméfice
(see Fig. 8). The nearby Ratiskovice village offers a visit to the
Museum “Ve vagone” (literally “inside the railway carriage”).
The history of lignite mining in the region and transportation
along the Bat’a Canal is documented inside the two carriages.
In the Dubnany village, there are also exhibitions concerning
the history of mining and glass making industries.

The current oil and gas production sites gradually moved
more and more outside the Hodonin city, but the headquar-
ters of the oil company (Czechoslovakian Oil Fields, later
Moravian Oil Fields — since 1992 transformed from the state-
owned enterprise into the joint stock company MND, a.s.) al-
ways resided in Hodonin. Architectonically, the remarkable
building of the MND headquarters is nowadays an insepara-
ble part of the city.

The tourists interested in oil production history can visit
the monument at the oldest Nesyt oil field or at the Museum
of Oil Production and Geology in Hodonin, established in the
historical building of the former Austro-Hungarian military
barracks (Fig. 9). A very interesting exhibition captures the
tradition of oil production in Czechoslovakia, the geology of
Moravia and the history of petroleum exploration.

Fig. 9. Historical building of military barracks — today’s the Mu-
seum of Oil Production and Geology in Hodonin, photo M. Klem-
pa * Historyczny budynek koszar — obecnie siedziba Muzeum Ek-
sploatacji Ropy Naftowej i Geologii w Hodoninie, fot. M. Klempa

perhaps also students of engineering and technology, who
are keen to discover examples of machinery that they learn
about. It is possible to establish cooperation between vari-
ous public sector organizations. This trend shows the tourist
potential of Czech technical monuments. Of course, the way
from closed factories or closed mines to successful tourist
products is very long, costly and difficult to organize. How-
ever, it is worth pursuing, because the Czech Republic has
a great potential in this field.

Generally, it can be stated that the tourism has undergone
essential changes, similar to the whole economy of our coun-
try, particularly over the past 25 years. Heavy industry re-
treated into the background, when mining, quarrying and the



The development of the industrial city Hodonin (Czech Republic) from the perspective of tourism

metallurgical industries slowly ceased production. With the
demise of these types of industry, the affected regions were
seeking various options to employ the excessive labor force,
rather poorly prepared to take jobs in the innovative high-
tech industry. One of these ways was to develop the branch
of tourism. In typical industrial districts which cannot offer
“traditional” tourist attractions, as e.g. historical or architec-
tural monuments, cultural institutions and events (museums
and galleries) or, at least, spa and wellness resorts, this was
a complex and long-lasting process.

The example presented here is the Hodonin region, origi-
nally a farmland, famous for wine making and gardening,
where mining of lignite, oil and natural gas, and quarrying
of industrial stones (granite, marble, etc.) have lasted for al-
most one and half centuries. After the closure of the lignite
mines and decline of petroleum production, the transition to
other activities — particularly to the tourist sector — has be-
come much easier.

There are a lot of other technical attractions (especially
contemporary ones) in the Hodonin region, which could be
presented to a wider audience. In many cases, it can be done
by the simple development of short branches to the existing

wine cycling trails. For instance, the Podluzi tourist trail may
include the oil collection centres in the Hrusky and Podvorov
municipalities, together with Tvrdonice technological equip-
ment for underground gas storage. Alongside the trails, it is
also possible to see the typical surface mining equipment
called mine trestles, which are typical elements of the local,
post-industrial landscape. Integrating the traditional tourist
attractions with industrial tourist objects provides other yet
undeveloped tourist potential.

In the discussed region, a vast number of other techni-
cal monuments exist, that may catch public attention. Such
objects should at least be identified and described. In many
cases, they can be accessed by minor detours from the main
wine trails. Near the already mentioned Podluzi Wine Trail,
we can find an oil collection centre near Hrusky and Podvo-
rov villages. We can also visit a type of midstream technol-
ogy plant, at the Tvrdonice underground gas storage facil-
ity. Typical sucker rod pumps for oil production can be seen
along the whole trail, which contribute to the specific nature
of the regional landscape. Significant touristic potential still
exists when traditional tourist sites are integrated with indus-
trial monuments.
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Abstract: The Sudetes Mts. have a large potential where geotour-
ism can develop, because of their most diverse geological struc-
ture and landforms in Poland. It is essential to perform a com-
plete diagnosis of the geotouristic potential within this region.
Up until now, different kinds of activities were developed in this
region associated with geotourism, such as the establishment of
associations, creation of educational footpaths, thematic maps,
flyers, educational centers and a geopark. The aim of this paper is
to present the potential of the Sudetes Mountains as geotouristic
products. “First-rate” regions can be distinguished with defined
offers. Thanks to these offers, a trans-border geotourist product
network can be created.

Key word: geotourism, geotourist product, geotourist region, Su-
detes Mts.

Tres¢: Wspolczesnie coraz czeSciej gospodarczy rozwoj regionu
rozpatrywany jest przez pryzmat turystyki. Sudety majg duzy i roz-
norodny potencjal turystyczny, a rozwdj geoturystyki zwigzany
Jjest ze zroznicowang budowq geologiczng i rzezbg terenu. Poten-
cjal ten moze zostac¢ wykorzystany w kreowaniu produktow geo-
turystycznych. W przypadku tych regionow podejmowane sq co-
raz bardziej widoczne inicjatywy, ktorymi sq m.in. lokalne grupy
dziatania, stowarzyszenia, osrodki edukacyjne, geoparki, szlaki
dydaktyczne oraz opracowania krajoznawcze. W wyniku okreslo-
nych dzialan powstaje specyficzny produkt turystyczny przezna-
czony dla geoturystow. Celem artykutu jest przedstawienie po-
tencjatu regionu Sudetow stuzqcego do kreowania produktow
geoturystycznych, z wyroznieniem najistotniejszych w tym wzgle-
dzie regionow. Natomiast dzigki takiej ofercie mozna wykreowaé
transgraniczny, sieciowy produkt turystyczny.

Stowa kluczowe: geoturystyka, produkt geoturystyczny, region

geoturystyczny, Sudety
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Introduction

Tourism is a global phenomenon and is developing very
intensively, growing from year to year. Along with this
growth, the motives of tourism are more and more differ-
ent. These motives correspond with re-discovering famous
regions based on “new subjects” and exploring unknown re-
gions.

More specialist tourist preferences develop new know-
ledge and educational functions of an area with new tech-
nologies and more active visiting forms. This corresponds to
a trend. Accordingly, tourism has evolved from the tradition-
al “3 x S” (Sea, Sun, Sand) to “3 x E” (Entertainment, Excite-
ment, Education). The desire to enjoy new experiences, feel
unique emotions and take certain actions prevails now. The
destination marketing will be broadly oriented towards this
(Tourism 2020..., 2001).

Relatively recent types of tourism include geotourism,
which corresponds to the “3 x E” trends. The Sudety Mts.
is a highly attractive region for geotourism because of its di-
verse geological structure, types of landforms and numerous
mining sites. This region contains different types of natural
and cultural mountain landscapes.

The aim of this paper is to present the potential of the Su-
detes Mountains related to the creation of geotourist prod-
ucts.

“First-rate” regions can be distinguished within the Su-
detes They provide defined offers, which can create a trans-
-border geotourism product network.

“Geotourism” was defined for the first time by Hose
(1995), who emphasized the difference between leisure tour-
ism, directed towards recreation and psychophysical regen-
eration, and the cognitive tourism, directed towards gaining
the knowledge of the visited destinations. “A form of natural
area tourism that specifically focuses on landscape and geol-
ogy. It promotes tourism of geosites and the conservation of
geo-diversity and an understanding of Earth sciences through
appreciation and learning. This is achieved through indepen-
dent visits to geological features, use of geo-trails and view-
ing points, guided tours, geo-activities and patronage of ge-
osite visitor centers” (Newsome, Dowling, 2010).

“The provision of interpretive and service facilities to
enable tourists to acquire knowledge and understanding
of the geology and geomorphology of a site (including its
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contribution to the development of Earth sciences) beyond
the level of mere aesthetic appreciation” (Hose, 1995).

“Geo-" in geotourism is connected to geology, geomor-
phology and landscape natural features. Natural heritage is
related to geodiversity, which is commonly understood as di-
versification of abiotic elements of the natural environment,
i.e. geological structures, landforms, soil types, ground- and
surface waters, climate and natural processes (Gray, 2004;
Koztowski et al., 2004). Geosites are geotouristic destina-
tions, where geological and geomorphological forms and
processes can be admired (Migon, 2012a). The landscape
features have scenic values, which help in understanding
and interpreting geological and geomorphological phenom-
ena and can be photographed and admired. For these reasons,
Newsome and Dowling (2010) indicate a strong connection
between “geotourism” and “landscape tourism” (“turystyka
krajobrazowa” of Andrejczuk, 2010). According to Mateo-
-Rodriguez (2003) “landscape tourism” is a high-level prod-
uct, which is prepared for discovering a landscape, field
watching and understanding natural and cultural features
with a link to sustainable development.

Geotouristic product
as a new regional offer

Touristic product in its broad sense is a combination of
what tourists do and the assets, devices and services which
they use for this purpose (Medlik, 1995). A similar view is
presented by Kaczmarek et al. (2010), who define the tour-
istic product as a “set of utilities related to touristic trips, i.e.
touristic goods and services available on the market, enabling
people to plan a journey, travel and collect experiences”.

The touristic product in a strict sense is a very complicated
item, comprising numerous and various elements: both mate-
rial (including amenities) and immaterial goods, values and
services. All these elements should be linked by one main
idea (i.e. an idea of a product), and also by an adequate and
efficient organization providing logistic security, profession-
al “production”, selling etc. The touristic product depends
mainly on its organizer (i.e., their professionalism, reliabil-
ity, quality of services etc.) (Kaczmarek et al., 2010).

The geotouristic product is defined by several authors.
According to Farsani ef al. (2012) and Migon (2012a) it is
created and purchased by man and; it is sustainable product,
which integrates traditional products with new concepts and
interpretations, it stimulates the local economy and promotes
geotouristic destinations, and it is an educational and protec-
tive tool, which uses its geological attraction.

In the literature, a geoproduct is presented as the core
of the geotouristic product. (Dryglas, Miskiewicz, 2014).
Equally important to ,,a core” of a product (i.e. purchased
package of values and services) are its environment, weather
during holidays, new acquaintances made while travelling,
general atmosphere of a trip, feelings of participants, new ex-
periences gained, and the image of the beauty spot.

A geotouristic product is a composition of a geo-product
and the concept of tourism. Thus, geotouristic products are
tangible and intangible geo-products developed on the basis
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of abiotic nature, co-created (knowledge and craft) and ex-
perienced in connection with travel outside the place of resi-
dence, both before travel, during its duration, as well as dur-
ing the geotourist’s stay and after his return, enabling the
fulfillment of geotouristic purposes (Dryglas, Miskiewicz,
2014).

A geotouristic product is a very complex issue that cannot
be identified only with the supply of services and geotouristic
attractions gathered in the investigated area. In order to talk
about the geotouristic product, elements of geotouristic sup-
ply should be subordinated to the common concept aiming to
satisfy the needs of tourists and implemented by one of the five
items: package geo-tour organizers, local self-government,
manufacturers of individual geotouristic products, local com-
munity and the tourists themselves (Dryglas, 2012).

Universal characteristics of the touristic product:

the essence of a touristic product — comprises the basic
needs of tourists (e.g. the need for rest, learning something
new strictly connected with the motives of travelling),
real (tangible) product — is an actual market offer stating
what the client gets for his money, it comprises all stand-
ard elements of a tour package enabling the realization of
the essence of a touristic product (fulfilling tourists’ need),
extended product (enriched, enlarged, improved) — contains
additional services included in a tour offered, increasing its
attractiveness (Kaczmarek et al., 2010).

The principal objective of geotourism is the transforma-
tion of geological characteristics of a region into a touristic
product. This objective can be achieved by the following as-
signments:

a popularization — promotion and presentation of geologi-
cal heritage with the application of various media tech-
niques,

education — implementation of Earth sciences at all levels
of teaching,

research and development — preparation of research meth-
ods, tools and techniques,

protection — security and conservation of geosites by prop-
er management,

design — preparation of geosites as tourist destinations,
organization — preparation and guidance of geotouristic
trips, meetings, conferences, etc.,

training — preparation of the personnel for geotouristic ser-
vices (Miskiewicz et al., 2007).

Within the geotouristic product types, we can distinguish
simple and complex geo-products that pass into and overlap
each other in order to create different categories having ma-
terial and immaterial content. From the hierarchical structure
of geo-products defined by Dryglas and Miskiewicz (2014)
in the Sudetes we can distinguish the following:

a place — the first-rate subregions which embrace all of the
above types of geo-products,

a trail — geo-educational pedestrian trails, auto- route trail,
a service — geotouristic guided trips,

an entity — mining museums and geo-centers,

an object — printed materials, geo-guidebooks and geo-
maps (Tab. 1).
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Categories
Kategie

Object

Tab. 1. The hierarchical structure of material and immaterial categories of geoproducts (after: Dryglas, Miskiewicz, 2014) « Struktura
hierarchiczna materialnych i niematerialnych kategorii produktow geoturystycznych (za: Dryglas, Miskiewicz, 2014)

Geo-products
Produkty geoturystyczne

Examples from Poland
Przyktady z obszaru Polski

printed materials: geotourist and geological guides, catalogues of geotourist objects, geotourist/

tourist-geological maps, geo-teaching aids, albums, magazines, brochures, postcards, etc.

materiaty drukowane: przewodniki geoturystyczne i geologiczne, katalogi obiektéw geoturystycznych,

mapy geoturystyczne, pomoce naukowe, albumy, magazyny, broszury, pocztéwki itd.

virtual materials/multimedia: geo-information websites, geotourist virtual tours, geo-applications,
CD, DVD etc.

Przedmiot

materiaty wirtualne i multimedia: strony geoinformacyjne, geoturystyczne wycieczki wirtualne,

handicraft e.g. jewellery, geo-cosmetics, geo-decoration, bottled water, glassware, metalwork /
rekodzielnictwo, np. bizuteria, geokosmetyki, geodekoracja, woda butelkowana, szkto, metaloplastyka

geoaplikacje itd.
geo-interpretative panels / panele geointerpretacyjne
collections of rocks, minerals and fossils / kolekcje skatf, mineratéw i skamieniatosci

Basic
Prosty

Entity
Miejsce

permanent exhibition e.g. / ekspozycje state np.:
geological and paleontological museums / muzea geologiczne i paleontologiczne,
geo-centres / geocentra edukacyjne
stone in architecture / kamieri w architekturze
mining facilities / obiekty gérnicze
erratic boulder park / gtazy narzutowe

Wydarzenie

Event

temporary exhibitions such exhibitions and markets of minerals and jewellery products /
ekspozycje czasowe, takie jak wystawy i targi mineratéw i wyrobdw jubilerskich
geological picnics / pikniki geologiczne
geological festivals / festiwale geologiczne
competitions geological knowledge / konkursy wiedzy geologicznej
geo-presentations: lectures, broadcasts movies, etc. / geoprezentacje: wyktady, filmy itd.
geo-conferences / geokonferencje

Service
Ustugi

geo-guide services / geoustugi przewodnickie
geo-training services / geoszkolenia
geo-education services / geoedukacja
geo-information services / geoinformacja
geo-sales services / sprzedaz geoproduktow
geo-medical services e.g. balneotherapy, halotherapy, lithotherapy /
geoustugi medyczne: balneoterapia, haloterapia, litoterapia

Complex
Ztozony

Tourism
package
Pakiet
turystyczny

package geo-tours / pakiety geowycieczek
geo-school camps / obozy geoturystyczne
outdoor geo-games e.g. questing / gry geoturystyczne

Trail
Szlak

geotourist trail / szlaki geoturystyczne
geostrada / trasa geoturystyczna
educational trails / szlaki edukacyjne
underground mining tour / podziemne wycieczki

Place
Obszary

UNESCO geoparks / geoparki UNESCO
national geoparks / geoparki krajowe
geological parks / parki geologiczne
dino-parks / parki dinozauréw
spas / osrodki spa
geo-regions / georegiony
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The geotouristic potential
of Sudetes Mts.

The Sudetes is a mountain range in Central Europe and an
area of remarkable geodiversity. In recent years, the area has
been promoted as a geotouristic destination. Various initia-
tives were aimed at better understanding of its geoheritage
(Migon, 2014a). All Sudetes Mts. cross-border regions have
the possibilities for geotouristic development, but two areas
are cradles of local nature-based tourism. These are the gran-
ite massif of the Karkonosze Mts., in the west, and the sand-
stone stepped plateau of Broumov Highland and Stolowe
Mountains, in the central part of the Sudetes (Migon, 2014a).
After initial review, two types of regions with the potential
touristic development can be distinguished:

the “first-rate” regions with highest geotouristic values and
best developed infrastructure, leaders of geotourism in the
Sudetes Mts. (Karkonosze Mts., Kaczawskie Mts. and Kac-
zawa Upland, Stotowe Mts., with a Broumov Highland),
the “second-rate” regions with a high potential and poor
geotouristic recognition (Kamienne Mts., Walbrzyskie Mts.,
Snieznik Massif, High Jesenik, Opawskie Mts., Luzyckie
Mts.) (Rogowski, 2014).

Main geotouristic values, located in the Sudety Mts., are:

mountain postglacial landforms,

relicts of volcanic activity during different geological pe-
riods,

rocks and labyrinths (“rock cities”) of sandstone, granites
and gneisses,

Niedzwiedzia (Bear) Cave in Kletno,

river gorges of Nysa Ktodzka, Pelcznica and Bobr,

gold mines in Ztotoryja, Ztoty Stok and coal mines in
Nowa Ruda and Walbrzych,

cyclical events: Agate Summer in Lwowek (Lwoweckie
Lato Agatowe), International Gold Panning Competition
(Migdzynarodowe Mistrzostwa Polski w Plukaniu Ztota) in
Zlotoryja.

The values, with potential to enable the creation of geo-
touristic product in the Sudetes region are:

geotouristic values — abiotic geological and geomorpho-
logical features, mining sites and various subtypes of cul-
tural landscapes; these values were described and protect-
ed against degradation and weeds over-growth;
geotouristic infrastructure — makes available and protects
geotouristic values (educational paths with boards, obser-
vation points, footbridges, ladders and barriers);

the idea, connected with creating a geotouristic yearly
destination image of the Sudetes Mts. with large geodi-
versity and different types of cultural landscape and easy
accessibility;

consolidation of activities and good organization into a co-
hesive, recognizable and positive image, to follow potential
geotourists’ needs

The cooperation of various touristic services, organiza-
tions and higher education institutions creating a network
and establishing a cluster.

All indicated above geoproducts can be defined in the Su-
dety Mts.
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A geotouristic product — a place

The Karkonosze Mountains

The Karkonosze Mts. is the highest and largest range in
the Sudetes. It is a mountainous region that is among the
most valuable landscapes and natural habitats of Central
Europe. This range is protected by the Bilateral Biosphere
Reserve Karkonosze/Krkonose UNESCO/MaB Polish and
Czech Karkonosze National Park. The Certificate of a Na-
tional Geopark was awarded in 2010 (Knapik, Migon, 2010).

The Karkonosze Mts. geodiversity includes a variety of
geological, mineralogical and geomorphological phenomena,
mining remnants and cultural landscapes. Many of the natural
phenomena, according to Knapik ez al. (2011) make the Karkon-
osze Mountains an exceptional area in Poland, and of outstand-
ing value within Europe., This range represents (Stursa, 2013)
a Hercynian middle-mountains landscape. The value of abiotic
nature is promoted through multiple activities in the field of
geotourism and ecological education, including construction
of an extensive network of geosites, marked tourist paths, and
educational trails with information boards. Further promotion
of geodiversity of the Karkonosze is carried out in coopera-
tion with the adjacent Krkonos$sky narodni park on the Czech
side of the mountains, aimed at the establishment of the bilat-
eral Polish-Czech Geopark Krkonose/Karkonosze (www 1),
within the framework of the European Geopark Network
(Knapik et al., 2011). The aesthetic values were categorized
by Wyrzykowski et al. (1991), as a first class landscape with
greatest visual values connected with relief and land cover.

Geotouristic values of the Karkonosze Mts. were the sub-
ject of comprehensive scientific assessment by Knapik et al.
(2011). The geosites with the best marks are: Small Snow
Cirque (Maly Sniezny Kociot), Owl Valley (Sowia Valley),
Mt. Rocky Table (Skalny Stot), Great Snow Cirque (Wielki
Sniezny Kociot), and Rock Pilgrims (Pielgrzymy), Small Lake
Cirque (Kociol Matego Stawu) Mt. Sniezka (Sniezka). Anad-
ditional study was performed by Rogowski et al., (2013). He
assigned the best marks to Mt. Sniezka, cirque of a Small Lake,
Mt. Chojnik, Kamienczyk waterfall and gorge, Szklarka wa-
terfall, Cicha Valley, Rownia pod Sniezka (Under Mt. Sniezka
Plane), Biaty Jar, Sowia Valley (Owl Valley), Lomniczka
cirque, Maty Sniezny Kociot (Small Snowing Cirque).

The geotouristic infrastructure of the Karkonosze Mts.
contains educational centers, educational paths, guidebooks,
maps and geotouristic trips and workshops. The Centre of
Ecological Education in the Karkonosze National Park (Cen-
trum Edukacji Ekologicznej Karkonoskiego Parku Narodo-
wego) in Szklarska Porgba and permanent ecological exposi-
tions in Vrchlabi were established. They present the abiotic
nature of the Karkonosze Mts. Interactive presentations show
among other things postglacial kettles, peat bogs and natural
phenomena and the influence of humans on the mountains
The network of 13 educational paths with panels present var-
ious geotouristic issues like geological, mineralogical and
geomorphological features and post-glacial transformation
of mountain relief in the Karkonosze Mts. and around Kar-
pacz and Szklarska Poreba.

The park staff offers geotouristic trips and work-
shops for every tourist, mainly for school groups. The ge-
otouristic guidebook by Knapik (2008), an atlas (Atlas.
Georoznorodnosc...,2011) and a book about the Karkonosze
landscape and rocks (Migon, 2012b) were published.
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The potential of the Sudetes Mountains for the development of geotouristic products

The Polish and Czech geoparks, national parks with com-
mon logo, identity and park staff with various cooperation
levels are examples of integration. Good identification of
this region can serve as attribute useful in creating a cohe-
sive geotouristic product. In the future, the Karkonosze Mts.,
a cross-border geotourism product will be a place with the
name Postglacial Land of Liczyrzepa (Polodowcowa Kraina
Liczyrzepy), which will show the existing Pleistocene moun-
tain glacier in the highest part of the Sudetes Mts. Thanks to
this product, the Karkonosze Mts. will become the best rec-
ognized region in the Hercynian mountain system in Europe
(Figs 1, 2).

The Land of Extinct Volcanoes

The Kaczawskie Mts. and Kaczawa Foothills are parts of
the West Sudetes Mts., rich in geoheritage properties. Ge-
odiversity of this area includes geological, mineralogical
and geomorphological features connected to volcanism in
the Sudetes, gold-mining and quarry remnants and cultural
landscapes. The aesthetic values were categorized by Wyr-
zykowski et al. (1991) as second class landscapes, with the
greatest visual values connected to relief and land cover. Ac-
cording to Pijet-Migon and Migon (2009), this geodiversity
reveals long geological history, and a variety of rocks of dif-
ferent age and origin and landforms. Among them, vestiges
of ancient volcanism are widespread, including ones from

the latest phase of volcanism in the Sudetes, dated back to
the middle Cenozoic. Collectively, they provide insight into
the geological evolution of the area and are very important
scientifically (www 2). However, many also possess out-
standing scenic qualities. Some exhibit forms of distinctive
conical and domed hills, which are characteristic landmarks
of the regional landscape (e.g. volcanic plug Ostrzyca or
Grodziec). In others, natural processes or quarrying have ex-
posed the internal structure of a volcanic body, particularly
the regular columnar jointing (e.g. Ostrzyca, Wilcza Gora,
Czartowska Skata) (Pijet-Migon, Migon, 2009). Most valua-
ble areas are covered with geological and landscape reserves
and the Landscape Park ”Chelmy”.

The geotouristic values, potential and possibilities of geo-
touristic development in region were characterized by Pijet-
-Migon, Migon (2009) and Migon, Pijet-Migon (2010). The
geotouristic potential of Wojcieszow sub-region was described
by Mianowicz and Brzozowska (2009). Rézycka (2014) indi-
cated seventy potential geotouristic attractions. They repre-
sent different types of objects such as tors, quarries, caves,
lime kilns, remnants of past metalliferous mining, stone-made
buildings, gravel-sand pits, viewing points, springs, an an-
thropogenic lake, river channel, erratic boulders. Cedro ef al.
(2009) assessed geosites giving the best note to: Mt. Wolf
(Wilcza Gora), Wielislawskie Organs (Organy Wielistawskie),
and Mysliborski Gorge (Wawoz Mysliborski).

b

s [ / il

Fig. 2. Studnicni Hora and Obri Dul — the postglacial heritage of the Giant Mts., photo M. Rogowski ¢ Studnicni Hora i Obri Dul — polo-

dowcowe dziedzictwo Karkonoszy, fot. M. Rogowski
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The sightseeing of three mining objects — Goldmine ”Au-
relia”, gold museum in Ztotoryja, open-air gold museum in
Leszczyna — and two events, the international Agate Summer
in Lwowek (Lwoweckie Lato Agatowe) and the International
Gold Panning Competition (Migdzynarodowe Mistrzostwa
Polski w Plukaniu Ztota) are important elements of the geo-
touristic offer of the region (www 3). Other geotourism in-
frastructure is created by 11 educational paths and 2 tourist
furnished educational panels. In 2014, geotouristic materials:
guidebook, geotouristic map and photography album were
published.

In a recent project aimed at economic development of the
area and carried out since 2004 by the Kaczawa Partnership
(Partnerstwo Kaczawskie), the phrase “In the Land of Extinct
Volcanoes” has been chosen as a label, through which the re-
gion would be identified. Cooperation between participants
is developing, and finally a cluster can be established. Thanks
to this initiative, an ecomuseum, workshops and geotourism
trips were created. The most significant initiative is The Su-
decka Education Centre in Dobkow (Sudecka Zagroda Edu-
kacyjna), which will be focused on volcanic phenomena and
cultural landscape of the Sudetes Mts.

The geotourism potential of The Land of Extinct Volca-
noes (Kraina Wygastych Wulkanow) is being used in var-
ious initiatives to strengthen the tourist offer on the inter-
national tourism market. This region can be developed as

a geotouristic product — a place, which will become one of
the recognized volcanic areas in Central Europe (Figs 3, 4).

The Stotowe Mts.

The Stotowe Mts. is one of the most famous touristic sub-
regions in the Sudetes Mts., located along the Polish- Czech
border. This region is a distinctive landscape unit in the cen-
tral part of the mountain range of the Sudetes, which forms
an extended tract of diverse relief, about 300 x 80 km in di-
mension, occuring along the north-eastern rim of the Bohe-
mian Massif in Central Europe (Migon, 2012c). Three hori-
zontal rocky layers build these mountains:

— 850-919 m— the highest bastions built of upper joint sand-
stones — Szczeliniec Wielki, Szczeliniec Maly, Skalniak
and Naroznik,

— 500-800 m — middle plateau of Karlow and Lezyce, cov-
ered by marls,

— 400- 500 m — the lowest level in the south-eastern part.

The geoheritage and its development has determined some
sub-regions: Adrspassko-Teplické rocks and Ostas, Brou-
movské Stény, Btedne Skaty and Szczeliniec Wielki. Most
valuable areas are located within the national park, in natural
reserves and the protected landscape area. The aesthetic val-
ues were categorized by Wyrzykowski et al. (1991) as a first
class landscape, with the greatest visual values including re-
lief and land cover.

Fig. 4. Devil’s Rock — the neck, meaning the remnant of a volcanic chimney, photo M. Rogowski ¢ Czartowska Skata — nek bedacy pozo-

statoscig komina wulkanicznego, fot. M. Rogowski
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The potential of the Sudetes Mountains for the development of geotouristic products

The Stotowe Mts. geodiversity includes geomorphologi-
cal features of major and minor landforms in the sandstone
landscape. These geovalues were described in two guide-
books by Wojewoda (2011) and Wojewoda ed. (2013), and in
a geological-tourist map by Cech and Gawlikowska (1999)
and Wojewoda (2013). In the Czech part, an initiative Brou-
movsko Geopark was created, and for its needs, 44 geosites
were described (Wwww 4).

The geotourist infrastructure composes of 9 educational
paths with educational panels, a guidebook of Geoattractions

of the Stolowe Mts. and a map and educational center Geop-
ark Vnitrosudetska panev — Viziiov u Muzimésti mainly des-
tined for kids (www 5).

The Stotowe Mts. region will become a geotouristic prod-
uct despite the lack of a common initiative. There are no cross-
border coordination activities. On the Polish part, there is a na-
tional park. On the Czech part, a partnership Broumovsko
Geopark exists. There is a chance for the Stotowe Mts. cross-
border region to become the most recognized sandstone land-
scape region in Central Europe (Figs 5, 6, 7, 8).

¥y

Fig. 6. The northern edge of the middle plateau of the Stotowe Mts., photo M. Rogowski ¢ Poétnocna krawedz srodkowego poziomu Gor

Stotowych, fot. M. Rogowski

Fig. 7. Devil’s Rock on red sandstone in the Stotowe Mts., pho-
to M. Rogowski * Czartowskie Skaly zbudowane z czerwonego
piaskowca w Gorach Stotowych, fot. M. Rogowski

Fig. 8. Traitor Rock in the Osta$§ Massif — one of the geosites in the
Sudetic Geostrada, photo M. Rogowski ¢ Skata Zdrajca w masy-
wie Ostas$ — jedno z geostanowisk Geostrady Sudeckiej, fot. M. Ro-
gowski
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The potential of the Sudetes Mountains for the development of geotouristic products

The Snie:nik Massif

Karst geotouristic values of the Snieznik Massif are unique
and valuable. The geotourism attraction was described by
Koszela and Marek (2013). Staszek (2014) and focused on
the Klesnica Valley, where 12 geosites were marked. Many
valuable geological objects, as well as remnants of ancient
mining, constituting valuable cultural-historical legacy are
located in the area of the discussed valley. These objects in-
clude the Bear Cave, marble quarry, Marianna Spring, spoil-
heap, Museum of the Earth, mine of uranium and “Gracious
Stone” lime kiln (Koszela, Marek, 2013). The aesthetic val-
ues were categorized by Wyrzykowski ef al. (1991) as a first
class landscape with greatest visual values including relief
and land cover.

The geotourism infrastructure composes of two under-
ground trails in NiedZzwiedzia cave and Uranium Mine in
Kletno, Earth geological museum in Kletno, educational
path Karst around Niedzwiedzia cave and 4 other geological
and geomorphological objects in the Polish and Czech parts.
There is a Nauc¢na stezka Kralicky Snéznik, Kletno — Mt.
Snieznik, Puchaczéwka Pass — Mt. Snieznik and Path around
Stronie Slaskie (www 6). Finally, there is a geological-tourist
map of Snieznik Massif. All of these activities contribute to

developing a karst cross-border geotouristic region. Unique
karst values, existing infrastructure and activity of local gov-
ernment of Stronie Slaskie and Staré Mésto pod Snéznikem
create a friendly atmosphere in the touristic product of this
region (Figs 9, 10).

The Watbrzych Geotourist Area

This area is composed of the Kamienne Mts., the
Walbrzyskie Mts., the Sowie Mts., the Walbrzyskie Foot-
hills, the Kamienna Gora Basin and was presented by Thna-
towicz et al. (2011). These authors made an inventory of 149
geotopes located in the Walbrzych Geotourist Area and de-
scribed the results of valorization. These geotopes have been
selected and evaluated. They represent 6 geological themes —
sedimentology, volcanism, metamorphism, geomorphology,
hydrogeology, quaternary geology.

These themes show the most attractive types of the geo-
touristic offer:

— volcanism phenomena and landforms in the Suche and the
Watbrzyskie Mts.,

— hydrogeological phenomena — gorges and ravines in the
Walbrzych Geotourist Area,

— acoal deposit and mines in the Watbrzyskie Mts.

or L iy a5

Fig. 10. View from Klepac (Three Seas Summit) towards the Mt. Snieznik. The peak is covered by gneiss rubble, photo M. Rogowski + Widok
z Klepacza (Trojmorskiego Wierchu) w kierunku Snieznika. Szczyt pokryty rumowiskiem gnejsowym, fot. M. Rogowski
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o

Fig. 12. Stozek Wielki — one of the steepest peaks in the Watbrzych Geotourist Area, photo M. Rogowski ¢ Stozek Wielki

1% . A AN

i N

— jeden z naj-

bardziej stromych szczytow w Watbrzyskim Obszarze Geoturystycznym, fot. M. Rogowski

The aesthetic values were categorized by Wyrzykowski et
al. (1991) as a first class landscape with greatest visual val-
ues including relief and land cover.

Based on the results of the valorization of geotopes,
analyses of geology and geomorphology of the area, as well
as evaluation of land development, the seven geotourist sub-
areas (so-called domains) have been differentiated. The re-
sults of the geotopes inventory and valorization indicate
a possibility to propose a new geotouristic area in the ex-
amined region and name it the Watbrzych Geotourist Area
(Ihnatowicz et al., 2011). These authors suggested further
means of geotouristic development — an ecomuseum, educa-
tional pedestrian paths and roads. The Walbrzych Geotourist
Area possess a great potential in geotouristic development.
At present, this is a region without any development of geo-
tourism (Fig. 11, 12).

A geotouristic product — a trail

Sudetes Georoute

The international project Sudetes Georoute was created
by the Lower Silesia Branch of the Polish Geological Insti-
tute — National Research Institute and Czech Geological Sur-
vey in 2013. It was founded by the Operational Programme
for the Czech Republic — Republic of Poland Cross-Border
Cooperation 2007-2013. The project is aimed at the crea-
tion of an attractive geotouristic route, 600 km long, within
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cross-border areas of Poland and Czech Republic (Cwoj-
dzinski et al. 2011). The results of geological and landscape
studies along this route was presented in three parts: West
Sudetic Geostrada (Lodzinski et al., 2009), Central Sudetic
Geostrada (Bartu$ et al., 2009) and Eastern Sudetic Geo-
strada (Stomka et al., 2009). The project provided a geo-
logical-tourist guidebook, 21 information boards, 21 infor-
mation leaflets and a website www.geostrada.eu (www 7).
This route measures over 600 km and has 300 viewing
points. It is a cross-border geotourist project — a trail accord-
ing to Kaczmarek et al. (2010), constructed of a series of
places or sites bound by a theme and forming a route. In the
pyramid of tourist products, the route represents the high-
est level of integration. This group includes products that
require organizational integration (unification of elementary
products) and have particular localization in the geographic
space (Stasiak, 2006). The Sudetes Georoute idea is a geo-
tourism subject with geological and geomorphological val-
ues, with the possibility to visit by car, bike and occasionally
on foot and with educational, scientific and aesthetic mo-
tives of tourist activity.

For the sake of specialist language used in the guidebook,
the Sudetes Georoute is actually dedicated mainly to geolo-
gists, geomorphologists and well prepared Sudetes fans. It is
certain, that an offer should be prepared for awider group of
geotourists and landscape tourists. A lack of analysis of the
demand for the Sudetes Georoute and geotourism in the Su-
detes Mts. leads to the lack of a geotourist offer (Fig. 13).
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Potential product of the trail
of the mineral spring

Since a few centuries ago, several dozen health resorts in
the Sudetes Mts. are in operation. A the base of their activity,
various mineral springs, one containing essential elements of
inanimate nature, are distinguished (www 8). They belong
to a very important group of geotouristic objects. For many
years, according to Marszatek et al. (2008), spring water has
been used for drinking purposes, and also very often as me-
dicinal water, with regard to its specific chemical composi-
tion and physicalor pharmaco-dynamic properties. Health re-
sorts and spas have been found in the place of the occurrence
of mineral springs. In the Sudetes Mts., well-known springs
of mineral and thermal water occur, recognized as medicinal
water.

The tourist product of a health resort consists of elements,
on the one hand, delivered by the destination and on the other
hand, by subjects influencing formation, development and
management of the health resort. The elements of the touris-
tic product of a health resort are dependent on the activities
undertaken by public, private and non-profit sectors. Among
the groups responsible for shaping the tourist products of
a health resort, local society and tourists or patients should
be mentioned (Dryglas, 2012).

At present, 9 health resorts on the Polish part and 8 on
the Czech part exist in the Sudetes Mts. (www 8; www 9).
Every resort has various offers, based on mineral and ther-
mal spring and peloids. Cooperation between these resorts
in creating a coherent offer, promotion and brand has begun
some years ago. Joint action of every Sudetes health resort
strengthens their position on the European touristic market.

Potential product
of underground touristic routes

Based on the distribution of natural resources, mining
sites and their potential as well as actual use in Geotourism,
Nita and Myga-Piatek (2014) selected 20 actual and poten-
tial geotouristic regions in Poland. These regions were divid-
ed into three basic categories based on their attractiveness.
Lower Silesia, especially the Sudetes Mts., is a first class re-
gion with international importance and several large exploi-
tation and post-exploitation objects.

Currently 13 underground tourist routes located in the Su-
detes Mts. will make a touristic product — a trail. This con-
sists of 5 caves and 8 mining objects. There are Niedzwiedzia
cave, Radochowska cave, Bozkovské dolomitové cave, Na
Pomezi cave, Na Spi¢aku cave gold mines in Ztotoryja and
Ztoty Stok, coal mines in Nowa Ruda, Walbrzych with Old
Mine Science and Art Centre (Stara Kopalnia — Centrum
Nauki i Sztuki), The Bohumir Mine in Zacléf, ore mine in
Obii Dul under Sniezka Mt. and uranium mines in Kletno
and Kowary (www 10). The caves in the Czech Republic are
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managed by the Caves Administration of the Czech Republic
(Sprava jeskyni Ceské republiky) with protection, manage-
ment and promotion activities created for the brand. Every
object will be a part of an underground route, with a com-
mon marking strategy and coherent image. The product infra-
structure is composed of existing underground marked tour-
ist trails, guided services, educational panels and storytelling.
Niedzwiedzia Cave, gold mine in Ztoty Stok, coal mine in
Nowa Ruda and uranium mine in Kowary and Kletno rep-
resent the most developed tourist offers, and according to
Goralewicz-Drozdowska et al. (2013), have the richest sto-
rytelling in Lower Silesia.

Additionally, some authors take notice of the geotouristic
potential of the military complex constructed during World
War II. The possibilities of geotouristic development on the
example of Osdéwka complex, presented by Stach (2014),
emphasize two values: geological — associated with precious
objects of inanimate nature, and historical. In the Owl Mts.,
there are seven underground facilities under the Riese code
name for the construction project of Nazi Germany. At pre-
sent, three objects are tourist attractions with underground
routes related to military tourism. But according to their geo-
logical features, this complex has also potential geotouristic
values.

Thanks to most touristic recognized objects in associa-
tion with the caves in the Czech Republic, a leading function
of cross-border geotouristic product will be defined. Coop-
eration between all underground trail management will pro-
duce promotional campaigns, tourist information, common
tickets, special offers, sightseeing tours and organization of
events.

Furthermore, the product of the underground touristic
routes can be divided into three sub-products:

— “Sudetes caves” on Polish and Czech areas,

“Sudetes mines and tunnels” with plenty of mineral
resources, aimed at industrial tourists,

“Military complexes in the Sudety Mts.”, aimed at mili-
tary tourists, with the Czechoslovakian defense fortifica-
tions from 1935-1938 named Benes Line.

Potential product
of geotouristic pedestrian trails

In the first geotouristic region, 27 educational paths and
trails exist. In other regions, there are more than ten other
educational trails presenting geotouristic values. These trails
are equipped with educational panels and enable tourists to
make individual trips. The complex management of these
trails has made it possible to publish guidebooks, brochures
and create phone application and multimedia guides. Divided
into 3 networks, geotouristic paths make a product in:

— 13 educational paths in Karkonosze Mts. managed by
the staff of Karkonosze National Park, forest district and
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Karpacz, Szklarska Porgba, Piechowice towns, these paths
are a part of the infrastructure of a product —a place; some
of them have its own names -Giant Mountains Glacial
Heritage Educational Path (Dziedzictwo Polodowcowe
Karkonoszy), Geotourist path in the Eastern Karkono-
sze (Sciezka geoturystyczna we wschodnich Karkono-
szach), Nature Path Around the Cirques of the Large and
Small ponds (Sciezka przyrodnicza wokot kottow Matego
i Wielkiego Stawu); there are also published tourist bro-
chures about the mentioned trails;

11 educational paths and 2 tourist trails in the Land of Ex-
tinct Volcanoes managed by the Kaczawskie Partnership
and PTTK; typical geotourist trails are: Trail of Extinct
Volcanoes (Szlak Wygastych Wulkanow) and Edge Trail
(Szlak Brzezny);

9 educational paths in Stolowe Mts. managed by Stotowe
National Park, partnership Broumovsko and NPR Adr$pas-
sko-Teplické skaly.

Thanks to national and landscape park cooperation, geo-
touristic pedestrian trails will form a coherent trail network
in the Sudetes Mts.

Simple geotouristic products

Most simple geotouristic products are a part of complex
ones. Therefore in this part of the text, they will be only men-
tioned. These are product — a service, an entity and an object
according to Dryglas and Miskiewicz (2014).

Geotouristic product — a service is represented by the
Karkonosze National Park geotouristic trips. Games on geo-
touristic pedestrian trails Nature Path Around the Cirques of
the Large and Small ponds, Geotourist path in the Eastern
Karkonosze, Glacial heritage of Karkonosze” will serve as
terrain lesson usage. Another service product is run by The
Sudecka Education Centre in Dobkéw (Sudecka Zagroda
Edukacyjna). It includes searching for minerals: agates, am-
ethyst and quartz in nearby quarry and geological workshops
(www 11).

Geotouristic product — an entity — can be perceived in
Niedzwiedzia cave, gold mine in Zloty Stok, coal mine in
Nowa Ruda and uranium mine in Kowary and Kletno. The
offer of these objects composes of forms of live interpreta-
tion — spoken stories, performed or broadcasted interpreta-
tion and workshops, as well as different forms of written and
visual interpretation (Goralewicz-Drozdowska et al., 2013).
Other products are: Centre of Ecological Education in the
Karkonosze National Park (Centrum Edukacji Ekologicznej
Karkonoskiego Parku Narodowego) in Szklarska Porgba,
The Sudecka Education Centre in Dobkéw (Sudecka Za-
groda Edukacyjna) and permanent ecological expositions in
Vrchlabi. Earth Geological Museum in Kletno and Miner-
als Museum in Szklarska Poreba. They present geotouristic
resources of this land. Additionally, they offer mineral work-
shops and rock recognition.
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Geotouristic product — an object- includes various print-
ed materials characterizing geotourist values in the Sudetes
Mts. There are 10 books: Path of Rock Landform in Stolowe
Mts. (Pulinowa, 2000), Sudetes Mts. geotourism guidebook
(Cwojdzinski, Kozdréj, 2007), Geotourism guidebook in the
Karkonosze National Park (Knapik, 2008), Guidebook of
geotourist paths in the eastern Karkonosze (Knapik, 2011a),
Minerals of the Polish Karkonosze (Knapik, 2011b), Geo-
attractions of the Stolowe Mts. National Park (Wojewoda,
2011), Geoattractions of Radkow (Wojewoda ed., 2013),
geological-tourist guidebook Sudetes Georoute (Gawlikow-
ska ed., 2013), photography album Geotourism attractions of
The Land of Extinct Volcanoes (Migon, 2014b), Kaczawskie
Mts. and Foothills, The Land of Extinct Volcanoes, guide-
book with maps (Migon, 2014c). There are 6 maps: Snieznik
Massif — geological-tourist map (Gawlikowska, Opletal,
1997), Stotowe Mts. geological-tourist map (Cech, Gaw-
likowska, 1999), Atlas Geodiversity and geotouristic values
of Karkonosze National Park (2011), map in the geological-
-tourist guidebook Sudetes Georoute (Gawlikowska ed.,
2013), Geoatraction map of Stolowe Mts. and Broumovs-
ke Steny (Wojewoda, 2013), Kaczawskie Mts. and Upland,
The Land of Extinct Volcanoes, geotouristic map (Migon,
2014d).

Summary

Year after year, the touristic supply of the Sudetes Mts. re-
gion expands. The geotouristic offer grows as well. Thanks
to inventory, evaluation and recognition of the needs of geo-
tourists, a good offer can be prepared in cooperation with the
local community, creating a brand touristic product. Subse-
quently, products can develop into a touristic network and
cluster. According to Roberts (2000), natural resources pro-
vided small touristic companies with a clustering incentive
around geographic icons such as natural health spas or a na-
tional parks. Cluster research indicates that industrial play-
ers tend to concentrate their activities in certain locations,
demonstrating that the tourism industry has the potential to
achieve positive economic outcomes through clustering. In
the European and American touristic market, there are var-
ious cluster initiatives which bring socio-economic profits.
One of them is the Lake Tahoe Basin Prosperity Plan Cluster
Path for a Sustainable Economy. The main aim of the tour-
istic clusters is to build partnership between local business,
educational and research units, local authorities, and rep-
resentatives of local governments. All members including
those from private and public sectors, work together for the
most effective use of the tourist potential of the local desti-
nation (Melisidou ef al., 2014). There is a big chance for the
first-rate Sudetes subregions, with the best geotouristic val-
ues, to become a clustering initiative. This can create a cross-
border brand of a geotouristic product of the Sudetes Mts.,
utilizing the subregions (Fig. 14).
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Streszczenie

Potencjal regionu Sudetow
w kreowaniu produktow geoturystycznych

Mateusz Rogowski

Wprowadzenie

Wspotczesnie coraz czesciej gospodarczy rozwdj regio-
nu rozpatrywany jest przez pryzmat turystyki. Sudety maja
duzy i réznorodny potencjat turystyczny, a rozwdj geotury-
styki zwigzany jest z budowa geologiczng i rzezba terenu.
Potencjat ten moze zosta¢ wykorzystany w kreowaniu pro-
duktow geoturystycznych. W przypadku takich regionow
podejmowane sg coraz bardziej widoczne inicjatywy, ktory-
mi sg m.in. lokalne grupy dziatania, stowarzyszenia, o$rod-
ki edukacyjne, geoparki, szlaki dydaktyczne oraz opraco-
wania krajoznawcze. Dobrze funkcjonujace dziatania moga
by¢ postrzegane przez pryzmat specyficznego produktu geo-
turystycznego. Celem artykutlu jest przedstawienie poten-
cjatu regionu Sudetéw shuzacego do kreowania produktow
geoturystycznych oraz podziatl produktow na poszczegdlne
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kategorie w danych regionach. Natomiast dzigki takiej ofer-
cie mozna wykreowa¢ transgraniczny, sieciowy produkt tu-
rystyczny, rozumiany jako ,,zbidr uzytecznosci zwigzanych
z podrozami turystycznymi, czyli dostgpne na rynku dobra
i ushugi turystyczne umozliwiajace ich planowanie, odby-
wanie, przezywanie oraz gromadzenie doswiadczen z nimi
zwigzanych” (Kaczmarek et al., 2010). Wykorzystujac hie-
rarchiczny uktad materialnych i niematerialnych kategorii
geoproduktu (Dryglas, Miskiewicz, 2014), na obszarze Su-
detow mozna wyrdzni¢ pig¢ kategorii produktéow geotury-
stycznych (Tab.1):

— miejsce — regiony wyrdzniajace si¢ walorami geoturystyc-
znymi,

szlak — szlaki geoedukacyjne i geoturystyczna trasa samo-
chodowa,

ustuga — wycieczki geoturystyczne,

obiekt — muzea i centrum geoedukacyjne,

rzecz — przewodnik i mapy.

Potencjal geoturystyczny Sudetow

Zestawienie istniejacych i potencjalnych geoproduktow
Sudetow zostato poprzedzone inwentaryzacja istniejacych
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opracowan oraz atrakcji geoturystycznych. W zwiazku z tym
mozna wyrézni¢ dwa typy regionow w aspekcie potencjatu
geoturystycznego:

— ,regiony wiodace”, charakteryzujace si¢ najcenniejszy-
mi walorami geoturystycznymi, z najbardziej rozwini¢ta
infrastruktura (Karkonosze, Gory i Pogorze Kaczawskie,
Gory Stotowe);

»regiony drugorzedne” z wysokim potencjatem geotury-
stycznym, ktory jest jeszcze stabo rozpoznany (Gory Ka-
mienne, Gory Watbrzyskie, Masyw Snieznika, Wysoki Je-
senik, Gory Opawskie i Gory Luzyckie) (Rogowski, 2014).

Do gléwnych walorow geoturystycznych Sudetow mozna
zaliczy¢:

gorska rzezba polodowcowa,

pozostatosci dzialalnosci wulkanicznej,

formacje i labirynty skalne,

zjawiska krasowe, np. Jaskinia Niedzwiedzia,

wawozy rzeczne Nysy Klodzkiej, Petcznicy, Bobru,
dawne sztolnie i kopalnie surowcoéw mineralnych,
cykliczne wydarzenia: Lwoweckie Lato Agatowe
w Lwowku Slaskim, Miedzynarodowe Mistrzostwa Pol-
ski w Plukaniu Ztota w Ztotoryi.

Produkt geoturystyczny —
obszar Karkonosze

Karkonosze, jako najwyzszy i najrozleglejszy region Su-
detow, charakteryzuja si¢ bardzo cennymi walorami geotury-
stycznymi, na ktore sktadaja si¢ walory geologiczne, minera-
logiczne i geomorfologiczne, pozostatosci sztolni i krajobraz
kulturowy. Zostaly one opisane i ocenione w opracowaniach
autorstwa R. Knapika et. al. (2011) oraz M. Rogowskiego
et al., (2013), w ktorych do najcenniejszych zaliczono m.in.
Maty Sniezny Kociot, Wielki Sniezny Kociot, skaty Piel-
grzymy, kociot Matego Stawu i Sniezke. Infrastrukture geo-
turystyczna tworza centra i szlaki edukacyjne, przewodniki
i mapy goturystyczne. Pracownicy Karkonoskiego Parku Na-
rodowego organizuja wycieczki geoturystyczne i warsztaty
terenowe. W przyszto$ci obszar ten moze si¢ sta¢ transgra-
nicznym produktem geoturystycznym i najbardziej rozpo-
znawalnym obszarem gérskim wieku hercynskiego w Euro-
pie, dla ktérego mozna zaproponowac nazwe ,,Polodowcowa
Kraina Liczyrzepy” (Fig. 1, 2).

Gory i Pogorze Kaczawskie

Gory 1 Pogorze Kaczawskie lezace w Sudetach Zachod-
nich cechujg si¢ wysokag geordznorodno$cia obejmujaca walo-
ry geologiczne, mineralogiczne i geomorfologiczne zwigzane
z wulkanizmem, pozostatosci kopalni zlota i kamieniotlomow
oraz krajobraz kulturowy. Charakterystycznym elementem
krajobrazu sg wzgodrza stanowiace neki wulkaniczne, takie jak
Ostrzyca czy Grodziec oraz skalne shupy zastyglej lawy. Wa-
lory geoturystyczne zostaly opisane w pracach (Pijet-Migon,
Migon, 2009) i (Migon, Pijet-Migon, 2010) oraz (Mianowicz,
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Brzozowska, 2009) 1 (Rézycka, 2014). Ponadto Cedro et al.
(2009) dokonali oceny geostanowisk, wsrod ktorych do naj-
cennigjszych naleza: Wilcza Gora, Organy Wielistawskie
i Wawoz Mysliborski. Do gtéwnych atrakcji mozna zaliczy¢
Kopalni¢ Ztota ,,Aurelia”, Muzeum Ztota w Ztotoryi, Skansen
Gorniczo-Hutniczy w Leszczynie 1 Lwoweckie Lato Agatowe
oraz Migdzynarodowe Mistrzostwa Polski w Plukaniu Ztota.
Na infrastrukture sktadaja si¢ szlaki edukacyjne i turystyczne.
Opublikowano takze przewodnik, mape i album geoturystycz-
ny. Od 2004 roku dziata w tym obszarze Lokalna Grupa Dzia-
ania Partnerstwo Kaczawskie kreujaca nazwe regionu ,,Kra-
ina Wygastych Wulkanow”. Najwazniejsza inicjatywna jest
Sudecka Zagroda Edukacyjna, przyblizajaca zagadnienia wul-
kanizmu, oferujgca warsztaty i wycieczki o tematyce geotury-
stycznej. Ponadto istniejace Ekomuzeum Rzemiosta w Dob-
kowie promuje warsztaty artystyczne, zachowujac krajobraz
kulturowy. Dzigki temu potencjat geoturystyczny tego obszaru
stanowi podstawe rozwoju oferty o charakterze migdzynaro-
dowym dla réznych grup turystow. Kraina Wygastych Wul-
kanéw moze sta¢ si¢ produktem geoturystycznym, stajac si¢
w przysztosci najbardziej rozpoznawalnym regionem z rzezba
powulkaniczng w Europie Srodkowej (Fig. 3, 4).

Gory Stolowe

Gory Stolowe to jeden z najpopularniejszych regiondéw tu-
rystycznych Sudetéw znajdujacy si¢ na pograniczu polsko-
-czeskim, majacy unikatowa budowe ptytowa sktadajacy si¢
z trzech poziomow: najwyzszego, Srodkowego i najnizsze-
go. Walorami geoturystycznymi sg piaskowcowe formacje
i labirynty skalne, opisane w przewodnikach geoturystycz-
nych (Wojewoda, 2011; Wojewoda ed., 2013) i na mapach
geologiczno-turystycznych (Cech, Gawlikowska, 1999; Wo-
jewoda, 2013). Po stronie czeskiej realizowana jest lokalna
inicjatywa ,,Geopark Broumovsko”, w ramach ktorej zin-
wentaryzowano i opisano 44 geostanowiska. Na infrastruktu-
r¢ sktada si¢ dziewig¢ szlakow edukacyjnych i centrum edu-
kacyjne ,,Geopark Vnitrosudetska panev Viziiov”, a ponadto
powstal przewodnik geoturystyczny. Gory Stotowe tworza
potencjalny, transgraniczny produkt geoturystyczny o cha-
rakterze obszaru. Unikatowy krajobraz, ktorego rzezba jest
odzwierciedleniem ptytowej budowy geologicznej zwigza-
nej z osadowym pochodzeniem tworzacych je skat (piaskow-
cow), moze sta¢ si¢ jednym z najbardziej rozpoznawalnych
w Europie Srodkowej (Fig. 5, 6, 7, 8).

Masyw Snieznika

Masyw Snieznika znajduje si¢ w Sudetach Wschod-
nich. Jego walory geoturystyczne zostaty scharakteryzowa-
ne przez Koszele i Marka (2013), a ponadto Staszek (2014)
wyr6znit 12 geostanowisk w Dolinie Klesnicy. Na walory
geoturystyczne skladajg si¢ zjawiska krasowe, pozostatosci
kamieniotoméw i sztolni oraz krajobraz kulturowy, a gtow-
nym atrakcjami sg Jaskinia Niedzwiedzia i Sztolnia Urano-
wa z podziemnymi trasami turystycznymi, Muzeum Ziemi
oraz Zrédto Marianny (Koszela, Marek, 2013). Cato$é¢ tych
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atrakcji zostala oznaczona na geologiczno-turystycznej ma-
pie regionu. Inwestycje i inicjatywy geoturystyczne majg
poparcie w lokalnym samorzadzie i moga by¢ postrzegane
w kontekscie potencjalnego transgranicznego produktu geo-
turystycznego o charakterze obszaru (Fig. 9, 10).

Walbrzyski Obszar Geoturystyczny

Walbrzyski Obszar Geoturystyczny zdefiniowany w ten
sposob przez Thnatowicza et al. (2011) obejmuje swoim za-
siggiem obszar Sudetéow Srodkowych, z Gorami Kamienny-
mi, Gérami Watbrzyskimi i Pogérzem Watbrzyskim, Gérami
Sowimi oraz Kotling Kamiennogorska. Na tym terenie wy-
r6zniono, opisano i oceniono 149 geotopow, reprezentujacych
sze$¢ zagadnien dotyczacych m.in. zjawisk wulkanicznych,
hydrogeologicznych i terenow gorniczych. W wyniku dokona-
nej oceny wyrozniono podobszary geoturystyczne (domeny)
zwigzane z charakterem waloréw, zaproponowano utworze-
nie ekomuzeum, szlakéw edukacyjnych i trasy samochodo-
wej. Dzigki temu Walbrzyski Obszar Geoturystyczny mozna
wykreowac¢ jako produkt o charakterze obszaru (Fig. 11, 12).

Produkt geoturystyczny —
szlak Geostrada Sudecka

Geostrada Sudecka to projekt migdzynarodowej, geotury-
stycznej trasy samochodowej, utworzonej przez polska i cze-
ska stuzbe geologiczng. Zostala ona opisana przez Cwoj-
dzinskiego et al. (2011), a jej walory scharakteryzowano
w odrebnych pracach z podzialem na odcinki: zachodni (Lo-
dzinski et al., 2009), centralny (Bartus et al., 2009) i wschod-
ni (Stomka et al, 2009). Projekt obejmuje geologiczno-
-turystyczny przewodnik, 21 broszur i tablic edukacyjnych
oraz domeng internetowa www.geostrada.eu (www 1). Tra-
sa ma 600 km dtugosci i 300 punktow obserwacyjnych i jest
postrzegana jako produkt turystyczny — szlak opisany przez
Kaczmarka et al. (2010). Jest on spojny i przestrzennie zde-
terminowany. Szlak jest dobrze zorganizowany i moze by¢
pokonywany samochodem, rowerem oraz pieszo, w celu re-
alizacji celow edukacyjnych, naukowych, estetycznych oraz
aktywnych. Z uwagi na specjalistyczny, typowo naukowy je-
zyk uzyty w przewodniku, Geostrada Sudecka przeznaczona
jest gtéwnie dla geologdw, geomorfologéw czy entuzjastow
tego obszaru. W tym przypadku powinna zosta¢ dodatkowo
utworzono oferta dla szerszego grona odbiorow (Fig. 13).

Potencjalne szlaki geoturystyczne

Ze wzgledu na specyficzne walory geoturystyczne Sudetow
i ich zagospodarowanie mozna zaproponowac trzy potencjal-
ne szlaki o charakterze transregionalnym zwigzane z wodami
mineralnymi, trasami podziemnymi oraz edukacyjnymi.

Szlak wod mineralnych Sudetow nawiazuje do dziewig-
ciu polskich i o$miu czeskich osrodkow uzdrowiskowych
tego obszaru, dzialajacych z wykorzystaniem naturalnych
surowcow leczniczych i cech klimatu. Produkt turystyczny
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uzdrowisk sktada si¢ z elementow bezposrednich, ktorymi sg
surowce, oraz podmiotéw ksztattujacych ofertg zdrowotna.
Scista wspolpraca pomiedzy uzdrowiskami powinna skut-
kowa¢ utworzeniem spdjnej oferty, promocja i stworzeniem
marki umozliwiajacej konkurowanie na rynku europejskim.

Szlak podziemnych tras turystycznych Sudetdéw moze zo-
sta¢ utworzony na bazie 13 tras umiejscowionych w pigciu
jaskiniach i o$miu kopalniach. Na ich infrastrukture sktada
si¢ oznakowanie i tablice edukacyjne, a ponadto waznym
elementem s3 ustugi przewodnickie i wycieczki fabularyzo-
wane. W wyniku przygotowania wspoélnej, migdzynarodo-
wej strategii rozwoju trasy te mogg utworzy¢ spojng ofer-
te oraz stworzy¢ marke. Wykorzystujac charakter walorow,
mozna zaproponowac trzy subprodukty obejmujace jaskinie
sudeckie, kopalnie i sztolnie oraz pozostatosci drugiej wojny
Swiatowe;j.

Szlak geoturystycznych tras edukacyjnych moze objaé
27 oznakowanych tras pieszych przyblizajacych walory geo-
turystyczne. Dzigki wspdlnej promocji instytucji zarzadzaja-
cych tymi trasami i przewodnikowi z kartami pracy trasy te
mogg stanowi¢ element spdjnego produktu oferowanego na
obszarze Karkonoszy w Gorach i Pogorzu Kaczawskimi oraz
w Gorach Stotowych.

Proste produkty geoturystyczne

Na przyktadzie Sudetow mozna takze wyr6zni¢ produkty
turystyczne proste, takie jak obiekt, ustuga i rzecz. W przy-
padku ustugi nalezy wskaza¢ wycieczki geoturystyczne
i warsztaty stanowigce oferte¢ edukacyjng Karkonoskiego
Parku Narodowego i Krainy Wygastych Wulkanow. Na pro-
dukty turystyczne o charakterze obiektu sktadajg si¢ Jaskinia
Niedzwiedzia oraz udost¢pnione sztolnie i kopalnie oferujace
zwiedzanie fabularyzowane, warsztaty i r6zne formy wizual-
nej interpretacji dziedzictwa. Druga grupa takich obiektow
sa Karkonoskie Centrum Edukacji Ekologicznej w Szklar-
skiej Porgbie, Sudecka Zagroda Edukacyjna w Dobkowie,
centrum edukacyjne w Vrchlabi, Muzeum Ziemi w Kletnie
i Muzeum Mineralogiczne w Szklarskiej Porgbie (Fig. 14).
Do produktéw turystycznych typu ,;rzecz” mozna zaliczy¢
materiaty drukowane przyblizajace walory geoturystyczne
Sudetdéw, na ktore sktada si¢ 10 przewodnikow, szes¢ map
i album fotograficzny.

Podsumowanie

Oferta geoturystyczna Sudetéw rozwija si¢ z roku na rok.
Dzigki coraz wigkszej liczbie prac naukowych opisujacych
i oceniajacych walory geoturystyczne oraz zaangazowaniu
lokalnej spotecznosci w tworzenie zroéwnowazonej i ukie-
runkowanej oferty turystycznej mozliwe bgdzie utworzenie
klastra. Efektem jego dziatania bedzie spdjny wizerunek ob-
szaru kojarzacy si¢ z okreslonymi walorami, kompleksowa
i wysokiej jakos$ci oferta geoturystyczna oraz migdzynarodo-
wa marka, co sprawi, ze Sudety jako transgraniczny region
beda mogty z sukcesem konkurowacé na arenie europejskiej.
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