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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 Rybár (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

Treść: Celem niniejszego artykułu jest przedstawienie, skategory-
zowanie oraz waloryzacja geostanowisk znajdujących się w pol-
skiej części Podtatrza (Polska południowa). Na badanym terenie, 
w dostępnych powszechnie geologicznych bazach danych (PIG-
-PIB, PAN, AGH), znajduje się 46 geostanowisk. Autorka artykułu 
proponuje kolejnych 28 obiektów, które mogą zostać wykorzysta-
ne w geoturystyce. Badany obszar zawiera różnorodne atrakcje 
geoturystyczne: odsłonięcia skalne, osuwiska, torfowiska, doliny 
rzeczne z przełomami. Proponowane geopunkty zostały zwalo-
ryzowane za pomocą metod stworzonych przez Pereirę i Perei-
rę (2010) oraz Rybára (2010). Ciągle rosnąca liczba turystów na 
Podtatrzu może dostarczyć wielu wymiernych korzyści w przy-
szłości, do których zaliczyć należy turystykę zrównoważoną, roz-
wój gospodarki oraz nowe miejsca pracy.
Słowa kluczowe: geoturystyka, geostanowiska, metody waloryza-
cyjne, krajobraz, Podtatrze

Introduction

Geotourism is a new branch of tourism related to inan-
imate 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; Słomka, Kicińska-Świderska, 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 (Migoń, 2012).

The Podtatrze region (Podhale, Orava, Liptov and Spiš) 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 
(Kollár, 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).

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 część Podtatrza na tle jednostek 
etno graficznych (źródło: Mapa administracyjna Polski, dostępna 
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 (Słomka 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 Spiš – Gubałówka 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; Żytko 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 

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; Du dziak, 1986; Soták 
et al., 1996; Gedl, 2000a, 2000b; Garecka, 2005; Anczkie-
wicz et al., 2013). The Podhale Basin forms E-W trend-
ing depression, 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 
flysch) belongs to four informal lithostratigraphic units: the 
Szaflary, Zakopane, Chochołów and Ostrysz beds (Watycha, 
1959; Chowaniec, 2003), which are outcropped in particu-
lar parts of the Podtarze region (Fig. 2). Their lithological 
differences, related mainly to various ratios between clay, 
mudstone and sandstone layers, as well as meso – tectonic 
structures (joint systems, faults) had resulted in relief dif-
ferences between the Zakopane Trough and the Spiš-Gu-
bałówka 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 Zako-
pane Trough is located to the north of the Tatra Mountains 
and built of low resistance to erosion Oligocene shales and 
mudstones layers of the Zakopane Beds (Gołąb, 1954).  

Fig. 2. A sketch of a geological map of the Podtatrze area (source: Chowaniec, 2003; slightly modified) • Uproszczona mapa geologiczna 
Podtatrza (źródło: 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 Spiš – Gubałówka 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 Chochołów and Ostrysz 
beds, which are composed of medium and coarse sandstone 
layers with clayey shale and mudstone intercalations. The 
northern boundary of the Spiš – Gubałówka 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 Rogoźnicka Skała klippe, 
Ranizberg Klippe, Cisowa Skała Klippe and Zdziar Range. 
All of them are a part of the PKB. The Spiš -Gubałówka 
Foothill is divided into four parts: Skoruszyna, Gubałówka, 
Bukowina and Spiš foothills. This division is related to an oc-
currence of three rivers (Czarny Dunajec, Biały Dunajec and 

Białka) 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 (Podhale 
Basin), the Pieniny Klippen Belt, and the Outer Carpathi-
ans. 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 fluvi-
al strata (mostly gravels), more than 100 m thick (Watycha 
1975, 1976a, 1976b, 1977a, 1997b; Baumgart-Kotarba, 
1996; Kukulak, 1999; Birkenmajer, 2009). During the Hol-
ocene, peatbogs began forming, and they covered almost 
half of this area (Obidowicz, 1988; Łajczak, 2006). The 
origin of the ONTD is related to strike-slip faulting in the 
basement of this area (Golonka et al., 2005 and referenc-
es therein) and occurred during the regional collapse of the 
Western Carpathians (Tokarski et al., 2012). The Spiš – 
Gubałówka Foothills and the Tatra Mountains were uplift-
ed during the Neogene – Quaternary about 4 km, based on 
the results of illite-smectite studies (Środoń et al., 2006).  

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; ÚGKK SR 2014) • Położenie mezoregionów na tle nume-
rycznego modelu rzeźby terenu Podtatrza. Mapa została wykonana z użyciem danych Copernicus – warstwy EU-DEM (źródło: wg Kond-
racki, 2011; EC 2013; ÚGKK 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 car-
bonate rocks (Birkenmajer 1977, 1986). Tectonic develop-
ment of this area is subject to debate. According to Birk-
enmajer (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 Cre-
taceous until the late Miocene. Plašienka and Mikuš (2010) 
suggested two phases of tectonic processes, the Late Creta-
ceous – Early Eocene thrusting, followed by post-Paleogene 
transgression. 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; Koźma, 2009; Ry-
bár et al., 2010; Baca, Schuster, 2011; Bruschi et al., 2011; 
Dmytrowski, Kicińska, 2011; Fassoulas et 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 (Sołowiej, 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 Rybár (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 Rybár 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 as-
signed for the highest value (depending on the evaluated val-
ue), 0 – for the lowest one. This method rated the following 
components: geomorphological value, consisting of: scientif-
ic value, additional value (cultural, aesthetic and ecological) 
and management value, consisting of use value and protec-
tion value.

The quantitative methods for the assessment of geosites 
by Rybár (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 geolog-
ical 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 Podta-

trze 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 using 
two valorisation methods, described above. The highest to-
tal values within these geosites represent: (1) the Głodówka 
Hill viewing point with landscape (No. 25, Fig. 5, 7) – 13, 5 
points, (2) the Gubałówka Hill viewing point with landscape 
(No. 16, Fig. 5) – 13, 29 points, and (3) Wyżnia 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 Wdżar 
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) Białka Gorge at Krempachy, cross-
ing the Jurassic–Cretaceous limestone successions (No. 32, 
Fig. 6, 9) – 65 points (max – 80 points) using the method by 
Rýbar (2010). The lowest total values within these geosites are 
represented by: (1) Mineral (sulfur) Spring “Jacek” in Lipni-
ca Wielka (No. 44, Fig. 5) – 6,19 points (2) Outcrop “Pleisto-
cene Sands” in Lipnica Wielka (No. 42, Fig. 5, 6) – 6,8 points 
and (3) Biały Stream outcrop with Zakopane Beds (No. 22, 
Fig. 5, 6) – 7,24 points using the method by Pereira, and Perei-
ra (2010). The lowest total values within these geosites are 
also represented by: (1) Outcrop “Pleistocene Sands” in Lip-
nica Wielka (No. 42, Fig. 5, 6) –26 points, (2) Biały 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 Rýbar (2010).
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Fig. 5. Results of the Pereira & 
Pereira (2010) valorisation meth-
od on proposed geosites in the 
Polish part of the Podtarze Re-
gion • Wyniki waloryzacji pro-
ponowanych geostanowisk pol-
skiej części Podtatrza (metoda 
przedstawiona w pracy Pereira, 
Pereira 2010)

Fig. 6. Results of the Rybár (2010) 
valorisation method on proposed 
geosites in the Polish part of the 
Podtarze Region • Wyniki walo-
ryzacji proponowanych geos-
tanowisk polskiej części Podtatrza 
według metody Rybára (2010)
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Fig. 7. The High Tatra and the Belianske Tatry Mountains, visible from Głodówka Hill, photo R. Raczyński • Widok na Tatry Wysokie 
i Tatry Bielskie z punktu widokowego Głodówka, fot. R. Raczyński

Fig. 8. Andesite quarry at Wdżar Hill, photo A. Chrobak • Kamieniołom andezytów na Górze Wdżar, fot. A. Chrobak

Fig. 9. The Białka Gorge near Krempachy village, photo A. Chrobak • Rezerwat Przełom Białki pod Krempachami, fot. A. Chrobak
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Valorisation and categorisation of the geosites in the Podtatrze area (Southern Poland)
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Valorisation and categorisation of the geosites in the Podtatrze area (Southern Poland)
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Valorisation and categorisation of the geosites in the Podtatrze area (Southern Poland)
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Valorisation and categorisation of the geosites in the Podtatrze area (Southern Poland)
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O
rd

i-
na

l 
Lp

.

N
A

M
E 

O
F 

TH
E 

G
EO

SI
TE

N
az

w
a 

ge
os

ta
no

w
is

ka

LO
N

 λ
D

łu
go

ść
 

ge
og

ra


fic
zn

a

LA
T 

φ
Sz

er
ok

oś
ć

ge
og

ra


fic
zn

a

LO
CA

LI
TY

M
ie

js
co


w

oś
ć

Co
m

m
un

it
y

G
m

in
a

D
IS

Po


w
ia

t

RE
G

Re


gi
on

 

CA
T

Ka
te

go
ri

a

G
eo

gr
ap

hi
c 

re
gi

on
 a

ft
er

 
Ko

nd
ra

ck
i 

(2
01

1)
M

ez
or

eg
io

n 
fiz

yc
zn

o
 

g
eo

gr
afi

cz
ny

CH
A

RA
CT

ER
IS

TI
C 

FE
AT

U
RE

S
O

pi
s g

eo
st

an
ow

is
ka

23

N
U

M
M

U
LI

TE
S 

LI
M

ES
TO

N
E 

AT
 P

O
D

 
CA

PK
A

M
I Q

U
A

RR
Y

O
ds

ło
ni

ęc
ie

 w
ap

ie
ni

 
nu

m
ul

ito
w

yc
h 

w
 k

am
ie

ni
oł

om
ie

 P
od

 
Ca

pk
am

i

19
°5

8’
08

’’E
49

°1
6’

41
’’N

Za
ko

pa
ne

Za
ko

pa
ne

T
P

ou
tc

ro
p 

od
sł

on
ię

-
ci

e 
sk

al
ne

Bo
un

da
ry

 z
on

e 
be

tw
ee

n 
Ta

tr
a 

M
ts

. a
nd

 Z
ak

o-
pa

ne
 T

ro
ug

h
St

re
fa

 g
ra

ni
cz

-
na

 p
om

ię
dz

y 
Ta

tr
am

i a
 R

ow
em

 
Po

dt
at

rz
ań

sk
im

Eo
ce

ne
 

co
ng

lo
m

er
at

es
, 

do
lo

m
iti

c 
sa

nd
st

on
es

 
an

d 
N

um
m

ul
ite

s 
lim

es
to

ne
 b

ed
s o

ut
cr

op
pe

d 
in

 a
n 

ab
an

do
ne

d 
qu

ar
ry

 a
t t

he
 n

or
th

er
n 

ed
ge

 o
f 

th
e 

Ta
tr

a 
M

ou
nt

ai
ns

. N
um

er
ou

s 
m

ac
ro

fo
ss

ils
 a

re
 v

is
ib

le
 in

 
th

es
e 

se
di

m
en

ts
 in

cl
ud

in
g 

fo
ra

m
in

ife
rs

, m
ol

lu
sc

s, 
br

ac
hi

op
od

s 
an

d 
po

ly
ch

ae
te

s 
(B

ie
da

, 1
95

1)
. A

cc
es

s 
to

 th
e 

qu
ar

ry
 is

 p
os

si
bl

y 
on

ly
 w

ith
 

pe
rm

is
si

on
 o

f t
he

 T
at

ra
 N

at
io

na
l P

ar
k,

 h
ow

ev
er

, n
um

er
ou

s 
bl

oc
ks

 o
f 

th
es

e 
de

po
si

ts
 o

cc
ur

 o
n 

a 
pa

th
 le

ad
in

g 
to

 M
ur

ow
an

ic
a.

 
N

a 
pó

łn
oc

ny
m

 s
kr

aj
u 

Ta
tr,

 w
 o

pu
sz

cz
on

ym
 k

am
ie

ni
oł

om
ie

 P
od

 C
ap

-
ka

m
i m

oż
na

 o
bs

er
w

ow
ać

 e
oc

eń
sk

ie
 k

on
gl

om
er

at
y,

 p
ia

sk
ow

ce
 d

ol
o-

m
ito

w
e 

i w
ap

ie
ni

e 
nu

m
ul

ito
w

e.
 W

 o
sa

da
ch

 t
yc

h 
w

id
oc

zn
e 

są
 li

cz
ne

 
m

ak
ro

sk
am

ie
ni

ał
oś

ci
, w

 ty
m

 o
tw

or
ni

ce
, m

ię
cz

ak
i, 

ra
m

ie
ni

on
og

i i
 w

ie
-

lo
sz

cz
et

y 
(B

ie
da

, 1
95

1)
. D

os
tę

p 
do

 k
am

ie
ni

oł
om

u 
m

oż
liw

y 
je

st
 t

yl
ko

 
za

 z
go

dą
 T

at
rz

ań
sk

ie
go

 P
ar

ku
 N

ar
od

ow
eg

o,
 je

dn
ak

że
 n

a 
D

ro
dz

e 
po

d 
Re

gl
am

i p
ro

w
ad

zą
ce

j d
o 

ho
te

lu
 M

ur
ow

an
ic

a 
w

ys
tę

pu
je

 w
ie

le
 b

lo
kó

w
 

ty
ch

 o
sa

dó
w

.

24

„J
A

SZ
CZ

U
RÓ

W
KA

“ 
TH

ER
M

A
L 

SP
RI

N
G

O
dw

ie
rt

 g
eo

te
rm

al
ny

 
Ja

sz
cz

ur
ów

ka

19
°5

9’
55

’’E
49

°1
7’

01
’’N

Za
ko

pa
ne

Za
ko

pa
ne

T
P

sp
rin

g 
źr

ód
ło

Bo
un

da
ry

 z
on

e 
be

tw
ee

n 
Ta

tr
a 

M
ts

. a
nd

 Z
ak

o-
pa

ne
 T

ro
ug

h
St

re
fa

 g
ra

ni
cz

-
na

 p
om

ię
dz

y 
Ta

tr
am

i a
 R

ow
em

 
Po

dt
at

rz
ań

sk
im

G
eo

th
er

m
al

 sp
rin

g 
at

 th
e 

pl
ac

e 
of

 th
e 

bo
re

ho
le

. R
ec

en
tly

, w
at

er
 te

m
-

pe
ra

tu
re

 a
t t

hs
i p

la
ce

 is
 c

a.
 2

0°
C.

 D
ur

in
g 

th
e1

9t
h 

ce
nt

ur
y,

 th
is

 s
pr

in
g 

w
as

 th
e 

ba
se

 o
f a

 S
pa

-r
es

or
t. 

Pi
er

w
sz

e 
ud

ok
um

en
to

w
an

e 
źr

ód
ło

 te
rm

al
ne

, z
ni

sz
cz

on
e 

pr
ze

z 
od

w
ie

rt
 

ge
ot

er
m

al
ny

 (w
id

oc
zn

y 
do

 d
zi

ś)
. T

em
pe

ra
tu

ra
 ź

ró
dł

a 
w

 J
as

zc
zu

ró
w

ce
 

w
yn

os
iła

 o
k.

 2
0°

C.
 W

 X
IX

 w
. d

zi
ał

ał
o 

tu
 u

zd
ro

w
is

ko
. 

25

LA
N

D
SC

A
PE

 
VI

EW
IN

G
 P

O
IN

T 
AT

 
G

ŁO
D

Ó
W

KA
 H

IL
L

Pu
nk

t w
id

ok
ow

y 
G

ło
dó

w
ka

20
°0

7’
01

’’E
49

°1
8’

05
’’N

Bu
ko

w
in

a 
Ta

tr
za

ńs
ka

Bu
ko

w
in

a 
Ta

tr
za

ńs
ka

T
P

la
nd

sc
ap

e 
pu

nk
t 

w
id

ok
ow

y

Sp
iš

 –
 G

ub
ał

ów
-

ka
 F

oo
th

ill
s

Po
gó

rz
e 

Sp
is

ko
-

-G
ub

ał
ow

sk
ie

La
nd

sc
ap

e 
vi

ew
in

g 
po

in
t l

oc
at

ed
 a

t t
he

 G
ło

dó
w

ka
 H

ill
 (1

12
0 

m
 a

.s.
l.)

, 
w

ith
 a

 v
ie

w
 o

nt
o 

th
e 

Ta
tr

a 
M

ou
nt

ai
ns

. 
Pu

nk
t w

id
ok

ow
y n

a 
w

zg
ór

zu
 G

ło
dó

w
ka

 (1
12

0 
m

 n
.p

.m
.),

 z 
w

id
ok

ie
m

 n
a 

Ta
tr

y.
 

26

LA
N

D
SC

A
PE

 
VI

EW
IN

G
 P

O
IN

T 
AT

 
W

YŻ
N

IA
 K

IC
ZO

RA
 

A
LP

Pu
nk

t w
id

ok
ow

y 
W

yż
ni

a 
Ki

cz
or

a

20
°0

7’
02

’’E
49

°1
7’

56
’’N

Bu
ko

w
in

a 
Ta

tr
za

ńs
ka

Bu
ko

w
in

a 
Ta

tr
za

ńs
ka

T
P

la
nd

sc
ap

e 
pu

nk
t 

w
id

ok
ow

y

Sp
iš

 –
 G

ub
ał

ów
-

ka
 F

oo
th

ill
s

Po
gó

rz
e 

Sp
is

ko
-

-G
ub

ał
ow

sk
ie

La
nd

sc
ap

e 
vi

ew
in

g 
po

in
t l

oc
at

ed
 a

t t
he

 W
yż

ni
a 

Ki
cz

or
a 

al
p 

(1
09

5 
m

 
a.

s.l
.),

 5
00

 m
 s

ou
th

 o
f t

he
 to

p 
of

 th
e 

G
ło

dó
w

ka
 H

ill
, w

ith
 a

 v
ie

w
 o

nt
o 

ce
rt

ai
n 

pa
rt

s 
of

 t
he

 T
at

ra
 M

ou
nt

ai
ns

, i
nc

lu
di

ng
, a

m
on

g 
ot

he
rs

, t
he

 
M

or
sk

ie
 O

ko
 L

ak
e,

 S
pi

šs
ká

 M
ag

ur
a 

an
d 

th
e 

Be
la

ns
ke

 T
at

ry
 M

ou
n-

ta
in

s.
Pu

nk
t w

id
ok

ow
y 

po
ło

żo
ny

 n
a 

po
la

ni
e 

W
yż

ni
a 

Ki
cz

or
a 

(1
09

5 
m

 n
.p

.m
.),

 
50

0 
m

 n
a 

po
łu

dn
ie

 o
d 

G
ło

dó
w

ki
, z

 w
id

ok
ie

m
 n

a 
Ta

tr
y B

ie
ls

ki
e,

 Ta
tr

y W
y-

so
ki

e 
or

az
 M

ag
ur

ę 
Sp

is
ką

. 

27
TE

RM
Y 

BU
KO

VI
N

A
 

TH
ER

M
A

L 
SP

RI
N

G
Te

rm
y 

Bu
ko

w
in

a
20

°0
5’

38
’’E

49
°1

9’
30

’’N
Bu

ko
w

in
a 

Ta
tr

za
ńs

ka
Bu

ko
w

in
a 

Ta
tr

za
ńs

ka
T

P
sp

rin
g 

źr
ód

ło

Sp
iš

 –
 G

ub
ał

ów
-

ka
 F

oo
th

ill
s

Po
gó

rz
e 

Sp
is

ko
-

-G
ub

ał
ow

sk
ie

G
eo

th
er

m
al

 b
or

eh
ol

e 
w

ith
 w

at
er

 fl
ow

in
g 

fr
om

 a
 d

ep
th

 o
f 2

40
0 

m
. I

t 
is

 lo
ca

te
d 

on
 th

e 
N

W
 sl

op
e 

of
 th

e 
W

ys
ok

i W
ie

rc
h 

H
ill

 (1
01

6 
m

 a
.s.

l.)
 in

 
a 

di
st

an
ce

 o
f a

bo
ut

 6
 k

m
 fr

om
 th

e 
Ta

tr
a 

M
ou

nt
ai

ns
. W

at
er

 c
on

ta
in

s 
su

lp
ha

te
-c

hl
or

id
e-

ca
lc

iu
m

-s
od

iu
m

 m
in

er
al

iz
at

io
n 

of
 1

.5
 g

/d
m

3 . I
ts

 
te

m
pe

ra
tu

re
 is

 6
0°

C.
O

dw
ie

rt
 g

eo
te

rm
al

ny
 w

 B
uk

ow
in

ie
 T

at
rz

ań
sk

ie
j o

sa
dz

on
y 

na
 g

łę
bo

-
ko

śc
i 2

40
0 

m
. z

na
jd

uj
e 

si
ę 

na
 z

bo
cz

u 
w

zg
ór

za
 W

ys
ok

i W
ie

rc
h 

(1
01

6 
m

 
n.

p.
m

.) 
w

 o
dl

eg
ło

śc
i 

ok
oł

o 
6 

km
 o

d 
Ta

tr.
 W

od
a 

te
rm

al
na

 j
es

t 
ró

w
-

ni
eż

 
w

od
ą 

m
in

er
al

ną
 

si
ar

cz
an

ow
o-

ch
lo

rk
ow

o-
w

ap
ni

ow
o-

so
do

w
ą 

(1
,5

 g
/d

m
3 ) o

 te
m

pe
ra

tu
rz

e 
60

°C
.

28

M
O

U
TH

 O
F 

JU
RG

Ó
W

 
CR

EE
K 

IN
TO

 B
IA

ŁK
A

 
RI

VE
R

Po
łą

cz
en

ie
 B

ia
łk

i 
i J

aw
or

ow
eg

o 
Po

to
ku

20
°0

9’
06

’’E
49

°1
9’

07
’’N

Ju
rg

ów
Bu

ko
w

in
a 

Ta
tr

za
ńs

ka
T

P
riv

er
be

d 
do

lin
a 

rz
ek

i

Za
ko

pa
ne

 
Tr

ou
gh

Ró
w

 P
od

ta
tr

za
ń-

sk
i

M
ou

th
 o

f t
he

 J
aw

or
ow

y 
cr

ee
k 

ex
te

nd
in

g 
to

 t
he

 B
ia

łk
a 

cr
ee

k 
at

 t
he

 
Po

do
kó

ln
e 

al
p.

 T
he

 B
ia

łk
a 

Ri
ve

r b
eg

an
 fl

ow
in

g 
to

 th
e 

no
rt

h 
fr

om
 th

is
 

pl
ac

e.
 A

 s
m

al
l w

at
er

fa
ll 

of
 th

e 
Bi

ał
ka

 c
re

ek
 o

cc
ur

s 
at

 th
is

 p
la

ce
.

U
jśc

ie
 J

aw
or

ow
eg

o 
Po

to
ku

 d
o 

Bi
ał

ki
 z

na
jd

uj
e 

si
ę 

w
 p

ob
liż

u 
po

la
ny

 
Po

do
kó

ln
e.

 B
ia

łk
a 

w
 ty

m
 m

ie
jsc

u 
zm

ie
ni

a 
ki

er
un

ek
 p

ły
ni

ęc
ia

 ze
 w

sc
ho

d-
ni

eg
o 

na
 p

ół
no

cn
y.

 N
a 

po
łą

cz
en

iu
 p

ot
ok

ów
 z

na
jd

uj
e 

si
ę 

ró
w

ni
eż

 n
ie

-
w

ie
lk

a 
ka

sk
ad

a 
na

 w
yc

ho
dn

i p
ia

sk
ow

có
w

. 

29

BI
A

ŁK
A

 B
RA

ID
ED

 
RI

VE
RB

ED
 IN

 T
H

E 
N

O
W

A
 B

IA
ŁA

 
VI

LL
AG

E
Ro

zt
ok

ow
y 

fra
gm

en
t 

do
lin

y 
Bi

ał
ki

 n
a 

Sp
i-

sz
u 

w
 m

ie
jsc

ow
oś

ci
 

N
ow

a 
Bi

ał
a

20
°0

9’
06

’’E
49

°2
9’

12
’’N

N
ow

a 
Bi

ał
a

N
ow

y 
Ta

rg
N

P
riv

er
be

d 
do

lin
a 

rz
ek

i
Pi

en
in

y

Br
ai

de
d 

ch
an

ne
l 

of
 t

he
 B

ia
łk

a 
Ri

ve
r 

cl
os

e 
to

 t
he

 N
ow

a 
Bi

ał
a 

an
d 

Kr
em

pa
ch

y 
vi

lla
ge

s. 
Th

is
 R

iv
er

 h
as

 la
rg

e 
flu

ct
ua

tio
ns

 in
 fl

ow
, v

el
oc

ity
 

an
d 

vo
lu

m
e 

of
 s

ed
im

en
t 

tr
an

sp
or

t. 
In

di
vi

du
al

 a
rm

s 
in

 t
he

 r
iv

er
be

d 
of

te
n 

ch
an

ge
 t

he
ir 

co
ur

se
. T

he
y 

ar
e 

se
pa

ra
te

d 
fr

om
 e

ac
h 

ot
he

r 
by

 
flo

od
ed

 g
ra

ve
l r

ag
s.

W
 p

ob
liż

u 
w

si
 N

ow
a 

Bi
ał

a 
i K

re
m

pa
ch

y 
Bi

ał
ka

 p
rz

yb
ie

ra
 c

ha
ra

kt
er

y-
st

yc
zn

y,
 r

oz
to

ko
w

y 
ch

ar
ak

te
r. 

Rz
ek

a 
m

a 
du

że
 w

ah
an

ia
 p

rz
ep

ły
w

u,
 

pr
ęd

ko
śc

i i
 o

bj
ęt

oś
ci

 tr
an

sp
or

tu
 o

sa
dó

w
. P

os
zc

ze
gó

ln
e 

ra
m

io
na

, p
oo

d-
dz

ie
la

ne
 o

d 
si

eb
ie

 ła
ch

am
i ż

w
iro

w
ym

i w
 k

or
yc

ie
 c

zę
st

o 
zm

ie
ni

aj
ą 

sw
ój

 
bi

eg
. 

30

„B
Ó

R 
N

A
 C

ZE
RW

O
-

N
EM

“
PE

AT
BO

G
To

rf
ow

is
ko

 B
ór

 n
a 

Cz
er

w
on

em

20
°0

2’
20

’’E
49

°2
7’

53
’’N

N
ow

y 
Ta

rg
N

ow
y 

Ta
rg

N
P

pe
at

bo
g 

to
rf

ow
is

ko

O
ra

w
a 

– 
N

ow
y 

Ta
rg

 B
as

in
Ko

tli
na

 O
ra

w
sk

o-
-N

ow
ot

ar
sk

a

O
ne

 o
f t

he
 ra

is
ed

 p
ea

tb
og

s 
lo

ca
te

d 
in

 th
e 

O
ra

w
a 

– 
N

ow
y 

Ta
rg

 B
as

in
. 

It 
st

ar
te

d 
to

 r
is

e 
ca

. 1
0 

ky
r 

(Ł
aj

cz
ak

, 2
00

6)
. T

he
 p

ea
tb

og
 w

as
 h

ar
dl

y 
ex

pl
or

ed
 d

ur
in

g 
th

e 
19

th
 c

en
tu

ry
. R

ec
en

tly
, i

t 
is

 a
 n

at
ur

e 
re

se
rv

e 
in

cl
ud

in
g 

an
 e

du
ca

tio
na

l 
pa

th
. V

al
ua

bl
e 

pl
an

ts
, 

ch
ar

ac
te

ris
tic

 f
or

 
w

et
la

nd
s 

oc
cu

r i
n 

th
is

 p
la

ce
. 

Je
dn

o 
z 

to
rf

ow
is

k 
w

ys
ok

ic
h 

po
ło

żo
ny

ch
 w

 K
ot

lin
ie

 O
ra

w
sk

o-
N

ow
ot

ar
-

sk
ie

j. 
Po

w
st

ał
o 

ok
. 1

0 
ty

s. 
la

t t
em

u 
po

 o
st

at
ni

m
 z

lo
do

w
ac

en
iu

 (Ł
aj

cz
ak

, 
20

06
). 

W
 X

IX
 w

. t
or

fo
w

is
ko

 b
ył

o 
ek

sp
lo

at
ow

an
e.

 O
be

cn
ie

 je
st

 to
 re

ze
r-

w
at

 p
rz

yr
od

y,
 u

do
st

ęp
ni

on
y 

do
 z

w
ie

dz
an

ia
 p

o 
sp

ec
ja

ln
ie

 w
yt

yc
zo

ne
j 

śc
ie

żc
e 

ed
uk

ac
yj

ne
j. 

W
 ty

m
 m

ie
jsc

u 
w

ys
tę

pu
ją

 c
en

ne
 ro

śl
in

y,
 c

ha
ra

kt
e-

ry
st

yc
zn

e 
dl

a 
te

re
nó

w
 p

od
m

ok
ły

ch
.



17

Valorisation and categorisation of the geosites in the Podtatrze area (Southern Poland)
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references therein; Pisera, Dzik, 1979; Kutek, Wierzbowski, 
1986; Dzik, 1990; Rehakova, Wierzbowski, 2005; Brodacki, 
2006; Grabowski et al., 2006), the Wdżar 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) (Birken-
majer, 1962a, Youssef, 1978), Lorencowe Klippes at Dursz-
tyn, built of Middle Jurassic – Lower Cretaceous organogenic 
limestones and the Upper Cretaceous red marls (No. 34) (Birk-
enmajer, 1963; Dudziak, 1985; Bąk, 1995, 1998, 2001), Biał-
ka Gorge at Krempachy, crossing the Jurassic – Cretaceous 
limestone successions with a braided river (No. 32, Fig. 9) 
(Birkenmajer, 1958; Alexandrowicz, Poprawa, 2000), Bór na 
Czerwonem Peatbog (No. 30) (Lubicz-Niezabitowski, 1922; 
Dyakowska, 1928; Koperowa, 1962; Obidowicz, 1978, 1989, 
1990; Łajczak, 2006), Niedzica Castle Hill with exposure of 
spotty limestones (No. 37; Birkenmajer, 1958, 1977, 1979, 
1998; Golonka, Krobicki, 2001, 2004; Grabowski et al., 2008; 
Krobicki, Golonka, 2008), Obłazowa Cave (No. 31) (Alex-
androwicz, 1997; Valde-Nowak et al., 1987, 1995, 2003), 
Stare Bystre village, with exposure of Domański Wierch grav-
el 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 viewing point of the Spiš-Gubałówka Foothills and Tatra 
Moutains (No. 10) (Alexandrowicz S.W., 1985; Alexandrow-
icz W.P., 1997, 2001, 2004). 

Comparison of the total index values between the valori-
sation, made by using methods by Pereira, Pereira (2010) 
and Rýbar (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 Rýbar (2010). 
However, each of these methods has additional components, 
which does not occur in the second one.

A comparison of Rýbár (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 
(Kollár et al., 1998; Kollár, 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 Rogoźnik 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.

Fig. 10. Alluvial sediments containing wood fragments, at the edge of 
the Holocene terrace of the Lipnica creek, photo A. Chrobak • Osa-
dy aluwialne zawierające fragmenty zdrewniałej tkanki roślinnej na 
krawędzi terasy holoceńskiej potoku Lipnica, fot. A. Chrobak

From this, 45 geosites which was categorised and val-
orised above 28 are new, 17 are registered in the Central Reg-
ister of Polish Geosites, edited by PGI (geostanowiska.pgi.
gov.pl). Three geosites are included in the Catalogue of Geo-
tourist Sites published by Słomka et al. (2012), and five geo-
sites were included in the Database of the Polish Represent-
ative 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 
Spiš-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, Biłous, 
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, present-
ed on Figure 4 and 5 were the subject of numerous scientif-
ic studies. This concerns the Rogoża Klippe (No. 3, Fig. 11) 
with a quarry of the Jurassic red crinoidal limestone and co-
quina limestone, containing rich marine invertebrate fossils 
(Gąsiorowski, 1956, 1962; Birkenmajer, 1962b, 1963 and 
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Fig. 11. Upper Jurassic, coquina, thick-bedded limestones outcropped at an abandoned quarry, at the Rogoźnik Klippe Nature Reserve; 
the UNESCO List of World Geological Heritage, photo A. Chrobak • Nieczynny kamieniołom górnojurajskich muszlowców gruboławi-
cowych rozcinający Skałkę Rogoźnicką; obszar wpisany na Listę światowego dziedzictwa kulturalnego i przyrodniczego UNESCO, 
fot. A. Chrobak

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; ÚGKK SR 2014) • Odległość w metrach geostanowiska od najbliższego 
miejsca postojowego, parkingu. Mapa została wykonana z użyciem danych Copernicus – warstwy EU-DEM (źródło: EC 2013; ÚGKK 
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 Rybár (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 Białka Gorge 
at Krempachy, the Wdżar Hill with a quarry and the Babia 

Góra viewing pointof landscapes represent the highest po-
tential value for geotouris znajdujące się m, independently of 
the method used. Unexpectedly, the site from the UNESCO 
List of World Geological Heritage, the Rogoźnik Klippe Na-
ture Reserve, has the lowest valorisation score, mainly due to 
problems with its accessibility.
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