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Selected geosites of the Cracow Upland 

Stefan Witold ALEXANDROWICZ*, Zofia ALEXANDROWICZ** 

A b s t r act. The Cracow Upland encloses the Variscan bedrock covered with the Epivariscan Platform forming the Cracow-Silesian 
Monocline. composed of the sequence of Permian-Cretaceous deposits. Upper Jurassic limestones are the main formation shaping the 
landscape of this region rich in rocky valleys. tors and karst forms. Landscape parks extending over the considerable POlt of the mentioned 
area enclose numerous nature reserves and monuments. The presented European network of geosites consists of the Ojc6w National Park 
and II small areas orindividunl localities. This listeomprises 7 objects just protected while the remaining ones arc documentcd and proposed 
for conservation. 
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S t res z c zen i c. Wyzyna Krakowska 7.ajmuje cz~sc monokliny sInsko-krakowskicj, obejmuj,!cej utwory penno-mczozoiczne omz 
wyst~pujqce w ich podJozu skaJy dewonu i karbonu. Wapienie g6mej jury sq gl6wn'l formacjq geologieznrJ, deeydujrJ,cq 0 cechaeh rl..cZby 
wyzyny, takichjak: skaliste doliny, skalki wierzchowinowe i fonny krasowe. Znacznaez1;sc obszaru jest obj~taochron'l w ZespoJe J urajskich 
Park6w Krajobrazowych, znajdujq si~ tu takze liczne rezerwaty i pomniki prqrody. Proponowanq siec europejskicb stanowisk reprezentuje 
Ojcowski Park Narodowy oraz I J mniejszych obszar6w i pojedyncl..yl.:h obiektow. Siedem z nichjcst juz obj~tych ochronq, a pozostale Sll 

proponowane do obj~cia ochronq. 

Slowa kluczowc: geoochrona. siec europcjskich gcostanowisk, Wyzna Krakowska. 

The Cracow Upland and the adjacent part of the Silesian 
Upland extend over the Cracow-Silesian Monocline. This geo-
logical region encloses Permian, Triassic, Jurassic and Upper 
Cretaceous deposits dipping gently to north-east. The Palaeo-
zoic bedrock crops out along the south-western margin of the 
monocline and continues as the large geological structure - the 
Upper Silesian Basin, covered only with Tertiary and Quater-
nary sediments. 

Early Palaeozoic formations are developed as terrigenous 
deposits of Cambrian and Ordovician limestones as well as 
shales and sandstones of Silurian age. The Devonian begins 
with quartzitic sandstones alternated with red shales, passing 
upward into dolomites and limestones with fossils. The fauna 
of brachiopods and conodonts evidences particular biostrati-
graphie units of the Middle and Upper Devonian. Lower Car-
boniferous deposits are represented by limestones with fossils 
(brachiopoda, foraminifera) and sedimentary structures indicat-
ing a shallow-marine environment. The occurrence of intraf"or-
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mational conglomerates is noteworthy. Grey shales with thin 
intercalations of marIs , organodetritic limestones and sand-
stones with fauna typical of the Upper Visenian terminate the 
sequence of marine sediments. The coal-bearing formations of 
Namurian-Westfalian age extend in the Upper Silesian Basin. 

The described formations are folded, form Variscan struc-
tures spreading from north-west to south-east as the Cracow-
Silesian Branch of Variscides. They are known from several 
boreholes and crop out in a few places. Traces of magmatism 
were noted as well. 

Pennian-Mesozoic deposits cover discordantly the bedrock. 
Lower Permian conglomerates and shales as well as volcanic 
rocks are developed locally. Limestones and dolomites repre-
senting the Lower and Middle Triassic extend in the south-west-
ern part of the region in question. Middle Jurassic sediments 
begin with sand, sandy limestones and marls abounding in 
fossils. They gradually pass into Upper Jurassic marls and lime-
stones forming the main part of the Cracow Upland. Upper 
Cretaceous transgressive sediments occur in the eastern and 
southern periphery of the described area. 

The system of troughs and horsts connected with Fore-Car-
pathian Depression is developed in the southern part of the 
upland. Troughs are fiIled with Miocene clays rich in microfos-
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sils. Quaternary cover is discontinuous. It encloses boulder 
clays, loess, calcareous tufa and travertines as well as flu vial 
sediments. 

The large planation surface of the Palaeogene age spreads 
over the elevated part of the upland. It is locally crowned with 
several limestone tors. Deep valleys with rocky slopes and karst 
forms are typical features of the landscape. Rocky hills formcd 
of Jurassic limestones rise over flat areas in the southern part of 
the mentioned region as typical elements of the structural relief. 

Geoconservation network 

Geological formations and relief of the Cracow Upland 
deserve conservation as values particularly important from 
scientific, didactic and touristic point of view. A few geologists, 
geomorphologists and naturalists point to necessity of prot ed-
ing beautifull and differentiated landscape, unique fanns of the 
relief and representative geological outcrops (Sawicki, 1914). 
The first well documented proposal for the creating a nature 
reserve in the Pnldnik river valley was presented in 1924 
(Richter & Szafer, 1924; Smolellski, 1924). Many caves from 
the Ojc6w area, explored by archaeologists were just known at 
that time, 12 of them were included into legal protection (Ko-
walski, 1951). Another interesting element of the landscape -
the Vistula river gate in Tyniec was granted the status of a nature 
monument in 1937. 

After the Second Word War the geological conservation 
network was created. It encloses the Ojc6w National Pmk, 3 
geological nature reserves, 11 landscape parks and other reser­
ves important for earth sciences. 107 nature monuments (99 
limestone tors, 4 springs. 3 caves, 1 eratic boulder) and 7 
documentmy sites (Z Alexandrowicz et ai., 1992). Numerous 
geological and geomorphological local ities are protected in 
valleys crossing the Ojc6w Plateau and the Tenczynek Range as 
well as in abandoned quarries (Grudzinski & Gradzinski , 1994). 
The most valuable part of these objects is situated inside land­
scape parks belonging to the Complex of Jura Landscape Pm·ks. 
The mentioned network needs suplements. Selected outcrops of 
geological formations representing the whole stratigraphic suc­
cession of the upland, sites of deposits rich in fossils and 
particularly interesting elements of the relief have been do­
cumented recently and will be proposed for protect ing. 

Draft candidate list of geosites 

Geological formations and structures as well as geomorpho­
logy of the Cracow Upland have been studied in details for 
about 100 years . The following main research fields can be 
pointed out as most important ones: 

• stratigraphy and lithology of particular geological forma­
tions cropping out to the surface (deposits of the Middle and 
Upper Devonian, Lower Carboniferous, Lower Permian, 
Lower and Middle Triassic, Middle and Upper Jurassic, Upper 
Cretaceous and Miocene); 

• the fossil fauna of marine deposits with special regard to 
the Late Palaeozoic, Jurassic and Crelaceous; 

• pelrography and geological setting of Lower Permian 
volcanic rocks; 

• tectonic elements of the upland connected with Variscan 
and Alpine orogenic periods; 

elithology and stratigraphy of Quaternary deposits in rela-
tion to climatic changes, flora and fauna as well as environmen­
tal evolution during the last hundred thousand years; 

• the relief and morphogenesis with a special regard to 
relations between tectonic structures (horsts & troughs) and 
landforms, planation surfaces and hardrocks, karst phenomena 
.and processes as well as elements of fluvial morphology. 

Results of detail geological research and mapping published 
a hundred years ago by Zar~czny (1894) are the base for 

. knowledge of geology ofthe region in question. They have been 
revised by several authors (Siedlecki , 1951, 1952, 1954; 
Di ulynski, 1952, 1953; Bukowy,' 1956; S. W. Alexandrowicz, 
1960, I 997a; GradziIlski, 1962, 1972; Bogacz, 1967, 1980; 
Gilewska, 1972). 

The draft candidate list of geosites comprises both areas and 
objects al ready protected such as a national park, nature reser­
ves, monuments and documentary sites as well as objects 
documented and proposed forthe legal conservation (Fig. I). A 
number ofthem are situated in six landscape parks enclosing a 
considerable part of the Cracow Upland. Many interesting 
outcrops and landforms have been evaluated and after selection 
the most important ones should be pointed out for the proposed 
li st of European geosites. 

1. The Carmelite Quarry in D~bnik (435 m a.s.l.; 
50°09' 50"N/19°40'30"E). 

Main features: the sequence of Upper Givetian and lower­
most Frasnian limestones (the Debnik Marble). 

It is a large abandoned quarry (about 2 ha, up to 15 m high) 
with a water body in the bottom (Fig. 2). Dark-grey and black 
bituminous limestones called locally "D~bnik Marble" dip to 
WNW forming a 35 m long profile (Siedlecki, 1954). They 
are distinctly bedded and poorly fossiliferous. In the eastern part 
of the outcrop a few layers of limestones yield stromatoporoids, 
corals and brachiopods indicating the Upper Givetian age. They 
pass upward into bedded limestones with brachiopods and 
conodonts, typical of the Lower Frasnian (Balinski, 1979). 

The D~bn ik Marble was used as a decorative stone in sacral 
and monumental building for a long time. The site comprises 
the Middle-Upper Devonian boundary documented with fos-
sils. It is an exceptional locality in Central Europe. It will be 
proposed for protection as a documentary site. 

2, The outcrop Czerwona Scianka (Red Wall) in Czer-
113 (345 m a.s. l. ; 500 1O'02"NIl9°37'34"E). 

Mainfeafllres: Visean detriticnl and organodetriticnllime­
stones, rich in mncro- and microfauna, typical shallow-marine 
deposits. 

The outcrop, 200 III long, is situated at the left bank of the 
Czernka stream valley. The seq uence of Visean deposi ts dip­
ping 130o/40"SW is composed of reddish-grey limestones and 
malry limestones with numerous brachiopods (a.e. Gigamopro M 

duclIls giganteus), grey organodetritical limestones, intrafor-
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Fig, (, Distribution of geosites in relation to geology of the Cracow Upland (after Grudzinski, 1972 - simplified) 

lecka, 1964). The rich fauna of Foraminifera en-
closes about 50 taxa (S.W. Alexandrowicz & 
Mamet, 1973), and indicates the Upper Visean age. 

The locality presents the standard sequence of 
youngest part of Lower Carbonjferous limestones of 
southern Poland, abounding in fossils and typical of 
shalow-marine environment It is a very important 
geotop for the Late Visean calcareous deposits in 
Central Europe. 

The outcrop is proposed for protection as a do-
cumentary site, 

3. Outcrops in Karniowice (385 m a.s.l.; 
50°09' 48"N/19°31 '26"E). 

Main features: the profile of Lower Permian 
continental deposits: conglomerates (fanglom-
erates) and the fossil-bearing travertine. 

Fig. 2. TheCarmelileQuarry in D~bnik, MiddlefUpperDevonian limes tones (lhe O"bnik 
Marble). Photos 2 and 4-6 by Z, Alexandrowicz Lower Permian conglomerates occur on the left 

side of the Kamiowice stream valley (Fig. 3). The 
main outcrop is up to 20 m high and about 80 m long. 

mational conglomerates and dark-grey bituminous limestones. 
The whole thickness of these deposits is about 30 m. Several 
microfacies characterized by microfossils (calcisphaera, forami­
nifera. ostracoda) and remains of echinodennata. brachiopoda 
and bryozoa were distinguished (S. W. Alexandrowicz & Sied-

Sandstones and arcoses of the Westfalian age. belonging to to 
coal-bearing formation of the Upper Silesian Basin are visible 
at the bottom. The conglomerate described as the MySlachow-
ice Conglomerate is composed mainly of pebbles of Devonian 
limestones and dolomites, Lower Carboniferous limestones and 
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w with a rich fauna important from the stratigraphic 
and palaeobiogeographic point of view. 

c::dt.aziska Beds 

c::==:JKamiowice Travertine 

e .. ·,;·, ·:3 Mytlachowlce Conglomerate 

Middle/Upper Jurassic deposits rich in fossils are 
accessible in two small outcrops (abandoned quar­
ries) situated about 2 km to the east of Tenczynek. 
The sequence begins with sand, locally cemented 
and passing upward into sandy limestones abound-

O'--__ ::t'00m I!IIIm:Il Fitipowice Tuff 

Fig. 3. Geological cross-sectiol\ of the hill between Knrniowice nnd Filipowice. Upper 
Carboni f~rous nnd Lower Permian deposits (after Siedlecki. 1951 - simplified) 

ing in brachiopods, ammonites and belemnites. The 
next layer is developed as nodular Iimonithic lime­
stone crowned with stromatolit. The fauna indicates 
the Callovian age. Deposits of the lowermost Oxfor-

volcanic rocks (pOlphyr) with a rich matrix. Pebbles are 2-7 cm 
in diameter but few of them reach more than 20cm. The material 
was deposited after a short transport (Siedlecki, 19S1, 19S4; 
Siedlecka, 19§4; Gradzinski, 1972). 

The Pennian travertine crops out in a few places in the upper 
part of the slope and at the fl at hill between the Karniowice and 
Filipowice valleys. It is white, porous limestone partly lami-
nated with traces of algae (Cwizewicz & Szulc, 19S9). It 
comprises plant remains with species typical of the Lower 
Permian (Lipiarski, 1969). The outcrop is about 60 m long and 
4 m high. The Karniowice Travertine covers Upper Carbonife-
rous sandstones and is overlain with the Myslachowice Conglo­
marate (Siedlecki, 19S1). 

The locality encloses two sites: the Lower Permian traver­
tine - one and only in Europe and the Myslachowice Con­
glomerate as a typical postorogenic fanglomerate reaching 
the thickness up to 300 m, deposited just after Variscan tectonic 
movements. 

4. Outcops in Regulice (290 m a.s.\.; SOo04'2S"NI 
19"3l'SS"E). 

Main features: meJaphyres of Lower Permian, two lava 
flows separated by a volcanic breccia. 

Lower Permian melaphyres crop out in a few abandoned 
quarries on the eastern slope of the hill in Regulice. Melaphyre 
rests on a thin bed of Myslachowice Conglomerate (Lower 
Permian) underlain with Upper Carboniferous sandstones 
(Siedlecki, 19SI, 19S2). Two lava flows separated by the me-
laphyre breccia were distinguished and dated by a palaeomag­
netic method (Birkenm'\ier & Nairn, 1964). Massive, vertically 
jointed melaphyre passing upward into vesicular and amygda­
loidal melaphyreoccurin a small quarry (SOm long, 12 m high), 
si tuated in the lower part of the slope. It represents the first lava 
tlow. The volcanic breccia covering this flow is well exposed 
in the upper quarry. The melapbyre representing the second lava 
flow is also visible here. 

Melaphyres from Regulice represent the post-Variscan vol­
canic activity, typical of the eastern margin of the Upper Sile-
sian Basin. 

Two described outcrops will be proposed for protection as 
documentary sites. 

S. Outcrops in Tenczynek (330 m a.s.\.; SOo06'43"NI 
19°39'02"E). 

Mainfealures: a sequence of Callovian-Oxfordi an deposits 

dian are represented by marls passing into marly 
. limestones and platy limestones. Very rich assemblages of 
fossils (ammonites, sponges, foraminifers) occur in this part of 
the profile. The described sequence reaches the thickness of 
about S m (Rozycki, 19S3; Szulczewski, 1968). 

Outcrops in Tenczynek are of particular interest. The fossil 
fauna of a considerable stratigraphic value indicating the Cal­
lovian-Oxfordian boundary comprises species typical of the 
SubmeditelTunean province with influences of both Boreal and 
Tethyan elements. Outcrops are protected as documentary sites 
(Z. Alexandrowicz et aI., 1975). 

6. The Pr~dnik river valley in Ojc6w (300-440 m a.s.\.; 
SOoll'OS"-SOoI4'SO"NII9°4T4S"-19°S0'3S"E). 

Maillfeatures: a deep rocky valley with karst phenomena. 

The valley dissects the eastern part of the Ojc6w Plateau 
forming a deep and narrow rocky gorge (Drza!, 19S4; Malecki, 
1977).lt is surrounded by many rocky walls and tors raising up 
to 100m above the valley bottom. Rocky scenery is formed of 
Upper Jurassic massive limestones concerning fossils such as 
ammonites, brachiopods and sponges. System of joints is well 
developed. Particular segments of the valley and its tributaries 
follow the main directions of fi ssures (Z. Alexandrowicz & 
S. W. Alexandrowicz, 1977). Karst phenomena represented by 
enlarged fissures, microrelief and many caves are important 
morphogenetic factors. About 200 caves are known here, tour­
ists are allowed to visit a few of them (Gradzinski, 1977). 
Fragments of rocky telTaces are marked on both banks of the 
valley. The outcrop of Holocene travertine and calcareous tufa 
abounding in shells of molluscs is situated on the right bank of 
the Sijsp6wka stream, the main tributary of the Prqdnik river. 
The Holocene terrace with the sequence of peaty loam, calcare-
ous sediments and muds fill the bottom of the valley (S. W. 
Alexandrowicz, 1997b). The area in question is rich in springs 
draining the deep groundwater level (S. W. Alexandrowicz & 
Wilk,1962). 

The Prijdnik river valley is the longest and deepest one in 
the Cracow Upland. It has a typical karst landscape with beau-
tiful scenery (Fig. 4). Historical monuments (two medieval 
castles) and archaeological sites are aditional values of this area. 

The most interesting part of the valley is protected in the 
Ojc6w National Park (1,890 ha). It was used as a health resort 
and now it is a tourist, scientific and educational centre. 

7. Limestone tors in Jerzmanowice (SOO In a.s.\.; 
SOoll'28"N/19°46'4S"E). 
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Fig, 5. Oxfordian limestone hardrocks raising above the Tertiary planation surface in Jcr.llna­
nowice - Complex of Jura Landscape Parks near Krak6w 

Fig.4. Oxfordian limestone rock (25 m high) - Maczuga 
Herkulesa (Hercules Club) in the Ojc6w National Park 

Mainfeatures: limestone hardrocks raising 
above the old planation surface, Upper Jurassic 
carbonate buildups. 

Several groups of limestone tors rise over 
the Tertiary planation surface, fanning the top 
of the Ojc6w Plateau. The most interesting of 
them occur in Jerzmanowice. They enclose 33 
rocky forms: tors, groups of tors and rocky hills 
formed of Upper Jurassic massive limestones 
(Oxfordian). Their heights are 3- 30 m, in most 
cases about 10m. According to results of detail 
micro facial analyses these are mainly carbo­
nate cyanobacterial-sponge buildups (Matysz­
kiewicz, 1989, 1997; Matyszkiewicz & Feli-

Fig. 6. Old abandoned quarry ill Trojanowice, Upper Jurassic limestones, Turonian sandy 
limestones and loess 

siak, 1992; Matyszkiewicz & Krajewski, 1996). As more resis-
tant to erosion and denudation in relation to the surrounding 
bedded limestones they tower over the whole landscape. 
Numerous tors are divided with gaping joint fissures. Karst 
phenomena represented by microrelief covering the surface of 
rocks and by several caves are typical features of this area, 
Traces of Palaeolithic cultures have been found in archaeologi­
cal excavations. One of them was distinguished as the Jerzma­
nowice Culture (Kozlowski , (966). Changes of the 
environment of this completely deforested area are evidenced 
by assemblages of shadow-loving snails found in fossil rend-
sina soil dated at 1500 years BP (S. W. Alexandrowicz, 1997b). 

Limestone tors on the large planation surface are the typical 
features of the landscape of the Cracow Upland. A similar 
landscape and Jurassic massive limestones of the same origin 
occur in Southern Germany in Lochen Area (Swabian Alb) 
(Matyszkiewicz, 1997). 

The group of limestone tors in Jerzmanowice are found in 
the landscape park (Fig. 5). Particular tors are protected as 
nature monuments in this area. A few touristic paths pass across. 

8. Outcrops in Trojanowice (253 m a.s.l.; 500 08'20"NI 
19°54' 12"E). 

Main features: a sequence of fossil-bearing Turonian de­
posits, tw6 Upper Cretaceous abrasion platfonns, Late Vistulian 
loess with a rich mollusc fauna. 

Two small abandoned quarries are situated on the left bank 
of the Prqdnik river valley close to each other (Bukowy, 1956). 
Upper Jurassic (Oxfordian) massive limestones and a sequence 
of Turonian calcareous deposit occur in the southern outcrop 
(70 m long, 7 m high). Lower Turonian sandy limestones with 
brachiopods and bivalves rest on the abrasion surface. Another 
such a surface is developed at the top of these limestones. It is 
covered with conglomerates, nodular limestones and platy 
limestones abounding in echinoids (LowerlUpper Turonian). 
Similar succession crops out in the second abandoned quarry 
(Fig. 6). The fault passes parallel to the wall of this exposure. 
Mollusc-bearing loess filling the Pleistocene (Vistulian) dry 
valley is well visible in the northern part of the site (S. W. 
Alexandrowicz, 1995). 
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The sequence of Turonian deposits, most representative of 
the Cracow Upland, is presented in both the mentioned sites. 
The considerable facial differentiation, small thickness, strati­
graphic gaps and abrasion surfaces are features typical of this 
sequence. 

The first referred site is protected while the other one is 
proposed for conservation. 

9. TheTyniecGate(215 n;) a.s.l.; 50000'52"NIl9°47'40"E). 
Mainfealures: the gap of the Vistula river, rocky hills, two 

facies of Oxfordian limestones, archaeological/historical 
monuments. 

The Tyniec Gate is the most narrow part of the Vistula river 
valley. The gap is 2 km long and about 400 m wide. It is 
surrounded with rocky hills rising 30-130 m above the valley 
bottom. Five interesting sites of Jurassic limestones (Oxfordian) . 
occur along the gate. On the left bank of the river, massive 
limestones passing laterally into bedded limestones with cherts 
crop out in the abandoned quarry in Piekary (S. W. Alexandro-
wicz, 1960, I 997a; Matyszkiewicz, 1989). The limestone tor, 
Okr&:i:ek, situated 300 m to the south is formed of massive 
limestones covered with loess. It is a famous archeological site 
(Palaeolithic) explored both in loess and in sediments tilling a 
small cave (Madeyska ef al., 1994). The next rocky hill is a 
geological and historical site. It encloses the outcrop of Jurassic 
massive limestones, a small cave and traces of the medieval 
fortification at the top. The picturesque limestone tor, crowned 
with the Benedictine Abbey dated from Middle Ages, is situated 
on the right bank of the river. Huge blocks of limestones 
accumulated at the foot of the rocky wall derive from the 
rock-fall connected with the eatthquake in 1786 AD (S. W. 
Alexandrowicz, 1956). Bedded limestones with numerous 
cherts are accessible in the big quarry on the western slope of 
the Grodzisko Hill (S. W. Alexandrowicz, 1960). 

The gap passes along the tectonic depression filled with 
Miocene clays. It is sUlTounded with horsts forming pmticular 
rocky hills. The Tyniec Gate is a unique type of the gap, 
developed by selective erosion which exposed old elements of 
the structural relief (S. W. Alexandrowicz, 1955). Numerous 
outcrops of Jurassic limestones presenting the relation between 
two main facies of shallow-marine Oxfordian deposits are of 
special scientific interest. The rocky landscape of the gap and 
archaeoiogicallhistoricai monuments are additional values of 
the Tyniec Gate. 

The described area is included in the Bielany-Tyniec Land-
scape Park. Individual local ities are preserved or proposed for 
protection as nature monuments or documentary sites. 

10. The old quarry Bonarka in Cracow (240 m a.s .l.; 
50°0 I' 42"NII9°5T 44"8). 

Main features: abrasion surface developed on Upper Juras­
sic limestones covered with Upper Cretaceous marls. 

Upper Jurass ic bedded limestones with cherts and a scarce 
fauna of ammonites, brachiopods and sponges crop out in the 
bottom of the quarry. An abrasion surface connected with the 
Upper Cretaceous transgression cuts the top of these limestones. 
It is very well developed and slopes down toward thesouth-east. 

A sequence of green-grey and white marls with cherts contain­
i~g numerous sponges, belemnites, echinoids and other fossils 
represents Upper Cretaceous deposits of the Santonian-Lower 
Campanian age (S. W. Alexandrowicz, 1968). It covers the 
abrasion surface and is visible in the'eastern part of the outcrop. 
A rare mineral chatchettine (C38H78) locally fills small spaces 
within marls (Morozewicz, 1909). A few faults cut Jurassic 
limestones forming steps at the bottom of the quarry (Gradzins-
ki, 1961, 1972). Traces of Miocene caliche, overlain wi th marly 
clays rich in microfauna indicating the Lower Badenian, occur 
in the south-eastern part of this locality. The abrasion sutface 
dislocated by Miocene faults is the exceptional value of the 
referred site . 

. The quarry is arranged as a didactic locality and has an 
educational trail. It is protected as the nature reserve. 

11. Abandoned quarry in Zabierzow (270 m a.s.l.; 
50°06' 52"NI 19°47'35"E). 

Mainfeatures: facial differentiation of Upper Jurassic lime­
stones, a sequence of Upper Cretaceous deposits, Tertiary tec-
tonic structures. 

Two facies of Upper Oxfordian limestones crop out in the 
quarry (Matyszkiewicz & Felisiak, 1992). Massive limestones 
representing the blue-green algae-spongy reef facies occur in 
the upper level of the quarry while bedded limestones surround-
ing them are visible in the lower level. The top of Jurassic 
limestones is truncated by the Upper Cretaceous abrasion sur­
face. Sandy limestones of Turonian lie on it (S. W. Alexandro-
wicz, 1954). They are divided in two parts with the diastem 
marked by stromatolite (Golonka & Rajchel, 1972). Santonian-
Lower Campanian marls with fossils supplement the described 
sequence (S. W. Alexandrowicz, 1968). Karst forms developed 
inside Jurassic limestones are filled with Tertiary clays and 
sand. The system of faults bordering the Krzeszowice Graben 
is clearly visible in this site. 

The quarry in Zabierz6w is of special interest as the large 
outcrop of Jurassic and Cretaceous deposits typical of the 
Cracow Upland, presenting the structure of the margin zone of 
the Carpathian Trough. 

The referred locality has been documented in details and 
proposed for protection. It is well adopted to didactic. The 
scientific trail joining the quarry and other geological sites 
(limestone tors, springs, river gape) has been traced in this area 
within the Tenczynek Landscape Park (Z. Alexandrowicz & 
S. W. Alexandrowicz, 1996; Z. Alexandrowicz ef al., 1997). 

12. Outcrop in the Raclawka stream valley (300 m a.s.l.; 
50° I O'02"N!I 9°4 I ' 15"E). 

Main features: a sequence of dated, mollusc-bearing Ho-
locene calcareous deposits. 

The Raclawka stream valley in its middle reach deeply 
dissects Lower Carboniferous limestones. Holocene travertine 
and calcareous tufa locally form the terrace up to 10 m high. 
The main outcrop situated on the left bank of the stream encloses 
two types of calcareous deposits: the biohelm forming a barrier 
and tufa composed of fine- and coarce-grained material with 
intercalations of limestone gravel, organic mud and fossil soi l 
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(Fig. 7). Radiocarbon dating indicates, that the men-
tioned sediments accumulated during the interval of 
10-1.5 thousand years BP. Very rich assemblages of 
molluscs occur in calcareous tufa. They contain 
species typical of particular climatic phases of the 
Holocene and reflect the human impact during the Late 
Holocene (S . W. Alexandrowicz, 1983). Calcareous 
deposits became eroded at the Early Medieval and the 
10m terrace originated. 

W 
1m) 
10 

o 

Holocene: 

~nodular tufa 

~calcareous silt 

mmIlIIfossiJ soi[ The refered outcrop is the representative site of Ho-
locene tufa and travertines of Poland documenting 
changes of the environment during the last ten thou-
sand years . It is also one of the most interesting sites of 
this type in Europe. The outcrop is situated in the nature 
reserve Raclawka Valley. 

o SOm Lower Carboniferous: 

~ limestones 

•••• .. gravel 
Wmineral mud 

L' ______________ --", 

Conclusions 

Geological formations of the Cracow Upland belong to 
Variscan structures bordering the Upper Silesian Basin, the 
Cracow-Silesian Monocline and the northern margin of the 
Fore-Carpathian Depression. The structural relief reflecting 
both the Tertiary planation surface and elements of disjunctive 
alpine tectonic are the main features of the landscape. The area 
is very attractive for tourists and important for earth sciences 
education and scientific research. It is situated quite close to 
Cracow, a famous academic, didactic and cultural centre. 

The protected areas/sites are of special interest for nature 
sciences. The existing conservation network encloses a consid-
erable part of formations, structures and landforms repre-
sentative for the geological history and environmental changes. 
Geosites just protected and proposed for conservation reflect 
the geodiversity. A pmt of them has been selected as candidates 
to the European list. They are both outcrops of most repre-
sentative geological formations and landforms characterizing 
the morphogenesis of the upland. The list comprises 7 
areas/sites protected as one national park, 2 nature reserves and 
4 individual localities as well as 5 outcrops proposed to conser-
vation. 

The local and regional networks will be supplemented 
according to results of new investigations. Sites and landforms 
situated inside landscape parks and outside them documented 
now include: Late Palaeozoic dolomites and limestones 
(Middle Devonian, Lower Carboniferous), Middle Triassic 
limestones and dolomites, Middle/Upper Jurassic fossiliferous 
deposits, Miocene deposits rich in microfauna, selected types of 
Quaternary sediments (boulder clays, less, calcareous tufa and 
travertines) and elements of structural relief (a.e. tectonic 
edges). The most valuable and accessible sites atter the selection 
will be proposed as new candidates to the European list. 

Fig. 7. Outcrop of Holocene travertines in the Radawka stream vaHey 
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