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The Cracow-Czg¢stochowa Upland (Southern Poland)
— The Land of White Cliffs and Caves

Jacek Matyszkiewicz'

The Cracow and the Czestochowa
uplands, known under the joint name the
Cracow-Czgstochowa Upland, are loca-
ted in southern Poland and belong to the
larger unit — the Cracow-Wielun Upland,
which forms a strip of land about 160 km
long and about 20 km wide (Fig. 1). This
is a vast area of gentle hills rising about
100 m above the surrounding valleys.
Simultaneously, the Cracow-Wielun Upland is one of the
best-known area in Europe where Upper Jurassic carbonate
buildups are exposed and preserved as spectacular and pic-
turesque rock towers, pinnacles, cliffs and monadnocks.

The exposures of Upper Jurassic limestones extend
from Cracow to Wielun. The rocks show distinct regional
diversity. The best-known elements of the upland relief are
picturesque cliffs built of Upper Jurassic (Oxfordian and
Kimmeridgian) limestones in which numerous karst featu-
res can be observed. The scenic value of these cliffs is
reflected in a common name of the area between Cracow
and Czegstochowa — “The Cracow-Czg¢stochowa Jurassic
Terrain” (Rézycki, 1953) or “Polish Jurassic Chain”
(Rozycki, 1960). For centuries cliffs and high hills’ sum-
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mits have been the sites of castles and fortified churches.
These landforms determine the scenic value of the Jurassic
Terrain being the top-class aesthetic, geological, geomor-
phological and educational treasures (Nita, 2004).

The relief

Among three uplands constituting the Cracow-Wielun
Upland, the northernmost is the Wielun Upland, which
extends between Wielun and Czestochowa towns. This is a
plateau of low elevation (about 300 m a.s.l.) and insignifi-
cant relative heights. It is covered with Quaternary flu-
vio-glacial and aeolian deposits from which the Upper
Jurassic rocks locally protrude.

The “Land of White Cliffs and Caves” includes the
remaining two uplands — the Czgstochowa Upland and the
Cracow Upland. The relief of the Czgstochowa Upland is
highly diversified. The landscape is dominated by structu-
rally controlled planation surface (Nita, 2004) with lime-
stone massifs, ridges and hills capped by spectacular cliffs
(Figs. 2, 3). The elevation of the upland reaches 500 m a.s.1.
A special feature of hill ranges built of Upper Jurassic lime-
stones is their strike concordant with the parallel of latitu-
de. The monadnocks rising from the plateau are of
erosional origin (Pokorny, 1963). In the Upper Jurassic
limestones intensive karstification is observed, which
results in a variety of karst features: caves, vast depressions
resembling the “polje” (Pulina, 1999) and other morpholo-
gical depressions with karst springs and ponors (Glazek et
al., 1992). It is suggested that some caves developed within
the Upper Jurassic limestone massifs overlying the tectonic
zones in the Paleozoic basement by combined action of
meteoric and hydrothermal solutions (Pulina et al., 2005).
Among over 1800 caves discovered in the Cracow-Wielun
Upland both the longest (“Wierna”, 1027 m) and the deepest
(“Studnisko”, 77.5 m below surface) caves are located in
the Czg¢stochowa Upland (Gradzinski & Szelerewicz, 2004).

The southernmost component of the Cracow-Wielun
Upland — the Cracow Upland — is a rolling plateau with
low hills and ridges built of Upper Jurassic rocks. The rid-
ges are monadnocks formed by selective erosion of facially
diversified Upper Jurassic rocks (Alexandrowicz &
Alexandrowicz, 2003). Highest hills rise to over 500 m
a.s.l. The plateau is dissected by deep valleys where karst
springs and ravines can be found (Glazek et al., 1992). In
their slopes numerous cliffs are observed, full of a number
of karst features including spectacular caves (Figs. 4, 5;
Gradzinski, 1962, Dzutynski et al., 1966; Gradzinski &
Szelerewicz, 2004). One of such forms is the “Ciemna
(Dark) Cave” where the largest chamber among all caves in
the Cracow-Wielun Upland has been discovered (over 80 m
long and 30 m wide; Gradzinski & Szelerewicz, 2004). In
the landscape of the Cracow Upland three morphological
forms are distinct: planation surfaces, deeply incised val-
leys and ravines, and limestone cliffs towering over the pla-
teau and framing the valley slopes (Dzulynski, 1953;
Alexandrowicz & Alexandrowicz, 2003). The strikes of the
valleys correspond to orthogonal joint system in the Upper
Jurassic rocks (Matecki, 1958).
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Fig. 2. The Ogrodzieniec Castle integrated into the Upper Jurassic carbonate buildups complex. Courtains connect the carbonate
buildups. The Czgstochowa Upland; Zborow-Ogrodzieniec Range. Photo by A. Walanus

Fig. 3. In the “Rzedkowice Cliffs” both the Upper Jurassic carbonate buildups of impressive shapes (right side) and the debris flow
deposits (cliff on the left) are observed. The Czgstochowa Upland; Zborow-Ogrodzieniec Range. Photo by J. Matyszkiewicz

Fig. 4. The “Nietoperzowa (Bat) Cave” developed in Upper Jurassic massive limestones with vadose and phreatic karst features.
The Cracow Upland; Ojcow Plateau. Photo by A. Dajek

Fig. 5. Landscape of the Vistula River valley in the western part of Cracow. The Tyniec Abbey was founded onto the Upper Jurassic
rocks forming a fragment of carbonate buildups complex. In the foreground — the “Okraglik Cliff” with the “Nad Galoska Cave” are
seen where the oldest human settlement in the vicinity of Cracow was discovered. The Cracow Upland. Photo by J. Matyszkiewicz
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The Cracow-Wielun Upland is a part of large
tectonic units — the Silesian-Cracow Monocli-
ne — built of Triassic, Jurassic and Cretaceous
sediments (Fig. 6). These rocks unconformably
overlay various, folded Paleozoic (locally, even
the Precambrian) units of the Paleozoic Europe-
an Platform. The Silesian-Cracow Monocline
extends NNW-SSE. Together with preserved
fragments of Permian formation it constitutes
the Permian-Mesozoic structural complex,
which unconformably covers the diversified
paleorelief of denudated Paleozoic basement.
Formation of the Silesian-Cracow Monocline
has initiated in the Young Cimmerian orogenic
phase but its final structural pattern is mostly an
effect of Laramide movements and, to less
extent, also the Miocene deformations.

.

Pre-Jurassic basement

The Paleozoic rocks, which form the base-
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Paleozoic Platform (Dadlez et al., 1994). Both
the Matopolska and the Silesian blocks are
members of a mosaic of crustal terranes, all sho-
wing diversified internal structures, ages and
origin. From all sides the blocks are bordered by distinct,
deep structural discontinuities represented by multistage,
frame fault zones commonly of transcontinental scale. In
the border zone of the Silesian and Matopolska blocks
various Lower Paleozoic and older structural complexes
are in direct contact. These units differ in lithology, age,
character and intensity of transformations, and tectonic sty-
le (Buta, 2002; Zaba, 1999). Common complexes in both
blocks have started to form as late as in the Early Devonian.

The activity of the Cracow-Lubliniec Fault Zone is clo-
sely connected with the magmatism, particularly with gra-
nitoid plutons located exclusively in the marginal part of
the Matopolska Block. The Cracow-Lubliniec Fault Zone
shows numerous bends and arches, and its width usually
does not exceed 500 m (Zaba, 1999; Buta etal., 1997; Buta,
2000, 2002). The zone has been active since the Oldest
Paleozoic to the Recent (Zaba, 1999; Morawska, 1997) and
influenced both the facial development of overlying Trias-
sic and Jurassic rocks (Jedrys et al., 2004; Krajewski &
Matyszkiewicz, 2004; Matyszkiewicz et al., 2006a, 2006b)
and the tectonic pattern of the overburden (Zaba, 1999). It
also probably determined, to some extent, the development
of karst processes in the Upper Jurassic complex (Pulina et
al., 2005).

Fig. 6. Simplified geological map of the Cracow-Czgstochowa Upland without
Quaternary strata (after Riihle et al., 1977)

Development of Upper Jurassic rocks
in the Polish Jurassic Terrain

In both the Czgstochowa and the Cracow uplands the
Upper Jurassic rocks cover the Middle Jurassic strata or lie
directly upon the older, Paleozoic basement. In the last
years, in the Zalas quarry located in southern part of the
Cracow Upland an exposure was discovered in which
Upper Jurassic rocks directly lie upon the Permian rhyoda-
citic intrusion (Matyszkiewicz et al., 2007). In both the
Czgstochowa and the Cracow uplands Upper Jurassic strata
represent the Oxfordian and the lower part of the Kimme-
ridgian. Generally, the rocks can be divided into the bed-
ded and the massive facies, both characterized by signifi-
cant facial diversity (Dzutynski, 1952; Rozycki, 1953).

The bedded facies

In both uplands the Upper Jurassic succession includes
a dozen-meter-thick series of marls and marl-limestone
alternations belonging to the Lower Oxfordian and to the
lower part of the Middle Oxfordian. Sometimes, these stra-
ta are named the Jasna Gora Beds (from the name of the hill
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atop of which the famous Holy Mary Sanctuary is located;
Roézycki, 1953). The late Middle Oxfordian, the Upper
Oxfordian and the Middle Kimmeridgian rocks show high
diversification of bedded facies. In the Czegstochowa
Upland poorely lithified bedded limestones with rare cher-
ts dominate. These strata bear local names (Rézycki, 1953;
Kutek et al., 1977; Trammer, 1985; Heliasz, 1990; Glazek
et al., 1992; Kutek, 1994). In the Cracow Upland the bed-
ded facies is represented by thin-bedded, platy, chert-free
limestones locally intercalated by thin marl layers.
However, these rocks, although determined as “platy limesto-
nes” (Dzulynski, 1952), differ significantly from classic,
lithographic limestones of the Solnhofen type. Both the
Middle and Upper Oxfordian rocks are developed mostly
as thick-bedded limestones with cherts (Dzutynski, 1952;
Matyszkiewicz, 1989, 1997; Krajewski, 2000) and minor
clotted, pelitic and chalky limestones (Krajewski, 2001).

In both uplands, in the whole Upper Jurassic complex
the gravity-flow deposits occur locally (Bukowy, 1960;
Marcinowski, 1972; Bednarek et al., 1978; Kutek & Zapas-
nik, 1992; Koszarski, 1995; Matyszkiewicz, 1996; Krajew-
ski, 2000; Matyszkiewicz & Olszewska, 2007; Matyszkie-
wicz et al., 2007). Frequency of their occurrence increases
up the Upper Jurassic sequence, which is an effect of diver-
sified paleorelief of topographic prominence about 100 m
(Fig. 9; Matyszkiewicz, 1999), produced by both the aggra-
dational growth of carbonate buildups and the active, Late
Jurassic synsedimentary tectonics (Kutek, 1994; Matysz-
kiewicz, 1997; Krajewski, 2000).

The massive facies

In the Czgstochowa Upland carbonate buildups form
isolated complexes, which have started to grow in the Early
Oxfordian, as revealed by the presence of small spongeous
bioherms in the Jasna Goéra Beds (Trammer, 1985, 1989).

Structural frames of Upper Jurassic buildups
distribution in the Polish Jurassic Terrain

Comparison of the structure of Paleozoic basement
with the local facial diversity of Upper Jurassic deposits
revealed a distinct coincidence between the magmatic
activity along the Cracow-Lubliniec Fault Zone, and the
localization of large carbonate buildups in the Polish Juras-
sic Terrain. Positions of two main granitoid complexes of
the Paleozoic basement correspond to the positions of
main hill ranges built of Upper Jurassic massive limestones
(Fig. 7). Such coincidence suggests that both the formation
and the growth of carbonate buildups were strongly influ-
enced by the presence of granitoid intrusions in the base-
ment (Matyszkiewicz et al., 2006a, 2006b, 2007).

Due to higher resistance to weathering in comparison
with enclosing Paleozoic deposits, some intrusions were
not completely denudated before the Late Jurassic and
were left as morphological heights of the shelf bottom
(Dzutynski, 1950; Matyszkiewicz et al., 2007). The areas
where denudation of Paleozoic basement did not reach the
top surfaces of granitoid batholiths were subjected to lower
subsidence in comparison with adjacent areas (Fig. 8) and,
thus, become favorable sites of structural uplifts known
from the Upper Jurassic basin (Fig. 9). In the uplifts high
water circulation rates and related supply of nutrients gave
rise to intensive production of carbonate rocks and flouris-
hing growth of benthic fauna, leading to the formation of
vast complexes of carbonate buildups. The buildups formed
also over numerous, small intrusions and then expanded and
coalesced into large complexes (Matyszkiewicz et al.,
2006a). Detailed microfacial studies of carbonate buildups
complex from the “Zegarowe (Clock) Rocks” located in the
southern part of the Czgstochowa Upland suggest that local-
ly the physical and chemical properties of sea water and its

In this area microbial-spongeous buildups are gradually —salinity might have been modified by hydrothermal solu-
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kiewicz & Felisiak, 1992; Matyszkiewicz &
Krajewski, 1996; Krajewski, 2000, 2001; Ma-
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buildup growth in the Cracow Upland came in
the Late Oxfordian when progradation produced
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Fig. 8. Factors controlling the growth of Upper Jurassic carbonate buildups in the Cracow-Wielun Upland. Not to scale. The Late Paleo-
zoic — Early Mesozoic denudation of Paleozoic deposits locally reached the top of intrusions which, due to increased resistance to
weathering, built highs upon the Late Jurassic carbonate ramp. In most cases, however, the Early Mesozoic denudation did not reach the
top of intrusions. The Late Jurassic growth of carbonate buildups proceeded upon highs of the sea bottom underlain by intrusions

(right-hand side of the sketch). At those places where denudation did not reach the top of intrusions, differential subsidence led to the for-
mation of sea bottom highs that became colonized by benthic organisms, whose intense development favored the origin of carbonate

buildups (after Matyszkiewicz et al., 2006b)

tions ascending along large deep fractures of the Cra-
cow-Lubliniec Fault Zone (Matyszkiewicz et al., 2006a).
The carbonate buildups complexes of the Cracow-Wie-
Iun Upland do not continue north of Czgstochowa. In that
area the Cracow-Lubliniec Fault Zone and the related
intrusions extend outside the Upland, which confirms the
evident relationships of Late Jurassic deposition with the
Paleozoic basement structures. It seems that an important
controlling factor of buildups distribution in the Polish

Jurassic Terrain was also the Jurassic synsedimentary
tectonics reflected in numerous gravity flow deposits and
neptunic dykes (Fig. 9; Kutek, 1994; Matyszkiewicz, 1996,
1997; Krajewski, 2000). Therefore, the coincidence of
several factors: diversified subsidence, synsedimentary
tectonics and local discharge of hydrothermal solutions
(Matyszkiewicz et al., 2006a) ascending along the Cra-
cow-Lubliniec Fault Zone influenced the growth of at least
some large complexes of carbonate buildups. The prese-

huge carbonate Middle Jurassic
L buildups deposits

initial carbonate

buildups

bedded limestones
with cherts

neptunic dykes

Paleozoic
intrusions
N

platy limestones
— 1] and marls

synsedimentary
. faults
-

Upper Jurassic deposits

< gravity flow
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Fig. 9. Architecture of Late Jurassic sedimentary basin in the Cracow-Czg¢stochowa Upland (after Matyszkiewicz, 1997; modified)
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rved fragments of these buildups are currently the most
valuable landforms of the Polish Jurassic Terrain.

This research was financed by the UST-AGH statutory grant
no. 11. 11. 140. 560.

References

ALEXANDROWICZ S.W. & ALEXANDROWICZ Z. 2003 — Pattern
of karst landscape of the Cracow Upland (South Poland). Acta Carsolo-
gica, 32: 39-56.

BEDNAREK J., KAZIUK H. & ZAPASNIK T. 1978 — Objasnienia
Szczegbdtowej mapy geologicznej Polski 1: 50 000, arkusz Ogrodzie-
niec. Wyd. Geol.

BUKOWY S. 1960 — Osuwiska podmorskie w wapieniach skalistych
okolic Krakowa. Biul. Inst. Geol., 155: 153-168.

BULA Z. 2000 — Dolny paleozoik Gornego Slaska i zachodniej
Matopolski. Pr. Panstw. Inst. Geol., 171: 1-89.

BULA Z. 2002 — Atlas geologiczny paleozoiku bez permu w strefie
kontaktu blokow gornoslaskiego i matopolskiego 1: 200 000 + tekst
objasniajacy. Panstw. Inst. Geol.

BULA Z., JACHOWICZ M. & ZABA J. 1997 — Principal characteri-
stics of the Upper Silesian Block and Matopolska Block border zone;
southern Poland. Geol. Mag., 134: 669-677.

DADLEZ R., KOWALCZEWSKI Z. & ZNOSKO J. 1994 — Some key
problems of the pre-Permian tectonics of Poland. Geol. Quart., 38: 169-190.
DZULYNSKI S. 1950 — Spostrzezenia nad utworami litoralnymi jury
brunatnej na potudnie od Krzeszowic. Rocz. Pol. Tow. Geol., 19:
24-398.

DZULYNSKI S. 1952 — Powstanie wapieni skalistych Jury Krakow-
skiej. Rocz. Pol. Tow. Geol., 21: 125-180.

DZULYNSKI S. 1953 — Tektonika potudniowej czgsci Wyzyny Kra-
kowskiej. Acta Geol. Pol., 3: 325-440.

DZULYNSKI S., HENKIEL A., KLIMEK K. & POKORNY J. 1966
— Rozwoj rzezby dolinnej poludniowej czgsci Wyzyny Krakowskie;j.
Rocz. Pol. Tow. Geol., 36: 329-343.

FRANKE D. & HOFFMANN N. 1999 — Das Elbe-Lineament —
bedeutende Geofraktur oder Phantomgebilde? Teil 2: Regionale
Zusammenhinge. Z. Geol. Wiss., 27: 319-350.

GLAZEK J., PACHOLEWSKI A. & ROZKOWSKI A. 1992 — Karst
aquifer of the Cracow-Wielun Upland, Poland. [In:] Back W., Herman
J.S. & Paloc H. (eds), Hydrogeology of selected karst region. Internat.
Contrib. Hydrogeol., 13: 289-306.

GRADZINSKI R. 1962 — Rozw6]j podziemnych form krasowych w
potudniowej czg$ci Wyzyny Krakowskiej. Rocz. Pol. Tow. Geol., 32:
429-492.

GRADZINSKI M. & SZELEREWICZ M. 2004 — Jaskinie Wyzyny
Krakowsko-Wielunskiej — liczba i rozmieszczenie. [In:] Partyka J.
(ed), Zréznicowanie i przemiany srodowiska przyrodniczo-kulturowe-
go Wyzyny Krakowsko-Czgstochowskiej. Ojcowski Park Narodowy, 1:
69-82.

HELIASZ Z. 1990 — Sedymentacja wapieni gornej jury w regionie
czestochowskim Jury Polskiej. Pr. Nauk. USI., Geologia, 10-11:
9-49.

HELIASZ Z. & RACKI Z. 1980 — Ecology of the Upper Jurassic bra-
chiopod bed from Julianka, Polish Jura Chain. Acta Geol. Pol., 30:
175-197.

JEDRYS J., GRABOWSKA T., KRAJEWSKI M., MATYSZKIEWICZ
J. & ZABA J. 2004 — Zatozenia strukturalne goérnojurajskich budowli
weglanowych na Wyzynie Krakowsko-Wielunskiej w $wietle danych
magnetycznych. [In:] Partyka J. (ed), Zréznicowanie i przemiany $ro-
dowiska przyrodniczo-kulturowego Wyzyny Krakowsko-Czgstochow-
skiej, Ojcowski Park Narodowy, 1: 19-26.

KOSZARSKI A. 1995 — Tradycja a nowoczesno$¢ w interpretacji
warunkdéw powstania wapieni gornej jury krakowskiej. Szczegdlna rola
procesow redepozycji. Studium terenowe. [In:] Doktor M., Gluszek A.,
Gmur D. & Stomka T. (eds.), Tradycja a nowoczesno$¢ w interpreta-
cjach sedymentologicznych, Mat. Konf. IV Krajowego Spotkania
Sedymentologéw, Pol. Tow. Geol., 9-22.

KRAJEWSKI M. 2000 — Lithology and morphology of Upper Juras-
sic carbonate buildups in the Bedkowska Valley, Krakow region,
Southern Poland. Ann. Soc. Geol. Pol., 70: 51-163.

KRAJEWSKI M. 2001 — Upper Jurassic chalky limestones in the
Zakrzoéwek Horst, Cracow, Krakéw-Wielun Upland (South Poland).
Ann. Soc. Geol. Pol., 71: 43-51.

KRAJEWSKI M. & MATYSZKIEWICZ J. 2004 — Rozwdj i architek-
tura facjalna gornojurajskich komplekséw budowli weglanowych w
SW czesci Wyzyny Krakowskiej. [In:] Partyka J. (ed), Zréznicowanie i
przemiany srodowiska przyrodniczo-kulturowego Wyzyny Krakow-
sko-Czgstochowskiej, Ojcowski Park Narodowy, 1: 27-34.

652

KUTEK J. 1994 — Jurassic tectonic events in south-eastern cratonic
Poland. Acta Geol. Pol., 44: 167-221.

KUTEK J., WIERZBOWSKI A., BEDNAREK J., MATYJAB.A. &
ZAPASNIK A. 1977 — Z problematyki stratygraficznej osadow gorno-
jurajskich Jury Polskiej. Prz. Geol., 25: 438—445.

KUTEK J. & ZAPASNIK T. 1992 — Bydlin, large scale synsedimenta-
ry mass movements of Late Oxfordian. [In:] Matyja B.A., Wierzbowski A.
& Radwanski A. (eds.), Oxfordian & Kimmeridgian joint working gro-
ups meeting, Guidebook and Abstracts. Intern. Subcommision on
Jurassic Stratigraphy, 22-26.

MALECKI J. 1958 — Z geologii i geomorfologii Wyzyny Krakow-
skiej. Z. Nauk. AGH, Geologia, 15: 3-22.

MARCINOWSKI R. 1972 — Turbidites in Upper Oxfordian limesto-
nes at Jaskrow in the Polish Jura Chain. Bull. Pol. Acad. Sc. Ser.
Geol.-Geogr., 18: 219-225.

MATYSZKIEWICZ J. 1989 — Sedimentation and diagenesis of the
Upper Oxfordian cyanobacterial-sponge limestones in Piekary near
Krakow. Ann. Soc. Geol. Pol., 59: 201-232.

MATYSZKIEWICZ J. 1996 — The significance of Saccocoma-calci-
turbidites for the analysis of the Polish Epicontinental Late Jurassic
Basin: an example from the southern Krakéw-Wielun Upland (Poland).
Facies, 34: 23-40.

MATYSZKIEWICZ J. 1997 — Microfacies, sedimentation and some
aspects of diagenesis of Upper Jurassic sediments from the elevated
part of the Northern peri-Tethyan Shelf: a comparative study on the
Lochen area (Schwiébische Alb) and the Cracow area (Cracow-Wielun
Upland, Poland). Berliner Geowiss. Abh., E21: 1-111.
MATYSZKIEWICZ J. 1999 — Sea bottom relief versus differential
compaction in ancient platform carbonates: a critical reassessment of
an example from Upper Jurassic of the Krakow-Wielun Upland. Ann.
Soc. Geol. Pol., 69: 63-79.

MATYSZKIEWICZ J. & FELISIAK I. 1992 — Microfacies and diage-
nesis of an Upper Oxfordian carbonate buildup in MydIniki (Cracow
area, Southern Poland). Facies, 27: 179-190.

MATYSZKIEWICZ J. & KRAJEWSKI M. 1996 — Lithology and sedi-
mentation of Upper Jurassic massive limestones near Bolechowice,
Krakéw-Wielun Upland, South Poland. Ann. Soc. Geol. Pol., 66:
285-301.

MATYSZKIEWICZ J. & OLSZEWSKA B. 2007 — Osady podmor-
skich sptywow grawitacyjnych pogranicza oksfordu i kimerydu w
Ujezdzie. Tomy Jurajskie, 4: 109-117.

MATYSZKIEWICZ J., KRAJEWSKI M. & KEDZIERSKI J. 2006a —
Origin and evolution of an Upper Jurassic complex of carbonate buil-
dups from Zegarowe Rocks (Krakow-Wielun Upland, Poland). Facies,
52:249-263.

MATYSZKIEWICZ J., KRAJEWSKI M. & ZABA J. 2006b — Struc-
tural control on the distribution of Upper Jurassic carbonate buildups in
the Krakow-Wielun Upland (south Poland). Neues Jahrb. Geol. Paldont.
Monatsh., 3: 182-192.

MATYSZKIEWICZ J., KRAJEWSKI M., GOLEBIOWSKA B.,
JEDRYS J., KOCHMAN A. & RZEPA G. 2007 — Rozw¢j i ewolucja
oksfordzkich budowli weglanowych w Zalasie. Tomy Jurajskie, 4:
77-86.

MORAWSKA A. 1997 — The Lubliniec fracture zone: boundary of the
Upper Silesian and Matopolska Massifs, southern Poland. Ann. Soc.
Geol. Pol., 67: 429-437.

NITA J. 2004 — Walory krajobrazowe form skalnych na Wyzynie Czg-
stochowskiej. [In:] Partyka J. (ed), Zr6znicowanie i przemiany srodowi-
ska przyrodniczo-kulturowego Wyzyny Krakowsko-Czgstochowskiej,
Ojcowski Park Narodowy, 1: 55-60.

POKORNY J. 1963 — The development of mogotes in the southern part
of Cracow Upland. Bull. Pol. Acad. Sc. Ser. Geol.-Geogr., 11: 169-175.
PULINA M. 1999 — Kras. Formy i procesy. Wydaw. USI.

PULINA M., ZABA J. & POLONIUS A. 2005 — Zwiazek rozwoju
form krasowych Pasma Smolensko-Niegowonickiego z tektoniczna
aktywnoscia podioza Wyzyny Krakowsko-Wielufiskiej. Kras i Speleolo-
gia, Pr. Nauk. USI., 2364: 39-85.

RONIEWICZ E. & RONIEWICZ P. 1971 — Upper Jurassic coral
assemblages of the Central Polish Uplands. Acta Geol. Pol, 21: 399-423.
ROZYCKI S.Z. 1953 — Gérny dogger i dolny malm Jury Krakow-
sko-Czgstochowskiej. Pr. Inst. Geol., 17: 1-412.

ROZYCKI S.Z. 1960 — O nazwg Jura Polska zamiast Wyzyna Kra-
kowsko-Czestochowska. Prz. Geol., 8: 408 and 439.

RUHLE E., CIUK E., OSIKA R. & ZNOSKO J. 1977 — Mapa geolo-
giczna Polski bez utworéw czwartorzgdowych 1: 500 000. Inst. Geol.
TRAMMER J. 1985 — Biohermy gabkowe warstw jasnogorskich (oks-
ford Jury Polskiej). Prz. Geol., 33: 78-81.

TRAMMER J. 1989 — Middle to Upper Oxfordian sponges of the
Polish Jura. Acta Geol. Pol., 39: 49-91.

ZABA J. 1999 — Ewolucja strukturalna utworéw dolnopaleozoicznych
w strefie granicznej blokow gornoslaskiego i matopolskiego. Pr.
Panstw. Inst. Geol., 166: 1-162.



