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Morphotectonics of SE margin of the Bohemian
Cretaceous Basin, two half-grabens and their
surroundings north of Brno (Moravia)

Antonin Ilvan

Abstract

In the paper, morphotectonics of the SE marginal part of the Bohemian Cretaceous Basin as well as of two
half-grabens and their surroundings north of the town of Brno is discussed. The pre-Variscan basement in the SE
part of the Bohemian Massif, between the Carpathian Foredeep and the Bohemian Cretaceous Basin was strongly
affected by Young-Saxon germanotype tectonics. North of Brno, relics of the downfaulted Upper Cretaceous
sediments are preserved mainly in tectonic depressions and owing to the relief inversion, also at some divides.
Relations among the half-grabens and Saxon structures in the Bohemian Cretaceous Basin are also discussed.
Other problems are denudation chronology (including the Moravian Karst) and river pattern development.

Abstrakt

V &ldnku je diskutovdna morfotektonika jv.okraje Ceské kiidové panve, dvou polopiikopu a jejich okolf severné
od Brna. Predvarisky fundament jv.é4sti Ceského masivu mezi &elni karpatskou hlubinou a Ceskou kiidovou pénvi
byl silné porusen mladosaxonskou germanotypni tektonikou. Zbytky svrchnokridovych sedimentu se uchovaly nejen
v depresich, ale v dusledku inverze reliéfu jsou také na rozvodich.Je diskutovan vztah polopfikopt k saxonskym
strukturdm v Ceské kfidové panvi. Blanensky prolom je jjz. pokradovénin ustecké synklindly. Dalsimi diskutovanymi
problémy jsou denudaéni chronologie (véetné Moravského krasu) a vyvoj ficni sité.

Key words: geomorphology of the SE part of the Bohemian Massif, Saxon tectonics, half-grabens, Bohemian
Cretaceous Basin

(Zapletal, 1932; Kettner, 1960). In the NW parts of the
structures, the Upper Cretaceous sediments are in
higher altitudes, in some cases forming conspicuous
buttes. Their position resulted from tectonic tilting of

1. Introduction

The post-Hercynian (Saxon) germanotype tectonics,
characterized by intensive block-faulting both of the

pre-Mesozoic basement and its sedimentary cover, re-
sulted in horsts and grabens topography in the eastern
part of the Bohemian Massif. North of the town of Brno,
between the Bohemian Cretaceous Basin on the NW
and the Carpathian Foredeep on the SE, two synclinal
structures of half-graben type originated, in which the
Upper Cretaceous sediments are preserved. At pre-
sent, after the longterm subaerial denudation inter-
rupted by marine transgression in the Miocene (Lower
Badenian 16,5 - 15,5 m.y.) and complications caused
by younger phases of tectonism, we found the relics of
the Upper Cretaceous sediments and of the Miocene
deposits in two narrow discontinuous zones of the NW
and NNW directions in very different topographic posi-
tions and altitudes (Fig.1). A larger and more distinct
structure in the surroundings of towns of Blansko and
Kunstat is referred here to as the Blansko-Kun3tat zone;
the less striking zone in the sourroundings of Boskovice
and the village of Valchov is referred to as the Boskovice
- Valchov zone. However, only the SE parts of the zones
are well-defined structures and topographic depres-
sions known as the Blansko and Valchov Grabens

graben fillings along their long axes as well as from
antithetic nature of major faults. At present, the Upper
Cretaceous sediments are found in the rather compli-
cated and dissected landscape in the altitude of 230-
580 m.

Lithological and paleogeographical relations be-
tween the Upper Cretaceous sediments of the two
zones and the Bohemian Cretaceous Basin are appar-
ent especially in the Blansko - Kun&tat zone. This also
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applies for several large isolated remnants of the Upper
Cretaceous sediments north of the Boskovice - Valchov
zone. They are called "islets" (e.g.Vachtl et al., 1968),
and are not analysed here, however.

The relics of the Upper Cretaceous sediments of
both zones are 20-30 km from the contact of the SE
margin of the Bohemian Massif with the Carpathian
Foredeep. Towards the SE, in the adjacent part of the
Western Flysch Carpathians, the Upper Cretaceous
sediments occur e.g. in the Pavlovské vrchy (Hills),
about 40 km from the SE margin of the Bohemian
Massif.

2. Relationship between half-grabens
and basement structure

The half-grabens north of Brno are located in the
contact area of three important terranes or crystalline
blocks of the eastern part of the Bohemian Massif (see
e.g. Misaf and Dudek, 1993). The western block, Mora-
vosilesicum, consists partly of the Svratka dome, a
complex nappe structure with gneiss core mantled by
two-mica schists, phyllites, limestones and amphibo-
lites. The block is bordered on the NE by metabasites
of the Letovice and Poli¢ka Units belonging to the block
of the Bohemicum. On the SE, the Moravosilesicum is
bordered by the Brunovistulicum, consisting of granitoid
rocks of the Brno Massif (mainly by granodiorites and
metabasites). Towards the E and N, the Brno Massif is
hidden by the Devonian and Lower Carboniferous
(Cuim) sediments of the Drahanska vrchovina (High-
land). The sediments were folded intensely during the
Variscan tectogenesis.

The contacts among blocks were modified and
masked by late Variscan structure of the Boskovice
Furrow originated along the Boskovice - Diendorf fault.
The furrow, trending NNE, is in fact also the half-graben
about 70 km long, filled with the moderately deformed
Upper Carboniferous and Lower Permian (Stephanian
- Autunian) continental deposits. The sediments are
classified as posttectonic molasse (e.g. Katzung, 1988).
The present topographic nature of the depression re-
sulted both from differential erosion of weak sediments
and neotectonic reactivation of some of the faults. The
largest, not remobilized part of the furrow dividing the
structure into two parts belongs to the Ceskomoravska
vrchovina (Highland). Some margins both of the Cesko-
moravskd vrchovina and Drahanskd vrchovina
(Higlands) are also composed by sediments of the
furrow (Fig.1).

Thus, the term Boskovice Furrow, as used by ge-
ologists and geomorphologists, is not unambiguous. As
a downfaulted structure, the furrow is larger than the
present topographic depression. The Boskovice Furrow
originated after the climax of Variscan tectogenesis.
However, episodic tendencies to sinking in the whole

contact area of three crustal blocks repeated during the
post-Paleozoic platform regime. This is exemplified by
remnants of the Jurassic and traces of the Lower Cre-
taceous sediments between the towns of Brno and
Svitavy (Elia3, 1981; Krystek and Samuel, 1978). Later,
the Bohemian Cretaceous Basin originated as anintrac-
ratonic depression trending generally ESE. Its general
trend turns to the SSE in western Moravia and not only
the N part of the Boskovice Furrow, but also the sup-
posed area of Jurassic sedimentation was affected.
This direction change was predisposed by the trend of
Variscan structures in the Moravosilesicum. Owing to
the direction change, the Bohemian Cretaceous Basin
extended towards the S, probably as far as to Brno,
where it linked up with the sea in the area of the present
Carpathians (Malkovsky, 1979). This is supported by
the Upper Cretaceous sediments in the northern vicinity
of Brno, e.g. in the SvinoSice Graben (Demek - Novak
et al., 1993) and perhaps also by problematic gravels at
Sobé&sice (the northern suburb of Brno), interpreted by
Krej&i and Stelcl (1987) as possible remnants of the
Lower Cretaceous sediments assigned in the Moravian
Karst to the Rudice Formation (Fig.1).

The N-S direction was important during the Variscan
tectogenesis in the northern surroundings of Brno as
demonstrated e.g. by downfaulting of Lower Devonian
sediments of the Old Red type in the Babi lom tectonic
zone N of Brno (Dvorak, Karasek and Netopil, 1975;
Roupec, 1994). Many faults were reactivated during
young-Saxon movements (Krejci, 1964; Ivan, 1992).
The Upper Cretaceous sediments were deposited on
tropical weathering planation surface with a thick mantle
of saprolite. The Cenomanian and Turonian sediments
are less than 200 m thick in the half-grabens, whereas
in adjacent parts of the Bohemian Cretaceous Basin
their thickness is almost 400 m and also younger forma-
tions are preserved. The sediments are intensely mined
for ceramic and building purposes, especially in the
Blansko - Kun3tat zone.

After regression of the Upper Cretaceous sea, the
young Saxon tectonic movements took place mainly in
subaerial environment and denudation regime. Numer-
ous faults, flexures, assymetric folds and high-angle
thrusts originated (Malkovsky, 1979, 1980). Amplitudes
of the most intensive movements in the eastern part of
the Bohemian Cretaceous Basin which partly overlaps
sediments of the Boskovice Furrow exceeded 1000 m
(Malkovsky, 1977).

In the pre-Variscan basement of the eastern part of
the Bohemian Massif, downfaulted blocks of the Upper
Cretaceous sediments of both zones are cross struc-
tures. From the NW to the SE, the Blansko - Kunstat
zone crosses the eastern part of the Svratka Dome, the
Boskovice Furrow and partly also the Brno Massif. In
the Boskovice - Valchov zone the Boskovice Furrow and
Brmo Massif are also dislocated. At its NW end, how-
ever, the relation to metamorphic rocks of the Svratka
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Fig.1. Main occurences of Mesozoic sediments in the northern surroundings of Brno: 1.Devonian limestones, 2.Upper Cretaceous sediments
of the Blansko - Kunstat a Boskovice-Valchov zone. |-lIl Northern, middle and southem segments of Blansko - Kunstéat zone. 1V Vaichov
Graben. 3.Upper Cretaceous sediments in the "islets" of the Bohemian Cretaceous Basin. 4. Isolated relics of the Cretaceous sediments
in the northern surroundings of Brno: k-Kufim, s -SobéSice, r-Rudice. 5.Relics of the Jurassic sediments. 6. Marginal slope of the Bohemian
Massif. 7. Front of the West Carpathians. Symbols of geomorphological units: A-Moravian Karst, B-Jedovnice - Ragice Graben, C1- Brno
Basin, C2 - Lipovska vrchovina (Highland), C3- Prsticka pahorkatina (Hilly land), D -Ti8nov Basin, E -Kraliky Graeben, F -Outer Carpathian
Depressions (Carpathian Foredeep), F1- Dyjsko-svratecky tval (Graben), F2- Vy8kovska brana (Gate), F3 Hornomoravsky tval (Graben).
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Dome is not clear, because of complete denudation of
the Upper Cretaceous sediments. Accordingly, al-
though the two zones are crossing three very different
geological a geomorphological units, the half-grabens
as distinct topographic depressions are developed only
in granitoid rocks of the Brno Massif. On the SE, the
half-grabens are closed at the contact of the granitoid
rocks with the folded Devonian and Culm sediments of
the Drahanska vrchovina (Highland).

3.The Blansko - Kunstat zone

The Blansko-Kunstat zone is 26 km long and 1-5 km
wide. It extends from the valley of the Kfetinka river on
the NNW to the junction of the rivers Svitava and Punkva
on the SSE. The original continuity with the Bohemian
Cretaceous Basin in the NNW was lost due to entire
denudation of the Upper Cretaceous sediments in the
valley of the Kfetinka. On the SSE, at Blansko, the zone
ends on a diagonal fault trending SE. In this place, the
Svitava R. enters a deep tranversal gorge. The Blansko
- Kun3tat zone can be divided into three segments (I- Il
in Fig.1) according to their topography, position of the
Upper Cretaceous deposits and basement structure
(see also Vachtl et al., 1968). Although the whole zone
is bordered by the Semanin fault on the SW, a distinct
scarp related to this fracture is only in the southern
segment. The Semanin fault is a complicated step-like
fracture with the Upper Cretaceous sediments on the
downthrown block only. From the upthrown block, the
Upper Cretaceous sediments were denuded entirely.

3.1 The northern segment in the
Ceskomoravska vrchovina (Highland)

From the geomorphological viewpoint, the segment
is situated in the NE marginal part of a huge elevation
of the Ceskomoravska vrchovina (Highland). The seg-
ment is about 10 km long and its downfaulted blocks are
not well-defined neither structurally nor topographically.
In the segment, the Upper Cretaceous sediments attain
the highest elevation (up to 580m). Owing to denudation
as well as antithetic nature of the Semanin fault, the

SSE

Muéednik
Hvozdec

Horka

Lower Permian 0 1 2 3

Upper Cretaceous sediments are preserved only as a
narrow strip along the fault trace.

Denudation of the Upper Cretaceous sediments re-
sulted in the formation of a small depression, the Kfetin
Basin, at the NNW end of the segment (Fig.12). The
exhumed pre-Upper Cretaceous planation surface on
its bottom truncates metabasites of the Letovice Unit at
the altitude of 400-420 m (Fig. 7). The planation surface
is flat, only with sporadic residual hills (Zvejska, 1948,
Fig.1).

Structure of crystalline basement is very complex in
the segment. The Semanin fault coincides with ancient
fracture along which metabasites of the Letovice Unit
were thrusted over schists of the Svratka Dome
(Jengek, 1963). The present position of the Upper Cre-
taceous deposits is owing to the post-Upper Cretaceous
rejuvenation of the Semanin fault. However, not only the
Semanin fault, but also the whole Svratka Dome were
remobilized (Hradek, 1982) and even the marginal part
of the Lower Permian sediments of the Boskovice Fur-
row was partly involved in the process.

Remobilization of the Svratka Dome is demonstrated
by a dome-like deformation of the buried pre-Upper
Cretaceous planation surface (angular unconformity),
apparent mainly along the long axis of the segment
(Fig.2, see also ZvejSka, 1944). In the Kfetin Basin the
exhumed surface is at the altitude of 400- 420 m, on the
quer axis of the dome at Kunstat at the altitude of 500 m.
Further southward, the planation surface descends to
the altitude of about 350 m at Lysice. On metabasites,
the rests of lateritic weathering crust on the exhumed
planation surface were found (Vachtl et al.,1968; Bez-
vodovd, 1988). Several cross faults trending NW (Rdh-
lich, 1958) were important in the remobilization, too. As
it will be shown later, the highest part of the segment is
at the same time a threshold between the Blansko -
Kunstat zone and the Usti syncline, a very important
structure of the Bohemian Cretaceous Basin.

Several conspicuous buttes, (Brableclv kopec
546 m, Kfib 583 m, Milenka 580 m and Chlum 512 m),
standing above the partly exhumed pre-Upper Creta-

NNW

Milenka
Kiib
rablecuy
kopec

AAAAAA
A\AAAAAAAA
AA/A

metabasites Letovice Unit 4

Fig.2. Profile along the long axis of the northern segment of the Blansko - Kunétat zone (according to J.Vachtl et al.1968). The dome-like
deformation of buried pre-Upper Cretaceous planation surface is conspicuous.
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Fig.3.Profile across the western part of the Ceskomoravské vrchovina (Highland), the Svratka Dome and northern segment of the Boskovice -
Kun$tat zone and the Boskovice Furrow (northern part of the Lysice Depression filled partly by Miocene deposits).

ceous planation surface, are the only denudationairem-  originally normal fault was transformed into a high-angle
nants of originally thicker and more extensive cover of  thrust (Jaro$, 1958a) dipping to the ESE. The Permian
the Cenomanian and Turonian deposits (Figs. 2,3, and  sediments dip gently to the ENE owing to rotation. Thus,
13). Some of them, especially the Milenka and Chium  the Upper Cretaceous deposits of the Blansko - Kunstat
are flat-topped mesas. zone and underlying the Permian sediments of the

South of Kunétat, the Semanin fault is followed by oskovice Furrow are dipping in the opposite direction

a small water course of the Umoii trending SSE (to- The base of the Upper Cretaceous sediments at the

wards the Boskovice Furrow). The striking fault-ine ~ Semanin fault in the West is at lower altitude (perhaps

valley developed along the water course with the high ~ about 100 - 200 m) than in the northern segment.

steep western slope built of schists and the low gentle  Besides this, the Cenomanian and Turonian sediments

eastern slope of the Upper Cretaceous deposits. occur both in the western and eastern parts of the
segment.

3.2 The middle segment in the Boskovice The very different topography of the middle segment

Furrow corresponds with complex geologic structure. Gener-
The middle segment of the Blansko - Kunstat zone  ally, two contrasting relief types were recognized in the
crosses the old tectonic structure of the Boskovice  segment (see Demek et al., 1987). The lower and more
Furrow trending NNE (Fig.1), filled by the Upper Paleo-  uniform part in the W was designated as the Lysice
zoic sediments perhaps more than a thousand meters  Depression, while the higher and more dissected one in
thick. The structures cross each other at the angle of  the E as the Krhov Ridge.
45°, Geomorphologically, the middle segment presents
a part of the intramontane depression of the Boskovicka
brazda (Furrow). In the segment, the furrow is only 5 km
wide.

The Lysice Depression, adjacent to the Semanin
fault, presents a shallow flat-bottomed basin about 4 km
wide. Both in the N and S, the depression is closed by
thresholds built of Permian sediments. The higher

Similarly as in the northern segment, the structure of  southern threshold, was named Zernovnik Horst. Al-
the downfaulted Upper Cretaceous sediments is though composed of the Permian sediments, it belongs
assymetric (Fig.3, 4). The structure of the Boskovice  geomorphologically to the Ceskomoravské vrchovina
Furrow is also assymetric, however in the opposite  (Highland). The planation surface in its summit parts
direction. Its major disturbance, the Boskovice-Diendorf  truncates the Permian sediments and towards the W
fault is bounding the furrow on its eastern side. This  also the gneiss of the Svratka Dome. The northern

Maly Chium
P 489m

486
486m
465m
Horka
489m

SETEESTEESIY

v
9 1

Ciysicline rock of Svratke Dome % ne mans -3y RS Massi

{mostly gneiss) '..‘ % ‘.\ — T TN X RN granodiortite 8mo of Massit

RN R 3 $ SRS
o s Lower Permian sedime Boskovice Furrow 19 15 xm

Fig.4.Profile across the E part of Ceskomoravska vrchovina (Highland), middle part of the Blansko - Kun&tat zone (Lysice Depression and Krhov
Ridge) and W part of the Drahanskéa vrchovina (Highland). The Maly Chlum is example of relief inversion.
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threshold (Chrudichromy Hilly land) is lower and it sepa-
rates the Lysice Depression from the northernmost part
of the Boskovice Furrow called the Mald Hana. In our
opinion, the Lysice Depression and Mala Hana form
together a unit which we designate as the Lan3kroun -
Cerna Hora Depression. Its main part developed in
structure of the Orlice Permian, that is the NNW con-
tinuation of the structure of the Boskovice Furrow.

The eastern slope of the Ceskomoravska vrchovina
(Highland) facing the Lysice Depression is complicated
by several small embayments, especially at mouths of
small watercourses.There are two low buttes in front of
the slope, the Hvozdec (418 m) and Horka (482 m), built
by the Turonian deposits. They are situated along the
trace of the Semanin fault and present the only rem-
nants of the Upper Cretaceous sediments in the western
part of the segment.

The unusual bow-shaped planform of the Lysice
Depression conforms with the direction of the Boskovice
Furrow only partly (Fig.2). The bottom of the Lysice
Depression slopes down towards the E from the foot of
the Ceskomoravska vrchovina (Highland) at the altitude
of about 380 m. At the village of Skalice nad Svitavou,
the bottom passes into the wide floodplain of Svitava at
the altitude of 305 m. Towards the S, between the
villages of Jablofiov and Bofitov, the slope encounters
the western slope of the Krhov Ridge.

The Lysice Depression is crossed by smali right
tributaries of Svitava R., Umofi and Bykovka, which
circumfluent the Krhov Ridge. The broad valley of the
lowermost Bykovka is cut in the Upper Cretaceous
sediments and interconnects the southern part of the
Lysice Depression with the Blansko graben.

The bottom of the Lysice Depression is composed
of Lower Badenian sediments covered by the Quater-
nary loess. Marine sands and marls (with thin tuff inter-
calations) are known for long time already. Their great
thickness (about 200 m), however, was demostrated
only recently. Surprisingly, they are underlained by
Lower Permian deposits (Jurkova, 1975). Absence of
the expected Upper Cretaceous sediments in boreholes
is an evidence of intensive pre-Badenian denudation.
Thus, with the exception of Hvozdec and Horka (hills),
the Upper Cretaceous sediments on the downfaulted
block adjoing to the Semanin fault were eroded. It is
possible, that a water course existed in the Boskovice
Furrow before the Miocene marine transgression (see
chap. 8). The Semanin fault was not active in this
segment after the Lower Badenian and this is also the
reason, why it is difficult to determine its course across
the Boskovice Furrow.

The eastern part of the middle segment, the Krhov
Ridge,is an oval elevation of the N-S direction, situated
between the Lysice Depression in the W and the gorge-
like valley of the Svitava R. in the E. The valley sepa-

rates the Krhov Ridge from the Drahanska vrchovina
(Highland).

In the ridge, the area composed of the Upper Creta-
ceous sediments is larger than in the Lysice Depression
(Dvofak,1953; Dvofak and Havlena, 1957). The most
prominent forms are two high mesas, the sharp-topped
Velky Chlum (464 m) and the flat-topped Maly Chlum
(489 m).The mesas are beautiful examples of relief
inversion. The summit flat of the Maly Chlum is gently
inclined to the SW, towards the Lysice Depression. The
mesas are surrounded by a flat erosion surface at the
altitude of 380-420 m sloping to the S. The surface
truncates both the Cenomanian and Lower Permian
sediments at the same level. Towards the E, the surface
rises to the narrow structural ridge (390 - 450 m) built
by more resistant Permian beds. The steep eastern
slope of ridge faces the gorge-like valley of the Svitava
River.

In our opinion, the oval groundplan of the Krhov
Ridge, the high position of the Lower Permian sedi-
ments at its eastern margin above the assymetric gorge-
like valley of the Svitava R. suggest possible
involvement of the ridge in dome-like uplift of the adjoin-
ing part of the Drahanska vrchovina (Highland). The
uplift was probably younger than downfaulting of the
Upper Cretaceous deposits along the Semanin fault.

The southern part of the Krhov Ridge is somewhat
narrower and it is crossed by the Boskovice-Diendorf
fault. During the downfaulting of the Upper Cretaceous
sediments, this short section of the Boskovice - Diendorf
fault (here with the local name the Klemov fault; Zvej$ka,
1944) was reactivated and functioned in the Blansko -
Kunstat zone as a cross fault. However, the movements
had the opposite direction in this episode than move-
ments in the Upper Paleozoic (Jaro$, 1958a). The topo-
graphic effects of the post-Cretaceous (Saxon)
movements, however, are not apparent in the present
topography.

3.3 The southern segment - the Blansko
Graben in the eastern part of Drahanska
vrchovina (Highland)

In the Blansko Graben, the most distinct part of the
zone, the Upper Cretaceous sediments are underlained
by granitoid rocks of the Brno Massif. The graben pene-
trates as a wedge-shaped depression towards the SSE
into the elevated part of the Drahanska vrchovina (High-
land). In the S, the graben ends as a faulted brachysyn-
clinal closure, only 0,5 km thick.

These adjacent uplifted blocks are the Hofice Horst
in the W, and the more complicate but less uniform
elevated area of the Adamovska vrchovina (Highland)
and Moravian Karst in the E. The latter are discussed in
chapter 7. The Hofice Horst is a relatively small mor-
phostructure elongated in the N-S direction, composed



8 MORAVIAN GEOGRAPHICAL REPORTS, No. 1/1996, Vol. 4

Hofice A
Horst Zavist
600 480 Pass

Blansko Graben

Svitava

Moravian Karst E
v Z2ieb
576 Pusty Zle Bila Voda

§14 539 + 558 508 ' 534

S00 =
400 N - u“-_nnnun..
300 N e 04 . Devonian Limestones Lower
N T S——d ¥ Granitoid rocks Carboniferous
Lower Permian Upper Cretaceons  ©f Brno Massiv
o s 15 30 km

Fig.5 Profile across the Hofice Horst, Blansko Graben and Moravian Karst.

of granodiorites and metabasites. The flat summit parts
at the altitude of about 550 m are slightly inclined to the
S. The horst is assymetric in cross profile with a steeper
eastern slope on the Semanin fault (Figs. 5 and 11).

The Adamovskéa vrchovina (Highland) adjoining to
the graben is also built of granodiorites. Towards the E,
it passes into the Moravian Karst composed of De-
vonian limestones. The two units are parts of a large
dome-like morphostructure in the core of the Drahanska
vrchovina (Highland){Hradek and lvan, 1974).

The steeper eastern siope of the Hofice Horst facing
the Blansko Graben is 7 km long and maintains the
original NNW-SSE direction of the Semanin fault. The
horst slope is beginning in the NNW, at place, where the
Semanin fault crosses the Boskovice - Diendorf fault.
The amplitude of fault movements is about 300 m
(based on the thickness of the Upper Cretaceous sedi-
ments and the height of the fault scarp). On the SSE,
the slope ends on the diagonal fault trending SE. The
Semanin fault was classified by Zapletal (1932) and
Zvejska (1944, 1953a) as high-angle thrust. The profile
of Zvejska suggests also some collapse structures. In
the opinion of Demek (1956), the slope is a composite
fault scarp according to Cotton s classification (1950).

The opposite longer and gentle eastern slope of the
Blansko Graben is thought to be an exhumed pre-Upper
Cretaceous planation surface (e.g. Stelcl, 1964). It is
composed of granodiorite and participates in the dome-
like deformation of the Drahanska vrchovina (Highland).

There are several interesting features connected
with this eastern slope of the graben:
1) Unusual N-S direction characteristic just of the Brno
Massif.

2) Lenght of the slope is 13 km, in comparison with only
7 km of the western slope of the graben. But only the
southern part of the slope faces the graben, while
the northern one faces the gorge-like valley of the
Svitava R. between the villages of Skalice n. Svita-
vou and Rajec.

3) Height of the slope is decreasing in the N - S direction
from 350 m (above the confluence of the rivers of
Svitava and Béla) to a less than 200 m at Blansko.
The slope passes upwards into a broad flat ridge with
remnants of a younger planation surface (Musil at

al., 1993). Inclination of this younger Paleogene (?)
surface in top parts of the ridge to the S, from 650 m
to 450 m corresponds with inclination of the top parts
of the Hofice Horst. Consequently, the two planation
surfaces intersect above the eastern graben slope.

4) The slope is dissected by short left tributary valleys
of the Svitava R. The valley pattern is a combination
of rectangular and fan-like features. The valleys are
mostly assymeric in cross profile, the slope facing
the graben beeing higher. In our opinion, the pattern
suggests combination of a dome-like deformation
and fault movements. The prevailing direction of the
valleys is NE-SW. The NW-SE trend perpendicular
to the major one occurs only between Rajec and
Doubravice nad Svitavou.

5) The Miocene marine transgression was also impor-
tant and resulted in the deposition of basal clastics,
sands and marls and at last of the Litothamnion
limestones. Neubauer (1969) found the Miocene
(Lower Badenian) sediments even in several small
valleys in the lower part of the slope. In addition, the
Miocene sediments occur also under the floodplain
of Svitava R. in the graben, and even in the more
than 100 m deep karst valley of Punkva R. (left
tributary of the Svitava). Occurence of the Miocene
sediments also in a part of the valley cut in grano-
diorite (Schiitznerova - Havelkova, 1957, 1958) in-
troduced many difficult problems, especially as
regards erosional history of the Moravian Karst (see
chap. 6).

The Blansko Graben is used by the Svitava River,
but its N-S direction shows that the Semanin fault was
of secondary importance for the location of its course.
The valley of Svitava R. was cut already before the
Lower Badenian.

The Upper Cretaceous sediments are in the deepest
position below the bottom of the Svitava valley in the
northern part of the graben at Réjec. Southwards, the
graben becomes gradually narrower and the base of the
Upper Cretaceous sediments on its bottom rises. In the
abandoned quarry at the railway station in Blansko, the
remnants of the Upper Cenomanian sediments only a
few meters thick are resting with angular unconformity
on deeply weathered granodiorite (some tens a meters
above the Svitava floodplain).
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Maximum thickness of Cenomanian and Turonian
sediments in the Blansko Graben is more than 160 m
(Vachtl et al., 1968). Except for a small remnant east of
Rajec, the deposits are present only in the western part
of the graben on the right side of the Svitava valley
(again near the Semanin fault). At Réjec, the Upper
Cretaceous sediments are known also below the flood-
plain of Svitava R.

The erosional surface, developed on the Upper Cre-
taceous sediments at the foot of western granodiorite
slope of the Hofice Horst, is at the altitude of 380 m,
about 100 m above the floodplain of Svitava. The sur-
face is built of the Turonian sandstones and is probably
partly structural.

4. The Boskovice - Valchov zone and
the Valchov Graben

In the zone, not only the area of Upper Cretaceous
sediments is lesser and thickness of deposits reduced
by denudation to only some tens of meters, but charac-
teristic forms such as buttes present in the Blansko -
Kunstat zone are lacking. Remnants of the Upper Cre-
taceous sediments are preserved mainly in the SE part
of zone. Relics of the Badenian marls, clays and Li-
tothamnion limestones (ZvejSka, 1953b) suggest, that
most of the Upper Cretaceous sediments was denuded
before the Miocene marine transgression.

The Boskovice - Valchov zone is only 7 km long and
about 3 km wide. Its NW-SE trend crosses perpendicu-
larly the Boskovice Furrow, just at the eastern margin of
Boskovice, probably near the Boskovice - Diendorf fault.
The fault is not distinct in the present topography (this
is the same situation as in the middle segment of the
Blansko - Kunstat zone).

The only occurence of the Upper Cretaceous sedi-
ments resting on the Permian deposits (and corre-
sponding therefore to the middle segment of the
Blansko - Kun&tat zone) is preserved at the village of
Chrudichromy, about 2 km NW of Boskovice. The
Cenomanian and probably also Turonian sediments
(Vachtl et al., 1968) crop out on the top of broad rounded
ridge at the altitude of about 420 m. The WNW slope of
the ridge composed of Permian claystones and sand-
stones trends NNE, as well as the whole of the Bosk-
ovice Furrow. The slope is more than 100 m high, facing
the northern part of the Lysice Depression.

The eastern part of the zone, the Valchov Graben,
is both the structural and topographic depression
(Fig.1). The Valchov Graben penetrates wedge-like to-
wards the SE into higher parts of the Drahanské
vrchovina (Highland). The graben is underlained with
granodiorite of the Brno Massif. The bottom of the
graben rises from the altitude of 380 m in the NW to
520 m at Valchov in the SE. The high elevation of the
Upper Cretaceous sediments at Valchov is owing to

uplift in a broad faulted brachysynclinal closure of the
graben. The graben is assymetric in cross profile
(Fig.6A). The higher and steeper slope on the SW
originated on the Béla fault. The fault scarp or fault-line
scarp composed of granodiorite is up to 200 m high
(Fig-6A). Towards the SE, however, it passesinto folded
Culm sediments and its height diminishes rapidly.

The graben bottom inclined to the SW towards the
base of the higher slope suggests an antithetic dip. The
graben is drained transversally by the Béla R., left
tributary of Svitava R. The Béla is incised below the
base of the Upper Cretaceous sediments in the graben.
The combined rectangular and fan-like features of the
drainage pattern of the Béla suggest an influence of
faults and dome-like deformations in their development.
In Boskovice, the Béla R. crosses the graben and enters
a gorge about 3 km long and more than 250 m deep.
The gorge crosses the uplifted marginal part of the
Drahanska vrchovina (Highland) (Fig.6B). Towards the
SE, the graben is closed by a step-like slope of the N-S
direction, forming a brachysynclinal closure. In it, gra-
nodiorite is in tectonic contact with the Culm sediments.
The importance of Variscan fault tectonics in the forma-
tion of brachysynclinal closure is indicated by vertical
dip of the strata of Devonian limestones (forming the
Némdice - Vratikov zone, Dvorak et al.,, 1984) sand-
wiched between the granodiorite and Culm sediments
(Fig.6C). In the limestones, the Neogene tropical karst
phenomena were studied by Pano§ (1964a). East of the
brachysynclinal closure, the highest parts of the Dra-
hanska vrchovina (Highland) with an extensive plana-
tion surface at the altitude of 700 -735 m are present.

5. Saxon fold structures at the E
margin of the Bohemian
Cretaceous Basin adjoining to the
half-grabens

The major fold structures of the southeastern part of
the Bohemian Cretaceous Basin, the Usti syncline and
Potstejn anticline were been recognized relatively early.
In the present landscape, the Usti syncline is more
conspicuous than the Potstejn anticline. The two struc-
tures are several ten km long, but only their southern
parts are discussed here.

5.1 The Semanin fault and Saxon tectonics
along the southern margin of the
Bohemian Cretaceous Basin

The Semanin fault is one of the most important
fractures in the eastern part of the Bohemian Creta-
ceous Basin (Malkovsky, 1979). The fault affected the
eastern steeper limb of the Potstejn anticline near its
contact with the Usti syncline. The Upper Cretaceous
sediments of the Potstejn anticline on the upthrown
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block are at the higher altitude and they are also more
denuded than those of the Usti syncline.

Between the town of Ceska TFebova and the village
of Svojanov, the Semanin fault runs to the S and the
Upper Cretaceous deposits are present both on the
upthrown and downthrown blocks. The fault is the most
distinct where the Upper Cretaceous sediments are
underlained with granodiorite of the Poli¢ka Unit (Vachtl
etal., 1968). In the less rigid crystalline schists the, fault
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is not clean-cut and probably flexure deformation pre-
vails. This seems to be the case in the surroundings of
the vilage of RadiméF, where the Upper Cretaceous
sediments of the PotStejn anticline are not faulted and
some authors characterize the structure as a flexure or
homocline (Radimé&F flexure; Frejkova, 1960; Fajst,
1969). The Semanin fault consists of two branches
(Fig.9). Together with bending of the Pot3tejn anticline,
the total displacement is mare than 200 m (Vachtl et al.,
1968; Malkovsky, 1977, 1979).
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Below deposits of the Bohemian Cretaceous Basin
relations between the fault tectonics (including the Se-
manin fault) and the crystalline basement are very com-
plex, especially at the contact of the Letovice and
Politka Units. Metabasites of the Letovice Unit trend
southwards and they were interpreted as a fissure feed-
ing channels governed by tectonics (Misaf, 1974). Im-
portance of the N-S direction is supported also by
magnetic anomaly in the surroundings of Svitavy
(Kopecky, 1992).

The contact between the Poli¢ka and Letovice Units
is partly hidden by Permian sediments. Nonetheless, it
seems that the Semanin fault and contact of the Le-
tovice and Policka Units do not coincide. Northwest of
the village of Svojanov, the Upper Cretaceous deposits
were partly denuded from the upthrown block of the
Semanin fault and the ancient tectonic zone between
the Letovice and Poli¢ka Units (the Svojanov mylonite
zone) was exposed (see Misaf, 1962). Between Svo-
janov and Rohozn4a, the Semanin fault and Svojanov
mylonite zone are about 2-3 km apart. The two fracture
zones run almost parallel towards the S or SSW, used
by the uppermost courses of the Kretinka R. (along the
Svojanov mylonite zone) and its left tributary, the Ro-
hozensky potok Brook (along the Semanin fault). The
rocks of the Svojanov mylonite zone, as described by
Misaf (1962), are resistant to physical and chemical
weathering, but in the quarry at the village of Sta3ov,
some roots of the pre-Upper Cretaceous weathering are
visible. The Svojanov mylonite zone was not active in
the post-Cretaceous period. This is evidenced by parts
of the exhumed pre-Upper Cretaceous planation sur-
face at the altitude of about 640 m. The two water
courses were superimposed from the Upper Creta-
ceous sediments. They are trending towards S, even
though the basement surface below the Cretaceous
sediments is inclined to the N (toward the axis of the
Bohemian Cretaceous Basin).

The exhumed crest of the Potstejn anticline W of
StaSov at the altitude of 640-660 m, was described as
Sta3ov ridge by Fajst (1969) and presents an almost
perfect planation surface. Southwards, the surface as-
cends and it is dissected by deep valleys. In the sur-
roundings of the village of Hlasnice, the surface is
preserved only on some tops of high residual hills (e.g.
Pansky vrch 700 m). At the contact of the Bohemian
Cretaceous Basin and the Ceskomoravské vrchovina
(Highland) at Svojanov, the uncovered trace of the
Semanin fault meets the northern closure of the Svratka
Dome (this was the key area in the conception of
Variscan nappe tectonics introduced at the beginning of
this century). Practically at spike of the closure, the
Semanin fault turns to the SE and stretches along the
Kfetinka R. for about 10 km as far as the Kfetin Basin
(lvan, 1989). In contrast, the older and more important
Svojanov mylonite zone continues to the S, maintaining
its original direction.

Between the villages of Svojanov and Kretin the
Upper Cretaceous sediments occur only on the down-
thrown block (Fig.7). The Semanin fault is also com-
posed of two parallel branches here. However, only
some their parts are used by the Kfetinka valley. The
southern branch is parlly used by the Kfetinka R. be-
tween the villages of Svojanov and Bohuriov, the north-
ern one between Bohuriov and Kfetin.

The southern branch of the Semanin fault is used by
the Kretinka R. downstream of Svojanov in the reach
about 2,5 km long. The floodplain in the valley of
Kfetinka R. is about 100 m wide and the narrow ledge
of the exhumed pre-Upper Cretaceous planation sur-
face is present on the left valley slope at Svojanov (at
the altitude of 520 m, about 90 m above the floodplain).
Displacement on the southern branch of the Semanin
fault is about 100 m at Svojanov (Fig.7C).

At the village of Nova Lhota, the Kfetinka R. departs
from the fault trace, tuming to the ESE. In the narrow
saw-cut valley about 3 km long, the floodplain is only
poorly developed and also rapids occur in the channel.
On the other hand, the fault branch continues in its
original SE direction and its elevation above the valley
bottom progressively rises. In our opinion, the relation
between the fracture and the valley suggests a thrust
fault, although flexural bending is also possible. At the
village of Bohufiov, the fault branch is located in the
middle part of the right valley slope.

At Bohuriov, the more important northern fault
branch crosses obliquely the Kfetinka valley and turns
to the SE. In the point of crossing the valley also
assumes the SE direction. Downstream, the whole right
valley slope of the Kfetinka is developed on the up-
thrown block, built of different crystailine rocks. In our
opinion, this right valley slope facing the Bohemian
Cretaceous Basin is at the same time a southern mar-
ginal fault scarp (or a resequent fault-line scarp) of the
basin. On the opposite downthrown block of the north-
ern fault branch, the left valley slope is built by the Upper
Cretaceous sediments (Fig.7B).

As a result, cross profile of the Kfetinka valley down-
stream of Bohurov is quite different. The valley be-
comes broad and open with a floodplain as wide as
200 m. The cross profile of the valley is assymetric, both
height and inclination of valley slopes differ substantialy.
The right valley slope (facing the NE) is stepped, only
moderately inclined and up to 280 m high. The lower
part of the slope consists of metabasites of the Letovice
Unit, while the upper one of very variegated rocks of the
Svratka Dome. Alike in the northemn segment of the
Blansko - Kunstat zone, the rocks of the Letovice Unit
were thrusted over rocks of the Svratka Dome (Jencek,
1963). The parallelism of the narrow strips of rocks
(gneisses, phyllites, quarzites and crystalline lime-
stones) of the Svratka Dome and of the Semanin fault
complicates the slope profile and this is also the reason,
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why influences of lithology and fault tectonics are hardly
separable.

The opposite left valley slope, on the other hand, is
only 130-160 m high, but relatively steep. The slope is
composed only of the Upper Cretaceous deposits east
of Bohuriov.The sediments crop out also at the base of
slope and their presence below the floodplain of the
Kfetinka R. is not excluded. Downstream of the village
of Horni Pofigi, the buried pre-Upper Cretaceous plana-
tion surface (angular unconformity) appears above the
base of slope and rises (diverges) progressively down-
stream.

In the Kfetin Basin the valley is narrow again, cut in
metabasites. The floodplain is about 40-60 m below the
exhumed planation surface on the basin bottom
(Fig.7A).
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It seems that the northern branch of the Semanin
fault is followed by the Kretinka R. more strictly than the
southern one. Downstream of Bohurfiov, a distinct fault-
line valley was created and original marginal character
both of the Semanin fault and related tectonic scarp was
obscured. The extensive erosion surface above the
right valley slope at the altitude of 620-640 m is gener-
ally inclined to the S. The divide is just above the slope
and this situation is similar to the west limb of the
PotStejn anticline in the Bohemian Cretaceous Basin
south of the town of Svitavy.

Above the lower left valley slope of the Kietinka R.,

. the very flat surface truncates the Turonian sediments

of the downthrown block of the northern branch of the
Semanin fault atthe altitude of 530 m. The base of slope
is at the altitude 400 m at Bohuriov. As the exhumed
pre-Upper Cretaceous planation surface above the
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higher right valley slope is in the altitude of 620-640 m,  the Pot3tejn anticline reaches the contact of the Le-
the total fault displacement on both branches combined  tovice Unit and the Svratka dome. Here, in the drainage
with flexural deformation is at least 240 m. This corre-  area of the Kretinka R., both the axis of the Potstejn
sponds well with data of Malkovsky (1977) and Vachtl  anticline and the Semanin fault turn to the SE and run
et al.(1968). along the northeastern periphery of the Svratka Dome.

At KFetin, the Semanin fault tums again to the SSE The Kretinka R. also assumes this NW-SE direction.

and bounds the Blansko - Kunstat zone. The assymetric cross profile of the Potstejn anticline
also persists in crystalline rocks. This is demonstrated
5.2 The Potstejn anticline and its southern both by the position of water divide direct above the right

. . . . valley slope of the Kfetinka R. and by longer tributaries

continuation in the surroundings of Brno of the Svratka R. directed to the S. In the surrroundings
The assymetric Pot3tejn anticline is a less distinct ~ of Kunstat, the anticline axis turns to the SSE and

structure in the SE part of the Bohemian Cretaceous  crosses the eastern limb of the Svratka Dome.

Basin. Because south of the town of Svitavy the Se- The rocks of the eastern limb of the dome are

manin fault is replaced by the Radim&f flexure, only a8 predominately less resistant mica schists and at the

gentle slope developed instead of typical cuestaescarp-  yjjjage of Lysice also weak Lower Permian sediments
ment. The Kozlov Ridge associated with the anticline 516 involved in the remobilized dome structure (see

axis rises southwards culminating west of Stasov at the chap. 3.1). This is the reason why it is difficult to deline-
Baldesky vrch (hill) atthe altitude of 693 m. The hillfaces 40 the course of anticline axis here. The Svitava-

an exhumed pre-Cretaceous planation surface. The  gyratka water divide avoids these rocks, too. Generally,
above mentioned flat StaSov ridge presents in fact an  the divide runs in axial part of the Svratka Dome built of
exhumed axial part of Potstejn anticline. resistant Bites orthogneiss.

In the area of the exhumed pre-Upper Cretaceous The Pot3tejn anticline crosses the Boskovice Furrow
topography between StaSov and Svojanov, the axis of  in the surroundings of the village of Gerna Hora, but its
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Fig.9. Cross profile of the Bohemian Cretaceous Basin, Orlické Hory (Mts.) and Kréliky Graben (according to M.Malkovsky, 1977, modified)
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course is not distinct morphologically. The presence of
anticline is partly suggested only by the Zernovnik Horst
situated between the Lysice Depression and the north-
ern part of the Brno Basin.

The Potdtejn anticline affected significantly the
course of the Svitava - Svratka water divide. Even
though it runs generally southwards, south of Cemna
Hora it crosses the Zernovnik Horst and the Zavist Pass
(415 m a.s.l.) in W-E direction. Then divide ascends to
the top of the Hofice Horst (577 m) where it turns
southwards again. In our opinion, the N-S ridge of the
Hofice Horst coincides well with the axis of the Pot3tejn
anticline. Moreover, south of the horst, the divide
crosses perpendicularly the SvinoSice Graben (of the
W-E direction) and continues to the S along the axis of
the Sobésice Dome as far as the north margin of Brno
(Figs.10 and 12). The cross profile of the Hofice Horst
is assymetric and as a result, the area west of the horst
is drained towards the W into the Svratka R. This is true
also for the part of the SvinoSice Graben, from where
the Kufimka R. runs to the W through several gorges
(Fig.10).

There were also changes in the river pattern owing
to remobilization of the Svratka Dome. The upper
courses of left tributaries of the Svratka, the rivers of
Hodoninka and Lubé flowing towards E turn to the S
suddenly west of the axis PotStejn anticline. We sup-
pose, that they were tribututaries of the Svitava origi-
nally.

5.3 The Usti syncline and its relation to the
Blansko - Kunstat zone

The Usti syncline is important mainly from the point
of view of hydrogeology (Kfiz 1975; Frejkova 1960). In
the surroundings of the town of Svitavy, the syncline is
about 12 km wide. Thickness of the Upper Cretaceous
sediments at the syncline axis is about 360 m. The
Cenomanian and Turonian deposits prevail, however,
younger Coniacian sediments are also preserved in the
western part of the syncline. Control of the western

margin of the Coniacian sediments by the Semanin’
fault, especially west of Svitavy seems to be probable. .

Lower Badenian sediments are also present, mainly at
the Main European Divide. Their occurences are in no
relation to the fault tectonics.

Both the structure and topography of the Usti syn-
cline are assymetric in cross profile (Frejkova, 1960;
KFiz,1975, Fig.1). The axis of synline is situated in its
western pan, closer to the Semanin fault. The western
limb of the syncline is shorter and steeper. It rises
towards the crest of the Kozlov Ridge on the W and is
affected by the Semanin fault. The planation surface on
the bottom of syncline is at the altitude of 420 m near
the village of Hradec n. Svitavou. On the contrary, the
eastern limb of the syncline is wider and more gentle.

Here, a very flat erosion surface almost paralell with

bedding planes, rises towards the E up to 660 m and
progressively truncates the older strata. The syncline
axis ends in the Kretin Basin.

The main part of the Usti syncline is drained by the
Svitava R. towards the S. The river runs against the dip
of syncline axis. At Svitavy, the channel is cut in the
very flat syncline bottom and its gradient is extremely
low (1 m per 1 km). Downstream, the river incises
progressively into older formations, then into
metabasites and in the town Letovice into the Lower
Permian sediments. In more resistant rocks,the valley
cross profile becomes V-shaped.Thus, the Svitavais an
antidip stream.

The planation surface in the bottom of the Usti
syncline rises progressively not only to the E and W, but
also from the N to the S. While south of the town of
Svitavy the planation surface truncating the Coniacian
sediments is at the altitude 420-450 m, downstream the
surface rises up to 530 m (W of the town of Letovice),
truncating the Middie Turonian Sandstone. This con-
firms the supposed antecedent origin of the Svitava
valley (Neubauer, 1953) although its development was
more complex.

In Letovice, the Svitava R. joins the Kretinka in a
small depression of the Letovice Basin (Fig.12. Down-
stream of Letovice, the valley is narrower, cut in the
Lower Permian conglomerates. They compose together
with metabasites a threshold-like ridge trending WSW
which separates the Usti syncline and Letovice Basin
from the Lysice Depression. On the ridge exhumed
parts of the pre-Upper Cretaceous planation surface are
preserved at the altitude of 520 m. The highest buttes
of the northern segment of the Blansko - Kun&tat zone
are situated in WSW continuation of the threshold ridge
(see chap. 3.1 and Fig.8).

5.4 Cuesta of the HrebeC Ridge and the
Litice anticline
- As mentioned above, the eastern limb of the Usti
syncline is longer and gentler and towards the E it

‘passes into the Litice anticline. The axial part of this

structure was eroded (Fig.9) and a steep cuesta escarp-
ment, named the Hrebe¢ Ridge, developed here. The
cuesta is more than 50 km long and up to 150 m high,
complicated by many embayments. The most compli-
cating feature is a cross valley-like depression filled with
the Miocene sediments at the village of Damnikov. The
inconspicuous southern end of the escarpment NNE of
the town of Letovice is connected with brachysynclinal
closure of the Usti syncline. While in the western limb of
the syncline, the Upper Cretaceous sediments are pre-
served even in the brachysyclinal closure (west of Le-
tovice), in the eastern limb of the closure, only small
“islets” occur NNE of the Valchov Graben. In our opin-
ion, denudation proceeded more rapidly where the Up-
per Cretaceous sediments are underlain with mostly the
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less resistant and unpermeable Lower Permian depos-
its. In comparison with crystalline rocks, no extensive
rests of the pre-Upper Cretaceous planation surface are
found on the Lower Permian sediments.

The cuesta escarpment faces a broad depression of
the Moravska Trebova Basin originated owing to almost
complete denudation of the Upper Cretaceous sedi-
ments in the core of the Litice anticline. The bottom of
the basin composed of Lower Permian deposits at in the
altitude of 350-450 m, however, the Badenian marine
sediments are also widespread. Thus, the spectacular
relief inversion in the core of anticline developed already
before the Badenian. The Moravska Trebové Basin as
a part of the Langkroun-Cerna Hora Depression is dis-
cussed shortly in chap. 3.2.

The eastern part of the Moravska Trebova Basin is
complicated by the Ky3perk and Radkov faults and
small KySperk syncline, all partly destroyed by the post-
Cretaceous denudation. Especially the KySperk fault is
a very ancient fracture along which Lower Permian
sediments were downfaulted in the Uppermost Paleo-
zoic. In the Uppermost Cretaceous or Tertiary, the
Ky3$perk fault was reactivated, but with opposite direc-
tion of the movements. The topographical effects of
renewed faulting were also obliterated and tectonic
inversion was accompanied by inversion of relief. Great
thickness of the Miocene sediments in the axial part of
the KySperk syncline suggests possible continuation of
downwarping during deposition (Fig.9).

6. The Moravian Karst and its relation
to the Blansko Graben

The Moravian Karst, "beautiful karst country of
Moravia" (Ager, 1973, p.9), composed of folded and
faulted Devonian limestones is situated between grano-
diorites in the W and the Culm graywacks, slates and
sandstones ("Variscan flysch") in the E. From the geo-
morphological point of view, the Moravian Karst is situ-
ated close to the axial part of the dome-like structure of
the Drahanskd vrchovina (Highland). The N-S axis of
this structure conforms well with general direction of
limestones.

Variscan orogenesis was followed by long subaerial
denudation and planation, completed probably in the
Lower Mesozoic. Later, marine transgressions in the
Jurassic and Cretaceous resuited in sedimentary cov-
ers. Thus, after renewed subaerial erosion, numerous
relics of sediments, weathering crust as well as plenty
of both surface and subsurface karst features, provide
data for a reconstruction of landscape evolution. This
fact was appreciated already at the beginning of this
century.

The Moravian Karst is about 25 kmlong and 3 - 5 km
wide. lts wider northern part is a shallow flat-bottomed
depression at the altitude of 500 m. (Figs.5 and 11). Its

bottomis in fact a planation surface truncating the folded
Devonian strata. The surface is dotted by many deep
karst depressions filled by Mesozoic unconsolidated
sediments interpreted mostly as a reworked tropical
weathering crust (named the Rudice Formation origi-
nated probably in the Lower Cretaceous). Some authors
suppose the depressions beeing relics of a tropical karst
of the cockit type (Pano$,1964a). The planation surface
is about 100 m below adjacent flat surfaces on non-car-
bonate rocks and it is dissected by mostly dry widely
spaced canyon-like valleys. According to Pano$
(1964b), the canyons have a composite cross profile
and were initiated already in the Paleogene.

As regards trends of the Moravian Karst (N-S) and
the Blansko Graben (NNW-SSE), they converge toward
the S at an acute angle. As the Blansko Graben dies out
suddenly on the SSE in granodiorite of the Brno Massif,
it does not cross the Devonian limestones. Thus the
depressions do not intersect and the Blansko Graben
and northern part of the Moravian Karst are different,
but almost neighbouring landscape units separated only
by a broad rounded ridge composed of granodiorite
(Figs. 5 and 7). The planation surface of the Moravian
Karst is about 200 m higher than the granodiorite bottom
beneath the Upper Cretaceous sediments of the Blan-
sko Graben.

While the pre-Upper Cretaceous planation surface
of the eastern part of the the Blansko Graben was
dome-like deformed, the karst planation surface (500 m)
adjacent to the axial part of the dome-like deformation
is almost horizontal. Therefore, there is a problem, if
differences in the altitude and inclination between these
planation surfaces are due to tectonic processes (up-
doming, faulting) or different processes of erosion.

There were many discussions about the origin and
age of planation in this part of the Moravian Karst,but
no univocal conclusion has been attained up to now.
According to Musil et al. (1993a) the difference in ele-
vation of planation surfaces truncating carbonate and
silicate rocks existed in the Upper Jurassic already and
then the Moravian Karst was probably covered by the
Upper Cretaceous sediments in a thickness about of
50 m.

In our opinion, the unusual position of the planation
surface in the N part of the Moravian Karst resulted
probably from combined effects of young-Saxon tecton-
ics (updoming of the Drahanska vrchovina Highland)
and karst processes accompanied by climatic and pa-
leogeographic changes. This is in accordance with the
idea that karstification is one of etching processes.

The dome-like deformation of the Drahanska
vrchovina (Highland) was probably an important factor
in landscape evolution (Hradek and Ivan, 1974;
Hradek,1983). Although the SE trending faults are nu-
merous in the Moravian Karst (Dvorak et al.,1984), they
were active mainly before the Upper Cretaceous, and
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in the present landscape are not so obvious. As men-
tioned above, in the closure of the Blansko Graben, the
Semanin fault turns to the SE and crosses the Moravian
Karst (probably as a branch of the Adamov fault zone)
only with the fault-line effect (Demek,1960). Along the
fault or series of paralel fractures remnants of the down-
faulted Jurassic sediments are preserved at the village
of Olomugany (Bosak, 1978).

In the central and southern parts of the Moravian
Karst, movements along the SE trending faults led to a
quite different relation between topographies underlain
with carbonate and silicate rocks. Here, differences in
elevation among landforms composed of rocks are neg-
ligible or even the surface truncating limestone is at
higher altitude. At the village of Ochoz, a relief inversion
developed in granodiorite at contact with the Devonian
limestone (Dvofak and Ptak, 1963; R.Musil et al.1993a).
In our opinion, the limestone slope of the Babice Pla-
teau, trending SE and facing the Kanice - Ochoz Gra-
ben is an obsequent fault-line scarp, associated with the
southern branch of the Adamov fault. The southernmost
part of the Moravian Karst takes part in the structure of
the marginal stope of the Bohemian Massif facing the
Carpathian Foredeep.

7. Problems of drainage pattern
evolution of the SE part of the
Bohemian Massif north of Brno

7.1 The complexity of the problem

The area under study is drained mainly by the rivers
of Svitava and Svratka belonging to the Danube drain-
age basin. As regards their importance in evolution of
the SE part of the Bohemian Massif, at least four points
are worth to mention:

(1) Sources of both rivers are at the Main European
Divide (Elbe - Danube) which crosses also the struc-
tural and topographic depression of the Bohemian
Cretaceous Basin.

(2) Many authors believed that in the post-Cretaceous
evolution, the Svitava R. was the most important
watercourse in Moravia, which extended far to the N
(for references see Balatka and Sladek, 1962).

(3) The SE pant of the Bohemian Massif was mostly
submersed also in the Lower Badenian. The sea
flooded rather dissected landscape and many val-
leys or depressions were filled with the Badenian
sediments (Czudek, 1984). North of the town Svi-
tavy, the Badenian sediments are preserved even at
the Main European Divide (at the altitude about
500 m). Thus, subaerial development of drainage
pattern was not continuous owing to transgression.
After the retreat of the sea, a new river pattern was
established. However, not all buried valleys were
exhumed. After sea regression, the rivers of Svitava
and Svratka were emptied into the sea in the present

Carpathian Foredeep near Brno. Folding and block-
faulting in the Miocene or Pliocene was another
cause of reshaping of the river pattern, whereas the
role of climatic changes is not demonstrable.

(4) As mentioned above, the paleo-Svitava and paleo-
Svratka were emptied into the Tethys or Paratethys
during the Tertiary. Their mouths were located at the
head of a huge fault embayment in the surroundings
of Brno. This embayment functioning as an estuary
(Stranik et al., 1992) was in fact the NW end of the
Nesvadilka Graben (see Picha, Hanzlikova and Ca-
helova, 1978). Thus, material washed from the Bo-
hemian Massif including the Bohemian Cretaceous
Basin, was transported through the graben into the
flysch geosyncline. After regression of the Miocene
sea and additional block faulting, the Brno Basin
developed in place of the estuary.

It seems probable, that even before the marine trans-
gression in the Upper Cretaceous, the drainage was
directed towards the SE into the Tethys. The drainage
was predisposed, at least partly, by fault tectonics.
Vajdik and Vybiral (1973) supposed rivers guided by
faults in the area of the present Blansko and Valchov
Grabens and Vachtl et al. (1968) demonstrated that
great thickness of the fresh-water deposits in the Blan-
sko Graben was caused by downfaulting. According to
Frejkova (1975), the Cenomanian refractory clays in the
Blansko - Kunstat zone are floodplain deposits.

The opinion prevails that the Upper Cretaceous sea
retreated towards the NW. This is partly confirmed by
the youngest Cretaceous sediments in the N parts of the
Bohemian Cretaceous Basin. However, paleogeogra-
phy was probably very complex. It seems possible that
a connection between the Bohemian Cretaceous Basin
and Tethys existed, at least during the maximum of the
transgression. This is supported by presence of the
Upper Cretaceous sediments in the flysch belt in the
Western Carpathians (e.g. in the Pavlovské vrchy Hills
in southern Moravia, see Stranik et al., 1995). Recent
research has shown their preservation also in the Nes-
vatilka Graben (Hamrdmid, Krhovsky and Svabenicka,
1990).

The Bohemian Cretaceous Basin is separated from
the Carpathian Foredeep by a belt of elevations trending
NE or N (highlands of the Bobravskéa vrchovina in the
surroundings of Brno, Drahanska vrchovina and
ZabreZska vrchovina) at the altitude of 420 - 700 m.
Thus, all important rivers of the Bohemian Massif flow-
ing towards the foredeep cut long transversal gorges
across the highlands. The highlands are in the fact, a
forebulge, resulting from orogenic stresses in the West-
ern Carpathians and subduction of the Bohemian Mas-
sif below the Carpathians.
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7.2 The course of the Main European Divide
and the drainage pattern in the eastern
part of the Bohemian Cretaceous Basin.

Although the Bohemian Cretaceous Basin is an in-
tracratonic basin surrounded by mountains, highlands
and hilly lands, it is crossed by the Main European
Divide (Elbe-Danube). In addition, some areas com-
posed of the Upper Cretaceous sediments, at present
separated from the major part of the Bohemian Creta-
ceous Basin, are drained by tributaries of the Oder
(Odra) into the Baltic Sea. In result, the Elbe - Danube
divide ramifies in northern Moravia into the-Oder -
Danube divide trending to the NE and the Oder - Elbe
divide trending to the W.

In the Bohemian Cretaceous Basin, the Elbe -
Danube Divide crosses important fold structures (Figs.
9 and 10). The divide course is irregular and the N-S
and W-E trends alternate in connection with the cross-
ing of structures. The lowest parts of divide are at
syncline axes, the highest parts at anticline axes. The
divide leaves the Bohemian Cretaceous Basin N of the
town of LanSkroun.Here,the divide crosses the horst of
the Orlické hory (Mts.) rising up to the altitude of 300 m.
The eastern slope of the horst composed of resistant
gneiss faces the Kraliky Graben, presenting the south-
ernmost part of the huge Klodzko Graben (in Poland)
filled with the Upper Cretaceous sediments.

After crossing the Kréliky Graben, the Elbe -Danube
divide rises to the mount of Klepy (1143 m,called the
Trojmorski Wierch in Poland), in the SW part of the
Krélicky SnéZnik (Mts.), where it ramifies into the fore-
mentioned two branches. The Elbe - Oder Divide runs
towards the W (crossing the Kraliky Graben once more)
and the Danube - Oder Divide towards the E. The Mt.
Klepy is the only point in the Bohemian Massif where
divides of the three large European rivers (and three
seas) meet. The Kraliky Graben is interesting by great
thickness of the Upper Cretaceous sediments, too
(more than 730 m, mostly of the Coniacian age,
Valecka, 1988).

Drainage of the Kraliky Graben as well as of the
Klodzko Graben is predominately longitudinal (N-S) but
rather complicated (Fig.10). All major streams leave the
grabens through gorges. In the S, the Kraliky Graben is
closed and separated from the Bohemian Cretaceous
Basin by highland topography. In spite of some cross
faults (NW-SE and NNW-SSE), main part of the Kraliky
Graben is drained to the S by the Bfezna R. (tributary
of the Moravské Sazava R. coming from the Bohemian
Cretaceous Basin). The other major rivers are Klodzka
Nysa and Ticha Orlice. The Bfezna R. cuts the gorge
about 15 km long. This feature is very similar to drainage
of the Blansko Graben.

The drainage pattern of the eastern part of the
Bohemian Cretaceous Basin north of Svitavy is in gen-

eral radial. Water courses flowing to the W into the Elbe
cross the N-S trending anticlines in water gaps cut
mainly in the Upper Cretaceous sediments while the
gorges of the rivers flowing to the E or S (the tributaries
of the Morava R.) are cut in resistant basement rocks.
It is also important, that the N-S axis of the Zabiezska
vrchovina (Highland) (composed of crystalline rocks
and folded Upper Paleozoic sediments) which sepa-
rates the eastern part of the Bohemian Cretaceous
Basin from the Hornomoravsky tval (Graben, part of the
Carpathian Foredeep) is parallel with fold structures in
the adjacent part of the Bohemian Cretaceous Basin.

Some features of the drainage pattern of the eastemn
part of the Bohemian Cretaceous Basin are similar to
the drainage pattern of the Kilodzko and Kraliky Gra-
bens. As regards relation to geological structure, the
main water courses are longitudinal and follow the axis
of the Usti syncline. The river of Tfebovka (tributary of
the river of Ticha Orlice and Elbe) flows towards the N
and the Svitava towards the S. Only a small part of the
Bohemian Cretaceous Basin is drained to the E by the
rivers of Moravska Séazava and Treblvka. Between
headwaters of the Moravskd Sazava and Trebovka,
there is a short dry valley, forming the only break ("wind
gap", Trebechovické sedio Pass, 437 m a.s.l.,, Fig.10)
in the cuesta of the Hfebe¢ Ridge.In it, the Badenian
sediments rest on Lower Permian deposits. This is true
also in the LanSkroun Depression, a northernmost part
of the Langkroun - Cerna Hora Depression. In the gorge
of the Moravskd Sazava through the Zabfezska
vrchovina (Highland) is a junction with the Bfezna R.
coming from the Kréliky Graben.

The Svitava probably used originally the LanSkroun
- Cerna Hora Depression. At present, however, northern
and middle parts of the depression are drained by rivers
of the Moravska Sazava and Treblivka to the E (Fig.10).
The Treblvka flows to the N at first, but it turns to the E
into a transversal gorge through the ZabfeZska
vrchovina (Highland).

Consequently, only a small southern part of the
Lanskroun - Cemnda Hora Depression drained by the
Semi€ brook belongs to the Svitava drainage basin. It
joins the Svitava R. in the northern part of the Lysice
Depression.

The source of the Svitava is also in the eastern part
of the Bohemian Cretaceous Basin. The Svitava (A -
1.146,9 km?, L - 97,3 km) originates in a flat axial part
of the Usti syncline at the altitude of 465 m. It does not
follow the syncline axis strictly and flows against dip of
the floor of the basin. In this part of the drainage basin
the tributaries are very short and restricted to the syn-
cline only.
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Fig.10. Drainage pattern of SW Moravia.
dot - and - dashed line - Main European Divide
dashed line - drainage basin of Svitava and part of Svratka,
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Jedovnice-Ragice Graben, 3- Tfebechovice Pass, 4- divide between RomZe R. and Tfeblvka R. in the Drahanska vrchovina (Highland).
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7.3 Svitava in the Lysice Depression and
Blansko Graben, the problem of
connection with the Carpathian Foredeep

Downstream of Letovice, the Svitava crosses the
northern part of the Lysice Depression and continues
towards the S into the Blansko Graben. The river makes
use of neither tectonic directions of the Boskovice Fur-
row (NNE-SSW) nor of the Semanin fault (SSW-SSE),
nor the major part of Lysice Depression. Instead of it,
the Svitava breaks through resistant basement rocks
along the contact of the Krhov Ridge with the Drahanska
vrchovina (Highland) (see chap.3.2). In the gorge, the
Svitava joins the Bé&la R. (chap.4) and crosses obliquely
the Boskovice-Diendorf fault. At the village of Rajec n.
Svitavou the Svitava joins the right tributary of the
Bykovka brook draining the southern part of the Lysice
Depression.

The Lysice Depression was explained as a river
valley (e.g. Jaro$, 1958b; Jurkova, 1976). However,
pedimentation by lateral planation of streams debouch-
ing from the adjoining highland, seems to be also pos-
sible. This is suggested by W-E cross profile of the
depression. In it, an erosion surface truncating Lower
Permian sediments below the Badenian deposits
slopes down eastwards. The funnel-shaped mouths of
some valleys coming from the Ceskomoravska
vrchovina (Highland) (e.g. the Umo¥{ brook), and piracy
described by Stelcl (1956) offer the support, too.

The Upper Cretaceous sediments were partly
evacuated by the paleo-Svitava both from the Lysice
Depression and the Blansko Graben before the Bade-
nian (Figs. 4,5 and 11). The two depressions are con-
nected by a wide valley of the Bykovka (brook). They
are closed from the S by block-faulted elevations of the
Zernovnik and Hofice Horsts and by the Adamovska
vrchovina (Highland).

The paleo-Svitava had four possibilities how to reach
the Carpathian Foredeep, two from the Lysice Depres-
sion and two from the Blansko Graben. From the Lysice
Depression, the Svitava could flow either through the
ZAvist Pass in the Hofice Horst or across the Zernovnik
Horst. From the Blansko Graben, the river could con-
tinue either to the S through the granodiorite of the
Adamovska vrchovina (Highland), similarly as the pre-
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sent Svitava, or turn to the SE across the Moravian Karst
and the Drahanska vrchovina (Highland).

7.31 Possible drainage from the Lysice Depression

Numerous changes in the river pattern evolution of
the Svitava R. during the Miocene and Quaternary
between the Lysice Depression and the Brno Basin
were supposed by Jaro3 (1958b). He noted a tendency
to an eastward migration of the Svitava R., from the
crystalline basement of the Svratka dome to the Zer-
novnik Horst in the Uppermost Miocene and than into
the Zavist Pass in the Lower Pleistocene. A critical point
of the hypothesis is especially the age of sands and
gravels at the village of Zavist, interpreted either as the
Miocene or Quaternary. According to Cicha and Domié
(1959), the sediments are marine by origin and were
deposited in the Lower Badenian. Thus, the course of
the Svitava R. through the Zavist Pass in the Quaternary
seems to be untenable. The difference in elevation of
the Zavist Pass and the present bottom of the Svitava
R. in the Blansko Graben (about 150 m) argues against
this course.

On the other hand, valleys filled with Badenian sedi-
ments exist in the southern continuation of the Zavist
Pass suggesting not only an integrated pre-Badenian
river pattern, but also a possible fluvial function of the
Zavist Pass. The pass is probably guided by a fault. In
our opinion, more detailed research is necessary.

7.32 Drainage from the Blansko Graben

The course of the Svitava R. from the Blansko Gra-
ben to the Carpathian Foredeep either southeastwards
to the Vy8kov Gate across the Moravian Karst or south-
wards to the Brno Basin has been discussed very much.
The problem is more complex than the drainage from
the Lysice Depression towards the Brno Basin.

7.321 Possible drainage across the Moravian Karst

In the southernmost part of the Blansko Graben, the
Svitava R. joins the Punkva R. which drains partly (as
an underground river) the northern part of the Moravian
Karst. Its southwards course turns to the W where karst
waters reappears at the surface. The lowermost course
of the Punkva is a deep canyon cut in granodiorite. In
the canyon, the Lower Badenian marine sediments
were found below the present floodplain (Schiitznerova-
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Fig.11. Profile across the Zernovnik Horst,Hofice Horst,Blansko Graben and Moravian Karst.Note that in this part of the Blansko Graben, outcrops

of the Upper Cretaceous sediments are absent.
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Havelkova, 1957,1958; VilSer, 1962). The Badenian
sediments occur also in the tributary valley of the
Punkva at the village of Lazanky and beyond a local
divide in the graben-like Jedovnice - Racice Depres-
sion, drained partly by the Jedovnicky potok (brook),
but mostly by the Rakovec (brook).

This led to a hypothesis that valleys of the lowermost
Punkva and its tributary from LaZanky were used by the
river connecting the Blansko Graben and the VySkov
Gate (Kettner, 1960). Two additional problems ap-
peared, however. The first, importance of the under-
ground of drainage of the Moravian Karst. The second,
the problem of erosional or tectonic origin of the Je-
dovnice - Radice Depression (Dvoréak,1995). A critical
point of the hypothesis consits in the contact area of the
Devonian limestones and Culm sediments on the E
margin of the Moravian Karst near Jedovnice. The
narrow Jedovnice - Racice Depression is drained to two
opposite directions. The minor NW part is drained by the
Jedovnicky potok (brook) into the Svitava R. but not
through the Punkva and its tributary valley at LaZanky.
The Jedovnicky potok (brook) is an allochtonous karst
stream disappearing in the ponor at the Jedovnice. It
continues as an underground stream towards the SW
and reappears in the valley of the Kitinsky potok (brook).
it joins the Svitava in its gorge downstream of the
Blansko Graben. Thus, an underground hydrography
(ground-water capture?) of the Moravian Karst is in-
volved in the problem of Svitava paleocourse, too (see
R.Musil et al., 1993a).

The major part of the graben-like Jedovnice - Racice
Depression is drained by Rakovec (brook) to the SE.
The water divide between the Jedovnicky potok and
Rakovec brooks crosses the bottom of the depression
E of Jedovnice at the altitude of 480 m. The Badenian
sediments (more than 100 m thick) occur along the both
streams.This SE part of the depression is about 20 km
long and it ends suddenly in the S on the line of marginal
slope of the Bohemian Massif (Fig.12). Here, the de-
pression enters the VySkov Gate which is a part of the
Carpathian Foredeep. The drainage basin of the Rako-
vec (brook) is mostly only 4 km wide, without perennial
tributaries. Slopes of this major part of the depression
are composed of folded Culm sediments. They are very
irregular in groundplan, partly zig-zag or rectangular,
complicated by small embayment-like depressions.

The course of the depression is perpendicular to the
marginal slope of the Bohemian Massif. Before crossing
the margin, the depression ramifies into two branches,
separated by a central isolated fault block with the top
more than 150 m (437 m a.s.l.) above the bottom of
depression. Hradek (1980) described this configuration
as a triple junction. The resemblance with the Y-type
fault is also remarkable (see e.g.Brinkmann, 1972). itis
worth to mention, that two branches of the depression
belong to different drainage basins and the divide which
crosses the central isolated block continues to the SE

across the Carpathian Foredeep. This type of "bifurca-
tion" occurs also in the Brno Basin (lvan, 1992 and
Fig.12).

As regards the relation of the graben to the basement
structure, Dvoréak (1993) noted a fault boundary in the
Proterozoic basement along an axial depression be-
tween Jedovnice and Vy3kov.

As to the origin of the Jedovnice - Ragice Depres-
sion, opinions vary. According to some authors, the
depression is of an erosion form, later filled with the
Badenian sediments (Zeman, 1980; Dvofak, 1994,
1995). On the other hand, Krejéi (1967) pointed out
some of its undisputable tectonic features. According to
him, also the lowermost course of the Punkva cut in
granodiorite is a tectonic valley, but this is less convinc-
ing. In our opinion, the Rakovec (brook) cut its valley in
the bottom of the graben-like Jedovnice - Radice De-
pression, but time relations between vertical fluvial ero-
sion, tectonics and Badenian marine transgression are
too complex and not fully understood yet.

7.322 The Svitava gorge downstream of the Blansko
Graben

At present, the Blansko Graben is drained towards
the S. The gorge between the Blansko Graben and the
Brno Basin is about 30 km long cut in granodiorite. But
downstream of the town of Adamov, Devonian lime-
stones crop out in the upper part of the left valley slope.
Although the Svitava R. maintains generally the N-S
direction, some NW and NNE sections alternate in its
course. The cross profile of the gorge is also variable
and several incised meanders occur, too. The most
interesting features accompanying the Svitava gorge
(but not discussed here in detail) are as follows:

(1) The short right tributary gorge of the brook of Se-
brovka coming from the SvinoSice Graben (Fig.12).
The graben is filled with the Miocene sediments and
the Upper Cretaceous sediments also occur.

(2) The canyon of the Kitinsky potok (brook), the left
tributary of the Svitava R. draining the middle part of
the Moravian Karst (see chap. 8.321).

(3) The small basin at the town of Adamov developed
along the branch of the Adamov fault (NW-SE) with
a short tributary of barbed type.

(4) Downstream the village of Bilovice nad Svitavou the
river is cut below the bottom of the Obfany Basin
(Krejci, 1964) in fact a "hanging" promontory of both
the Nesvacilka Graben and the Brno Basin. More-
over, the promontory turns to the NE near Bilovice
n. Svitavou and continues as the Ricmanice - Ochoz
Graben (Demek et al., 1987) into the southern part
of the Moravian Karst. The bottoms of both the
Obfany Basin and Ricmanice-Ochoz Grabens are
partly composed of Miocene (Ottnangian) sedi-
ments. The latter graben is believed to be a result of
inversion of relief in the granodiorite (R. Musil et al.,
1993a; Dvorak and Ptéak, 1963).
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The origin of the Svitava gorge downstream of the
Blansko Graben was much discussed and both the
antecedence and superposition were propounded. Ac-
cording to Demek, the gorge is antecedent (Demek et
al., 1965) and Krej¢l (1964) stated its guidance by a
fault. In this connection, resemblance between the
drainage of the Kraliky and Blansko Grabens by south-
ward trending gorges, diagonally to the NW - SE Varis-
can faults is spectacular. According to R.Musil et al.
(1993b) the Svitava started to cut its gorge in the Paleo-
gene already. The highest terrace of the Svitava (93 m)
originated in the Pliocene. The prevailing part of its
depth was cut in the Quaternary.

8. Problems of denudation chronology

The relics of kaolinic and lateritic weathering crusts,
as well as the nature of buried topography demonstrate
a very perfect planation before the Upper Cretaceous
marine transgression. Thus, we classify this surface as
aburied variety of the etchplain according to the scheme
of Thomas (1989). The exhumed parts of the surface
are preserved in many areas adjoining to the Bohemian
Cretaceous Basin. The post-Cretaceous subaerial
denudation in the Bohemian Massif resuited in a re-
gional planation surface mostly referred to as Paleo-
gene peneplain. This extensive planation surface
truncates different rocks and structures, and also the
Upper Cretaceous sediments. It is believed, that the
planation surface had a low elevation above the general
erosion base and this is the reason to consider it as a
datum useful to estimate amplitudes of neotectonic
movements (Kopecky, 1972). Relations between the
post-Cretaceous movements and the Paleogene plana-
tion surface, however, are not well understood, espe-
cially in the Bohemian Cretaceous Basin and adjacent
areas. The post-Cretaceous subaerial denudation was
very long and no wonder that opinions about the more
precise age of the Paleogene planation surface and
mainly of block movements differ substantially. The
main cause of difficulties is an absence of datable
post-Cretaceous sediments, weathering crusts or duri-
crusts. The oldest post-Upper Cretaceous sediments in
the E part of the Bohemian Cretaceous Basin, the
Badenian basal clastics and marls, were deposited not
only on the planation surface but also in depressions
and valleys. Some authors suppose initiation of valley
cutting already in the Paleogene (Pano§, 1964b;
Dvorak, 1995).

In the area under study, the most extensive rem-
nants of the Paleogene peneplain in the area of Upper
Cretaceous sediments are supposed to be mainly in the
Usti syncline (Neubauer, 1953). Height differences
among the remnants of the surface are explained by
post-Paleogene tectonic deformations. The river pattern
seems to be affected by the faults, too. The depression
of Usti syncline is tectonic, not erosional.

It is remarkable, that in the northern and central
segments of the Blansko - Kunstat zone, surfaces on
the mesas are underlain with the same formations (with
an only exception of the buttte Chlum 512 m).This is true
also in the Blansko Graben. However, it is possible, that
the surfaces are at least partly structural.The surfaces
in the surroundings of buttes are either exhumed pre-
Upper Cretaceous surfaces (e.g. near Kunstat) or post-
Paleogene but pre-Badenian in age. In the Krhov Ridge,
the surface east of the butte of Maly Chlum truncates
the post-Cretaceous and Lower Permian sediments.

The processes of exhumation of the pre-Upper Cre-
taceous planation surface took place from the time of
sea regression and continue up to now. Therefore, from
the paleoclimatic point of view, the buried surface was
exhumed and reshaped by very different processes.

Depth of denudation of the exhumed pre-Upper Cre-
taceous planation surface composed of crystalline
rocks is different, too. This is demonstrable especially
in the Blansko - Kun&tat zone. At Kun3tat, at least 80 m
schists corresponding to the present heigt of the
Milenka mesa were denuded from the upthrown block
of the Semanin fault after the exhumation. The original
topographic effect of faulting was destroyed by differen-
tial erosion and relief inversion developed (Fig.13). The
topographic position suggests that after denudation of
the Upper Cretaceous sediments, deep chemical
weathering continued. The most conspicuous relief in-
version in the area under study, however, occurs where
the Upper Cretaceous deposits are underlain with
Lower Permian rocks.

The relief inversion is very common also in other
parts of the Bohemian Massif composed of the Upper
Cretaceous sediments. Large-scale inversion occured
in northern parts of the massif (e.g. along Lusitanian
fault, Louis 1961, Fig.42) and this feature of some
Sudetes Mts. is mentioned also by Birot (1958). Accord-
ing to A.Jahn (1980, p.10) in the Polish part of the
Sudetes:" The cause of the morphological inversion can
be found in the peculiar character of the action of
intertropical climate processes which react not to rock
hardness, but to its hydrogeological properties such as
porosity, permeability, chemical and mineral composi-
tion". In his interpretation, synclinal mountains evolved
from parts of the North Sudetic and Intrasudetic
throughs along the Main Sudetic Fauilt. An important
factor in relief inversion evolution were differential tec-
tonic movements, namely movements on the ancient
Variscan faults. This is evident both in the Blansko -
Kun&tat zone and in the eastern part of the Bohemian
Cretaceous Basin. In the northern segment of the Blan-
sko - Kunstat zone, downfaulted Upper Cretaceous
sediments were later uplifted and buttes originated on
the local divide. On the other hand, in the Blansko
Graben the sediments retained their original position
and landforms presenting a relief inversion do not exist.
An analogical contrast in the Polish part of the Sudetes
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present the Gory Stolowe (denuded anticline) and the
Klodzko Graben.

In some depressions, the Badenian sediments bur-
ied a flat or gently inclined erosion surface truncating
the pre-Mesozoic rocks, mostly moderately deformed
Lower Permian sediments. The cuesta escarpment of
the Hfebeé& Ridge facing the large Lan3kroun - Cerna
Hora Depression suggests possible pedimentation
processes by retreat of the escarpment. In the Lysice
Depression, the buried surface is sloping down from the
foot of the Ceskomoravska vrchovina (Highland). The
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surface occurs also in embayments located where
water courses leave the highland. Here, lateral plana-
tion by streams was a possible process. However, the
period since formation of pediments to their burial by the
Badenian sediments is unknown. Hassinger (1914)
noted, that the pre-middle Miocene fault scarp (cuesta)
in the surrounding of LanSkroun composed of the Upper
Cretaceous sediments retreated 5-6 km after faulting.
But since the Miocene, the retreat was only 1 km. More
data are necessary, however, for both understaning and
timing of the processes.
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Fig.13. Inversion of relief along the Semanin fault in the northern part of the Blansko-Kunétat zone: 1- Upper and Middle Turonian sediments,
2- Lower Turonian sediments, 3- Cenomanian sediments, 4- Lower Permian sediments and metabasites of the Letovice Unit, 5- crystalline
schists of the Svratka Dome.
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Very different opinions were expressed also about
the age of tectonic movements and deformations of the
Upper Cretaceous sediments.

As mentioned above, some movements are evi-
denced already at the onset of Upper Cretaceous fresh-
water sedimentation (Vachtl et al., 1968). In the sur-
roundings of Svojanov, Fajst (1969) demonstrated the
existence of the StaSov ridge as a part of the Pot3tejn
anticline at that time. In opinion of Malkovsky (1977,
1979, 1980) the lised phase in the Upper Cretaceous
was perceptible. In the eastern part of the Bohemian
Cretaceous Basin, synsedimentary movements were
summarized by J. Soukup (in J.Svoboda et al., 1962).
In the Klodzko Graben, strong synsedimentary move-
ments took place especially during the Subhercynian
phase (Jerzykiewicz, 1971). This was supposed also for
eastern Bohemia (Vavifnova, 1946).

According to Kettner (1960), the age of the Blansko
Graben is unclear, probably the Paleogene. in the
scheme of tectonic movements of Malkovsky, the major
fold structures originated during the Savian phase in the
Uppermost Qligocene - Lower Miocene. In contrast,
Kopecky (1972) postulated the neotectonic age of all
folds structures. According to him, the PotStejn anticline
originated only in the Quaternary. This seems to be
unrealistic.

In any case, it seems that the Young Saxon tectonic
movements were long lasting or several phases oc-
cured at least. In the Miocene, the most intensive
movements took place in the Blansko and Valchov
Grabens affecting the very fractured rocks of the Brno
Massif. This probably connects with proximity of the
front of nappes in the West Carpathians located in the
process of underthrusting of the Bohemian Massif be-
low the Carpathians.

In fact, the nappe front of the Carpathian flysch
thrusted over the Miocene (Karpathian) sediments re-
sulted in a shift of the Carpathian Foredeep towards the
NW and formation of the marginal slope of the Bohe-
mian Massif. At present, the nappe front is only 20 km
SE -of Brno from the margin of the massif. In marginal
parts of the Bohemian Massif, in the Drahanska
vrchovina, Bobravskd vrchovina and Zabrezska
vrchovina (Highlands), a forebulge originated as a re-
sponse to tectonic stresses in the Carpathians. It is
possible that reactivation of some faults in the Bosko-
vice Furow contributed to the formation of the forebuige.
Importance of Variscan or older basement structure is
supported by the fact, that dome-like deformations (the
Svratka Dome, the Sobé&Sice Dome) are present only in
the Moravosilesicum and Brunovistulicum but not in the
more consolidated Moldanubicum.

9. Discussion and conclusions

1. The Blansko-Kunstat zone and the Usti syncline are
similar tectonic structures. Their long axes, however,
are inclined in opposite directions. In both structures,
the Upper Cretaceous sediments are preserved
mainly in western parts along the Semanin fault. The
Blansko - Kunstat zone is narrower and more inten-
sively faulted. The both structures are associated not
only with the Semanin fault but also with the Potstejn
anticline. The Semanin fault is composed of two step
faults at least. The fault is most distinct in granitoids
of the Brno Massif. In other parts, a process of
bending into flexure was important, too. Some com-
mon features can be found also in the Blansko and
Kréliky Grabens. Thresholds between the Klodzko
Graben and the Bohemian Cretaceous Basin, be-
tween the latter and the Blansko - Kunstat zone and
between Blansko - Kunstat zone (Lysice Depression
+ Blansko Graben) and the Carpathian Foredeep
(Brno Basin) have similar features. In the thresholds,
drainage is directed southwards.

2. Young-Saxon tectonics north of Brno was differenti-
ated in dependance on a very different basement
structure of the Bohemian Massif and tectonic proc-
esses in adjacent parts of the Western Carpathians.
The pattern of the major NW-SE faults was supple-
mented by faults of the NNW-SSE and N-S direc-
tions. The N-S trend was also important in the
process of formation of forebulge in front of the
Carpathians nappes in the Lower Miocene. The
Blansko and Valchov Grabens are bounded on the
E by slope of the domal uplift of the Drahanska
vrchovina (Highland), complicated by N-S trending
faults taking part in the dome-like deformation.

3. Some important S or SSE trending faults in the
Bohemian Cretaceous Basin and in the half-grabens
turn to the SE and some die out in western parts of
the Drahanska vrchovina and Zabfezska vrchovina
(Highlands). The Semanin faultturns to the SE in the
closure of the Blansko Graben and crosses the
Moravian Karst as a northern branch of the Adamov
fault. Along the branch, several narrow blocks of the
Jurassic limestone were downfaulted (P.Bosék,
1978). Similarly, the KySperk fault turns to the SE in
the valley of the Nectava R., separating the Drahan-
ské vrchovina from the ZabfeZsk4 vrchovina (High-
lands). At the western foot of the Zabfezska
vrchovina (Highland), small blocks of the Upper Cre-
taceous sediments are preserved on downthrown
blocks. On the other hand, some faults suddenly end
and the Upper Cretaceous sediments are found in a
very exposed topographical situation. This is the
case of the eastern fault of the Kraliky Graben (the
Upper Cretaceous sediments are preserved at Horni
Studénky) and of the Radkov fault that dies out at
Pé&cikov. Along the important Busin fault (NW-SE)
connecting the Kraliky Graben and Mohelnicka



brazda (Furrow) the northern promontory of the Hor-
nomoravsky tval (Graben), only an overfit fault-line
valley developed. The KySperk fault is probably SE
continuation of the Lusitanian fault.

4. The young-Saxon fault movements were at least

partly inversional. Thus, the post-Cretaceous
subaerial landscape evolution resulted in an inver-
sion of the relief. The buttes of the Blansko - Kunstat
zone are very instructive examples, but the tendency
to relief inversion is apparent also in the Usti syncline
and in some marginal parts of the Bohemian Creta-
ceous Basin. In some cases, however, the relief
inversion was probably inherited from the Lower
Mesozoic (Babf lom Ridge, composed of the Lower
Devonian conglomerates, Ricmanice - Ochoz Gra-
ben).

5. We believe that intensive denudation, including the

formation of river valleys and depressions was im-
portant in the Lower and Middle Miocene (Karpatian
and Badenian) in connection with thrusting of flysch
nappes in the Carpathians (Czudek 1984, Dvorak
1995) and formation of the forebulge. In the Carpa-
thian Foredeep situated between the forebulge and
flysch nappes, rate of sedimentation was very high
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Bohemian Cretaceous Basin and western slope of
the forebulge. This is true also for the western foot
of the Drahanska vrchovina (Highland). Here, how-
ever, the location of this boundary was predisposed
by the Boskovice - Diendorf fault.

7.The formation of the forebulge affected distinctly the

evolution of drainage pattern in the eastern part of
the Bohemian Massif. Although some water courses
flowing from the Bohemian Cretaceous Basin to the
E were guided by faults, they were blocked and
beheaded (e.g. the river of Nectava). At present,only
the rivers of Moravska Sazava and Tteblvka cross
the ZabreZska vrchovina (Highland) in deep gorges
and maintain their original courses initiated on the
eastern limb of the Litice anticline. Between the
depressions north of Brno (Blansko Graben and
Lysice Depression) and the Carpathian Foredeep,
development of drainage pattern was particularly
complicated. Most complex was drainage evolution
in the Moravian Karst. The deep valleys, especially
transversal gorges, in the SE part of the Bohemian
Massif as well as the valleys buried below the Mio-
cene sediments of the Carpathian Foredeep and/or
Flysch nappes present one of most difficult problem.

at these times (D.Vass and F.Cech, 1989).

6. Remnants of the Upper Cretaceous sediments at the
western foot of the ZabieZska vrchovina (Highland)
suggest that from morphostructural point of view, the
western slope of the ZabfeZska vrchovina (Highland)
formed probably originally the eastern margin of the

Acknowledgement. | would like to thank Prof.J.De-
mek, DrSc, Palacky University Olomouc for critical read-
ing and suggestions for improvement of manuscript.
Interpretations and all shortcomings found in the paper
are of my own.

References
AGER, D.(1973): The nature of stratigraphical record. Mcmilian, London, 114 p.
BALATKA, B.- SLADEK, J.(1962): Ri¢ni terasy v eskych zemich. NCSAV, Praha, 578 p.

BEZVODOVA, B.(1986):Zvétraliny bazickych a ultrabazickych hornin letovického krystalinika. Sbornik geol.véd.
LoZiskova geologie, mineralogie. 28, 167-189, Praha.

BEZVODOVA B.-ZEMAN,A.(1983): Paleoreliéfy na jizni Moravé a jejich kolektorské vlastnosti. Sbornik geol.v&d,
Geologie, 38, 95-140 Praha.

BIROT, P.(1958): Morphologie structurale. Presses Universitaires de France, Paris, 464 p.

BOSAK, P.(1978): Rudicka plosina v Moravském krasu - &ast lll. petrografie a diageneze karbonétt a silicitd
jurského reliktu u Olomug&an. Casopis Moravského muzea. 63, 7-28, Brno.

BRINKMANN, R. (1972): Lehrbuch der Allgemeinen Geologie, Bd.ll, Tektonik F.Enke, 579 p., Stuttgart.

CICHA, I.-DORNIC, J.(1959): Vyvoj miocénu Boskovické brazdy mezi Tinovem a Ustim nad Orlicf. Sbor.UUG, 26,
geol.1, 393-434, Praha.

COTTON, C.A.(1950): Tectonic scarps and fault valleys. Bull.Geol. Amer., 81, 717-758, Rochester.

CZUDEK, T.(1984): Neotektonik und Talbildung am SO-Rand des Bdhmischen Hochlandes. Sb.CSGS, 89,
102-111, Praha.

DEMEK, J.(1956): SloZené zlomové svahy v Blanenském prolomu. Sbornik CSZ, 61, 216 -217, Praha.
DEMEK, J.(1960): Svah na zlomové &afe u Olomugan. Sbornik CSZ, 65, p.359, Praha,.

DEMEK, J. et al.(1965): Geomorfologie Ceskych zemi. Academia, Praha, 353 p.

DEMEK, J.et al.(1987): Zemé&pisny lexikon CSR. Hory a niZiny. Academia, Praha, 584 p.



26 MORAVIAN GEOGRAPHICAL REPORTS, No. 1/1996, Vol. 4

DEMEK, J.- NOVAK, V. eds. (1992): Vliastivéda moravska. Neziva priroda. 242 p., Brno.

DVORAK, Jar. et al.(1984): Vliv stavby vychodni asti brnénského masivu na vyvoj nadloznich sedimentarnich
formacf. Véstnik UUG, §9, 21-28, Praha.

DVORAK, Jar.(1993): Moravské paleozoikum. In:A.Pfichystal, V.Obstov4, M.Suk (eds.) Geologie Moravy
a Slezska, 41-58, Brno.

DVORAK, Jar.(1994): Neogenni vyplii idoli u Jedovnic a otazka stafi hlavnich jeskynnich trovni v severni &asti
Moravského krasu. Journal of the Czech Geological Society, 39, 2-3, 235 - 240, Praha.

DVORAK, Jar.(1995): Tektonicky a morfologicky vyvoj jv.okraje Ceského masivu pfi podsouvani pod Karpaty.
Knihovnitka Zemniho plynu a nafty, 16, 15 - 24, Hodonin.

DVORAK, Jar. -KARASEK, J.-NETOPIL, R.(1975): Solifluk&ni kamenné proudy na Babim lomu u Bma. Cas.min.a
geol.20, 303-306, Praha.

DVORAK, Jar.- PTAK, J.(1963): Geologicky vyvoj a tektonika devonu a spodniho karbonu Moravského krasu.
Sbor.geol.véd, G, 3, 49-84, Praha.

DVORAK, Jos.(1953): Kridovy Gtvar vychodn& od Feky Svitavy mezi Letovicemi a Hradcem nad Svitavou.
Rozpr.CSAV, 63, F.mat.- piir., 1, 30 p., Praha.

DVORAK, Jos.- HAVLENA, V.(1957): Geologické mapovani v okoli Lysic na Morav&. PSOK, 18, 367-375, Praha.

ELIAS, M.(1981): Facies and paleogeography of the Jurassic of the Bohemian Massif. Sbor.geol.v&d, G, 35, 75-144,
Praha.

FAJST, M.(1969): Prisp&vek k poznani facii a tektoniky kfidy jizniho rozhrani vysokomytské a svitavské synklinaly.
Cas.min. a geol., 14, 11- 22, Praha.

FREJKOVA, L.(1960): Kfidovy Gtvar mezi Svitavami a Letovicemi. Prace Brn&nské z&kl.CSAV, 32, 365-424, Praha.
FREJKOVA, L.(1975): Litologie Zaruvzdornych jilovct na loZisku Vod&rady. Sbor.GPO, 10, 27- 39, Ostrava.

HAMRSMID, B.-KRHOVSKY, J.-SVABENICKA, L.(1990): Biostratigraphic evaluation of calcareous nannoplancton
from the autochtonous Upper Cretaceous and Paleogene of the Nesvatilka and Vranovice Grabens,SE margin
of the Bohemian Massif. V&stnik UUG, 65, 3, 129-141, Praha.

HASSINGER, H.(1914): Die mahrische Pforte und ihre benachbarten Landschafte. Abh.Geogr.Gess.,Wien, 313 p.

HRADEK, M.(1980): Projevy tektoniky v reliéfu fundamentu a metody jejiho vyzkumu. Studia geographica, 70, 21
- 31, Bmo.

HRADEK, M.(1982): Zasady strukturn& geomorfologické klasifikace a regionalizace Ceské vysoginy. Geomor-
fologicka konference. Universita Karlova, 47-52, Praha, 2.

HRADEK, M.(1983): Zakladnf strukturn&-geomorfologické rysy reliéfu Drahanské vrchoviny. Sbornik praci, 1, GGU
CSAV, 229-252, Brno.

HRADEK, M.-IVAN, A.(1974): Neotektonické vrasno-zlomové morfostruktury v $irsim okoli v ir&im okoll Brna.
Sb.CSZ, 79, 249- 257, Praha.

IVAN, A.(1981): Clenité okraje zlomovych ker v okoli Brna a jejich morfostrukturni a klimamorfogenetické aspekty.
Zpravy GU CSAV, 18, 201 -232, Brno.

IVAN, A.(1991): Morfotektonika udoli Kretinky. Sbor.ref.k 100.vyr. nar.F.Vitaska (ed.V.Novak), 105 - 117, Brno.

IVAN, A.(1992a): Morphotectonics on the contact of the Ceskomoravska vrchovina (Highland) and Vychodogeska
tabule (Tableland). Memorial Volume, 157-168, Brno.

IVAN, A.(1992b): Bménska kotlina - dvojity prolom se stfednim pasmem hrastovych ker: problémy vymezeni
a geneze. Zpravy GGU CSAV, 29, &.3-4, 7-42, Brno.

JAHN, A.(1980): Main features of the Tertiary Relief of the Sudetes Mountains. Geographia Polonica, 43, 5-23,
Warszawa.

JAROS, J.(1958a): K otazce vychodniho vymezeni Boskovické brazdy. Cas.min.a geol., 3, 467- 470, Praha.
JAROS, J.(1958b): Prispévek k paleopotamologickému vyvoji stfedni Svitavy. Sb.CSZ, 63, 215-219, Praha.

JENCEK, V.(1963): Charakter krystalinickych sérii v severni &asti svratecké klenby. Sbor.geol.v&d, G, 3, 31-47,
Praha.



MORAVIAN GEOGRAPHICAL REPORTS, No. 1/1996, Vol. 4 27

JERZYKIEWICZ, T.(1971): A flysch littoral succession in the Sudetic Upper Cretaceous. Acta geologica polonica,
21, 2, 165-199, Warszawa.

JURKOVA, A.(1975): Geologické pomé&ry v Boskovické brazd® mezi Skalici n.Svitavou a Bofitovem. Sbor.GPO,
10, 41-53, Ostrava.

KATZUNG, G. (1988): Tectonics and sedimentation of Variscan Molasses in Central Europe. Z.geol.Wiss., 16,
823-843, Berlin.

KOPECKY, A.(1972): Hlavni rysy neotektoniky Ceskoslovenska. Sbor. geol.v&d, A, 6, 77-155, Praha.

KOPECKY, L.jr.(1992): Perspectives of Ni-Cu (Pt) mineralizations of the subcretaceous basic and ultramafic
complex near Svitavy.Véstnik CGU, 67, 245-257, Praha.

KETTNER, R.(1960): Morfologicky vyvoj Moravského krasu a jeho okoli. Cs.kras, 12, 1, 2-39, Praha.
KREJCI, J.(1967): Problém LaZ4neckého Zlebu v Moravském krasu. Geograficky &asopis, 19, 177- 197, Bratislava.
KREJCI, J.(1964): Reliéf brnénského prostoru. Folia pfir.fak.UJEP v Brn&. Geographia, 1, 123 p., Brno.

KREJCI, J. - STELCL,J.(1987): Petrografie a geneze $t&rkii na k6t Kobylin v Brménském masivu u Brna-Sobasic.
Scripta Fac.Sci Nat. Univ.Purk.Brun, 17, (Geol.), 241-246, Brno.

KREJCI, O. et al.(1994): Geologic structure and hydrocarbon generation in the Carpathian Flysch Belt of southern
Moravia. V&stnik CGU, 69, 4, 13-26, Praha.

KRYSTEK, 1.-SAMUEL, O.(1978): Vyskyt kriedy karpatského typu severne od Brna (Kufim). Geol.Prace, Spravy,
71, 93-110, Bratislava.

KRIZ, H.(1975): Hydrogeologie jiZzni &asti Gstecké synklinaly. Sbor. geol.véd, HIG, 12, 69-105, Praha.
LOUIS, H.(1961): Allgemeine Geomorphologie. Walter De Gruyter, Berlin, 355 p.

MALKOVSKY, M.(1977): DuleZité zlomy platformniho pokryvu severni &asti Ceského masivu. Vyzk.prace UUG,
14u, Praha, 30 p.

MALKOVSKY, M.(1979): Tektogeneze platformniho pokryvu Ceského masfvu. Knihovna UUG, 53, 176 s., Praha.
MALKOVSKY, M.(1980): Saxon tectogenesis of the Bohemian Massif. Sbor. geol.véd, G, 34, 67-101, Praha.

MISAR, Z.(1960): Svojanovska mylonitova zéna v krystaliniku p¥i zapadnim okraji svratecké klenby. Sbornik UUG,
27, geol.,

MISAR, Z.(1974): Feeding channels of pre-Triassic ultrabasic-basic rocks in Bohemian Massif. Krystalinikum, 10,
133-147, Praha.

MISAR, Z.-DUDEK, A.(1993): Some critical events in the geological history of the eastern margin of the Bohemian
Massif. Journal Czech Geol.Soc.,38, 9- 20, Praha.

MUSIL, R. et al.(1993a): Moravsky kras - labyrinty poznani. Jaromir Bliziiak, GEO program, 336 p,Brno.

MUSIL, R.(1993b): Geologicky vyvoj Moravy a Slezska v kvartéru. In: A.Pfichystal, V.Obstova, M.Suk eds.:
Geologie Moravy a Slezska 133-156, Brno.

NEUBAUER, M.(1953): Geomorfologicka studie Svitavska. Sbor.¢s. spol.zem., 58, 73-95, Praha.
NEUBAUER, M.(1969): Pfisp&vek k poznani tektonickych pomé&rt v Blansku. Studia geographica, 1, 51 - 55, Brno.

PANOS, V.(1964a): Der Urkarst im Ostfliigel der Béhmische Masse. Zeitsch.f.Geomorph., NF, 8, 105-162,
Berlin-Stuttgart.

PANOS, V.(1964b): Development of karst canyon sides in mild humid climate. Journal of Czechoslovak Geographi-
cal Society. Supplement, 87 - 93, Praha.

PICHA, F.HANZLIKOVA, E.,CAHELOVA, J.(1978): Fossil submarine canyons of the Tethyan margins of the
Bohemian Massif in south Moravia. Véstnik UUG, 53, 171 -180, Praha.

ROHLICH, P.(1958): Tektonika kfidy v Blanenském prolomu mezi Kretinem a Kunstatem na Moravé. Cas. miner.
a geol.,3, 435-445, Praha.

ROUPEC, P.(1994): Analyza nap&tového pole ze stfiznych zén na lokalits Babflom u Bma. Véstnik CGU, 69, 69-72,
Praha.



28 MORAVIAN GEOGRAPHICAL REPORTS, No. 1/1996, Vol. 4

SCHUTZNEROVA-HAVELKOVA, V.(1957): Nalez miocennich sediment(i v Gdoli Punkvy vychodn& od Blanska.
Cas.min.a geol., 2, 318-331, Praha.

SCHUTZNEROVA-HAVELKOVA,V. (1958): Mocnost tortonskych sedimentt v La*aneckém tdoll v Moravském
krasu. Ceskoslovensky kras. 11, 180-182, Praha.

STRANIK, Z.et al.(1993): The contact of the North European Epivariscan Platform with the West Carpathians.
Journal of Czech Geol.Soc., 38, 21- 29, Praha.

STRANIK, Z. et al.(1995): The Upper Cretaceous in South Moravia. Véstnik CGU, 71, 1-30, Praha.

SVOBODA, J. et al.(1962): Vysvétlivky k prehledné geologické map& CSSR 1:200 000, M-33-XXlII, Ceska Tiebova.
NCSAV, Praha, 245 p.§

TELCL, O.(1956): Piratstvi Kizového potoka. Sbor.CSZ, 61, 1-6, Praha.$
TELCL, O.(1964): Geomorfologické poméry jihozapadni &asti Drahanské vrchoviny. Sbornik CSZ, 69, 21-45, Praha.

THOMAS, M.F.(1988): The role of etch processes in landform development. Z.Geomorph.N.F., 33, Hf.2, 129-142,
Hf.3, 257-274, Berlin-Stuttgart.

VACHTL, J. a kol.(1968): LoZiska cenomanskych jilovc(i v Cechach a na Morav&. IV. Vychodn{ Cechy a sz.Morava,
162 p. Praha.

VAJDIK, J.-VYBIRAL, J.(1973): Priizkum loZisek Zaruvzdornych jllovctl v aredlu zapadomoravské a vychodoteské
kfidy. Sbornik GPO, 2, 27-48, Ostrava.

VALECKA, J.(1988): Sedimentologie svrchnf k¥idy v kralickém pfikopu. Sbor.geol.v&d, G, 43, 147-191, Praha.

VASS, D.,CECH, F.(1989): Evalution of sedimentation rates in alpine molasse basins of the West Carpathians.
Z.geol.Wiss., 17, 869-878, Berlin.

VAVRINOVA, M.(1946): Geologie jihozapadniho podhui Orlickych hor v okoli KySperka a jeho saxonska tektonika.
Sbornik stat.geol.ust., 13, 343-376, Praha.

VILSER,M.(1962): Zpréva o dal$im nalezu miocennich sedimentti zapadn& od LaZ&nek ajihovychodné od Jedovnic.
Zpravy o geol.vyzkumech v r.1961, 213 -214, Praha.

ZAPLETAL, K. (1932): Geologie a petrografie zem& Moravskoslezské s ohledem na uZitkové loZiska. Brno, 283 p.

ZEMAN, A.(1980): Pfedmiocenni reliéf a zvétraliny v oblasti karpatské pfedhlubné a moravskych Karpat pfi
vyhledavani loZisek nafty a plynu. V8st.UUG, 55, 357-366, Praha.

ZVEJSKA, F.(1944): Blanensky prolom. Prace Mor.piir.spol.XVI, 1, Bmo, 28 p.

ZVEJSKA, F.(1947): Kfidovy Gtvar mezi KFetinem, Mezifickem a Vikovem. Cas.Mor.zem.Musea, 31, 171 - 185,
Brno.

ZVEJSKA, F.(1948): Kfidovy Gtvar mezi Vikovem a Vitsjevsi. Cas.Mor. zem.Musea, 32, 97-121, Brno.

ZVEJSKA, F.(1953a): Ke stratigrafii a tektonice kiidovych vrstev v blanenském prolomu. Spisy pfir.fak.MU v Brné&,
€.351, 253 -264, Brno.

ZVEJSKA, F.(1953b): Hydrologické pom&ry m&sta Boskovic. Spisy pfir. fak.MU v Bmé, &.351, 265-276, Bmo.

Author’s address
RBNDr. Antonin Ivan, CSc.
Institute of Geonics, ASCR, Branch Brno
Drobného 28, P.O. Box 23, 613 00 Bmo, Czech Republic

Reviewer
Prof. RNDr. Jaromir Demek, DrSc.



Outcrops of calcareous sandstones and marlestones of Lower Turonian (Upper Cretaceous) on the
front of cuesta of the Hfebecovsky hrbet (Ridge) in south part of Svitavska pahorkatina (Hilly land)
near Chlum village, 40 km northly from Brno. (lllustration for the paper of A.lvan)
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