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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
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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-
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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.



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

WNW
g % = > 8
© 7 £
! 33 £ §s €
700~ g ? £z §
m- ~~~~~ E
3
500~ I
[l
400- gneiss of Svratka dome s e

. R . NSt Mo A
0 1 5 10 15 xm

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
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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
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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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i My i Potitejn anticline . . Litice anticline i Kraliky Graben Cotola
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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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Moravska Tfebovd, S-Svojanov, Sv-Svitavy, T-Tidnov, V-Vyskov.Passes and valley divides: 1 - Zavist Pass, 2- valley divide in the
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.



MORAVIAN GEOGRAPHICAL REPORTS, No. 1/1996, Vol. 4 29

Territorial Aspects of Changes in Biodiversity
in Military Training Fields
(A study made in the military training field Libava
with the use of satellite photography)

Jaromir KOLEJKA - Vitézslav NOVACEK - Jiti LAZEBNICEK

Abstract

Military training fields (MTF) are in the centre of attention during the last period. The study is the first approaching
the more detailed analysis of the state of nature of the MTF Libava on the basis of detailed knowledge of causes,
ways and consequences of damage of the nature in the MTFs in the Czech Republic territory. The character of
natural components of the environment in the MTFs is determined by the kind of a negative military activity, which
is analysed with respect to environment devastation. Methods of the remote sensing have been utilised for detection
of military changes of the nature. On the basis of false colour composites interpretation, an interpretation key was
drafted and map data for MTF Libavéa were plotted, recording the rate of military transformation of the environment
and also the related phenomena of spontaneous regulation succession. The process of nature renewal is possible
to be demonstrated on the MTF example after the removal of original forms of anthropogenic load, but also cases
of enormous nature devastation. It is possible to observe vitality of natural forces and processes trying to restore
the subtle balance in the landscape.

Shrnuti
Teritoridlni aspekty zmén biodiverzity ve vojenskych vycvikovych prostorech.

Vojenské vycvikové prostory (VVP) jsou stfedem pozornosti zejména v obdobi nékolika poslednich let.
PredloZeny ¢lanek je pouze prvnim piibliZenim k mnohem podrobnéjsf analyze stavu prirody ve VVP Libava na
z4kladé podrobnych znalosti procest, zplisobl a nésledkt poskozeni piirody ve VVP na tizemi Ceské republiky.
Charakter pfirodnich sloZek Zivotniho prostredi ve VVP je vymezen druhem negativniho militdrniho pusobeni, které
je analyzovédno se zietelem na mozZnosti vyuZiti metod délkového pruzkumu Zemé pro detekci militdrnich zmén
v plirodé. Na zakladé interpretace nepravé barevné syntézy byl navrZen interpetaéni kIi¢ a byly vytvoreny
kartografické podklady pro VVP Libavé s vyznadenim stupné militarni transformace Zivotniho prostiedf s naslednym
zdznamem spontanni sukcese. Postupny priibéh obnovy piirody muZeme pozorovat na piikladu VVP Libava po
skonéeni militarnich forem antropogenniho tlaku na pfirodu, ale i v pfipadech enormni devastace vojenského
prostoru. Ziskané poznatky svédcf o znacné vitalité plirodnich sil a naznacuji moZnosti uvedeni pfirody do puvodniho
stavu s cilem obnoveni kfehké rovnovahy v krajiné.

Keywords : military activities, biodiversity changes, nature development

1. Introduction

Both the existing and former military training fields
(MTF) attract attention of experts as well as that of
non-technical public. Generally applied prohibition of
entry for trespassers resulted in certain information
chaos on one hand, and made impossible development
of current social activities on the other, which often had
an adverse effect on natural environment. It would not
be possible to claim that from the naturalist point of view
the areas were completely neglected. It is possible to
say that, in principle, they were subjected to basic
pedologic and forestry mapping, too. At the same time
we can say that there was a whole range of other
specialized research studies which were carried out in

these spaces such as basic geological and geobotani-
cal surveys and the like. However, there was not enough
time for thorough covering research, nor possibilities,
sometimes not even understanding, and the studies
once made gradually grew obsolete. A considerable
deficit of works and results is being felt from the view-
point of environmentally oriented study events.

At the beginning of the 90’s, there were altogether 7
major military training fields in the territory of the Czech
Republic, which served local garrisons of former
Czechoslovak and Soviet armies, and other 34 dislo-
cated MTFs or their parts. Their distribution was rather
uneven in spite of the fact that they were practically
surrounding all important urban agglomerations with
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more than 100 000 inhabitants at a distance which was
not too great (up to 50 km); see Figure 1.

As to covering variability of natural environment -
natural landscape as that of a possible battle field, the
MTFs are situated mainly in mountaneous terrain ac-
cording to presumption of the then defense doctrine that
military operations will happen in frontier mountains
(lvan at al., 1987). An important exception can be seen
in MTF Mimon, which is located in a moderate undulat-
ing terrain.

2. Nature of military injury to the biota
within the MTF

Landscape sectors detached for training activities of
armed forces in the past represent associations of land-
scape units differently sensitive to anthropogenic inter-
ference. Fundamental natural landscape elements are
atmosphere, waters, lithosphere with land forms, soil
and vegetation cover, possibly also radiation balance.
Atmosphere (namely climatic conditions), lithosphere
with land forms, and basic radiation balance are com-
ponents which are more stable and more resistant to
anthropogenic interference. Vegetation cover is particu-
larly sensitive, waters and soils a bit less.

Losses on plant stands and relief, partially also on
soils and exceptionally on waters (in the vicinity of the

-
1

source) were identified visually within the terrain survey.
Other physical and chemical injuries to soils and waters
require auxiliary laboratory examination and instru-
ments. Terrain transformations and related changes in
soil and biota can be evidenced in the case that there
are anthropogenic, mainly military relief formations
(Zapletal, 1969).

Extent and forms of damage to the vegetation cover
are of a very diverse character. The majority of them
represent mechanical disturbance of both the integrity
of forest stands and that of individual trees, their groups,
shrub and herb vegetation by military transport vehicles.
The losses are contributed to by training activities of
armed forces themselves as well as by non-organized
activities. Similar disorders arise in connection with
troops camping in the forest, when trees are felled to
complete erection of camps in spite of felling being
prohibited, exceptionally also as fuel. The open stands
then often gradually succumb to drought, frost, wind and
insects. In principle, these types of losses are currently
reported also elsewhere, outside the MTFs, but in con-
sequence of different impulses.

A typical form of mechanical damage to the stand is
shooting with live ammunition. Although the shooting
takes place mainly in reserved firing ranges, in the case
of field shooting, forest stands become unintentional
targets, too. Afflicted are usually the areas meant for
these purposes, repeatedly, to save other stands if

HRADEC
£ KRALOVE

0 50 km
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Fig. 1. The distribution military training fields in the territory of Czech Republic at the beginning of 90 s, which served local garrisons of the former
Czechoslovak and Soviet armies. [1-military training fields, 2-urban agglomerations]
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possible. Ammunition explosions result in various inju-
ries to the trees and undergrowth. These activities of
armed forces generally simulate extensive lightening
effects. Further considerable economic (to lesser extent
environmental) losses are caused by ammunition splin-
ters. Metal fragments hit stems and tree crowns in the
wide surroundings and these are practically excluded
from normal commercial cutting since current machines
and equipments cannot be used without the risk of their
damage or injury to operator. Manual felling and proc-
essing of frequently very large volumes of timber are
exceptional. Thus, the afflicted forest stands are left
without any regeneration measures. In many respects
they then represent an interesting object of natural
historical science - often of considerable value - if they
have been taken out from live shooting for longer period
of time.

Driving and camping of troops as well as shooting
with live ammunition have to do with fires. Inflammation
often occurs at the contact of dry natural materials such
as grass, moss, lichens, wood, etc. with parts of com-
bustion engines, at burning slash or waste, fire setting,
improper handling with flammables, ammunition explo-
sions. Local importance have overgrown only the fires
in MTF Ralsko which was originally utilized mainly by
Soviet troops.

Intensive damage to the vegetation cover relates to
concentration of driving tracks of both wheel and cater-
pillar military vehicles into relatively narrow corridors.
This type of mechanical damage only exceptionally
(MTFs Libava and Mimo#i) impacts extensive areas - as
a rule only in localities of repeatedly held massive field
trainings. These corridors of various sizes are practi-
cally without any vegetation cover. Soil cover here is
practically non-functional due to extraordinarily com-
pacted surface soil layers. Formation of impermeable
crust at the very surface is often accompanied by for-
mation of stone surface. Impermeability of the surface
to water results in accumulated surface run-off. Severe
linear erosion can be found at the places of repeated
wheel run (so called “ruts") and disturbance by caterpil-
lars (namely places where vehicles turn or change
direction at moving on the slope).

Other mechanical damage to the vegetation cover is
related to pioneer work of armed forces, which mostly
consists in making trenches for vehicles, arms and
corps, possibly firing ranges. Apart from some excep-
tions, these terrain formations are not removed properly
after the drill ends and the relief is not put into its original
condition again. Later, ever more new formations are
being made, usually in intact areas. This is the way how
biota, soil and relief are being changed in large areas.

Indirect anthropogenic damage to vegetation in the
MTFs results from other disturbed natural elements of
environment. Numerous are the cases of damage to
soils and waters and consequent damage to biota by

crude oil products, this being of mainly local character,
though. Larger extent (not intensity) can be seen in
losses caused by air pollution in MTFs Dobra Voda and
Libava.

Training of armed forces connects with a relatively
rare phenomenon in cultural landscape. Vast areas
utilized for training of corps - in spite of being interlaid
with rutty corridors and transformed by engineering
corps objects - gradually become overgrown with pio-
neer plants (herbs, shrubs and trees). These open
landscape areas were originally used for farming (ar-
able soil, orchards, pastures), but the original forms of
use were mostly abandoned after establishment of
MTFs. Centres of military conditioned nature succes-
sion in the former intensively exploited areas become
both original natural and man-made (military, urban,
agrarian. ..) objects. Dominant role is apparently being
played by remaining riparian stands along untreated
water streams. Continuous strips of shrubs and trees
gradually come into existence along water courses,
which interconnect separated forest sites by so called
biocorridors-much desirable both as to their form and
quality. This is the case of the so called "linear succes-
sion". Starting points for "point succession" are a.o.
remnants of abandoned settlements since liquidation
concerned mainly buildings and not trees should the
demolition be made intentionally, at random or partially
by weathering. Ornamental and utility tree vegetation
(vilage greens, around sacral buildings, in front of
houses and on private plots) has become a starting
point for further spread of the woody species. Another
important centre for tree species succession can be
seen in articulated military terrain forms, namely if they
include steep slopes or their bottoms are permanently
or seasonally water-logged. Regarding the fact that tiny
and articulated military forms of the relief such as
trenches are abundant and widely distributed in the
terrain, all-area succession is a typical form of succes-
sion in these places.

Therefore it can be claimed that military activities
have controversial impacts on nature. In relatively well
preserved original complexes (forests, meadows, water
areas) they are accompanied by locally increased an-
thropogenic pressure, usually in the form of fitful at-
tacks, though with longer-lasting consequences which
are considered to be damage to natural environment.
Detached localities currently disturbed by corps exhibit
improving biodiversity thanks to prohibition to entry for
public. After the originally intensively used landscape
has been taken over by the army, the all-area anthropo-
genic pressure usually drops in spite of the fact that
destructive impacts onto water, soil and vegetation may
locally be increased and in some rare cases afflict even
larger areas. However, it is usually not of permanent
character with the exception of traffic corridors, firing
ranges, etc. This relatively short-term but deep reforma-
tion of some nature components (mainly soil and terrain)
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means their practical devaiuation with the afflicted areas
being left to their "natural" development for a certain
period of time. They represent the area of practical
experiment with spontaneous regeneration of the land-
scape, be it often with natural environment components
otherwise intensively changed by man.

3. Methods of detection of biodiversity
military changes in MTF Libavé by
means of remote sensing

The MTF Libava is situated westwards of the town
Lipnik nad Be&vou. It occupies frontier platforms of
Oderské vrchy Mts., which are elevated 150-300 m
above the neighbouring flat landscape of Horno-
moravsky lval (lowland) and Moravska brana (gate)
into heights of over 600 m above sea level. They are
built by layers of resistant Carbonic agglomerates and
slates which bear only poor shallow cambiosol soils in
the relatively cold and humid climate. The plateaux were
deforested as early as in the Middle Ages and this
should also be the date of origin to the typical elongated
rural settlement in opened shallow upper sections of the
valley. After 1937, when the miilitary training field had
been established here, population was gradually moved
out and the villages turned to wilderness completely
after the Second World War. The deforested plateaux
were intensively used by drilled corps while the deep
margin valleys mainly remained under forest cover. The
MTF Libava was directly used by the former Soviet Army
for over twenty years.

Nature response to military activities can well be
monitored by means of satellite and air photographs
(Kuhn, Krull 1991; Marek, Furrer 1991). There are two
satellite recordings that have been ensured for MTF
Libava, see false colour composites of the TM Landsat
image of October 1988 [FCC : 2(B), 4(G) and 5(R) made
at the scale of 1:500 000 on photographic paper] and
original digital recording of August 1992. Starting point
for comparison multitemporal study must be considered
an available recording which can be provided with nec-
essary supporting ground data at the least possible time
delay, in the given case the image from 1992. According
to the visualized image from 1992 there were altogether
five main categories of damage/transformation to vege-
tation cover due to activities of armed forces defined for
the purpose of mutual comparison in the given terrain,
which are traceable in the both satellite photographs.
They are as follows:

1. pronounced abiotic (bare) surfaces (rutted or com-
pacted at the motion of military vehicles),

2. discontinuous herbaceous covers of damaged areas
(disturbed by traffic and pioneer works),

3. herbaceous formations of mainly grasses, to lesser
extent of ruderal vegetation species (in open terrains
for infantry drills, training of tanks and artiilery),

4. shrub stands (in areas with diverse engineering works
in the terrain),

5. intravillan forests (in former settlements and their
immediate surroundings).

Prior to processing, the image material was geomet-
rically rectified into with the basic topographic map at
the scale of 1:50 000. For this purpose it was necessary
to carry out digitalization of false colour composite. With
regard to completely different quality the images had to
be evaluated by different procedures [1988 visual inter-
pretation, 1992 normalised differentiated vegetationin-
dex (NDVI) and maximum likelihood classification
(MLC) calculations], taking into account the above men-
tioned classification of areas, though. Differentiated
were also urban areas, water areas, coniferous forests,
mixed and broad-leaved forests, farming arable land
and meadows. Material prepared in this way was sub-
ject to multitemporal analysis.

Detailed ground survey was repeatedly made on
three key sites : "Jestfabi" (15 km*), "Nova Ves" (3,5
km2), and "Milovany" (18 km2) which were named by
the formerly existing villages for convenience (Fig. 2).
Interpretation of satellite data was made according to
the ground data, results having been compared - at least
partially - with the topographic map 1:50 000 of 1971.
Any of the mentioned areas is representing possible
type of landscape development in the course of inten-
sive training of armed forces and after its end. Area
development of the studied categories of military
changes in vegetation was studied in each of the areas
with a lot of statistic material available (Tab. 1).

4. Evaluating results of biodiversity
dynamics according to changes of
the vegetation cover

In the course of preparatory field research carried
out in 1991-92 (Kolejka, Lazebnitek, Novacek 1992)
and during testing results of processed satellite photo-
graphs from 1993-94, numerous documents were accu-
mulated which can to certain extent serve for deriving
further developmental trends of landscape biodiversity
in the studied MTF. It is necessary to point out in
advance that to be able to define precise trends, we
would have needed a much longer chronological se-
guence of information and similar material for compari-
son from many more tested sites than it was possible in
our study. In spite of all this, the acquired data are
relatively unique and allow to formulate certain general
statements (Fig. 3 and 4).

A) The areas damaged by armed forces gradually
regenerate in the following sequence: disconnected
herbaceous covers - herb formations - shrubs - forest
(of usually lower standard, originating from self-seeding
forest tree species such as Salix caprea, Salix aurita,
Betula pendula, Populus tremula). Site validation is
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Fig. 2. The detailed ground survey in the MTF Libava was repeatedly made on three key sites: a - "Jestfabi", b - "Milovany” and c - "Nova Ves"

named after the formerly existing villages.

minimal in these cases since the plant cover hides
artificial terrain roughness as well as injured or even
water-logged soils. This process can be distinguished
by rapid overgrowing with shrubs and bushes (short
individuals of forest tree species) mainly to the detriment
of herb formations. The overgrow usually comes out of
humid localities (terrain depressions of all kinds and
sizes) and is less applied in opened flat localities where
grasses prevent growth of wood species (Fig. 5). The
shrubs are a good indicator of anthropogenic relief
transformation rate. According to experience gained
through remote sensing interpretation, a period of five
years should be sufficient to form a continuous shrub
stand. For transition into the stage of "forest" we would
probably need identical or a slightly longer period of time
(older satellite photographs were not available for a site
abandoned by corps).

B) Severely damaged sites (abiotic surface, com-
pacted areas in traffic corridors) are incapable of spon-
taneous regeneration within realistic time and without
man’s support. Three years after the localities of this
type were abandoned by Soviet troops, they have prac-
tically not changed at all. At lower damage (discon-
nected plant covers, partially also some ground

objects), overgrowing with mainly ruderal flora species
is more pronounced and occurs in the form of disinte-
gration of originally integrated areas into smaller com-
plexes in the most favourable localities (more broken
surface, humidity). The time needed for spontaneous
regeneration can be only guessed due to deficient suit-
able material. Up to now, the two years of monitoring
have not provided these data in relevant form (Fig. 6).

C) Regeneration of localities with occurrence of rare
flora species Menyanthes trifoliata, Iris sibirica, Gladi-
olus imbricatus, Orchis majalis, Scorzonera humulis,
Lilium bulbiferum, etc.) is difficult due to intensive
changes of original ecosystems and spontaneous rise
of different new ecosystems (overgrowing of open and
loose areas, alterations in moisture regime). The devel-
opment leads to even sporadically preserved individu-
als losing their vitality. Artificial re-introduction is
generally very involved and the choice of localities
depend on assessment of the future fate of individual
MTF sectors.

D) Corps activities are connected with intensive
spread of invasion plant species such as Lupinus
polyphyllus, Calamagrostis epigeios, Melilotus albus,
Tanacetum vulgare, Chamaerion angustolium, Cirsium
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Fig. 5. Shrub stands in the open country cover artificial terrain roughness caused by pioneer work of armed forces, mean which the forest trees
entered the originally grass areas.
Photo : J. Kolejka

arvense, Echium vulgare, Geranium pratense, Agrostis
alba, Petasites officinalis, Phalaris arundinacea, Scir-
pus sylvaticus, Filipendula ulmaria, which force out, and
at spontaneous development will be further driving out
species of local flora. At weakened vitality of local
species degradation of communities will most probably
continue uncontrolled.

E) Land (terrain) shape development will be driven
to gradual smoothening of military terrain roughness
through the action of natural slope processes. This
process wiil be contradicting to stabilization function of
vegetation, and therefore the development will be grow-
ing weaker and longer proportionally to the biomass
content per area unit of earth surface. Denuded land
forms without any continuous vegetation cover are in-
tensively decaying while the shrub stands conserve the
formed terrain roughness to great extent, although they
may be found in the stage of advanced destruction.
Large ground objects such as tank and artillery firing
ranges will most probably be preserved in the terrain.
Complex deveiopment can be expected in compated
surfaces. Firm crust of up to 1 metre in thickness pre-
vents more intensive weathering on one hand, on the

other hand it facilitates rapid run-off and water accumu-
lation in active gullies. Crust weathering and overgrow-
ing with vegetation will weaken intensity of erosion and
gradual stabilization and overgrowing of gullies can be
anticipated.

F) Major activity leading towards relatively fast re-
covery of the losses is agriculture. It participates to the
decisive extent at recultivation of the most damaged
areas. Water management (treatment of run-off) and
forestry (plantation of cultural forest, unfortunately
mostly the coniferous one, renovation of forest roads)
will be applied to lesser extent. However, neither for-
estry nor agriculture contribute to improvement of biodi-
versity as they introduce only a narrow range of
commercial species on large areas. Nevertheless, they
increase economic value of the area.

G) To certain extent, the previous military activities
led to increased retention capacity of the area as to
amount of water retained in space not in reservoirs. On
bare soils the run-off was locally accelerated. Differ-
ences in run-off among localities (areas of conversion
military relief microforms and macroforms under shrub
stands and in the forests except for bare soils) will
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Fig. 6. Abandoned old settlement (former "Jestiabi" village church ruine in the background) and Soviet army buildings became cores of
spontaneous reforestration.
Photo : J. Kolejka

gradually become less pronounced and it is to be ex-
pected that the resulting water capacity of the area will
be higher than before opening the MTF in 1937. This
development is connected with the increase in number
of species and individuals of hydrophilous plant and
animal species. Different is the situation in terms of
water quality, particularly that of underground water
which was not studied to greater details. At interpreting
the satellite photographs, registrated active dumps
were classified as abiotic surfaces whilst hurriedly cov-
ered and planted dumps before dislocation of the Soviet
army remind forest steppe formations. The both types
od dumps should be given special attention in the future
(Fig. 7).

5. Conclusion

The former MTFs represent areas which became a
scene of unintentional experiments with nature. In them
it is possible to demonstrate both the process of biodi-
versity recovery after original forms of anthropogenic
pressure have been relieved or removed, and cases of
enormous devastation of nature. A special case should
be seen in spreading belligerent kinds of biota to the

detriment of autochthonous species and spread of in-
troduced kinds of biota. In all these cases we can
observe vitality of natural forces and processes attempt-
ing at a new equilibrium in the environment. Thanks to
diversity of human impacts into nature as well as to their
different age, natural components can be found in dif-
ferent stages of development or regeneration. It is not
possible to say that the measure of vegetation cover
transformation is a precise measure of conversion of the
locality. In contrast, it often happens that the most
afflicted localities become -after some time- oases of
high biodiversity be it not only of natural species, and
centres of nature development in environment affected
by the man (in this sense there is a parallel of presently
protected ancient castle hills - for protection of once
treated areas).
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Fig. 7. Hidden parts of the Soviet army waste dumps with short conniferous stands and grass look naturally (in the background) and can be
detected in the field only in the neighbourhoud of abandoned incovered dumps.
Photo : J. Kolejka
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Table 1 : Territorial changes of the land use in the MTF Libava between 1988 and

39

1992
percentage of the key site area
cover type Nova Ves Jestrabi Milovany

1988 1992 1988 1992 1988 1992
intravillan forest 6.0 3.0 2.0 5.0 3.0 3.0
self-seeding forest 0.0 3.5 4.0 4.0 0.0 2.0
man-made forest 25.0 5.5 17.0 18.0 31.0 36.5
shrub stands 38.0 20.0 24.0 29.0 43.0 16.0
continuous herbaceous cover 17.5 35.0 17.0 11.0 9.0 30.0
discontinuous herbaceous cover 9.0 0.0 16.0 9.0 12.0 4.0
arable land 4.0 33.0 13.0 16.0 1.5 7.0
barren land 0.5 0.0 7.0 8.0 0.5 1.5

Explanations to the Fig. 3 and 4 :

A) FOREST STANDS

1 - intravillan forest

2 - self-seeding forest

3 - other forest

B) TRAINING FIELDS

4 - shrub stands

5 - continuous herbaceous cover
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A CONTRIBUTION TO THE RECONSTRUCTION
OF WEATHER AND ENVIRONMENT IN CENTRAL
EUROPE IN THE 16th CENTURY

Jan MUNZAR

Abstract

The first physico-geographical descriptions of larger towns include passages from Latin humanistic topographies
from the mid-16th century. However, their praise to the location, healthy environment, climate, etc. for Olomouc,
Louny or Prague is merely an irrealistic part of the standardized humanistic rhetorical model.

The hitherto oldest realistic course of weather in the territory of the Czech Republic for the concrete month or
season originates from the SE Moravia for November 1533 and Autumn 1543 with the data being found for the
period of 1533-1545. The course of weather and its socio-economic impacts apply for the year of 1555 and for the
southern Bohemia. From 1588-1591 we then have a detailed weather characteristics of eleven months including
its environmental impacts. Author of the characteristics was a Moravian noble man Karel of Zerotin. The work applies
mainly to the district of Moravia (Ndmést nad Oslavou and surroundings) in July and August 1588, and/or in October
and November 1591 (of Gregorian calendar) the data from Germany, where the author was trevelling.

Shrnuti

Prispévek k rekonstrukci pocasf a Zivotniho prostredi ve stiednf Evropé v 16. stolety.

K prvnim fyzicko-geografickym popisum vétsich mést patif pasdZe z latinskych humanistickych topografif od
poloviny 16. stoleti. Jejich chvala polohy, zdravého povétii, klimatu atd.pro Olomouc,Louny nebo Prahu je vSak
pouze nerealistickou souéasti standardizovaného humanistického retorického modelu.

Zatim nejstarsi realisticky popis pribéhu pocasi na tizemi Ceské republiky pro konkrétni mésic nebo sezonu je
Z jihovychodni Moravy pro listopad 1533 a podzim 1543, obsaZeny v zaznamech z let 1533-1545. Prubéh pocasf
celého roku a jeho socio-ekonomickych impaktti je pro rok 1555 a jizni Cechy. Z let 1588-1591 se pak dochovala
podrobna charakteristika poCasi 11 vybranych mésict a jejich dopadu na Zivotni prostiedi. Jejim autorem je
moravsky Slechtic Karel ze Zerotina. Tyk4 se pfevéZné Moravy (Namésti nad Oslavou a okoli), v dervenci a srpnu

1588, popfipadé v Fjnu a listopadu 1591 vSak i Némecka, kde pobyval na cestach.

Key words : historical weather, historical environment, 16th century, Central Europe

1. INTRODUCTION

The Committee for Historical Geography at the His-
torical Institute, Czech Academy of Sciences, Prague
was re-established in 1991. One of its expert groups
concentrated on historical ecology and historical devel-
opment of environment (Boha€ 1995, Semotanova
1995, Munzar 1995b).

Three years later, in August 1994, a meeting of the
Committee on Historical Monitoring of Environmental
Changes (Simmons and Mannion 1995) took place in
the Czech Repubilic, linking up with the Regional Con-
ference of International Geographical Union in Prague.

In March 1995, Prof. dr. J. Jacobeit and dr. R. Glaser
organized a workshop on historical climatology at the
Geographical Institute, University of Wiirzburg named
Climatic Variations and Anomalies in Europe of the 16th
Century, aimed at establishing closer cooperation

among experts dealing with the issue as well as at
coordination of both gradual compilation of data docu-
menting climatic peculiarities of this period of time with
relatively great climatic reversal changes in various
parts of Europe, and the set-up of historical climatic
maps and their synoptic interpretation in order to be able
to look for similarities in the future development of
weather and climate in Europe. This is a follow-up
initiative to the long-term geographically motivated his-
torical research of environment made by R. Glaser and
his colleagues, which has up to now resulted in the first
two volumes of meritorious and unique edition "Materi-
als to the study of former environment". "The Home
Chronicle of Hiisner Family of Wiesenbronn" was pub-
lished as the first volume with records on economy,
history, climate and geography of Mainfranken in the
Main catchment area dating from 1750-1894 (Glaser-
Schenk- Schrdder 1991). The next volume was a mono-
graph "Weather - Climate - Environment: Records and
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Fig.1: Position of localities from the territory of Czech Republic in question.

Data from Franconia, Saxony, Saxony-Anhalt and Thur-
ingia from 1500-1699" (Glaser-Militzer 1993).

To follow up with the above activities the paper aims
at documenting the first more detailed information about
weather and air in Central Europe of the 16th century
as well as about their socio-economic impacts, and thus
at contributing to the reconstruction of environment in
this period.

2. COMMENDATION OF URBAN
ENVIRONMENT IN HUMANIST
DESCRIPTIONS

There is no doubt that one of the most detailed
humanist descriptions of towns in the Czech Lands of
the 16th century is a Latin poem "Praise of Olomouc”
that was written by Simon Ennius Klatovsky and pub-
lished in honour of the town council in 1550 (Bartocha
1946, NeSpor 1946). After describing location of this
important Moravian town, the poem includes a passage
about the cleanliness and usefulness of the River
Morava which flows through the town and a separate
section named "Praise of the town for its mild climate":

There is a particularly mild climate in our town, and
the delicious air does good to all burghers, since the
town has built all their abodes at a healthy place on the
firm rock foundation. Winds soaked with poisonous
vapours are forbidden here and the blow of plague will

never be let in to enter. There has always been just a
fine and healthy breeze and seldom any forbidding
breath of infection..."

Other verses of the section speak of longevity of the
local burghers, well-known doctors who can success-
fully cure town inhabitants in the case of harmful dis-
eases, and famous drug-stores.

Another example of such a description is from the
versed celebration of Louny, a town in Bohemia, "De-
scriptio urbis Lunae Boiemicae" originating from 1558
whose author is a humanist Martin Rakovsky from
Rakov: ..." There is probably no such a town in Bohemia
with more pleasant and healthier climate. There are no
harmful vapours here, neither moors, nor nasty smells.
The soil is fertile, somewhat sandy, and always in the
sun. The NW winds make the landscape very healthy."
Similar praise can be heard about the towns of Prague
from one of the first Czech botanists and a physician
Adam Zaluzansky from ZaluZany in his calendar for
1596, who claims that "they do good with their mildest
and most excellent weather while being situated right in
the middle of Bohemian Land near the Vitava River
amidst vineyards and gardens"” (Hrudi¢ka 1930).

However, it is easy to assume that the commenda-
tions of towns as well as the praise of their climate,
healthy air and other natural components of environ-
ment were usually not based on reality. They were
simply a part of the model of poem or essay issued
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usually by local town council or at the expenses of local
Sponsors.

3. WEATHER IN MORAVIA
(1533-1545)

The so far oldest systematic daily observations of
weather in the territory of the Czech Republic date back
to 1533-1545, and the experts succeeded in authorizi-
tation of the records and their localizing in the southeast-
ern Moravia, ie. in the present district of Uherské
Hradisté (Munzar 1994, 1995a). The author -Jan of
Kunovice (1482-1545) - was known to have made his
observations regularly every day, but practically it was
only in the period from the Autumn to Spring, data
recorded in the warm half-a-year are usually missing. In
spite of the fact that the weather character studies of
longer periods counting several days are still rare, they
can very well contribute to the reconstruction of climate
in Central Europe in the 1st half of the 16th century (with
the data of Julian calendar being respected):

November 1533_(southeastern Moravia)

The whole month was mild and moist up to the day
27. This was the date when a strong and very cold wind
began to blow from the North.[original in Latin]

Autumn 1543 (southeastern Moravia)

There was no frost this year until the St. Wenceslas
[28 October]. After this date, there were some four
harmless frosts and again a clean [with no frost] month
till the St. Martin [11 November]. The severe winter
began as late as on the Tuesday after the St. Martin[13
November] due to cold winds with rather big frosts.
However, it did not last longer than till Saturday {17
November], and there were again warm days with heavy
and abundant rains and snow. There were also big and
nasty waters [floods], and the heat lasts to this date, ie.
10 December, along with great and thick fogs [original
in Czech].

4. WEATHER IN BOHEMIA (1555)

The first detailed description preserved for the
course of the whole year is that of 1555 from southern
Bohemia. Its author is a town scrivener in Ceské
Budé&jovice, Jan Petfik from BeneSov, who lived in 1499-
1559. With regard to his extraordinary character, we
would like to cite him in full translation from the Czech
original with explanatory notes in brackets:

*This year [1555] began - as it corresponds to its
winter nature - with cold, frosts and big snows, as it was
enough snow before the New Year as well. But then
after Candlemas [2 February], the snow cover was off
in such a way that it did not cause any floods.

The Spring began in the Lent [27 February - 13 April]
very slowly, and people could easily sow the spring
corn.

The Summer changed its character, and there were
frequent rains and sudden rainstorms not being remem-

-bered. This is why unusual floods and losses were seen

in many streams, which cannot be believed by every-
body. Because in BeneSov near Konopisté, there was
such an unexpected big water that came in through the
Prazska street above the hospital where there is no
stream that the two loaded carriages of Rychnovsky
carmen by the hospital were taken back and then tipped
over so that three of their horses were drawned. The
barrels and strong-boxes with glass were then found
some near Bedr¢ - a quarter mile of Bene3ov, some in
the village pond - both intact and broken. [Annalist J.F.
Beckovsky (1658-1725) mentioned the date of Ascen-
sion-Day, ie. 23 May]. Although the corn was of good
growth in terms of straw, the grain was insufficient. Peas
were growing up to beat any expectations, but little flies
appeared on them when at bloom and did much harm.
There was enough hay, although some was damaged
by the floods, and enough second hay-crop, but much
of it was damaged by frequent rains and was left on
meadows.

The Autumn was very wet, it was impossible to
either plough early nor sow because of the moisture,
and that was why the sowing was made only around the
St. Gallus [16 October] with both rye and wheat emerg-
ing and growing nicely though.

The Winter began in an unusual manner as it was
always warm and wet and the people could not prepare
wood for heating because of bad roads. There was no
snow except the week before the St. Catherine [25
November] when a small snow fell but lasted not even
four days. On Monday and Tuesday of Christmas Eve
[23 and 24 December] and even several days before,
the days were warm as if in the Autumn. In the night
before the Christmas Day [24 / 25 December], the Moon
was on long and the people going for the matutinal
[Mass] could see it. But the sky was dull and there were
no stars in sight. On Wednesday, the Christmas Day [25
December], the weather was clear, but dull as early as
after the noon, and with such fogs arisen in the evening
that you could hardly see the other side of the square.
Weather was unstable the whole week and was chang-
ing every day: both clear and cloudy, snow, rain, hail
stones, three times, four times a day and at night as well,
as if it were the month of April. On Tuesday before the
New Year,s Day [31 December], a wind and hails were
on early in the morning, and snow and rain aimost the
whole day ..." [K6pl 1885].

The description by Petifk continued to 6 January
1556, and with regard to its details between 23 Decem-
ber 1555 and 6 January 1556 the observations are
considered to be the oldest daily records preserved so
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Fig.2: Karel of Zerotin (1564-1636) and his signature.

far in Bohemia (Brazdil-Kotyza 1995). The exceptional
character of weather at the turn of 1555/1556 also at
other places in Bohemia, Germany, Holland and Jutland
call for further detailed regional analysis.

It is worth mentioning that a similar character of
weather was confirmed in Germany, with a very warm
period of several days around 2 February with following
cold from 9 February that lasted 14 days (surroundings
of Halle/S.). The unstable summer with rainstorms,
floods and numerous damages is documented from the
district of Eisenach. The warm, humid and unhealthy
weather with occasional heavy fogs, winds and the ever
clouded sky from the half of December 1555 was re-
corded in Saxony (Glaser-Militzer 1993).

5. WEATHER IN MORAVIA,
BOHEMIA AND GERMANY
(1588-1591)

The hitherto oldest weather records describing the
weather situation in the territory of the Czech Republic
in the course of the whole year by individual days were
left by a Moravian nobleman Karel of Zerotin (1564-
1636), one of the most educated representatives of his

times. His entries are included in preserved diaries that
were however of wider conception and included also
social events and personal experience of the author.
The observation in question took 524 days from 1 Janu-
ary 1588 to 15 April 1589 and from 14 April to 18
December 1591 of Gregorian Calendar (Zierotin 1590,
1887; Munzar 1984, 1992, 1996). As the author was
travelling a lot, his data apply to many localities in South
Moravia, Bohemia, Germany and Austria not to include
episodical studies made in France from 11 to 29 Sep-
tember 1590.

Observations in 1588-1589 took a course of no less
than 16 months and were practically uninterrupted be-
cause there are only data of two days missing in the
whole lot. Meteorological records from 1591, however,
do not apply to every day. In the first period of time, the
majority of records was related to Zerotin,s residence at
Namést nad Oslavou, then to Prague and to the German
(88 days) and Austrian (10 days) territories. In the
second period of the study, three quarters of the obser-
vations were focusing Bohemia and Moravia again with
a centre of attention in Namé3t nad Oslavou. The rest
was concentrated onto Germany in connection with
Zerotin,s sailing along the Elbe towards the sea from
where he was expected to continue to France. The
records are in Latin (1588 and 1591) and in Czech
(1589). Zerotin’s comprehensive assessment of 11
months as a whole are very notable and important in
order to learn the environment of those times :

January 1588 (Moravia: Namésf nad Oslavou)

With an only exception of a few days, the whole
month was very pleasant and bright as if it were Spring
or Autumn. People say that such a weather and so mild
has not been in this country many years. [Zerotin could
not make a good judgement himself since he studied in
foreign countries for nearly ten years.]

February 1588 (Moravia: Namé&3t nad Oslavou)

This months was both colder and less pleasant than
the previous one. More often we had snow, more often
very severe winds were blowing, yet the frost was
bearable, and rather miider than in other years. It surely
did good not only to green corn that nearly died of
drought due to the last month,s unusual warmth but also
helped to clear the air [from plague infection).

March 1588 (Moravia: Namé&st nad Oslavou)

A colder beginning of this month brought harsh
remainders of February and whole winter. lts kind end
then seemed to smelling of Spring.

April 1588 (Moravia: Namast nad Oslavou)

What is expressed about the month of April in the
proverb was evidenced again by changeability and di-
versity of this month. It was necessary to stand changing
weather, there were rains after clear days and clear
days after rains. it was particularly harmful with severe
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winds that were blowing almost continuously, partly
from the North, partly from the South, and made the
weather situation unstable and doubtful. The frequent
rains and morning frosts did considerable harm to fruits
and especially to wheat, namely at less fertile places
which were made unfertile either by the nature or by
negligence of farmers. [The assessment of April
weather made more than 400 years ago is interesting
both by having pointed out the meridional character of
circulation and the fact that the April piece of weather-
lore that Zerotin had in mind has not been preserved for
us. It is perhaps wirth mentioning here an older entry
about changeable April-like weather in December 1555
in the above description by Jan Petfik of Benedov from
southern Bohemial.

July 1588 (Germany: Mansfeld-Magdeburg-line-
burg-Lubeck-Hamburg)

This month, in other years very harmful by its oppres-
sive heat, was of the least summer character this year.
There was nearly no sultry weather at all, and only eight
days were without rain with sun rays lightly dispersing
finer clouds. Should this character of the month be
ascribed to weather which was specific in this year, or
to the location of these landscapes which are both
swampy and maritime, | do not know. Nevertheless, |
assume that earth moisture generates denser air which
then gives rise to numerous clouds, and this could most
probably be a cause to the changeability [of weather].

August 1588 (Germany: Bremen-Bamberg-Re-
gensburg) :

Also this month was very often a rainy one, no less
than the preceding month. [Zerotin’s data about July
and August of 1588 in Germany or Austria favourably
complement the German information of wet summer,
low yields of grain and the consequential growth of
prices in Hessen or Thuringia (Glaser-Militzer 1993).]

May 1591 (Moravia, partly Bohemia)

This month was very windy. It was not hot but
bearable and mild. There was a big drought at the
beginning and frequent and abundant rains at the end.
Hoar frost did not harm the vineyards. Rains flooded the
near meadows to make them unuseful this year. Corn
appeared to be promising, with rich and well built ears
but there is a fear that it might catch rot in the continual
rains. There were [practically] no heats, and if so they
were easily bearable.

June 1591 (Moravia: Nam&§t nad Oslavou)

This month which is normally unpleasant because of
excessive heat was almost chilly this year due to con-
tinuous rains and winds. At first, the weather was pleas-
ant but did not last long. And although it was raining
nearly without any stop, yet the soil suffered from such
a strange drought that fields could be ploughed only with
difficulties. It was most probably issuing of the fact that

the heavy rains washed the earth surface without having
got properly in, and if some water penetrated into the
soil in some way supplying some moisture, the soil was
immediately dried out by severe gusts of wind. All fruit
crop was spoilt - either rotten due to the frequent and
abundant rains or unripened due to cold. Vineyards
suffered great losses as well, and although we do not
fear that harvest will be insufficient, we think that there
will not be enough sweetness and quality because the
Sun does its duties only poorly this year. Among other,
we have arrived at this conclusion because the grapes
were in bloom late and therefore will certainly ripen late
too. On the top of it, a certain kind of vine called Rivola
in our language, of reddish colour, that gives splendid
sweetness to wine has become entirely extinct. Grain
was greatly abundant in the whole area with God,s help,
and it could compensate for losses of the last year
[1590]. The best harvest was in more cultivated and
more fertile areas. God will endeavour that we use his
gifts to his glory and do not misuse them. [A German
source from the area North of Stuttgart confirms that it
was raining steadily in the time of harvest, there was
enough grain but it was soaked (Glaser-Militzer 1993).]

September 1591 (Moravia: Namést nad Oslavou)

The whole month was very pleasant and bright.
Except for a couple of days when the weather was
colder, the weather was remarkably mild which would
have compensated for the unstable weather of preced-
ing months if only the frosts would not have damaged
the vineyards in this month thus taking from us all hopes
for abundant crop and its high-grade and quality.

October 1591 (Moravia and Bohemia, Germany
from 12 October: a trip on the Elbe River)

In its greater part this month was characterized by
bright and pleasant days so that it really could be
claimed that the Autumn has compensated for bad
weather in the Summer with its kindness. However, itis
uncertain whether it could have also compensated for
losses caused by this summer weather namely in wine-
growing districts, since we dwell in the North now where
no wine is grown. [As to Zerotin’s entries about the crop
and quality of wine in Moravia or in winegrowing districts
of Central Europe in general, records from the greater
part of Germany confirm the year of 1591 not to be
favourable for vintners. In spite of the fact that the yields
were average or even sufficient, wine was acid due to
the lack of warmth (Glaser-Militzer 1993).]

November 1591 (Germany: Hamburg and sur-
roundings)

With great dislike | spent the whole month idling in
Stade where | could not do anything else but carefully
watch changes of winds as well as growing and shrink-
ing of the Moon. [Zerotin and his companion had to wait
for favourable wind to sail on the sea.]... And the entire
delay would have been even more hateful should the
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whole month not have relieved my moodiness to some
extent by its bright and dry weather. When | made
myself tired by reading or writing in the house, | could
refresh myself nearly every day by a walk, horse ride,
carriage trip or similar entertainments thanks to favour-
able weather. [Zerotin’s records about unfavourable
wind for sailing to Normandy in order to lend a hand to
the troops of French King Henry IV at besieging Rouen
are scattered in both non-systematically arranged daily
entries and his preserved letters from Stade that he
wrote to his friends in many places in Europe in Latin,
Italian and Czech (Rejchrtova 1982).]

6. CONCLUSION

The weather records from 1555 and 1588-1591 link
up with the hitherto oldest preserved observations of
Jan of Kunovice from the southeastern Moravia origi-
nating from 1533-1545, and extend out so far knowl-
edge of weather, climate and environment in Central
Europe in the 16th century to a considerable extent.
They complement for the given years the so far most
extensive reconstruction of historical weather for the
northwestern Bohemia that was published by K. Pejmi
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SOME REMARKS ON DIGITAL MAP
PREPARATION

Helmut Beissmann

1. Introduction

At the Institute of Information Processing of the Austrian Academy of Sciences,
Department of Spatial Information Processing (former Institute of Cartography) the
attempt was made to prepare digital information from Geographical Information Systems
for printing with offset lithography. One of the main obstacles within the used low cost
computing environment were severe differences in colors seen on a monitor and on
color-proofs or prints. This problem concerns especially the reproduction of satellite
image maps where the combination of three spectral bands displayed in 256 intensity
levels of red, green, and blue produces theoretically 16.7 mill. different colors. In the past,
these kind of images have been exposed to color positive film and then prepared like any
other photograph for printing (BUCHROITHNER, 1987). The first aim was therefore the
production of process color separation halftone screens from the digital GIS data within
a PC environment using more or less standard software packages (BEISSMANN, 1994).
This project was funded by the municipal authorities of Vienna.

Two examples from our very beginning of digital map preparation are enclosed to this
article. We named the resulting products GISMAP because the printed maps are also
available in digital form within a Geographical Information System. From this starting point
up to now some new ideas had to be realized to meet the needs of some other projects,
e.g.

= the combination of raster and vector graphics, images, and manual fair drafts;
* the placement of names and symbols;

» the organization in layers - that means all themes are treated like hierarchical
transparencies in a certain order of succession which determines the visibility or
non-visibility of their graphical representation;

« the use of a color calibration tool for the "high fidelity" simulation of the printed colors
on a monitor.

Now a GISMAP typically consists of one or more raster images combined with linear
features and text in vector format and can therefore be called an "image-line map".

2. Description of enclosed GISMAP Examples

The Multisensor Image Map of Vienna (Appendix No.1) using Landsat-TM and
SPOT-HRYV data was the first attempt to solve the color problem. The data sources were
bands 1, 2, and 3 of the Landsat/Thematic Mapper image from 2nd June 1984 with
a ground resolution of 30 x 30 m and the SPOT/HRV image from 20th April 1988 with
a ground resolution of 10 x 10 m. Both images had been rectified and resampled to
a uniform ground resolution of 10 x 10 m which corresponds to a resolution of 0,1 mm in
the map scale of 1:100.000. The digitally enhanced color composite from the 3 TM bands
{band 3 in red, band 2 in green, and band 1 in blue - RGB color model) was transformed
into the IHS (intensity-hue-saturation) color model. The intensity information was replaced
with the slightly modified panchromatic band from SPOT and then transformed back into
the RGB model. Frame, grid, legend, and text annotations have been added with
commercial standard software (Corel Draw). At that time it was necessary for the
typesetting process to rasterize all these elements for the a priori selected map resolution
of 0,1 mm. This resulted in a rather poor quality of the printed text and was changed in
the next GISMAP versions.
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For the production of the Map of Surface-Temperatures of Vienna, (Appendix No.2)
which belongs also to the first GISMAP-generation, the data source was band 6 (Thermal
Infrared) of the Landsat/Thematic Mapper image from 2nd June 1984. The radiometric
measurements of temperature recorded by the satellite depend on the heat radiation and
emission capacity of a surface as well as the absorption and emission capacities of solid,
fluid, and gaseous particles in the air between the surface and the measuring devices of
the satellite. This leads to variations in the measured values; there is until now no fully
satisfactory method for correcting these variations. It should also be noted that surface
temperatures have to differ substantially from the ambient air temperature (as measured
in a standardized cabin at 2 m above ground). The recording of surface temperatures of
large areas by satellite permits the formulation of new research questions.

For the correction of Vienna's surface temperatures the calibration method of R.G.
LATHROP and T.M. LILLESAND, 1987 was used. This method is particularly useful when
the focus of interest is not the precise surface temperatures of an object but rather the
relative differences of their spatial distribution. The temperatures computed in degrees
Celsius were filtered digitally according to their spatial frequencies (which produces a
smoothing effect), then pseudo-color, frame, grid, legend and text were added.

Of the manifold possibilities of interpretation we would like to mention only the
influence of different land uses on the local climate on a typical day at the height of
summer. Twelve different classes of land use have been derived by classification of the
Thematic Mapper image, interpretation of airborne imagery and field mapping. Some
classes are relatively homogeneous and easily discernible, while others are rather
inhomogenous and strongly interrelated (i.e. a loosely built-up area intermixed with
parks). Thus the new housing areas on Vienna's periphery were classified as "loosely
built-up" because their relatively high population density is offset by the intermixing of
parks and garden areas. The surface temperatures indicate that these green areas have
indeed an adequate beneficial effect on the local climate. Densely built-up areas, large
objects such as industrial plants or roads and squares, as well as construction sites can
be localized as hot spots. Harvested agricultural areas are characterized by a negative
thermal effect; beneficial thermal effects are provided by areas covered with vegetation,
forests, and bodies of water.

The thermal image permits even the evaluation of the effect on the local climate of
inner-city parks. Their size and make-up has a significant impact on the difference of
temperature in comparison to the surrounding built-up areas. Differences of 5° C and
more cause the development of a local wind system which results in the local exchange
of warm and dry with cool and humid air; thus the higher humidity of the park is carried
into surrounding built-up area.

3. Preparation for color printing

The next step within the preparation process for printing for both maps was the
conversion from the digital working environment of map preparation - including the
visualization on a computer monitor with the underlying additive RGB color model - into
the working environment of offset lithography using the subtractive color model. Some
more details are given in this paragraph.

The visible spectrum contains about 10 mill. discernible colors. Only about 1.2 mili.
colors are surface colors; 48 % of these can be printed using 4 process colors. If 7 process
colors are allowed the quota rises to 57 % (SCHLAPFER, 1993). Every device for
producing a color illustration reproduces a different range of color which is called the
"gamut" of the device. It should be noted that it is impossible to get the same colors in
print exactly as seen on the monitor. When "true" color prints of an image are required it
is necessary to consider a lot of influences and to perform extensive calibrations so that
acceptable fidelity is obtained. In 1931, an effort was made by the Commission Interna-
tionale de I'Eclairage (CIE) to build a model defining the range of visible colors. The
so-called chromaticity diagram is a two-dimensional plot with a third axis, the luminance,
which corresponds to the panchromatic brightness. The other two primaries, called x and
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y, are always positive and combine to define any color - omitting individual and subjective
variations - a so-called standard observer can see. One of the drawbacks of the CIE
diagram is that it does not indicate the variation in color that can be discerned by the eye.
Sometimes this is shown by plotting a series of ellipses (instead of circles) on the diagram.

The original model and the underlying colorimetric relationships expressed in mathe-
matical terms have been modified several times. In 1967 the CIE L*a*b model was
developed which serves as an internationally used device independent reference mode!.
"L" describes a luminance or brightness component whereas "a" (reaching from green to
red) and "b" (reaching from blue to yellow) describe chromatic components. The conver-
sion between different color spaces usually is done by means of lookup tables which are
also provided in several commercial software packages such as Adobe Photoshop.

Video technology uses three color phosphors (RGB) to generate a very large fraction
of the total range of colors that the human eye can see. The colors are simulated by the
combination of varying intensities of the three wavelengths. The "missing colors® that
cannot be generated using these particular phosphors include the most saturated colors,
also pure cyan or yellow cannot be displayed correctly on a monitor. Variations between
devices may be caused by influences of mask or phosphors; thus, even within one
individual device, color representation can vary. The natural aging process of the
phosphor coating of the monitor and external factors, such as changes in temperature,
affects the colors displayed on the screen over time.

As the CIE standard allows reference to the wavelength of colors, a spectrophotomet-
ric calibration of computer displays is possible. A calibration tool allows color-calibrating
the graphics system by means of an electronic sensor which is attached with a suction
cup to the monitor screen. The calibration software evaluates the data measured by the
sensor and accordingly calibrates the hardware (color temperature, system gamma,
ambient lighting conditions). Considering a lot of some other parameters like type of inks
used for printing, paper quality and finish, half tone dot gain of the used printing press
and many more, it is possible to simulate the printed colors on the monitor.

Printing uses the subtractive color mixture by deposing several color inks on paper.
These inks absorb and reflect light - we perceive the reflected light as different colors. To
guarantee the printing of a considerable high amount of colors with a tolerable amount
of economic expense, usually three or four standardized printing inks (cyan - C, magenta
- M, yellow - Y, black - K) are used and called process-colors. Except for dye-sublimation
technology continuous-tone images have to be broken up (separated) for printing into
varying sized dots for each process color and any spot color ink. The pattern of dots is
called a halftone screen; by printing overlapping dots the possible range of colors is
simulated. In terms of the subtractive color space the blank paper starts off as non-ideal
white and the addition of inks removes the complementary colors from the reflected light.
To create blue for example, cyan (which absorbs red and reflects blue and green) and
magenta (which absorbs green and reflects blue and red) dots are combined. The human
eye merges the dots to perceive the color biue, which has very little in common with the
blue displayed on a monitor. Using standardized cyan, magenta and yellow ink a large
portion of the color space is omitted, causing a small gamut of mostly rather unsaturated
colors. Especially blue and purple hues are represented rather unsatisfactorily. In fact,
this is one of the major problems with color printing, which has difficulty producing strong,
vibrant colors. Non-printable colors have to be transformed (usually by reduction of
saturation) for printing.

In addition, the colors depend critically on a lot of parameters:

» Viewing conditions: Changing the room light will slightly alter the visual appearance of
colors on a RGB monitor, but because the monitor is generating its own illumination
this is a secondary effect. Since a print is viewed by reflected light only, changing the
amount or color temperature of room light can completely alter the appearance of the
image. The color temperatures of incandescent bulbs, fluorescent bulbs, direct sun-
light, or open sky are all quite different. It is necessary to select for the display on
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monitor the color temperature and the brightness of the light source which normally
illuminates the printout.

 Black generation: The mixture of all three colors (CMY) cannot produce a very good
black, but instead gives a muddy grayish brown. The most common solution is to add
a separate, black ink (K) to the printing process. This reduces the need for large
amounts of colored inks, the thickness of ink buildup on the page and it allows dark
colors to be printed without appearing muddy. Rules to calculate how much black to
put into various color representations depend mainly on visual response to colors, the
kind of paper to be printed, the illumination the print will be viewed with, and even the
contents of the image. Algorithms for converting from CMY to CMYK specify levels of
undercolor removal (UCR) and gray component replacement (GCR) which are essen-
tially arbitrary, little documented and vary considerably from one software program to
another. The general approach is to use the darkest value of the three components to
determine the amount of black to be added. It is difficult to design algorithms for these
substitutions that do not cause color shifts. Also, the substitutions do not work equally
well for printing with different combinations of ink, paper finish, etc.

« Total ink limit: The addition of black ink to CMY may cause the problem that there can
be too much ink on the page. Depending on the paper quality, the printing press, and
many other influencing factors, the recommendations for the maximum ink coverage
differ between 180 % to 320 % so that the paper does not become oversaturated and
stretch or tear. Otherwise multicolor jobs tend to print out of register. This would cause
three problems: slight gaps between overlapping colors, moiré patterns and color
shifts. To minimize the effects of misregistration adjacent colors are slightly overprinted
(trapping).

 Halftone dot gain: The overall quality of the print is also influenced by the halftone dot
gain. One problem could be a miscalibrated image setter, but many other processes
affect the size of printed halftone dots. Typically, dots increase in size during printing.
If to much dot gain occurs, images plug up and colors print darker than specified. As
the dot gain differs between the process colors gray balance can be lost. It is important
to know the behavior of paper and printing press to correct this effect within the digital
data in advance.

It is not only color which needs to be considered as a challenge within the production
process of a GISMAP. In fact, one has to consider some more influencing factors:

= Screen ruling: The decision for a certain screen ruling (also called halftone or screen
frequency, halftone cell) defines the size of the halftone cells that make up the printed
image. Screen ruling is measured in lines per inch or the number of halftone dots in a
row one inch long. A high screen ruling prints the dots close together creating sharp
distinct colors and images. A low screen ruling prints the dots farther apan, creating a
coarser effect. Because different types of paper absorb ink differently, the charac-
teristics of paper and printing press determine the screen ruling to be used; for the
GISMAP example it was 60 lines per cm (152 Ipi).

+ Screen angle: The halftone screen for each process color ink is printed at a specific
angle so that the ink dots do not print on top of each other. They form a symmetrical
pattern, called a rosette pattern, which the human eye merges into smooth color
gradations. If the rosette pattern is not printed correctly, a so-called moiré pattern
appears which disrupts the perception of smooth color gradations. But even ideal
screen angles cause some of the dots to be superimposed on each other. Since some
inks are partially transparent, this can produce various color biases depending on the
order of printing. Several screening technology solutions address this problem. New
developments in this area, especially the frequency-modulated screening solutions,
promise better results.

* Resolution of image setter: The resolution of the image setter is the number of tiny
black dots that can be deposited on film to form halftone dots, characters and lines.
Within this halftone cell, some or all of the dots may actually be printed. Where no dot
is printed, the paper shows through. If the cell is reasonably small, the observer will




MORAVIAN GEOGRAPHICAL REPORTS, No. 1/1996, Vol. 4 51

not see the individual dots but will instead visually average the amount of dark ink and
light paper to form a grayscale or process color. To print a visually convincing halftone
image it is necessary to print more than 140 shades of gray (color) so that the halftone
cell is composed by an array of 12 x 12 image setter dots in the minimum. Generally,
the rule for the maximum number of grayscales available is (printer resolution/screen
ruling)2 + 1. The resolution of a professional image setter is required to be 2540 dpi
or more. This resolution causes a screen ruling of only 158 dpi when halftone dots with
256 gradations (16 x 16 array) are exposed.

» Scan resolution: The last factor mentioned here influencing the preparation for printing
is the required resolution for scanning the image to be printed. The rule for the desired
scanning resolution is screen ruling x 2 to 2.5 if the image will not be resized. As
mentioned above, the resolution of the GISMAPs is 100 dots per cm. Following the
rule it should have been 120 to 150 dots per cm to receive the best possible quality.

4. Concluding remarks

As described, the enclosed GISMAPs of the first generation have been our starting
point of digital map preparation, which is not a kind of desktop mapping system but
suitable for the preparation of image-line maps. Many of the mentioned problems have
been solved in expensive commercial systems some time ago. The low cost computing
environment we used was occasionally a limiting factor because it was often necessary
to find a compromise between available disk space, memory and achieved quality in
printing. At present, most of the necessary software tools are offered by commercial
packages. The described way of map production should be applicable for anyone who is
interested in; nevertheless, we think that satisfactory results cannot be achieved without
a certain level of personal experience.
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Spatial aspects of the 1994 elections
for the National Council
of the Slovak Republic

Peter Mariot

1. Introduction

Irregular elections to the National Council of the Slovak Republic (SR) held in Sept.
30 - Oct. 10, 1994 provided the specialists of various sciences dealing with the results of
political preferences of constituency with another and very valuable set of exact data.
Contrary to the first elections to the Slovak National Council realized in the socio-eco-
nomic conditions at the beginning of 1990, the 1994 elections occurred in a completely
new interial political situation.

The overall enthusiasm of the first elections in summer of 1990 manifested in pleasant
sensations of the majority of the population of Slovakia evoked by the hope that a more
democratic, economically better ruled or more human system than the one that was so
ostentatiously abandoned by the then common decisive forces of the Czech and Slovak
political scene would be established. In the autumn of 1994, the population of Slovakia
was divided under several political signs adopting often antagonistic attitudes.

A relatively large part of the population responded to this fact politic apathy. in
comparison to the elections of 1990, in the autumn of 1994 the largest number of voters
were registered but participation at the elections was lowest (Table 1.) was thus
confirmed. The decreasing interest of the population to participate at the elections with a
stable spatial macrostructure. The lowest interest in the elections was in all three cases
found in Bratislava, where negative divergences from the national average grew from the
initial 1.78 (1990) to 7.25 (1992) and/or to 9.93 % (1994). However, differences between
the participation of population in extra-Bratislavian electoral districts are growing as well
(0.15, 2.11 % and/or 3.44 %).

Table 1 Comparison of the participation in elections in 1990, 1992, 1994

Total voters | Participation Regions
Year | (registered) | forthe SR | poyiclava | West Centre East
(%) (%) (%) (%) (%)
1990 3622 650 93.25 91.47 93.48 93.39 93.33
1992 3770073 81.76 74.51 82.81 83.31 81.20
1994 3 876 555 75.65 65.72 76.49 78.41 74.97

Out of 17 parties, movements, and coalitions participating in the 1994 elections, the
following seven subjects made their way to the Parliament, passing over the limit of 5 %.

+ coalition Movement for Democratic Slovakia (HZDS) and the Agrarian Party of
Slovakia (RSS) - leader Viadimir Me¢iar,

* coalition Common Choice (SV) formed by the Left Democratic Party (SDL), Social
Democratic Party of Slovakia (SDSS) Party of the Greens in Slovakia (SZS), Move-
ment of farmers of the Slovak Republic (HP SR) - leader Peter Weiss,
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Béla Bugér, Mikl6és Duray,

+ Slovak National Party - leader Jan Siota.

30 and Oct. 10 of 1994

+ Democratic Union of Slovakia (DU) - leader Jozef Moravéik,
+ Association of the Workers of Slovakia (ZRS) - leader Jan Luptak,

Complete results of the elections are presented in Table 2.

» Christian Democratic Movement (KDH) - leader Jan Carnogursky,

Note: After the elections, a coalition of HZDS, ZRS and SNS was created.

53

* Hungarian Coalition (MK) consisting of the movement Coexistence (ESWS), Hungar-
ian Christian Democratic Movement (MKDH), Hungarian Civic Party (MOS) - leader

Table 2 Results of the elections to the National Council of the SR realized on Sept.

No. Obtained votes
absolute %

mcglgéng;\t for the prospering Czecho-Slovakia 1 30 292 1.05
Social Democracy (SD) 7121 0.24
Association of the Workers of Slovakia (ZRS) 211 321 7.34
Hungarian Coalition (MK) MKDH, ESWS, MOS 292 936 10.18
gge’alisti;n Common Choice (SV) SDL, SDSS, SZS, 5 299 496 10.41
Democratic Union of Slovakia (DU) 246 444 8.57
Party against Corruption (SPK) 37 929 1.31
,(t\zs:;c-::;g? for the Republic - Republicans 8 1410 0.04
Democratic Party (DS) 9 98 555 3.42
New Slovakia (NS) 11 38 369 1.33
Communist Party of Slovakia (KSS) 12 78 419 272
Romany Civic Iniciative in the SR (OISR) 13 19 542 0.77
Slovak National Party (SNS) 14 155 359 5.40
Christian Democratic Movement (KDH) 15 289 987 10.08
e e ot SEpa t20%) | 16 | 1005 4en | sss
Christian Social Union of Slovakia (KSU) 17 59 217 2.05
Real Socio-Democratic Party of the Slovaks (RSDSS) | 18 3573 0.13

Total 2 875 458 100.00

The elections to the National Council of the SR in the autumn 1994 confirmed that the
results of the parliamentary elections realized in Slovakia in the years 1990, 1992 and
1994 can be expressed by a relatively simple model of the system of electoral preference
of political subjects. From system contains this view the point of stability, two fixed
elements (a triumphant political subject + political subject representing the interests of
the Hungarian minority) and 3-4 unstable elements (political subjects lacking the prefer-
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ence of the triumphant subject but capable of obtaining more than 5 % of total votes). We
suppose that this relatively simple scheme of the model of political preferences subjects
at the parliamentary elections in Slovakia is more interesting for the politologists.
Geographical research concentrated upon its territorial aspects.

2. A Model of electoral preferences

In our contribution we realized the analyses on the level of districts of the Slovak
Republic. For each of the three studies elections to the Slovak Parliament we considered
the political subjects that obtained the number of votes sufficient to pass the limit of 5 %
valid votes.

The position of a victorious political subject was occupied by the Public Against
Violence in 1990 (VPN - 29.3 % valid votes). Another stable element of the model of the
electoral preference in Slovakia was the coalition of Coexistence (ESWS - 8.6 %). The
group of unstable elements was represented by the Christian Democratic Movement
(KDH - 19.2 %), the Slovak National Party (SNS - 13.9 %) and the Communist Party of
Slovakia (KSS - 13.3 %). The remaining subjects left outside the Parliament obtained a
total of 15.7 % votes. Regarding a relatively low profit of the victorious party, VPN had to
share its majority with other political subjects in all districts of the SR. It was mostly KDH
that obtained a relative majority in three districts of the SR (Dolny Kubin, Stara Luboviia,
and Humenné). The same success was achieved by SNS in the districts of Povazska
Bystrica, Zilina and Ziar nad Hronom. However, the absolute majority was obtained only
by ESWS in the districts of Dunajské Streda and Komarno.

In spite of the comparably high share votes obtained in the 1990 elections by KDH,
the next elections held in two years, time showed that it lacked a firm basis. On the other
side, the two stable elements of our model confirmed their special position. Position of
the leading political subjects passed to the Movement for Democratic Slovakia (37.3 %)
choosing the voters a partner for it that ensured an absolute majority in the Party of the
Democratic Left (14.7 %), and a secondary partner in the Christian Democratic Movement
(8.9 %). While the Slovak National Party (7.9 %) has almost disappeared from the political
scene, the Hungarian coalition (7.4 %) confirmed the stability of the regional picture of
its preferences in the southern boundary part of the SR. An increased dispersion of the
constituency documents the fact that a total of 23. 8 % of votes was consumed by the
parties that did not pass the limit of 5 % of votes.

Acceptability of the model of the electoral preferences of the population of the SR is
confirmed also by the results of the elections to the National Council of the SR, realized
in autumn 1994. The function of stable elements of the model was preserved by the same
political subject as in 1992. HZDS has unequivocally proved its position of a leading
political force (34.9 votes) capable of obtaining an absolute majority in some regions of
the SR (except the two districts ruled by the MK) and participating at the formation of
relative majority in whole Slovakia. The partners of HZDS from among the unstable
elements of the model were replaced and their number has been increased by new
subjects (Democratic Union, Association of the workers of Slovakia).

3. Territorial aspects of the results of the 1994 elections

A spatial picture of the HZDS preference (Fig. 1) is characterized by a relatively strong
representation of voters from this Movement over the whole territory of Slovakia. The
core of its support is in the western part of Central Slovakia (districts of Cadca, Zilina,
PovaZska Bystrica, Prievidza, Topoitany and Ziar nad Hronom), where the Movement
won an absolute majority of votes in the both parliamentary elections. Also in the districts
surrounding this core area, there is a relatively strong interest in HZDS contributing to
the expansion of the area of the main supporting region. In the elections 1994 another
core of preference of HZDS originated in the northeastern tip of the SR (districts of
Svidnik, Vranov nad Topfou, Michalovce, Humenné). It was here where the HZDS
obtained the votes of voters who preferred SDL or KDH in the previous elections.
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Fig. 1 Preference given to the Movement for Democratic Slovakia (HZDS) of national average of 34.96 % votes,
the Movement for Democratic Slovakia achieved following percentages of votes in individua! districts of
Slovak Republic: a - up 1074.9 %, b - 75.0t0 94.9 %, ¢ - 95.0t0 104.9 %, d - 105.0t0 124.9%, e - 125%
and more.

Also for the coalition Common Choice the main source of votes was one party - SDL.
But the 1994 elections were a minor success for this subject, as in comparison to 1992,
it lost 4 % of the voters. The most important reason of this loss is a substantial drop of
the support of SDL. at the districts of the Eastern Slovakian electoral area (from 21.45 %
to 12.62 %). This drop was represented for instance in the district of Svidnik by 19 % and
by 15.5 % and 11.7 % in Humenné and Michalovce districts respectively. However, not
even this fact has changed the principal features of the spatial picture of the preference
of SDL in Slovakia.

The core region of this support (Fig. 2) remains the Eastern Slovakian constituency
though differences in the intensity of equalled this support equalled the remaining territory
of Slovakia. The most stable part of this region appears to be the district of RoZiava (its
northern part) where SDL regularly obtains the position of the strongest party. New feature
of the spatial picture of preference of SDL in Slovakia after 1994 is an increase in relative
significance of the westernmost districts (Larger Bratislava, Senica, Trnava, Tren&in) and
the targest cities of the SR (Bratislava, KoSice) in formation of new areas of relative
preference of SDL. Meanwhile, the district of Senica is the only district of Slovakia where
SDL experienced in 1992-1994 an increase of votes (by 0.7 %).

PoLanNnD

AUSTRIA

Fig. 2 Preference given to the coalition Common Choice (SV). Of the total Slovak average (10.41 %) the SV
obtained following shares in individual districts of the SR: a - up t0 74.9 %, b - 75.0t0 94.9 %, ¢ - 95.0
to 104.9 %, d - 105.0 to 124.9 %, e - 125 % and more.
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The Hungarian coalition (MK) proved again in the 1994 elections that it can unity all
inhabitants of Hungarian nationality with the right to vote regardiess of their social rank,
education, age, size of the commune the voter lives in, etc. It is confirmed also by the
comparison of the data on percentage of the inhabitants of Hungarian nationality
(including the ones not entitled to vote) in southern districts of the SR - Table 3.

Table 3 Comparison of the share of MK votes and the share of the inhabitants of
Hungarian nationality in southern districts of the SR

District Share of thg votes given to Share pf the i_nhabjtants of

MK in 1994 Hungarian nationality (1991)
Bratislava-Province 6.29 7.24
Dunajska Streda 83.20 87.16
Galanta 4209 42.80
Nitra 6.08 6.76
Komarno 71.05 72.16
Nové Zamky 39.89 41.53
Levice 29.59 31.62
Velky Krti§ 28.97 60.64
Luéenec 18.96 23.77
Rimavska Sobota 40.97 46.08
RoZfava 23.04 23.04
Kosice-Province 16.83 ' 16.83
TrebiSov 34.41 34.41

Thanks to high electoral discipline of the voters of Hungarian nationality, MK obtained
the best result in the 1994 election (10.18 % of votes). Although only 2.76 % more voters
voted MK than in 1992 (and 1.52 % more than in 1990), nevertheless at the regional core
of the preference of this coalition (Fig. 3) the share of MK votes in 1992-1994 grew more

llluu i
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Fig. 3 Preference given to the Hungarian Coalition (MK). Ofthe total Slovak average (10.18 %) the MK obtained
following shares in individual districts of the SR: a- upto 74.9 %, b - 75.0t0 94.9 %, ¢ - 95.0 to 104.9%,
d-105.0to 124.9 %, e - 125 % and more.
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Fig. 4 Preference given to the Christian Democratic Movement (KDH). Of the total Slovak average (10.08 %)
the KDH obtained following shares in individual districts of the SR:a - upto 74.9 %, b - 75.0t0 94.9 %,
c-95.0to 104.9 %, d - 105.0t0 124.9 %, e - 125 % and more.

significantly (in the districts of Dunajska Streda by 25.4 %, Komarno by 16.8 %, Galanta
by 12.0 %).

In 1994 the Christian-Democratic Movement (KDH) joined political subjects that
obtained higher share of votes (by 1.2 %) compared to 1992. Meanwhile, the core areas
of this support were gaining their definite from and it stabilized in three regions (Fig. 4).
An area with the most intensive support is the district of Dolny Kubin, that -- as the only
one of the districts belonging to substantially broader area in the northwestern Slovakia
--- preserved the priority preferences of KDH in all three ballots. However, the intensity
of the support in 1994 reached only 50 % of votes given to this Movement in 1990.

Although the Democratic Union (DU) - another political subject that entered the
National Council of the SR in 1994 -- originated only in the course of the 1994, after 8
deputies left the political club of HZDS, in the course of their relations with HZDS
degenerated to such degree electoral campaign that the DU became the most distinct
adversary of the HZDS. The same process took place also among the sympathizing votes
on both sides and consequently the preference regions of DU are almost identical with

Fig. 5 Preference given to the Democratic Union of Slovakia (DU). Of the total Slovak average (8.57 %) the
DU obtained following shares in individual districts of the SR:a - upto 74.9 %, b -75.0t0 94.9 %, ¢ -
95.0t0104.9 %,d - 105.0t0 124.9 %, e - 125 % and more.
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Fig. 6 Preference given to the Association of the workers of Slovakia (ZRS). Of the total Slovak average (7.34%)
the ZRS obtained the following shares in individual districts of the SR: a - up to 74.9 %, b - 75.0t0 94.9
%, C-95.0 t0104.9 %, d- 105.0t0 124.9 %, e - 125 % and more.

the regions of the lowest support to HZDS and vice versa. This is also confirmed by
comparing Figs. 2 and 5.

Similary to the DU, also the Association of the Workers of Slovakia (ZRS) was
constituted only before the 1994 elections and represented an alternative to the older
SDL. Their first appearance on the Slovak political scene revealed that they are a party
building on support of the voters of the eastern part of the SR (Fig. 6). In this region it
played almost the same role as the SDL,,or in some district it even won over its leftest
rival (Spisska Nova ves, Svidnik, Vranov n. T., Humenné). The ZRS reached success in
the traditional centers of support to SDL, and was considerably less successful in the
western Slovakia. The great majority of its votes were given to it, naturally, by workers
and vocationally trained individuals.

If we denote the ZRS a party finding support in the eastern part of the SR, then the
Slovak National Party (SNS) can be, using the same criterion, characterized as the one
supported by the voters in the western part of Slovakia (Fig. 7). It surpassed the limit
necessary for the entry to the National Council of the SR only by 11 586 votes, especially
because of an increased support given to it by inhabitants of Bratislava (13.7 % of the
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Fig. 7 Preference given to the Slovak National Party (SNS). Of the total Stovak average (5.40 %) the SNS
obtained following shares in individual districts of the SR: a - up to 74.9%, b - 75.0 t0 94.9 %, ¢ - 95.0
t0 104.9 %, d - 105.0t0 124.9 %, e - 125 % and more.
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Fig. 8 Districts of the Slovak Repubiic in 1994. 1 - Bratislava, 2 - Bratislava Province, 3 - Dunajska Streda,
4 - Galanta, 5 - Komarno, 6 - Levice, 7 - Nitra, 8 - Nové Zamky, 9 - Senica, 10 - Topoigany, 11 - Tren&in,
12 - Trnava, 13 - Banska Bystrica, 14 - Cadca, 15 - Dolny Kubin, 16 - Liptovsky Mikula3, 17 - Lu&enec,
18 - Martin, 19 - PovaZ¥ska Bystrica, 20 - Prievidza, 21 - Rimavska Sobota, 22 - Velky Krti¥, 23 - Zvolen,
24 - Ziar nad Hronom, 25 - Zilina, 26 - Bardejov, 27 - Humenné, 28 - KoSice Town, 29 - Ko$ice Province,
30 - Michalovce, 31 - Poprad, 32 - PreSov, 33 - RoZfava, 34 - Spisska Nova Ves, 35 - Stara Luboviia,
36 - Svidnik, 37 - Trebiov, 38 - Vranov nad Topiou.

total number of votes) -- within which the SNS occupied the best position in the 5th
Bratisiava district (10 %) and the votes in the districts of central part of the V4h Basin and
Nitra region. On the other side, the SNS did not penetrate to the eastern Slovakia where
it obtained only 1.5 - 1.7 % votes in some districts.

Conclusion

The analysis confirmed that the regional features of preference of individual politic
subjects -- candidates to the National Council of the Slovak Republic are determined by
various factors. They include particulary the nationality structure of the populations (votes
of MK), its social composition (voters of SV and ZRS) and religiousness (votes of KDH),
political orientation represented by the grade of trust in the leaders of individua! parties
(voters of HZDS, DU). Effects of these factors on the individual political subjects are
variable and their stability in time is also varying. The criterion of nationality may be
considered as most stable here and a less stable criterion is the one of political orientation
that can change within several days and offers itself to manipulation.

Further geographical research of electoral behaviour of Slovak population may reveal
other features of the regional picture of the preference of political subjects standing for
to enter the National Councli of the SR. It is forinstance the question of stability of electoral
preference in various regions, the question of similarity of electoral preference, etc. We
started to process the mentioned problems using the 1990, 1992 and 1994 electoral
resulta and they will be the subject of one of the coming papers.
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THE FIRST MORAVIAN
GEOGRAPHICAL CONFERENCE
CONGEO 95

GEOGRAPHY AND URBAN
ENVIRONMENT

held in Brno, 4-8 September 1995

Vitézslav NOVACEK, Antonin VAISHAR

The 1st Moravian Geographical Conference CONGEOQ 95 was held in the south-
Moravian metropolis of Brno at the beginning of September 1995, whose main organizer
was the Brno Branch Office of Institute of Geonics, CR Academy of Sciences and
co-organizers were departments of geography from the Masaryk University in Brno and
University of Ostrava. Scope of the Conference was expressed in the name "GEOGRA-
PHY and URBAN ENVIRONMENT" and the following groups of problems were put in the
center of attention:

* natural environment in urban agglomerations,

 social environment and dwelling environment,

* basic conditions and consequences of economic transformation,

» cartography, GIS and remote sensing for urbanized environment, etc.

By organizing the Conference, the Brno Branch Office of Institute of Geonics, CR
Academy of Sciences formed a good basis for organization of regular international
CONGEOQ conferences in two years intervals. Each conference will have a technical topic
defined in advance that will be sufficiently wide to make it possible to present contributions
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Academy of Sciences and the Department of Applied Geography, Geographical Institute,
K. FRANZENS University in Graz, Austria at a joint project conceming dumps in towns.
There is nothing more left except for a wish that the Conference of CONGEO 97 which

will be focused on the changed environment of rural landscape is at least as successful
as the previous one.

The Conference Proceedings of CONGEO 95 "GEOGRAPHY AND URBAN ENVi-
RONMENT" (ISBN 80-901844-0-5) are available at the editorial office of this periodical
for 295.00 CZK.
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from as many geographical disciplines as possible. The conferences are meant for
geographers from the Czech Republic, from the countries of Central Europe and also
from other regions. Starting with CONGEQO 97, they will provide contacts between
geographers and experts in other scientific disciplines.

Technical discussions at CONGEO 95 lasted two days and took place at the chancel-
lor’s of Masaryk University in Brno, Zerotinovo ndmésti (Square). They were attended by
a total number of 18 geographers from the Czech Republic and 14 representatives of
geographical institutions from abroad (two participants were from Austria: W. ZSIL-
INCZAR, W. FISCHER, three from §Iovenia, Ljubljana: D. PLUT, M. RAVBAR, M. SPES,
two from Slovakia, Bratislava: J. OTAHEL, M. LEHOTSKY, two from Croatia, Zagreb: K.
BASIC, M. ILIC, two from Poland, Warsaw: B. KRAWCZYK, Katowice - W. OLES, and
Hungary, France and the most distant country - India were represented by one respective
expert each: Pécs - Z. WILHELM, Paris - G. ZRINSCAK, Varénasi - V.K. KUMRA.)

Working character of the Conference was obvious from informal and active approach
of all participants, which was further supported by appropriate arrangement of individual
thematic groups. The contribution is not meant to enumerate and evaluate the individual
papers that were published in the conference proceedings but rather to acknowledge
efforts of all participants who contributed to good technical standard of discussed issues
on urban environment from their own angle of view and pointed out some serious
problems that are in the center of attention in some urban regions.

The problems discussed were then confronted with reality at excursions. At the first
of them the participants were informed of actual problems in the Brno aggiomeration and
were shown some examples of both favourable and adverse effects of economic activities
on environment. The second excursion that was organized by the University of Ostrava
was planned for a whole day and tackled the issue of Ostrava agglomeration where
sub-surface black coal mining was recently stopped and production of heavy metallurgy
considerably limited. Nevertheless, problems of waste dumps, undermined areas and
negative factors from steel production are still highly topical, among other also in
connection with necessary restructuring of industries in the town of Ostrava.

It is possible to say that the Conference met the expectations of organizers and
provided a space for establishing new contacts among specialists from countries with
diverse geographical conditions. The latest results of the meeting is establishment of a
very close cooperation between the Brno Branch Office of Institute of Geonics, CR
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URBAN AND RURAL GEOGRAPHY
IN PARIS

Antonin VAISHAR, Jana ZAPLETALOVA

In Paris, urban and rural geography is developed mostly in workplaces of the National
Center for Scientific Research’, University of Paris (Pantheon - Sorbonne) and Ecole
Normale Supérieure in Fonteney - Saint Cloud. Although the research is being run at
various institutions, it is considerably integrated in terms of personal collaboration.

Inthe CNRS, a P.A.R.1.S.2 team of scientists works on four scientific programmes of
which the first one is called Urban Systems. Subject of research are demographic and
socio-economic changes in French towns as well as the development of living conditions
of their inhabitants. The research team disposes of a data base for 400 French towns
with the population over 10 000. It is also engaged in a study of European urban systems.
("Europe" in this study, however, is meant as countries of European Union without
post-socialist countries and often also without Scandinavia and Switzerland). One of the
objectives is to generate a comparable data base for all European agglomerations with
more than 100 thousand inhabitants.
The team is connected with the interna- -
tional scientific programme within
NURECa, where its eminent lady work-
ers Denise PUMAIN and Thérese
SAINT-JULIEN hold leading functions.

One of important outputs of the pro-
gramme is an edition series VILLES sub-
edited by D.PUIMAIN. Individual .
monographs of the series are of both
theretical and empirical character. Of
them, the System of European Towns* §
can be recommended for incorporation &
of the issue of Czech towns into whole-
European context and for regional
knowledge of West Europe.

There is another research pro-
gramme of P.A.R.1.S. team that is inter-
esting for Czech geography, viz.
Territorial systems in political contexts.
This programme includes among other
also the Czech Republic (Ex-Czechoslo-
vakia) and its transformation processes.

Within the CNRS there is another
scientific team - STRATES®. Especially
interesting are the firsttwo of its scientific
programmes: Collective agents and in-
dividual strategies of housing localiza-

Fig. 1. Ahouse in Rue du Four 4 js among other also a seat
of the P.A.R.l.S. team

Centre National de la Recherche Scientifique

Pour |, Avancement des Recherches sur |, Interaction Spatiale

Network on Urban Research in the European Union (firmer European Community)
CATTAN,N.-PUMAIN,D.-ROZENBLAT,C.-SAINT-JULIEN,T.. Le Systeme des
villes européennes. Editions Economica Paris 1994. 208 p.

STRAtégies Territoriales et dynamiques des ESpaces

AN =
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tion in Paris area, and The systems of
power and dynamics of rural spaces.
The first of them, represented for in-
stance by Ms. Martine BERGER, couid
become an inspiration and guidance at
the future research into problems of sub-
urbanization that is certainly to be ex-
pected also by Czech geographers inthe
future.

The second programme opens an is-
sue of rural geography in France. Differ-
ences between the metropolitan region
of Paris and marginal countryside areas
are considerably greater than those be-
tween the towns and countryside in the
Czech Republic. Processes that are
subject to warning in our country such as
depopulation of whole rural areas and
the high percentage of derelict land are
a hard reality in some French districts.
This is why the issue is very topical in
France. Jean-Pierre FRUIT from the
GEOPHILE team assumes that a solu-
tion consists in diversification of rural

activities whose necessary pre-requisite
Fig. 2. The building of Geographical Institute in Rue St. g countryside identity.

Jacques 191 that belongs to the University of Paris s e
is among other also a seat of the STRATES team The GEOPHILE scientific team (Cen-

ter of Rural Geography) operates at the
prestigeous Ecole Normale Supérieure
in Fontenay-aux-Roses. It is led by the popular geographer Violette REY. The principle
piece of work is a theoretical study by doyen of the group Jacqueline BONNAMOUR:

Fig. 3. The building of Ecole Normale Supérieure in one of Paris satellites in Fontenay-aux-Roses is among
other a seat of the GEOPHILE team.
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Géographie rurale®. Also this team pays a considerable attention to the problems of
Central and East Europe in general, and of the Czech Republic in particular within the
scope of one of its research projects devoted to South-North and East-West relations.
The research works have been focused on the issue of consequences following out of
decollectivization of agriculture.7

The French geography offers a whole series of inspirations to Czech geographers,
which not only concern technical problems but also organization of scientific work. The
environment of ideas is a characteristic and original identity, supported by language
barrier, which makes the French school different from other west-European geographies.
Even this is the reason for drawing from the original ideas and no less original works. It
is also worth mentioning that the social prestige of French geography is much higher than
in our country. There is no doubt that this is contributed to by a considerable number of
thematic atlases issued by French geographical institutions among which one of the most
important roles is that of Maison de la géographie in Montpellier. Surprising is also the
number of studies dealing with the eastern Europe where France can probably sense
good markets.

6 Masson, Paris, Milano, Barcelona, Bonn 1993. 134 p.
7 e.g. the research work by REY,V.(ed.): Nouvelles campagnes d,Europe centrale et
Balkanique
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The 90th Birthday Anniversary
of dr. Jaroslav LINHART

Mojmir HRADEK

Emeritus scientific worker of the
- former Geographical Institute, CR
| Academy of Sciences, Brno - dr. J.
! LINHART celebrated his 90th birth-
day anniversary in full freshness of
spirit on 4 March 1996.

An informal meeting with dr. LIN-
HART on the occasion of this won-
derful life  anniversary was
organized by the Bmo Branch Office
of Institute of Geonics Ostrava, CR
Academy of Sciences jointly with the
Brno group of Czech Geomor-
phological Committee. Younger col-
leagues could learn many
interesting things about initial
a5 stages of systematic geomor-
phological research in Moravia.

In the course of the 50’s, dr. LIN-
HART and his family were politically
persecuted by the Communist re-
+ gime. Dr. LINHART mentioned that
he is much obliged to Professor
FrantiSek VITASEK for his own
come back to scientific work at the
Academy of Sciences, who asked
for dr. LINHART's assistance when

Dr. Jaroslav LINHART at the meeting organized by the Branch .
Office of Institute of Geonics, CR Academy of Sciences. In being forced to manual work. Un-
the background, a picture of his teacher and later on aiso usual scientific recognition was ex-
liberator from totalitarian work engagement - Prof. Fran- tanded to dr. LINHART for his

tiSek VITASEK. research of bank abrasion of dams.

In 1964 he was invited by organizers
to the XXth international congress IGU in London in order to present a paper about
regularities of abrasion development of dam banks. The then Czechoslovak political and
geographical authorities would have never given him the chance.

The meeting with the doyen of Czech geomorphologists was a rare experience for all
participants who highly appreciated the results of scientific work, absorbing narration and
personal charms of this modest research scientist.




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)

Photo: Mojmir Hradek











