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The authors present a map of morphostructures in the territory of the Czech Republic.
Morphostructures (GERASIMOV 1946) are terrain types generated by a combination of the
neotectonic activity and exogenic processes (mainly climate controlled). Morphostructures exist
in a hierarchical arrangement. Individual morpohostructures were delimited by morphostructural
analysis using structural geological and hydrogeological information, planation surfaces,
morphometric analysis, and analysis of geomorphic nets, river terraces and correlative deposits as
key data sources. The map contains the classification and the cartographic presentation of individual
types of morphostructures on the territory of Czechia using colours and signs. The authors
distinguished 6 megamorphostructures of the 1st order: Bohemian Massif, Moravian-Silesian
Terrane, Carpathian Foredeep, Outer Western Carpathians, Pannonian Basin and Silesian Lowland,
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and a range of morphostructures of the 2nd and 3rd order.
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1 INTRODUCTION

The authors worked out the Map of morphostruc-
tures of the Czech Republic on a scale 1:1 000 000
within the framework of works focused on the publica-
tion of the Atlas of Landscapes in the Czech Republic.
Under the term of morphostructures (GERASIMOV
1946) the authors understand relatively distinctive
parts (units) of diverse size delimited in the relief, which
came to existence through a combination of neotectonic
and exogenic processes (climate-controlled processes
in particular) on the geological basement including both
rocks and the effects of older tectonics (jointing, fol-
ding, faulting, etc.). Geomorphologists usually distin-
guish active and passive morphostructures. Mor-
phostructural evolution of Central Europe in the Pa-
leozoic resulted from several orogenetic stages due to
the collision and faulting of Baltica, Laurentia and Gon-
dwana and among them moving terranes such as the
exotic terrane of Avalonia and the Bohemian Massif.
The Czech territory is situated on the boundary of Eu-
rasian and African lithosperic plates whose movement
results not only in vertical but also horizontal move-

ments of morphostructures. With respect to this expo-
sed location of Czechia on the dividing line between the
lithospheric plates and regarding the complex history
of the relief the map illustrates first of all active mor-
phostructures.

Morphostructures constitute a hierarchical struc-
ture from morphostructures of the 1st order (mega-mor-
phostructures) such as the Bohemian Massif, up to low-
order morphostructures (micro-morphostructures) such
as grabens or anticline crests (BAKER 2007, p.5). De-
marcation and classification of morphostructures are
both of theoretical significance for explanation of the
lithosphere-relief relationships, and of practical impor-
tance in prediction the processes of natural disasters
threatening the environment of human society.

2 MORPHOSTRUCTURAL ANALYSIS

Morphostructures were demarcated in the map by
using morphostructural analysis (MAR) which is a set
of methodological procedures of structural geomorpho-
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Fig. 1 Morphographical types of relief of the Czech Republic. Compiled by J. DEMEK and P. SLAVIK

logy, whose aim is to explain direct and indirect links
between properties of the existing relief and construc-
tion of the Earth interior (esp. lithosphere). Mor-
phostructural analysis uses both geomorphological and
non-geomorphological methods (LACIKA 1986). Geo-
morphological methods of MAR used by the authors in
map generation and for the classification of mor-
phostructures were those of field geomorphological re-
search and mapping, morphometrical analysis (Fig.1),
analysis of geomorphological nets (esp. riverine and
valleys patterns), analysis of floodplains and terraces,
analysis of longitudinal and transversal terrain profi-
les, analysis of planation surfaces. Non-geomorpholo-
gical methods of MAR used by the authors were those
of the analysis of structural geological data (esp. the
new geological map of Czech Republic 1:500 000 —
CHAB, STRANIK and ELIAS 2007), hydrological and
hydrogeological data, analysis of correlate deposits,
geodetic and geophysical methods and analysis of re-
mote sensing data.

From the viewpoint of morphostructural analysis
the territory of the Czech Republic lies on the younger
lithosphere of Central and South Europe. The younger
lithosphere is partitioned from the old lithosphere of
the Baltic shield and the East-European craton by the
trans-European suture zone (TESZ) which is a broad
and compound zone of terranes accretion (PHARAOH
1999, p.17). The Bohemian Massif in the west of the
country is a mosaic of terranes of extremely diverse
palaeogeographical origin (FRIEDL et al. 2000) that
were mutually consolidated during the Variscan oroge-

ny in the Palaeozoic. Faults bordering the crust of indi-
vidual terranes are often hidden under younger rocks.
After the consolidation of individual terranes the Bo-
hemian Massif and the Moravian-Silesian Terrane were
predominantly under platform regime which started
to be replaced by neotectonic regime towards the end of
the Oligocene.

Variscan Gondwanian terranes joined to the Bal-
tica in the Carboniferous are as follows:

— the extensive Moldanubian Terrane composed of
crystalline and deep-seated eruptive rocks in the sout-
hern and south-western parts of the Bohemian Massif,

—the Tepla-Barrandian Terrane constituting the core
of the Czech Basin , and a part of the Bohemian Creta-
ceous Basin,

— the Saxon-Thuringian Terrane reaching into the
north-western Bohemia (the Crystalline of Krusné hory
Mits. and the Ohte Rift),

— the Sudeten Terranes in the north of Bohemia, Mo-
ravia and Silesia (CYMERMAN 1999, CYMERMAN,
PIASECKI and SESTON 1997).

The Moravian-Silesian Terrane (MST) with the
Cadomian Brunovistulicum joining the Bohemian
Massif in the east is a palaeoproterozoic (perigondwa-
nian) terrane joined to the Baltica at the end of Ordovi-
cian and at the beginning of Silurian. Brunovistulicum
was the first morphostructural unit in Central Europe
defined as a terrane NAWROCKI et al. 2004). Bruno-
vistulicum reaches under the Carpathian Foredeep and
Alpine nappes of the Outer Western Carpathians. The
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Fig. 2 Terranes in the Czech Republic (PHARAOH 1999)

Legend: BM (Bohemian Massif), MST (Moravian-Silesian Terrane), DR (Drosendorf Unit of the Bohemian
Massif), GF (Gféhl Unit of the Bohemian Massif), TB (Tepla-Barrandian Terrane), USM (Upper Silesian

Massif), SU (Sudeten terranes), EFZ (Elbe Fault Zone)

junction of Variscan and Alpine orogenies (Alpine front)
is later laid onto the original accretion mosaic.

3 CONSTRUCTION OF THE MAP
OF MORPHOSTRUCTURES

In the construction of the map of morphostructu-
res of the Czech Republic the authors proceeded in six
stages according to principles of morphostructural ana-
lysis (MAR). The first stage consisted in a morphomet-
rical analysis of the Czech relief. The second stage was
analysis of field geomorphological data and analysis of
geomorphologic maps. The following third stage inclu-
ded an analysis of structural geological, tectonic and
hydrogeological data (esp. the new geological maps of
the Czech Republic 1:500 000 —- CHAB, STRANIK and
ELIAS 2007). The important fourth stage was an ana-
lysis of nets (fault, riverine, valleys) which closely linked
with the fifth stage in which the authors analyzed pla-
nation surfaces. The sixth stage was to verify the obtai-
ned results by analyzing data from remote sensing.

Large amount of obtained information was neces-
sary to process by means of GIS and digital cartogra-
phy to receive its representation and visualization in
the form of new map of morphostructures. The map is
namely of geoinformation project Landscape Atlas of
the Czech Republic elaborated in the GIS milieu. This
approach also enabled rapid and first-class cartogra-
phic elaboration in the digital form. The whole process

of the production of the new map was carried out in the
information system ArcView GIS of the firm ESRI in
the coordinate system S-42 (Gauss Kriiger {Pulkovo
1942). The applied software had not only enough in-
struments for acquisition of the vector data, its edita-
tion and its management, but also due to broad range
of symbols fully satisfied authors needs of final visua-
lization of spatial data.

Obtained vector data were stored in the format
ArcView Shape file in two layers — first the layer of
linear elements for linear objects and second layer of
polygons for spatial objects. Both layers had attribute
tables for following classification of elements accor-
ding author’s ideas.

In the frame of linear objects authors distinguis-
hed 4 types of map’s elements:

— axis of anticlines (in the map shown by the red
colour),

— axis of synclines (in the map shown by the green
colour),

— the head of nappes (in the map shown by the black
linear symbol),

— fault scarps (in the map shown by the black linear
symbol).

The main part of the elaboration of the new map
was the choice of appropriate manner of cartographic
interpretation of delimited areal. During the choice of
means of expression was necessary to take in the con-
sideration first a large number of morphostructures
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(totally 53 types) and second 3 types of their hierarchi-
cal structure. At the end authors used combination of
linear signs and colour raster. This combination ena-
bled to use one main express mean for every hierarchi-
cal order as follows:

— Morphostructures of the 1st order - colours

— Morphostructures of the 2nd order — raster (with
basic colour marking the 1st order)

— Morphostructures of the 3rd order raster (the type
of raster marks the 2nd order and the colour marks the
1st order).

During the cartographical processing author fully
used advantages of digital technologies which enables
exact adjustment of basic parameters of used hat-
chings (their spacing, thickness, angle and colour) and
raster.

For morphostructures of the 1st order were used
shades of yellow, orange and brown colours for the Bo-
hemian Massif and the Moravo-Silesian terran) light-
green colour for the Pannonian Basin, light-blue for the
Silesian Lowland, shadows of red for the Outer Western
Carpathians and blue.-green colour for morphostruc-
tures of the Carpathian Foredeep.

Types of linear and signs raster were chosen in the
way to evoke character of the given type of relief. In the
frame of the 2n hierarchical level thus for horsts were
used raster with sharp angles, for domal and fold mor-
phostructures raster with rounded signs for plateaus
formed by horizontally bedded sediments horizontally
layered cubical raster.

For the marking of the relative elevation of the
morphostructures of the 2nd order authors used colour
of raster according the principle the higher relative ele-
vation, the darker shadow of the colour.

4 TYPES OF MORPHOSTRUCTURES
IN THE TERRITORY OF THE CzZECH REPUBLIC

4.1 MORPHOSTRUCTURES OF THE 1ST ORDER

The authors distinguished 5 morphostructures of
the 1st order in the Czech territory: the Bohemian
Massif with the Moravo-Silesian Terrane, the Silesian
Lowland, the Carpathian Foredeep, the Outer Western
Carpathians and the Pannonian Basin.

4.2 MORPHOSTRUCTURES OF THE 2ND ORDER
WITHIN THE BOHEMIAN MASSIF

AND THE MORAVO-SILESIAN TERRANE

Morphostructures of the 2nd order within the Bo-
hemian Massif and the Moravian-Silesian Terrane are
sub-divided into morphostructures of the 3rd order
which further split in:

4.2.1 Morphostructures of the 3rd order on the
basement

Morphostructures of the 3rd order on the basement
are further divided to:
4.2.1.1 Block morphostructures (ZEMAN
1978) forming:

—horsts with the upland relief (e.g. Krkonose, Kralic-
ky Snéznik, Hruby Jesenik, Blansky les Forest, Slav-
kovsky les Forest), highland relief (e.g. Cesky les Fo-
rest, Nizky Jesenik Highland, Drahanska vrchovina
Highland, Zdbrezska vrchovina Highland), and relief
of hilly lands (e.g. Stiedoceskd vrchovina Hilly land
and a greater part of the Ceskomoravska vrchovina
Highland),

— grabens without younger filling (e.g. Tachovska
brazda Furrow, Liberecka kotlina Basin), with the fil-
ling of Permian-Carboniferous (e.g. Boskovickd brazda
Furrow), with the filling of Cretaceous (e.g. Kralicky
prolom Graben), and with the filling of Neogene (e.g.
Chebska panev Basin, Sokolovska panev Basin, Hra-
decka panev Basin),

— compound systems of horsts and grabens with the
highland relief (e.g. in the Bobravska vrchovina Hi-
ghland),

— inclined blocks with the mountains and highland
relief (e.g. Krusné hory Mts.),

—karst morphostructures with the highland relief (e.g.
Moravian Karst).

4.2.1.2 Basin morphostructures with the filling
of Permian-Carboniferous (e.g. Podkrkonosskd
pahorkatina Hilly land)

4.2.1.3 Fold-faulted morphostructures further
sub-divided to:

— anticlinal (e.g. Zvi¢insky h¥bet Ridge),

— synclinal (e.g. Jihlavsko-sdzavska brazda Furrow,
South-Bohemian megasyncline),

— megaanticlinal with the mountain relief (e.g. Su-
mava Mts., Orlické hory Mts.) and with the highland
relief (e.g. StraZovskd vrchovina Highland),

— limbs of megaanticlines with the highland relief
(e.g. Sumavské podhiiri Piedmont and a part of the
Orlické podhtiii Piedmont, Zelezné hory Mts.) and with
the relief of hilly land (e.g. a part of the Orlické podhutii
Piedmont),

— Bohemicum (of Tepld-Barrandian Terrane with
strong effects of lithology) further divided into highland
Bohemicum (e.g. Brdy Highland with a strong effect of
rock composition) and Bohemicum of hilly lands (e.g.
Pavlikovskd pahorkatina Hilly land),

— circular with the highland relief (e.g. Sedmihoii Hi-
ghland),

— domes with the mountain relief (e.g. Sykotska hor-
natina Mts.) and with the highland relief (e.g. Zdrské
vrchy Hills and Nedvédicka vrchovina Highland).

4.2.2 Morphostructures of the 3rd order in areas
where morphostructures are developed in sedimen-
tary or igneous (especially in neovolcanic) rocks.
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This type of morphostructures is further divided into:

—brachysynclinal morphostructures on the Permian-
Carboniferous (e.g. Jestiebi hory Mts. with marginal
cuestas and Broumovsks kotlina Basin),

—brachysynclinal morphostructures on the Cretaceo-
us (e.g. Polickd vrchovina Highland),

—fold-faulted morphostructures on the Permian-Car-
boniferous with the highland relief (e.g. Manétinska
vrchovina Highland) and with the relief of hilly lands
(e.g. Knézeveska pahorkatina Highland),

— fold-faulted morphostructures on the Cretaceous
anticlinals (e.g. Ridges Libotovsky hibet , Horicky ht-
bet, Opocensky hibet, Vraclavsky hibet, Liticky hibet,
Hiebecovsky hibet and Kozlovsky hibet),

— fold-faulted morphostructures on the Cretaceous
synclinals (e.g. Kralovédvorska kotlina Basin, Rych-
novsky uval Graben, Litomyslsky uval Graben, Vyso-
komytskd kotlina Basin, Usteckd brazda Furrow),

— plateaus morphostructures on the Cretaceous de-
posits with the highland relief (e.g. Polomené hory Mts.,
Vyskerska vrchovina Highland), with the relief of hilly
lands (a greater part of the Bohemian Plateau) and
with the lowland relief (e.g. Labskd niva Floodplain),

— neovolcanic upland morphostructures (Doupovské
hory Mts.),

— neovolcanic morphostructures of block character
(Ceské stiredohori Mts.),

—block morphostructures, horsts formed of Cretaceo-
us sediments with the mountain relief (e.g. Snéznicka
hornatina Mts.) and with the highland relief (e.g. Rt-
zovskd vrchovina Highland, DZbédn Hilly land).

4.3 MORPHOSTRUCTURES OF THE 2ND ORDER
IN THE SILESIAN LOWLAND

The epiplatform Silesian Lowland is in the Czech
territory predominated by subsiding morphostructu-
res with the relief of hilly lands (e.g. Vidnavska nizina
Lowland, Osoblazska nizina Lowland, Hluéinsk4 pa-
horkatina Hilly land) and with the lowland relief (e.g.
Opavsko-moravska niva Floodplain)

4.4 MORPHOSTRUCTURES OF THE 2ND ORDER
IN THE CARPATHIAN FOREDEEP

The longitudinal depression in Moravia founded
at the Paleogene — Neogene boundary during the Savic
orogeny in the foreland of the Outer Western Car-
pathians is predominated by subsiding morphostruc-
tures with the relief of hilly lands on low-resistant
Neogene and Quaternary deposits of soft superficial
forms. Lowland morphostructures are represented by
floodplains of larger rivers. In the Dunajovické vrchy
Hills there is a dome with the combe (Brezskd snize-
nina Depression) bordered by Predni and Zadni Du-
najovicky hibet Ridges.

4.5 MORPHOSTRUCTURES OF THE 2ND ORDER IN
THE OUTER WESTERN CARPATHIANS

After the consolidation of a considerable part of
Europe by Variscan orogenic processes and after co-
ming to existence of the supercontinent of Pangea, fault
tectonics and block sinking occurred on the edges of
this supercontinent, which were followed by the
overthrust of flysch nappes on the south-eastern mar-
gin of the platform. The movements of nappes ended
essentially in the Badenian. During the Pannonian the
nappes were faulted into nappe-faulted morphostruc-
tures and some morphostructures of the Outer Western
Carpathians gained a montane character. The map
distinguishes nappe-faulted morphostructures on fly-
sch, klippen belt morphostructures, intermontane de-
pressions, and morphostructures on uplifted Neoge-
ne deposits.

The nappe-faulted morphostructures on flysch are
sub-divided into the following morphostructures of the
3rd order:

— with the mountain relief (e.g. Moravian-Silesian
Beskids, Javorniky Mts.),

— with the highland relief (e.g. Zdanicky les Forest,
Chriby Highland, Hostynské vrchy Hills, Vsetinské
vrchy Hills, White Carpathians),

— With the relief of hilly lands (e.g. Podbeskydska
pahorkatina Hilly land, Vizovicka pahorkatina Hilly
land).

Similarly, the morphostructures on the uplifted
Neogene sediments are sub-divided into morphostruc-
tures of the 3rd order: with the highland relief (e.g. Or-
lovicka vrchovina Highland) and with the relief of hilly
lands (e.g. Tistinska pahorkatina Hilly land).

5 DISCUSSIONS

5.1 BLOCK STRUCTURE OF THE BOHEMIAN MASSIF
AND THE MORAVO-SILESIAN TERRANE

Regarding their location on the boundary of Eu-
rasian and African lithospheric plates and a complex
history of individual terranes related to Variscan oro-
geny the Bohemian Massif and the Moravo-Silesian
Terrane are generally characterized by block mor-
phostructure (ZEMAN 1978, STOVICKOVA 19783).
The individual blocks of varying dimensions are se-
parated by a complicated system of both deep-seated
and shallow faults.

5.2 MEGAANTICLINES AND MEGASYNCLINES

In addition to the prevailing block structure there
are also folds of a large radius (megafolds) occurring in
the Bohemian Massif. The concept of undulating me-
gafolds of large amplitude in the Bohemian Massif was
developed by J. MOSCHELESOVA (1930). Megafolds
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are flat downwarpings of rocks sized several tens of
kilometers having the form of megaanticlines and me-
gasynclines. In the terrain, the ridges often represent
megaanticlines and the depressions between them re-
present megasynclines. While the folds are characte-
ristic of a typical correspondence between the shape
and the internal construction, the correspondence is
rarely observed in the megafolds. Evolution of a flat
vaulting within the old folded or metamorphed struc-
ture is usually accompanied by the coming to existence
of anovel internal structure of the megafold by faulting
into smaller or bigger blocks along the old rejuvenated
and newly emerged faults (DEMEK and ZEMAN 1979,
p. 266). Megafolds, namely the megaanticlines are
frequently disturbed by longitudinal faults. Some me-
gaanticlines even exhibit breaching and development
of a graben in their axis (e.g. the graben of Zahorska
brazda Furrow in the megaanticline of Orlické hory
Mts.). In the morphostructural analysis the megafolds
are demarcated on the basis of morphography, analy-
sis of planation surfaces, distribution patterns of old
weathering products and river pattern groundplan.

With the map of South Bohemia the authors fol-
lowed up the work of J. MOSCHELESOVA (1930) and
A. KOPECKY (1989) in distinguishing the Sumava
megaanticline. The Sumava megaanticline runs in SE-
NW direction its axis approximately copying the state
border. It shows an obvious linkage to the Sumava
branch of the Central Moldanubian Massif with a per-

manent ascending tendency due to light granitic rocks
surrounded with a heavier mantle. The Sumava mega-
anticline divides into the following morphostructures
(CHABERA et al. 1985, p. 104):

— Trojmezny megaanticline along the state border

— Vltavickd brdzda megasyncline along the upper
course of the Vltava River

— Boubin—Zelnava — Klet megaanticline.

The Sumava megaanticline is delimited by faults
both in the north-west and south-east. Similarly, the
Mt. Vitktv kdmen (1035.5 m a.s.l.) is limited towards
the megasyncline of the Vltavickd brazda by a fault
scarp (CECH 1956). The Lhenicka brazda Furrow de-
limited by high-reaching fault scarps represents a trans-
versal trough morphostructure. The north-eastern limb
of the Sumava megaanticline forms the Sumavské pod-
huii Piedmont descending towards the megasyncline
of South-Bohemian depressions. Pediments developed
along water courses copying the limb inclination (KUN-
SKY 1938). The megasyncline of South-Bohemian de-
pressions whose axis runs approximately from the town
of Horazdovice in the west through Strakonice to the
town of Ceské Budgjovice in the east and further on to
the south towards the town of Ceské Velenice is an old
subsided area that has been recurrently sedimenta-
tion area since the Cretaceous. The megasyncline is
accompanied by longitudinal and transversal faults,
too. Old tropical weathering products are preserved in
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Fig. 3 Meganticline of the Central Bohemian threshold (compiled by M. HAVLICEK)
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the crystalline bedrock underlying younger Cretaceo-
us, Neogene and Quaternary sediments.

The axis of the Central Bohemian threshold me-
gaanticline (DEDINA 1930) runs approximately from
the spot height of ZbéZnice (608.4 m a.s.l.) in the west
through the Javorova skdla Rock (722.8 m a.s.1.) to Hill
Mezivrati (713.3 m a.s.l.) in the east. The course of the
megaanticline shows well in the river pattern groun-
dplan. Megaanticline vaulting in the neotectonic stage
of relief development resulted in the coming to existen-
ce of Central Bohemian Divide, a bending of the Luzni-
ce River from the S-N to NE-SW direction MOSCHE-
LESOVA 1930, p. 155), and an arching of the Vltava
River course to the west. In the district of Jindiichtv
Hradec the Javorice megaanticline rises on the main
European Divide (MOSCHELESOVA 1930, p. 156)
which represents the highest-reaching domed parts of
the Bohemian-Moravian Highland in the Novobystiic-
ka vrchovina Highland and Jihlavské vrchy Hills. Its
axis runs from the Austrian-Czech border in the So-
uthwest to the highest point of the Bohemian-Mora-
vian Highland — the Javorice Mt. in the Northeast. The
megaanticline is disturbed by faults as well (e.g. faults
of the Rudolecky prolom Graben)

The southern part of Jihlava megasyncline runs
approximately parallel to the axis of the Javorice mega-
anticline. The megasyncline starts in the south as a
depression of the Dacicka kotlina Basin and its axis
follows towards the town of Jihlava and continues as a
Jihlava-Sazava Furrow to the town of Havlicktiv Brod.
Parallel to the megasyncline axis runs the Pribyslav
deep-seated fault (MISAR et al. 1983, p. 29).

The morphostructural interpretation of Zelezné
hory Mts. is questionable. The Zelezné hory Mts. are
usually explained as a wedge block inclined to Northe-
ast. However, the authors attached themselves to the
interpretation of hydrogeologists (HERCIK, HER-
MANN and VALECKA 1999, p. 72) claiming that the
Zelezné hory Mts. represent a limb of the Zelezné hory
Mts. anticline (megaanticline) breached by the Zelez-
né hory Mts. fault. The fault of Zelezné hory Mts. distur-
bed the Cretaceous cover of the Zelezné hory Mts. only
after the rise of asymmetrical folds of the Dlouhd mez
syncline (megasyncline?) and the megaanticline of Ze-
lezné hory Mts. Although the Cretaceous sediments of
the Dlouha mez syncline end at the fish pond of Velké
Darko, the synclinal downwarping can be tracked up to
the Crystalline of the Bohemian-Moravian Highland.
In the continuation of the Zelezné hory Mts. fault to
the Southeast of the Dlouha mez syncline some blocks
of Cretaceous sediments sunk into the crystalline rocks
into a depth of 100-200 m were found (PRACHAR and
AMBROZ 1971). B. ZAHALKA (1954) defined the faul-
ted fold of Orlické hory Mts. which is —according to the
current knowledge- a megaanticline with the subsided
blocks of Cretaceous sediments and breached by the
faulted system of Orlickozahorska brazda Furrow. The
bend of Cretaceous sediments during the uplift of me-
gaanticline is well noticeable for instance from along
the road running from the town of Nové Mésto nad

Metuji to Nachod. The south-western limb of the me-
gaanticline is formed by the Podorlicka pahorkatina
Hilly land.

5.3 FOLD MORPHOSTRUCTURES
OF THE BOHEMIAN PLATEAU

Fold morphostructures in which — unlike in mega-
folds- there is a correspondence between the relief and
the attitude of rocks are well noticeable within the Cre-
taceous sediments of the Bohemian Plateau. The map
illustrates the system of fold morphostructures north-
wards of the Jilovice dislocation, which are conspicuo-
usly shown in the relief. Axes of the fold morphostruc-
tures turn from the Sudeten direction NW-SE) to the
NW-SE up to N-S. The relief is characterized by con-
spicuous anticlinal ridges designated as the Horicky
hibet Ridge (Horice anticline disrupted by Mlazovice
fault), Zvic¢insky hibet Ridge (Zvi¢in anticline disloca-
ted in the north by Zviéin fault), Libotovsky hibet Rid-
ge (Libotov anticline), Opocensky hibet Ridge (Opocno
anticline), Kozlovsky hibet Ridge (Potstejn anticline),
Liticky hibet Ridge (Litice anticline) and Vraclavsky
hibet Ridge (flat Vraclav anticline). Steeper trough
limbs of anticlinal ridges are largely disturbed by faults
and are therefore defined as fold-faulted morphostruc-
tures on the Cretaceous deposits.

Synclinal depressions between the anticlinal rid-
ges are for example the Miletinsky uval Graben (Mile-
tin syncline between Horice and Zvi¢in anticlines), Kra-
lovedvorskad kotlina Basin (Kraltiv Dviir syncline), Rych-
novsky tval Graben, Usteckd brazda Furrow (Usti syn-
cline disturbed by Semanin fault), and Litomyslsky
uval Graben (Vysoké Myto syncline between Potstejn
and Vraclav anticlines in the south-eastern continua-
tion of the geomorphologically less pronounced Hradec
syncline).

5.4 DoMmEs

Domes are large circular or oval morphostructu-
res, a fairly symmetrical upfolds in which all the beds
dip away from a central point. Recognizing characte-
ristic in humid areas is a network of radial water cour-
ses. If the rising dome is cut by a sufficiently watery
course, it may cut through the dome during a slow lift
and give rise to antecedent graben. In the further deve-
lopment a central depression may come to existence
due to erosion called combe. Fig. 4 shows the map of
the plug dome of Sykorska hornatina Mts. in the Bohe-
mian-Moravian Highland. The dome core is formed by
the Bites orthogneiss of Moravicum. There is a conspi-
cuous radial river pattern developed on the dome.

The map of morphostructures of the Czech Repub-
lic also illustrates the dome of Dunajovické vrchy Hills
in the Dyjsko-svratecky tival Graben. In the dome for-
med by Neogene sediments there is a central Brezska
sniZzenina Depression (Combe) bordered by asym-
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Fig.4 Dome of the Sykorska hornatina Mts.
(compiled by M. HAVLICEK)

metrical structural ridges (Predni and Zadni Dunajo-
vicky hibet Ridges). The ridges fall by steeper scarps
into the combe and by milder slopes they incline to
the outside.

5.5 FOLD-FAULTED STRUCTURES OF THE BOHEMICUM

Already J. HROMADKA (1956) distinguished a
geomorphologically different area in central and so-
uth-western Bohemia, which he called the Poberoun-
ska soustava System. The morphostructural founda-
tion of the Poberounska soustava System is formed by
old Neoproterozoic and Palaeozoic folded and faulted
rocks of the Tepla-Barrandian Terrane. The territory
differs from other geomorphological systems of the
Bohemian Massif by more pronounced structural con-
trol by rock properties and by the attitude of the rocks
onto the relief. Earth crust stability of this part of the
Bohemian Massif during the neotectonic stage appe-
ars to be testified by an extensive occurrence of pedi-
ments (pediment country westwards of Prague). This
opinion is however contradicted by essential river pat-
tern changes during the neotectonic period (e.g. the
Berounka River course changing first from the east to
the west and then in the opposite direction from the
west to the east) as well as by numerous former Neoge-
ne through-flown lakes with lacustrine sediments gi-
ving the evidence of neotectonic movements.

5.6 NEOVOLCANIC MORPHOSTRUCTURES

Neovolcanic morphostructures lying at the Ohte
rift were classified by the authors into two basic types.
The first of them is the massive compound neovolcanic

morphostructure of Doupovské hory Mts., which has
arisen by neovolcanic activity from numerous volcanic
chimneys in a circular arrangement. The second type is
the block morphostructure of Ceské stredohoii (Bohe-
mian Middle Mountains) where the Cretaceous rocks
underlying neovolcanic structures are faulted into blocks
that were uplifted or subsided in a different way. The
two morphostructures experienced extensive erosion
in the Pliocene and Quaternary, which essentially chan-
ged their shape.

5.7 F1YSCH MORPHOSTRUCTURES
OF THE OUTER WESTERN CARPATHIANS

Delimitation of morphostructures in the Outer
West Carpathians is complicated by their complex ge-
ological structure and geomorphological development
(CHLUPAC et al. 2002). This about 70 km wide belt of
flysch of Mesozoic and Paleozoic age forms thrust
nappes, which were folded and overthrusted on the
NW foreland during the Upper Paleogene a Miocene.
Magura group of nappes formed during Pyrenees and
Helvetian phases of orogenic movements during Eoce-
ne and Oligocene. Folding and formation of nappes of
the outer Flysch zone came during the Savian (Oligoce-
ne/Miocene/ and Styrian (Lower Miocene) orogenetic
movements. During the Savian Orogenesis formed the
Carpathian Foredeep. Flysch nappes were overthrus-
ted over deposits of the Carpathian Foredeep (espe-
cially over deposit of Carpathian age), which partly
became a part of nappes. The head of the Helvetian
form of the Magura nappe served as source area of the
back part of the Zdanice nappe. The Magura group of
nappes was further overthrusted on the foreland du-
ring the Savian and Styrian movements. Partial Ma-
gura nappes (Whitecarpathian, Bystrica and Racany
nappe) are therefore older and their relief developed in
earlier time then relief of outer nappes (e.g. Zdénice
nappe). Origin of nappes was accompanied by a tecto-
nic uplift, erosion a deposition in foreland basins IVAN,
KIRCHNER and KREJCT 2000). Formation of nappes
and their overthrust over foreland after the end of Yo-
ung Styrian movements formed basic morphostructu-
ral features of the Outer Western Carpathians. Partial
morphostructural features are given by faulting, litho-
logy and by structural properties of flysch complexes.

Features of cross fault segmentation are lower in
the direction NW —SE and in the longitudinal direc-
tion from SW to NE. Parallel with the growing eleva-
tion from SW to NE are growing litho logical contrasts.
The boundary form tectonic depressions of the Upper
Moravian Graben and its prolongation to the SE called
Frystacka brazda Furrow. In the part situated to the
SE from this line prevail lithological and structural
factors. The Zddnice and partly Magura nappes in the
southern and central Moravia are faulted and divided
into blocks. The example is young heterogeneous ele-
vation of the Stredomoravské Karpaty (Central Mora-
vian Carpathians) which divided due to rotation car-
patho-pannonian blocks and origin of the Vienna Ba-
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sin (HUBATKA and KREJCT 1996) and the Upper
Moravian Graben. The elevation of Central Moravian
Carpathians is surrounded on all sides by the lower
relief and is cut by horizontal movement which is youn-
ger and is identical with overthrust of the Magura
nappe. In the SW part of the elevation runs fault in the
Trkmanka river valley (CZUDEK 1986) cutting the
Cejéskd kotlina Basin.

The structural control and the relationship to mor-
phostructures are apparent in the NE and N Moravia
and Silesia. The differences in the rock resistance in
combination with complex tectonics expressed in the
formation if high structural slopes and wide and diffe-
rently deep intermontane basins mostly structurally
controlled (e.g. Roznovska brazda Furrow). Other in-
termontane basins in the Podbeskydsk& pahorkatina
Hilly land (e.g. Furrows Frenstétska brazda, Trinecka
bréazda) originated due to erosion of less resistant rocks
mostly of Subsilesian nappe. Klippen structures are
structurally controlled by exposures of very resistant
rock in the frame of flysch complexes (e.g. Pavlovské
vrchy Hills).

Tt is necessary to mention domal uplift of the Mo-
ravskoslezské Beskydy Mts. caused by overthrust of
partial rigid Godula nappe on non-stable Subsilesian
units and sediments of Carpathian age, which forms
gravitational minimum. Thanks to the uplift came to
forms of gravitational tectonics and destruction of mo-
untain ridges of the Moravskoslezské Beskydy Mts.
(KREJCIT, HUBATKA and SVANCARA 2004, HRA-
DECKY and PANEK 2004).

6 CONCLUSIONS

Based on the morphostructural analysis the
authors defined a hierarchical structure of morphostruc-
tures in the Czech Republic, expressing it for the first
time cartographically.
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