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The Bohemian Massif forms the western part of Czech Republic. The 
massif belongs to the Western European Platform, which basement was 
consolidated by Variscan folding. The Bohemian Massif is characterized by a 
typical platform regime during Mesozoic and Paleogene Periods, i.e. by low 
intensity of tectonic movements and slight relie f differentiation. This regime 
was reflected in a structural compatibility and morphological uniformity of 
the Massif, with altitudes of its planated surface (mostly peneplain with thick 
regolith mantle) ranging from 0 to 200 m a.s.l.  

The present-day relief of the Bohemian Massif developed for the most part 
in the Neotectonic period (Upper Oligocene to Quaternary).  

The older idea that  
o the Bohemian Massif responded to stresses caused by neotectonic 

movements generally as a rigid unit (with some differences in 
individual regions) and 

o that in the Bohemian Massif preserved in very large extent old 
peneplain (KUNSKÝ, 1968, p. 27), 

seams to be abandoned now.  
Already in 1930 Ms. Julie Moschelesová proposed the hypothesis of 

neotectonic megaanticlinals and megasynclinals in the basement of the 
Bohemian Massif. At present the Bohemian Massif is understood as a 
complex mountain, which relief is composed of megaanticlinals and 
megasynclinals, horstes and grabens and volcanic mountains? Individual parts 
of the Bohemian Massif moved in different directions and with different 
intensity during Neotectonic Period. The determination of directions, intensity 
and type of Neotectonic deformations of the Earth’s crust is difficult due to 
lack of correlated deposits. The southern part of the Bohemian Massif was 
exposed to subaerial erosion since Permian and the northern part after the end 
of marine transgression in the Upper Cretaceous Period. The problem for 
morphostructural analysis is to determine the intensity, direction, ty pe and 
may be even time of neotectonic movements using geomorphic methods and 
delimitation of individual morphostructures, incl. cartographic presentation.  

Definitions. Other authors have used some of the geologic and 
geomorphologic terms used in this paper in different ways. The writers´ usage 
of these terms is given below. 
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Morphostructural analysis is a complex of methodical approaches, which 
aim, is to explain direct or indirect links between present -day Earth’s relief 
and structure of Earth interior (GERASIMOV, 1970, p. 5).  

Morphostructure is a structural-geological base of relief, which includes 
rocks and impact of older tectonics (rock fracturing, folding, etc.) on which, 
due to neotectonics and exogenous processes develops relief ( GERASIMOV, 
1946). 

Neotectonics implies all tectonic processes that coincide geologically with 
the formation of present morphostructures in period from Upper Oligocene to 
Quaternary.  

Etchplain is a type of planation surface developed through the removal of 
material (thick saprolith) from the surface of an older planation surface. The 
overall process of stripping off a regolith and exposal of an uneven basal 
surface of weathering is termed etchplanation (THOMAS, 1994).  

Rock pediment (SUMMMERFIELD, 1991, p.347) is gently inclined slope cut 
across bedrock with gradients of between 2 and 10°  at the foot of receding 
steeper backing slope, usually covered by a patchy veneer of deposits only a 
few meter thick. The rock pediment and backing slope are composed of the 
same rock type.  

Glacis is a French term for a gently sloping erosion surface in soft rocks at 
the base of steeper backing slope composed by hard (more resistant) bedrock.  

Methods of morphostructural analysis of the Bohemian Massif. In 
morphostructural analysis and delimitation of morphostructures of the 
Bohemian Massif several methods were used. The important factor for 
delimitation of morphostructures is to establish the intensity, direction, type 
and time of neotectonic movements in individual parts of the Bohemian 
Massif.  

The first approach to analyze morphostructures of the Bohemian Massif 
was made by Czech geologist A. KOPECKÝ (1972) supplemented by map in 
the scale 1 : 1 mil. 

According KOPECKÝ (1972, p. 152) the Neotectonic period of the 
Bohemian Massif can be divided into two partial phases, which play various 
role in its present morphostructure. The first phase comprises the Upper 
Oligocene and Miocene, the second phase ranges from the Pliocene to 
Quaternary. For the delimitation of individual morphostructures A. Kopecký 
used geologic and geomorphologic methods. The most important 
geomorphologic methods used by this author were  

o Morphographic method,  
o study of river terraces and river patterns,  
o study of deformation of old planation surfaces and fossil weathering 

mantles.  
More detailed morphostructural analysis of the Bohemian Massif presented 

A. Kopecký in his paper from 1989 supplemented with map of younger 
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tectonic structures of the Bohemian Massif. The basic problem of 
morphostructural analysis is to determine basic stratigraphic and/or 
geomorphic regional level, which corresponds with stage of tectonic 
stabilization of studied area.  

A. KOPECKÝ (1989, p. 9) decided to use for morphostructural analysis of 
the Bohemian Massif regionally developed peneplain of the  Mesozoic–
Eocene age, covered by fossil mantle of weathering. He took this planation 
surface as basic (starting) horizon for further development of the Bohemian 
Massif. He supposed that during the final phase of formation of this peneplain 
its surface was at altitude 100–200 m above sea level. Based on this premise 
the author studied tectonic deformation of this basic surface and distinguished 
in the Bohemian Massif  

o Areas of slight neotectonic movements with the regime near to 
platform type in the central part of the Bohemian Massif, 

o areas of intensive (orogenetic) neotectonic movements in the 
mountain rim of the Bohemian Massif and in Central part of the 
Bohemian Moravian Highland and  

o areas of medium intensity of neotectonic movement in transition 
zone between both above named areas. 

In these areas A. Kopecký delimited individual morphostructures:  
o folds of different dimensions,  
o megaanticlinals and megasynclinals of the basement 

(MOSCHELESOVÁ, 1930),  
o horstes and grabens. 

Discussion. Cited papers of A. Kopecký were important contributions to 
morphostructural analysis of the Bohemian Massif. But there were also 
weighty methodological misinterpretations.  

First: at least since the paper of V. Král about problems of the peneplain in 
the Krušné hory Mts. published 1968, was clear that the area of preservation 
of an old Mesozoic–Eocene Peneplain in the Bohemian Massif is very 
limited. Thick (up to 300 m) tropical regolith was mostly stripped of and the 
basal surface of weathering was exposed on the most surface of the Bohemian 
Massif. This new Neogene–Quaternary Planation Surface, for which the term 
etchplain was used (CZUDEK, DEMEK, 1970),  

o Carries only remnants of tropical regolith (so - called roots) on 
fissure zones and  

o Is more undulated (articulated) than starting original Mesozoic–
Eocene Peneplain in relation to different resistance of bedrock to 
tropical weathering.  

Therefore, the use of etchplain as a starting (basic) surface for delimitation 
of morphostructures is not simple. The results of morphostruct ural analysis 
obtained by A. Kopecký by the use of hypothetical (already today non -
existent) Mesozoic–Eocene Peneplain must be therefore corrected.  
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Second: A. Kopecký did not use for morphostructural analysis other types 
of planation surfaces occurring in the Bohemian Massif as pediments and 
glacises.  

Third: the use of river terraces for morphostructural analysis brings many 
problems, especially because  

o There is not generally accepted scheme of river terraces in the 
Bohemian Massif 

o Due to different movements of megaanticlinals, megasynclinals and 
blocks it is difficult to date and compare not only river terraces of 
individual rivers, but even terraces of individual sections of the 
same river divided e.g. by antecedent sections 

o it is not clear origin of which terraces is controlled by climatic 
changes during Neogene and Pleistocene Periods and which are 
result of tectonic movements 

o the dating of individual terraces is very weak.  
Morphostructural analysis: Case Studies 
Pediments and crustal stability of Mt. Králický Sněžník. Mt. Králický 

Sněžník (1 423.7 m a.s.l.) is situated at the frontier between the Czech 
Republic and Poland. Mt. Králický Sněžník has a dense river pattern due to 
high average annual precipitation ranging from 800 to 1  200 mm. The most of 
the Czech part of Mt. Králický Sněžník is drained into the Morava R. whose 
spring lies on its southern slope at elevation 1  380 m a.s.l. In the village of 
Malá Morava empties into the Morava River its left tributary – the Malá 
Morava (Little Morava) River. Rock pediments and glacises d´erosion at the 
foot of border slopes of Mt. Králický Sněžník run out from the surrounding 
lower terrain into valleys both of the Morava R. and the Malá Morava R. as 
rock platforms at the foot of valley slopes. In the valley of  the Morava R. 
a prominent rock platform developed at the foot of the left valley side at least 
in two levels. The lower level is situated directly above the edge of the 
youngest incision. According to the State geological map 1  : 50,000 are the 
surface of the pediment covered by Neogene deposits, which are overlapped 
by Quaternary slope deposits. In the pediment, the Marble Quarry is situated, 
in the village of Velká Morava. In the Marble Quarry, crystalline limestone of 
the basement lays directly on the surface. Colluvial deposits of the Quaternary 
age fill a part of the depression of the karstified surface. The colored 
weathered mantle and deposits in cockpits among karst cones are evidently of 
a Tertiary age. The valley piedmont surface in the Morava River valley can be 
called a polygenetic pediment, which apparently developed during the 
Tertiary Period. In the Quaternary period, it was remodeled in periglacial and 
humid climate. Parts covered by Neogene fluvial and Quaternary slope and 
the author as peripediments interprets proluvial deposits. The analysis of rock 
pediments and peripediments indicated, that Mt. Králický Sněžník was 
a prominent mountain group already in the Tertiary Period (DEMEK, 
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KOPECKÝ, 1997b). The Quaternary tectonic movements and the incision of 
watercourses into Tertiary rock pediments were relatively small in the 
Quaternary Period (20 to 30 m only). Therefore, the analysis of Tertiary rock 
pediments of Mt. Králický Sněžník can be used for morphostructural analysis 
as evidence of the relatively stability of the Earth’s crust in given region in 
Neogene and Pleistocene Period.  

Morphostructural analysis of the map sheet 1  : 50 000 Žamberk in Eastern 
Bohemia. The author together with J. Kopecký and J. Vítek carried out the 
morphostructural analysis of the map sheet 1 : 50 000 Žamberk in the Eastern 
Bohemia. Geologically is the studied area composed of Upper Cretaceous 
deposits (claystones, sandstones) of the platform cover of Bohemian Massif in 
the western part and of the platform basement (crystalline rocks) in the 
eastern part?  

The authors used in the western par of the map sheet following procedure  
o The structural surface of the Upper Cretaceous deposits as the 

reference surface for delimitation of fold morphostructures 
(anticlines and synclines) due to deformations of this surface,  

o Fault scarps for delimitation of block structures.  
The authors used in the eastern part of the map sheet following procedure  
o The etchplain as the reference surface for delimitation of fold 

morphostructures due to deformation of this surface,  
o Fault scarps for delimitation of block structures.  

Morphographical properties of the structural surface of the Upper 
Cretaceous deposits enabled to delimit anticlines and synclines of various 
dimensions (small and large). On the contrary, morphographical properties of 
the etchplain made possible to delimit only the megaanticline of the Orlické 
hory Mts. (DEMEK, KOPECKÝ & VÍTEK, 1997a). 

The use of cryopediments for morphostructural analysis of map sheet 
1 : 50 000 Nové Město nad Metují in Eastern Bohemia. Rock pediments 
developed under permafrost conditions (cryopediments) are very common 
form in Cretaceous deposits of platform cover of the Bohemian Massif in 
Eastern Bohemia. The author together with J. Kopecký found valley 
cryopediments in the catchment of the Dědina River near the town of České 
Meziříčí. The rock cryopediments developed in Cretaceous claystones at the 
foot of valley slopes between the present-day floodplain and steps of 
Pleistocene terraces. The inclination of rocky piedmont platforms is very low, 
usually from 1 to 3 degrees. The cryopediments are bounded on Wurmian 
gravels of the floodplain which formed the local erosion al base for 
development of cryopediments. Therefore, cryopediments are result of 
cryogenic processes also in Wurmian Period and can serve as evidence of 
stability of the Earth’s crust.  
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The morphostructural analysis is very important part of the geomorpho logy 
as a science, but also for application of geomorphology in praxis. 
The morphostructural analysis of the Bohemian Massif is difficult due to 
absence of regional reference (basic) surface serving as 0 (zero) level for 
determination of intensity and type of Neotectonic deformation of the Earth’s 
crust. The original Mesozoic–Eocene Peneplain with thick tropical regolith 
was stripped of the weathered mantle and basal surface of weathering was 
exposed in Pliocene and Pleistocene Period. But morphography of t he new 
planation surface (etchplain) is more controlled by different resistance of 
bedrock to tropical weathering and therefore is more undulated (articulated) 
than starting original Mesozoic–Eocene Peneplain. Therefore, the use of the 
etchplain as 0 (zero) level is limited and etchplain can serve for delimitation 
of larger Neotectonic forms only (e.g. megaanticlinals or megasynclinals).  

Hence, the author proposes other tools for morphostructural analysis of the 
Bohemian Massif, which were not used by A. KOPECKÝ (1972, 1989) and 
others, like Tertiary rock pediments, Pleistocene cryopediments, structural 
surfaces and fault scarps. Some examples of morphostructural analysis in 
scale 1 : 50 000 are presented in paper from Eastern Bohemia (DEMEK, 
KOPECKÝ & VÍTEK, 1997a).  
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