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Classification of Pseudokarst forms
in Czechoslovzkia

Jan Vitek

SLMMARY

The paper is o geomorphoelogical classilication of preudokarst Torms in
Crochoslovalkia/Bohemien  Muassif and  the CoarpathiansS. In the aulhor's
opinion. forms cccurcing in non-carbonate rocks, are morphologically  and
often genctically noalegous to Lhe Torms of karst celief, and aee peoudokaorest
phonomena, They wee divided according Lo Lheir size into mpcralorms S oin
sundstone morphostructures of the Behemian Cretacoeous Basin some Ly pes
of rocky wvalleys, waler shed pleins and ridges, Torming rock cities in some
placess, mesoforms! six types of caves, sinkholes, rock perforations and
several Fock phonomensd, and microlorms/ weallse pits and niches, lapics.
ple /. The most prominent pseodokarst phenomens have been Tormed in
the sandstones of the Bohemian Cretacenus Dasin whose reliel may be
considerd  spspudokarsts. They are alse common in ether sediments: in
acovolcanic rocks and granilbe rocls as owell as in ohter bypes of rocks.
Peoudolarst Torms are the product of  geomorphological processes, espo-
cially weulhering and denudalion bleck rock slides, erosion, suffosion. el
tdnst of them have hkeen developing in the recent mild hamid climeatic
condilions.

Pseudolkarst forms are surface as well as subsurface pheno
mena. morphelogically and sometimes also genctically resem
hiing the Pforms of karsl reliefl. In geomorphology, however,
they represent a substantial problem because of a varied inter-
pretalion and diversity in opinions as viwied from lhe petro
graphical and genctic positions. From a petrographical point
of view rocks are traditionally divided into karst rocks’ carbo-
nates, especially limesicness, gyvpsum, rocck salt, loess, come
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times also jee, ie easily soluble rocks and non-karst rocks
frocks of low solubility or inssoluble rockss. Genetic interpreta-
tion based on climatic-geomorphological conception stresses the
that non-karst rocks are also affected in the respective climatic
geomarphological areas’ or periods’ by chemical influences of
the aggressive water or seolutions, i.e by corrosion, which is
considered to be a typical karst process. These problems have
been treated of by Blanck’ 191987 Klaer/ 19587, Wilhelmy/ 1958/,
Rasmussons 19597 Czudek el al’ 19647 Panos/ 19685/ Hedges
1988/, Cigna/ 1978/, and others.

Maturally none of these interpretations can be fully accepted.
Many transition phenomena are incidental to petrographical,
lithelogical, structural or climatic-geomorphological conditions
in the development of the relief. Within the territory of Cze-
choslovalia, in my opinion, the best criterion for the differen-
tiation of pseudokarst phenomena is the petrographical com-
position of rocks. Even if chemical changes, which affect the
structure of non-hkarst rocks in meso - or micro - relief, result
in the origin of phenomena morphologically similar to the karst
forms, they cannot be considered karst processes since their
geochemical character is often guite different from the solu
tion processes tlaking place in carbonales, Conseguently, not
every chemical change is a karst process, Mechanical as well
as chemical influences partake in the origin of most of the sur-
lace and subsurface forms in non-carbonate rocks, which is
the sume in the origin of phenomena of karst relief, In Cracho
slovakia only carbonates may be considered -karst rockss since
other karst rocks with developed karst phenomena’ do not
occur on 1ts territory.

S5ome clastic sedimenlts containing & certain proportion of
carbonale admixtures might have originated under the influen
ce of the karsl processes. Such forms were designated by Anel-
li© 18837 as «parakarst-. In Crechoslovakia some forms of the
relief in the carbonaceous conglomerates of the Carpathian
flysch’ eg. Sulovské skaly - Sulov Rocs’, and in Lhe calcareous
sandstones and marlites of lhe Bohemian Cretacenus Basin may
be considered parakarst or klastokarst forms,

Kosack’ 1952/ tried a global synthesis of the distribution of
pseudokarsl forms on the Earth, Among the first authors treat
ing the distinctive features of pseudokarst features of pseudo-
karst forms was Kunsky/ 19577 who clossified pseudokars into
lapies, sinkhnoles, several genetic and pelrographical tvpes of
caves, and described pseudokarst hydrography and the impor-
tance of pseudokarst phenomena. In a similar way pseudokars
forms were classified in the USA where Halliday’ 19607 distin-
quished pseudokarst phenomena in volcanic rocks. on shores,
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Fig | - Geoeral map of the main Jocalities of pseudokarst forms in Bohe-
mian hMuassil, A stale Trontier, B bhoundary of the Bohemian
Highland and the Carpathians

Sundstones in the Bohemian Cretaceous Basin

1 pseuduokarst relief in the Decln Highland

@ - psoudaokarst reliel in the Rualske Upland

4 - paeudokarst relisf in tho Jicem Uplund - -Bohonian Pacadises
4 - paeudokarst relicf in the Broumov Highland

s

G- raves and sinkholes in the Zlate Hory Highland

harlites in the Bohemian Cretaceous Basio

6 cawes and sinkholes in e Svitavy Upland

Palangene sediments

7 caves and sinkholes in the Sokoloy Tasin

Cranitic rocks

/ tors and microforms in the Giano Meountains

4 - lors, caves and microforms in Lhe Jizera Meuntains

14 - tors and microlerms in the Sumava Mountains

Il - tors, caves and microforms in the Novée Hrady Mountaons, and Pied
mont

12 - tors and miceolforms v the Javorice Highland

14 tors and microlorms in Lhe Zulova upland

MNeovolcanic rocls (basall, phonolite))

14 - caves and rock perforations in the Doupoy Mountains

15 - caves in the Ceniral Bohemian Mountains

1t - caves in the Luracke (Lusatiand Mounfains

Dther types of rocks

17 - caves o Lhe Orlice Mountains

18 - maicratorms in mooe schists, quartzites, pegmatiles in the Ash Moun-
tains

18 - microforms in orthogneiss in the Zdar Thehland

ap caves n orlthogneiss in the Dyje valley, Znojmo Highland

2l caves in lydites, Prague Upland
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in glaciers, and in loose sediments. Much attention has been
paid predominantly to pseudokarst caves. Some authors’ ez
Trimmel, 1868 do not differentiate befween karst and pseudo
karst caves but divide them according to the mode of their
arigin into primary? syngenciic’ and secondary/ epigenetic’. Ge-
netic problems of pseadokarst caves in Hungary have been stu-
died by Ozoray’ 19627, in Sweden by Tell’ 19637, Caves found
in lava were classified by Woods 1974/, From pseudokarst mi-
croforms much attention has been paid especially to lapies and
rock perforations’ Blanck, 1018, Klaer, 1956, Rasmusson, 1954,
Ollier, 1989, and others’

CGEOMORPHOLOGICAL CLASSIFICATION
OF PSEUDODKARST FORMES IN CEZECHOSLOV AKIA

In establishing the typical features of pseudokarst forms cri-
leria may be used, Most often, petrographical division into dif-
ferent kinds of rocks - in which individual forms ocour - is ap-
plied; or genetic criterion’ e.g, forms due to weathering, erosion,
slope movements, ete,”; or morphological orilerion, A geomor-
phological classification is probably most covenient because in
different types of rockes morphologically similar lforms may
arise due to a joint effect of different genetic agents; most
pseudokarst phenomena are of a polvgenetic origin. In the fol-
lowing sections the author divides pseudokarst phenomena in
Czechoslovakia according to their size into macroforms, meso-
forms, and microforms. A survey of the geologial and geomor-
phological conditions in Crechoslovakia was compiled by De
mek et t7 19717

A Psendoharst Macroforms

In geamorphology no precise determination of pseudokarst
macroforms has heen established so far. In Czechoslovakia
pseudokarst forms of different sizes and shapes occur only in
the morphostructures of sandsiones of the Bohemian Creta-
ceous HBasin resembling the respective types of Lhe morphostru-
clures of karst relief, In lhese morphostruciures (tablelands.
cuestas, monoclinal ridges, ete.) which may be considered basic
pseudokarst macroforms, pseudokarst phenomensa form g con
siderable part of the reliet so that we can speak of a pseudo-
karst reliel
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g, Gereral map of the main Iocalities of pseudokarst forms in the
Carpathians. A - slate fronlier, T - boundary of the Hoheminn High
Innd and the Carpalhians.
Flvach sediments
1 - paves and sifkholes in the Moravskoslogohe Beskydy Moontains
¢ - opaves and microforms in the Javorniky Meountains
cuvey and microforms in the Hostyn Mountains
caves and microlorms in the Chriby Meountains
3 paves and sinkholes in the Slovakian Beskids
Cirranilic rocks
i - caves and ook perfesubtions in the Vvsoke Tuuy [High Tatea BMoun
1ains!
T - osinkholes and rock  perforations  in the Zapadnn Tatry (West Tatra
Mountainst
& - sinkholes in the Mueke Tatry (Low Talra Mountains!
Meovolcanic rocks Tendesiles, agelomerales, basalts)
9 caves and rock perforations in the Polana Mounbains
10 - different  pacudokarsl forms  in the Kremnica Mountains,  Viacnik
Mountains, Stiavnicn hMountains, Kropine Meuntlains
- caves in the Cernva Mountains
12 - rock perforation in the Rurda Mountains
13 - different peadolarst Torms in the Stanske Mountans

A
i



fi Jo VITER

Basin as well as in flysch sediments of the Carpathians, Smal
ler fissure-type caves ococur also in neovolcanic rocks! phono-
lite, hasalt, andesite/ and mountainous areas in granilic rocks,/
ez in the High Tatra Mountains, Slovakia cuves, more than
10 metres long have developed as a result of Lhe decomposition
of mylonite levels/. They are more rarely lound in crystalline
schists,

2. Bedding-Tyvpe Caves

They occur only in sedimentary rocks, their origin being duc
to destruction of bedding planes/ ez cracking off of thick
rock benches, decomposition and washing away of lessresistant
parts’, Bedding-type caves are usually low and wide. Morpho
logically resembling these may be caves in crystalline rocks
developed along subhorizental joinls or cleavage planes though
they genetically belong to fissure-tyvpe caves.

Mumerous bedding-tyvpe caves are found in the sandslones
of the Bohemian Cretaceous Basin. Some of them contain water
achieving thus the character of spring-type caves/. eg. Barto-
sova Pec, Jicinska pahorkatina - Jicin Upland, 20 m long/. Lar-
ger caves occur in Paleogene sediments in lhe valley of the
Ohre in the Sokolov Basin/ Cikanka - Gipsy Cave/ smaller bed-
ding-type caves have alse been discovered in flysch sediments
of the Carpathians,

3. Cave Niches

These occur in various tyvpes of rocks, their morphology dif-
fering a great deal. Some of them are wide having the chara-
cter of overhangs, others are deeper and narrow., bost cave
niches have developad in clastic sediments. Accrding 1o thair
mode of origin they may be divided into two hasic groups, The
first group includes elliptical concave openings in rock walls
which may be in fact widened and deepened jointsd of «tafoni-
typed frmed below the solid crust of rocks in their less resistant
layers. They are the product of differential weathering and
rock denudation which is espeially due to chemical proces-
ses. Some of them are comparalively large with small openings
leading to the surface. The second group of cave niches are
verhangs/ «abri-/ in whose genesis especially mechanical for-
ce of weathering in less resistant lavers/ svstem of right-an-
gled joints, great abundance of joints, facies differences in the
succession of strata, etc./. In the development of some cave
niches, also, lateral erosion by river flows, suffosion and other
geomorphological processes have laken part.
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genl juints. Such sels are more easily affected by desiructive
forces of weathering and erosion. The shape of the caves de-
pends upon the orientation of joints, The caves are usually ver-
tical, high and comparatively narrow.

Fissure-type caves ooccur in different types of rocks vet most
aften they are found in tectonically disturbed sediments. In the
sandstone areas especially of the Bohemian Calcareous Basin
differently large fissure-type caves have developed/ particu-
larly in the Jicinska pahorkartinag - Jicin Upland, the Decin-
ska virchovina - Decin Highland, and the Broumovska wvrcho
vina - Broumov Highland/, For instance, in the Teplice Rocks/

Fig 3 - Analogous lorms Lo the tower karsl wre pinnacles and pillars in
sandstone rock cilies of the Boheminn Cretaceous Basing Pinnacle
in the Browmoy Highland (Teplice Bocks) with  lapies on iop.
Phnoto aulhor

Broumov Highland/s the cave called Skalni chram/ Hocky Do-
me/ originated as a result of the destruction of Upper Creta
ceous sandstones along joints’ orientation of joints 14i°-149%7
This cave 15 45 m long and 1,2-2 m wide. In its front part il opens
up to the surface of the sandstone plateau/ fto a height of 50
m/ so that it achieves the characcter of a rocky gorge passing
backwards inlo a fissure-tvpe cave, A few fissure-type caves
have boeen formed also in marlites of the Bohemian Cretaceous
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Concave/ negative’ macroforms in chis tvpe of relief are re-
presented by different valley forms especially canvons/ val-
levs with abrut rock wolls, foot-hill wastes or debris - or allu
viomcovered floorsd and gorgess narrow vollevs with rock
walls in the whole relief/, Rocky vallevs developed along pro-
minent joint systerns are commen phenomena in all rocky areas
af the Bohemian Crelacecus Basind Decinsks vrechovina - De-
cin Highland, Ralska paharkatina Ralsko Upland, Jicins-
ka pahorkatina - Jicin Ubkland, Broumovska vrchovinag - Brow
mov Highland/, Ocourrences of other valley pseudokarst forms/
hlind, hali-blind/ are only occasional.

OF the convex/ posilive’ pseudokarst macroforms in the sand-
stone macrostucturcs of the Bohemian Cretaceous Basin - ac-
cording io my opinion - the most imporian. are water-shed plains
and ridges forming in some places isolated pillars and cones -
the «rock cities. which are a morphological analogy of the
forms of the tower karst/ Fig, 3/

B¢ Preudokars: Mesoforms

The occurrance of pseudokarst mesc - and micro-forms is
restricted to the surface of plateaus and rocks scarps.

Feeudokarst mesoforms in different lypes of rocks include
cavies, sinkholes, larger rock perforations and some other rock
[arms,

Cnves

All pseudokarse caves in Crechoslovakia are epigenetic/ se-
condarys caverns developad under the influence of weathering
and rock denudation, slope deformationss block shdes, collapses
and wasle accumulations” or other geomorphological processes
such as fluvial lateral erosion, suffosion, etos, Most caves
have developed in clastic sediments due o lheir favourable
structural properties’ non-homogeneity, tectonic disturbances,
deposilion conditions, permeahbility, etcs. According te their
manner of genesis and morphology pscudokarst caves in Cze-
choslovalkia may be divided into six groups: fissure-tvpe caves,
hedding-lvpe, cave niches, crovico-type cavesn. talus-type na
ves and combined-type caves,

! Fissure Tvpe Caves

Their origin depends upon the existence of prominent verti-
cal/ or inclined/ joints sets represented by parallel or conver-
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[ sandstones of the Bohemian Cretaceous Basin large cave
niches occur, such as in the Klokeské skaly/ Klokoc Rocks/,
Jicinska pahorkatina - Jicin Upland: here the cave called Po-
stojndas 262 m?Y originated through the combination of several

g, 4 Cave niche =Absina- in andesite sgglomorates, Polans Mountaons
Phaoto author

smaller niches of Lhe «tafonis tvpe, Caves niches in sandstones
i the Decinska wvrchovina/ Decin Highland/ and the Ralska
pahorkatina/ Ralska Upland/ arc mostly of a character of a
wide overhangs. Smaller cave niches have been formed also
in marlites of the Bohemian Cretaceous Basin, in flysch sedi
ments of the Carpathians, in Carbeoniferous, Permian and Pa-
lecgene sediments (arkoses and conglomerates]. Numerous
smaller cave niches have been formed by destruction of granitic
rock forms/ Jizerské hory - Jizera Mountains/: and in crystal-
lineg schists/ Orlicke hory - Orlice Mountains/, in lydiles/ Pra-
zska plosing - Prague Upland/, in quartzites, amphibolites, ef-
fusive rochkss Peolara - Peolana Mountains, Doupovské hory -
Doupoy Mountains, {Figo 47 and alher tvpes of rocks.

4, Crevice-Type Caves

They have been mostly produced by the movements of large
blocks in dilfferent types of compact rocks arising as oracks,
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these are widened along teclonic contactss/ exceptionally also
along bedding planes/ and clefts/ not of fectonic natures by
the breakdown of blocks of rock, In their initial stage the ope-
nings are narrow and highd achieving sometimes the chara-
cter of vertical pits of a roof-like or V-shaped cross section,
dependent upon the mode of the rock block slide; the roof is
formed by the highersituated blocks of rocks/. Apart from the
gravity slope failures other geomorphological inllucnces. e.g.
rock decomposition. collapses. and block acoumulation also
contribute to their formation.

Numerous crevice-type caves and vertical pits have been for-
med in the flysch sediments of the Carpathians, especially in
Lthe Moravskosleske Beskydy/ Moravo-Silesian Beskids/ eg. the
cave «Cyrilka., 350 m long, the abyss «Na Knehyni-, 56 m decp.
in the Slovenské Beskydy/ Slovakian DBeskidss, in the Hostyn
ske vrchy/ Hostyn Mountains/, in the Javorniky/ Maple Moun-
tains/, in the Javorniky/ Maple Mountains/, in the Vizovicka
vrchovina Vizovice Mountains/, etc. More than 100 m long
crovice-type caves may also be found in marliles of the Bohe-
mian Cretaceous Basin/ Svitavska pahorkalina - Svitavy Up-
lands as well as in sandstone morphostructures. In the Bohe-
mian Massif/ Ceske stredohori - Central Bohemian Mountains,
Luzické hory - Lusatian Mounlains/ and in the Carpathians/
Cerova vrchovina - Cerova Mountains/, crevice-tvpe caves are
the result of decomposition of neovelcanic rocks. Larger caves
occur in orthogneiss rocks in the Dyvje valley! Znojemska vrcho
vina - Znojmo Highland/ Fig. 57,

Crevice-type caves alsg ocour in great abundance in areas
composed of carbonaceous rocks where they may be affected
be karsl processes, and oflen display a rich sinter decoration
fMrequently being included in the forms of hkarst relief/. Thev
arise, for instance. as a result of destruction of fragmets of do
lomite nappes in the upper series of the West Carpathians, or
are produced by the cambering processes in the travertine
clevations.

5. Talus-Type Caves

These caves aie in fact free spaces formed between boulders
and rock block debris distributed on the floor of some rock-
walled vallevs, or in stone fields and piles of boulders, The ori-
gin of is often attributed to cryvogenetic disintegration which
took place in the periglacial conditions of the Pleistocene Gla-
cial periods. Some types of debris, however, date from the Holo-
cene. The spaces belween the boulders are of quite irregular
shapes and profiles, wider passagewavs alternating with the
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«fat man's miseries. and «sgueezes., some of which are pas
sable for several hundreds of metres, This type of cave is so-
metimes called a «pseudocaves.

Fig & - Crevice-type cave i the orthogneiss slope of the Dyje valley
near VMreanov (Znoimo Highland?,
Fhoto guthore.

Talus-type caves of larger dimensions maybe found in sand
stone areas of the Bohemian Cretaceous Basin/ Broumaovska
vrchovina - Broumov Highland, Ralska pahorkatina - Ralsko
Upland/; in granitic rocks/ Vysoké Tatry - High Tatra Moun-
tains, Jizerske hory - Jizera Mountains, etc./; and in nesovol-
canic rocks/ Ceské siredohori - Central Bohemian Mountains,
Cerova vrchovina - Cerova Mountains, eto./,

i, Combinad-Type Caves

The orizgin and development of combined-tyvpe caves has been
affected by at least two genetic agents whose influence was of
a different intensity al different times. The resulting shape of
the cave always displays strong morphological traces of the
respective genetic types.
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Combined-lype caves may be lound @ ondifferent types of
rocks Quite froguent are combinalions, eg. fissure-and bed-
ding-type cavess sandstones in the Bohemian Cretacecus Ba-
sins: tissure-and talus-lype caves/ sandstones, granitic rocks,
nacvoleanic rocks’, orevice and falus-tvpe caves, fissurc-and
crevice Lype cacves; and cave niches and talus-tvpe caves, clo

Shinlzholes

According to the mode of their origin as well as merphology,
sinkholes and similar sink-shuaped concave Torms in non-karst
rocks may ke divided into two basic groups:

1/ Sinkheles due to the process of suffosion subsidences, el
ptical m outline or elongated along prominent fissures.

24 Sinkholes due to slope deformations’ especially block rock
slides/; they are elongated shape and mostly paurallel o the
slope. Combinations of both types may also be found.

Sinkholes siluated i the Bohemian Tighland, especially in
sandstones of the Bohemian Cretacenus Basin/ Jicinska pahor
latina - Jiccin Uplands whih are due to suffosion subsidence
were described by Kunsky, 1957, Balatka, Sladek, 1969, Kral,
1975, Sweeting, 1972 They are leas froguent in Upper Creta-
ceous marlites or Paleopene sedimentss Sokolovska panev -
Sokolov Basind and in neovolcanic clevalions et

Sinkholes and similar deprossions formed in slopes as a re-
sults of rock block slides occur especially in the West Carpa-
thians/ Kunsky, 1957, Memcook et al, 19774, eg. in the High Ta-
tra Mountains, the Low Tatra Mounlains, the West Tatra Moun-
tains, the Slovakian Beskids, elc, in different types of rocks’
crystalline rocks and sediments/. Smaller sinkholes formed as
a result of the rock block slides may ke found also in various
ather places in the Bohemian/ sandstone and marliles in the
Hohemian Cretacecus Basin.

Hoch Perforations

Rock perferationss openingss, such as rock arches, natural
Lridges, windows and tunnels are pseadokarst meso - and micro
- forms commenly observed in the Bohemian Highland and in
the Carpathians. Rock arches are openings in rocks of larger
dimensions where at least one side of the arch is firmly rooted
in the rock substratum. The roof of the arch or natural bridge
15 ususlly situatad at the level of the surrounding land, Win-
dows are mostly smaller opinngs, not reaching down to the rock
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base. Tunnels are undecground openings, usually long, low and
narrow. Rock perforations in non-karst rocks are mostly the
product of differential weathering processes and rock denuda-
vion, such as lhe joining of two opposite-lying rock niches or
slender pillars at the crossings of joint sets,

Tock arches may be found in clastic sediments/ especially
in the sandstones of the Bohemian Cretaceous Basin/ where
lhey are particularly large. One of lhe most extensive sand-
stone rock archess natural bridgess in Europe is the Pravcice
Gate, Decinska vechovina - Decin Highland/. The arch of the
briclge is 16 m high and 27 m wide, and 3 m thick, Rock arches
aof smaller size occur also in the Halska paborkatina’ Ralsko
Upland{, the Jicinska pahorkatina’ Jicin Upland/ and in the
Broumovska virchoving’/ Broumowv Highland/, In other tvpes
of rocks, arches are not Comouon.

Windows are freguenily forms of seleclive weatheoring in dif
ferent types of rocks. Thew exist in large numbers in sandston
areas of lhe Behemian Cretacoous Basin, They are also [re
gquenl in pyroclastic neovolcanic rocks of the Carpathians
Slanske vrchy - Slanske Mounlains, Viacnik - Visenik Moun-
tains, Stiavnicks vrechy - Stiavnics Mountains, etcd. They are
not so frequent in other types of rocks, but do ocour in granitic
rocks in tectonically disturboed beds as a result of the exfolia-
tion as well as the decomposition of xenolith bodies; and in
crystalline schists along joint and foliation planes, ete.

Tunnels vcour predominanly in sandstones of the Bohemian
Cretacecus Basin, in tectonically disturbed granite/ the Tatra
Mountainss, in crystalline schistss Zdarske vrehy - Zdar High
land/. and in pyroclastic necvolcanic rocks.

Raoecl: Phenomenco

Convex!/ positive/ moesoforms are wsually - quite unjustly -
not included in the pseudokarst forms; this is maost probably
dues 2 the difficulty with which they may boe recognised, In my
opinion, several othar isolated rock formss of Lthoe «lors. Lype/
not differing genetically from similar forms of larst relief
S Panos, 196545 should e included in pseudokarst forms, This is
cspocially true of rack forms of shapes which are due to the
forces of seleclive weathering.

In the pseudeckarst relief of sandstone morphostructures of
the Bohemian Cretaceous Basin, mushroom rocks may be in-
cluded in pseudokarst forms. They are produced by differen-
tial weathering which etches oul weaker parts of the rock
along the succession of sandstone strata,
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O/ Peeudolarst microfornms

Fseudokarst forms include various microforms which are the
result of rock decomposition and denudation. Their morpholo-
gical analogy may also be found on rocky surface of karst re-
lief, vet they often occur in greater abundance and morpholo-
mical variely in non karst rocks. They include cock cavities.
rock niches, lapies and weather pits/ pan-holess.

Fock Cavities and Rocl Niches

Deep and shallow elliptical rock cavities and rock niches of
various lypes’ of smaller size than cave niches/ occur in ver
tical, inclined or hanging rock walls. They are found in diffe.
rent types of rocks, especially in clastic sediments,

Rock cavities and rock niches of dilferent shapes and dimen-
sions are typical forms of microrelief in rocky areas of the
BEohemian Cretaceous Basin, Some of them are shallow, others
are incized deeply into the solid crust of the rock. They often
form large systems and honeycomhing patterns. Most authors
consider these forms 1o be the product of seleclive denudation
due Lo mechanical, chemical and biological decomposition and
deflation of sandstones. Large numbers of these microforms
areg concentrated in the «rock cities. of the Decinskd vrohovi-
na/ Decin Hinhgland/, the Halska pahorkatina/ Ralsko Up-
land/ the Jicinsksa paborkatinas Jicin Uplands and the Brou-
movska vrchovina/ Broumov Highland/, They are guite fre-
quent in some analogous lvpes of sediments, such as in flysch
sandstones and conglomerates in the Carpathians and in Per-
mian and Carbonilerous arkoses and grevwiackes, eto

Somewhat different tyvpes of rock cavilies and rock niches
may be Ffound in granitic rocks. Of special prominence are rock
cavilies of the -tafoni- types Blanclk., 19198, Klaer, 19567 which
originate below the solid crust of the rock surface in vertical
and hanging rock walls, They are the product of chemical as
well as mechanical changes in which less resistant parts below
the protecting crust/ mostly composed of limonite/ are weathe-
red away, thus leaving pits widening inwards. Small ocourren
ces of rock cavities and rock niches in pranitic rocks of the
Bohemian Massif may be found/ Demelk, 1964, Czudek et al,
1864, Votypka, 1970, ete/ in the Zulovska pahorkalina’ Zulova
Upland/, the Javoricka vrchovina/s Javorice Highland/, Lhe Su
mavas Bohemian Fores/, the Jizerskeé hory! Jizera Mountains/.
Shallow rock cavities and niches of dilferent shapes ocour in
crystalline schisls, pegmaltites, andesites, etc
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Lapies

Lapies/ Karren/ are comparatively frequent micreforms in
certain types of non-karst rocks Morphologically and often
also genetically, they are similar to lapies of karst relief. They
originate as a result of chemical, mechanical/ biochemical and
biomechanical/ weathering processes. Terms denoting pseudo-
karst lapies mayv egually be applied for lapies of the karst re
liefs Bdgli, 1960, Sweeting, 19727,

In Crechoslovakia in areas composed or granitic rocks, chan-
nel lapies/ Rinnenkarren/ have developed forming deep groo
ves divided by rounded ridges or the inclined rocky surface.
Their origin is dues Klaer, 1856, Czudek et al., 19647 to the joint
effect of mechanical erosion by rain water and chenuical rock
decay. In granitic rocks of the Bohemian Massif channel lapies
have been found, for instance, in the Jizerske hory/ Jizera
Mountains/, in the Zulovsksa pahorkating Zulovd Upland/, in
the Javoricka vrchovina’ Javorice Highland/, etc, Less promi-
nent channel lapies occur in orthogneiss/ Zdarské vrchy - Zdar
Highland/ as well as jsolated in quartzites/ Jeseniky - Ash
Mountainss.

Different types of lapies have been found in the sandstone
areas of the Bohemian Cretaceous Basin/ Balatksa ot al, 1989,
Vitek, 19798, They may be divided intoe channel lapies/ chan-
nels divided by continuous or partial ridges/ formed by the
mechanical or chemical actlivity of aggressive water; pit lapies
whose development has also been alfecled by the destructive
action of vegetation roots as well as by biochemical influences,
and step lapies/ Trittkarrens formed in inclined rock plates
glong bedding joints, 7Vitek, 1882/,

Weather Piis

Weather pits/ bowls, panholes/ are elliptical openings in the
surface of horizontal or gently inclined rock plates. They many
be found in different lypes of rocks, especially in granitic rocks
and sandstones, Similar solution pits in carbonate rocks are
called Kamenilsas.

Classic studies on weather pits have been so far concerned
with areas composed of granitic rocks where they are the most
commonly observed microforms. In the opinion of some con-
temporary authors/ Klaer, 18568, Crudek el al, 1964, Hedges,
1969, Ollier. 196897 weather pits are the result of complicated
weathering processes and rock denudation; individual develop
ment phases occur and important role is played by mechanical
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changes/ sepacalion of mineral grains by micro-frost action,
chemical effects’ decomposition of some minerals, e biotite/,
and biochemical eflects’ changes in the guality and the pH of
water stagnating on floor of the weather pitss.

In the granitic rocks of the Bohemian Massit perfecily de
veloped weather pits may be found in the Jizerské horyd Jize-
ra Mountains/, the Krkonese/ Giant Mounlains/, the Ceskomo-
ravska vrchovina/ Bohemian-Moravian Highand/, the Suma-
va/ Bohemian Forest/, the Zulovska pahorkatina/ Zulova Up-
lands, etc. They are guite frequent in the Upper Cretaceous
sandstones of the Behemian Cretacecus Basin/ Broumovska
vrchovina - Broumaoyv Highland, Luzické hory - Lusatian Moun-
tains, elc/, in the flyvsch sediments of the Carpathians, in Car-
boniferous arkzoses, etc. They also cocur in other tvpes of rocks,
such as mica schists/ Jeseniky - Ash Mountains/, orthogneiss
fdarske vrohy - Zdar Highland/, pegmatites and quartzites
fleseniky - Ash Mountains/.

LUSAMMEMEASSUN

Der Beitrag bebnff dic geomorphologische Klassilicierung der Pseoado-
karstformen in der Tschechosloevakeis in der Bohmischen MMasse und in den
kharpatens. Der Verfasser hidlt Mr Pseudeokarstiormen in der Tschechoslo-
vakol solche in den Nichtkarbenaten entstandenen Formen, die sich als
marphologische, bew. genetische analogice der Karsureliclsfermen zeigen. Der
Dimensionsabkstufung entsprechend, teilt man die Pseudokarstformen  fol
gendermassen: L Makroformend irpendmanche Lypen von Felsentilern in
den Sandsteinmorphosirukiuren des Béhmischen Kreidebeckens: siellenweise
als die «Felsenstidies memliederte Wassorscheideplaleaus und Himme: 2
Mezzeformeonssechs Grottentypen, «Dolinens, Falzenperforalionen und rgend-
mitnche  Felzenformend, 3. Mikrolormens Felsennischen, «Tufonis Brockell
dcher. Karren und Felsenndples, Besondsars vollkommen enlwickelle Psewdo-
karstiformean der Ausmass - ungd Gestaliskala linden =ich in den Sandsteinen
des Bohmischen Kreidebeckens, wo man schier Gbee cin -Psouwdokarstreliefs
sprachen kann, Hiufig findet man die Psoudolarstformen auch in den an
deren Sedimenlen, Nepvulkanilen, Graniloiden, vercinzelt auch in anderen
Cresteintypan, Die Pseudokarsiformen sind als Produkt der peomorphologi-
achen Prosesse, namenllich der Gesteinsverwitterung und  Abbrocung, der
Hangblockbewegung, Erosion. Suffosion wsw, entstanden. In den allermeisten
Fillen entwiclieln sich die Pseudokarstformen in den resenten Bedingungen
des massig feuchten Blinnss..
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