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Section 1. Geomorphology
Cexkuusa N° 1. N'eomopdonorus

JAROMIR DEMEK

PLANATION SURFACES
OF THE MORAVIAN CARPATHIANS (CZECHOSLOVAKIA)

1. Introduction

Of the extensive mountain arc of the Carpathians only its western part extends
to Moravia. The Western Carpathians on Moravia's territory consist of dissected
highlands and mountains of the Outer Western Carpathians and lowlands and
hilly lands of the Inner Carpathian Depressions. The Outer Western Carpathians
are built of flysch deposits with small limestone blocks of the outer cliff zone
(Stramberk, the Pavlovské vrchy Hills). The flysch sandstones, shales and
claystones were folded at the turn of Paleogene and Neogene into overthrusts
and shifted from southeast northwestwards. In Neogene and Quaternary the
tectonic movements continued, mainly those of different blocks along faults. The
Inner Carpathian Depressions represent a foredeep with a faint rehef on a sedi-
mentary fill of Neogene and Quaternary deposits.

In this paper attention will be paid above all to the planation surface in the
Outer Western Carpathians in Moravia.

2. General geomorphological conditions

The Outer Western Carpathians consist of a system of ridges bordered by
hilly lands. In the eastern part — mainly on the frontier between the Czech
Socialist Republic and the Slovak Socialist Republic — the ridges exhibit
a mountainous character (the Bilé Karpaty Mits., the Javorniky Mts., the Mo-
ravskoslezské Beskydy Mts.). In the Moravskoslezské Beskydy Mts. the ridges
reach their greatest heights by Mt. Lysa hora (1323 m). Westwards they
become lower displaying a highland character (the Zdanicky les Highland,
the Chtiby Highland). The ridges are bordered by hilly lands. The hilly
lands border the Outer Western Carpathians not only on their margins (for
instance the Podbeskydska pahorkatina Hilly land, the Liten¢ickd pahorka-
tina Hilly land, the Kyjovskd pahorkatina Hilly land) but penetrate bay-likely
even into the higher central parts. The hilly lands are connected morphostructu-
rally both with tectonic depressions — grabens (e. g. Jablunkovska brazda
Furrow) and areas of less resistant rocks (mainly shales and claystones).



‘3. Present knowledge concerning surfaces of planation

The occurrence of subaerial planation surfaces in the Outer Western Carpathi-
ans was described as early as at the end of the past century and the beginning
of this century. Mainly in the mountainous parts of the Moravian Carpathians
occurrences of planation surfaces in various altitudes above sea level have been
established. The flats of the planation surfaces often have a step-like aspect.

A general survey of the former knowledge of surfaces of planation in the
Outer Western Carpathians in Moravia can be found in T. Czudek — J. Demek
— O. Stehlik’s paper of 1965.

The basic problem of the study of planation surfaces in the Moravian Carpathians

is the question

— if in this region only one regional surface of planation of Neogene age is
developed broken by later neotectonic movements with its parts occurring
in various altitudes above sea level (]. Krej¢i's Post-Badenian peneplain,
1944) or

— if several planation surfaces of Neogene and Quaternary age developed in this
region.

The Moravian Carpathians are a part of a reglon with a very active neotectonic
period. The forty metres thick Upper Pliocene sediments filling a graben in the
Dftevnice River valley (J. Krejéi 1955) and the uplift of these deposits up to even
400 m a. s. L. in the Chfiby Mts. (E. Mené&ik, V. Pesl, 1961') indicate a conside-
rable intensity of Neogene and Quaternary tectonic movements. When analyzing
the surfaces of planation of the Moravian Carpathians this fact should be taken
into consideration.

4. The analysis of the planation surface of the Moravian Carpathians

In greatest altitudes above sea level tlats of the planation surface occur in the
Moravskoslezské Beskydy Mts., where it was found on the main ridge in the
surroundings of Mt. Lysa hora (1323 m), on Mt. Smrk (1276 m), Knéhyné
(1257 m) and Mt. Travny (1203 m). The flats occur even on the ridge of Mt.

“Radhost (1129 m) and the so-called Zadni hory Mis. on the frontier between
the Czech Socialist Republic and the Slovak Socialist Republic, In the Hostyn-
sko-vsetinska hornatina Highland the planation surface occurs in the summit parts
of the ridges in altitudes of about 800—900 m (Solasi 861 m, Kele¢sky Javornik
864 m). The main ridge of the Javorniky Mts. is narrow and no planation
surfaces can be found there. But there is a surface of planation in the Pul¢inska
hornatina Highland in altitudes betweer 750 and 800 m continuing behind the
water gap of the Senica River into the Komoneckd hornatina Highland. A pla-
nation surface occurs even on the ridges of the Bilé Karpaty Mts. in altitudes
of 800 up to 970 m (Velka Javofina 970 m).

The surface of planation on the mountain ridges exhibits everywhere the same
features. It is a convexly rounded ridge with flats cutting folded rocks of various
resistance. The height differences between the lowermost and uppermost places
in the individual more extensive parts of the planation surface range between
30 and 40 m. In places tors and monadnocks rise above the flats.

But the same planation surface occurs even on the lower ridges of the Vizo-
vickd vrchovina Highland, the Chtiby Mts. and the Zdanicky les Mts. in alti- -
tudes between 600 and 300 m. The planation surface is in no relation to the
present river pattern. Weathering products of a very small thickness occur on the
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flats. In places the rocks of the bedrock crop out almost to the ground surface.
The differences in the thickness of the weathering products depend rather on the
type of bedrock than on the duration of a certain type of weathering. Pleistocene
and recent products of weathering prevail.

But the planation surfaces in the hilly lands of the Moravian Carpathians
exhibit a completely different character. In the hilly lands and on the edges of
highlands and mountains concave rounded ridges occur bordering the valleys
of the present-day streams. These concave surfaces penetrate by wide bays from
the margins of the highlands and mountains into their parts. In the places
of the occurrence of less resistant rocks these surfaces extend reaching widths of
even several kilometres. On the slopes of water gaps in predominantly sand-
stone ridges the surtaces change into narrow ledges on slopes but are disiinctly
linked to broader surfaces in the wide bays between the ridges. The lower concave
planation surfaces are separated from the upper planation surface on rounded
sandstone ridges by relatively steep erosion-denudation slopes. Owing to their
expressiveness some of these slopes were formerly interpreted as fault scarps.
But a detailed analysis has shown that here erosion-denudation slopes are
concerned. The concave surfaces bordering the present-day river pattern form

Kele&sky
864 javornik

1. Blockdiagram of planation surfaces of the Hostynské vrchy Hills and the Pod-
beskydska pahorkatina Hilly land. On the summit parts of Mt Keledsky Javornik and
the adjacent ridge of the Hostynské vrchy Hills relics of a Post-Badenian planation
surface occur remodelled by Pleistocene cryogenic processes. In the Podbeskydska
pahorkatina Hilly land a younger Pliocene planation surface of pediment type can
be found. Drawn by Dr. ]J. RauSer, geological structure according to Dr. Z. Stranik CSc.
Explanations: Magura unit: 1. Solan beds (sandstones, Paleogene).

Silesian unit: 2. Krosno beds (sandstones, claystones, Paleogene), 3. menilite beds
(sandstones, claystones, Paleogene), 4. sub-menilite Paleogene — claystones, 5. clay-
stones (Upper Cretaceous).

Subsilesian-Zdédnice unit: 6. Zdénice-Hustopede beds, Paleogene, 7. menilite beds
(cornstones, claystones), 8. clay-sands (Miocene).
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several levels. The uppermost level is developed on the slopes of sandstone
ridges as a relatively narrow ledge. It is separated by a steep slope from the
ridges, and a denudation slope from the broad concave surface above the upper
edge of the river valleys. The broad surfaces are on the lower reaches about
100 km above the present-day floodplain. But their relative height decreases
upstream.

The lowermost concave surfaces were studied in detail in the Mikulovska
vrchovina Highland and the Central Moravian Carpathians (T. Czudek —
J. Demek, 1968, 1970, B, Balatka et cons., 1974). These concave surfaces are
immediately linked to medium and in places even low accumulation river terraces.
Their width is usually several tens up to hundreds of metres. They are often
developed in two levels separated by a rather low (about 25 m) erosion-denu-
dation slope.

The surfaces of planation of the medium and low levels penetrate from the
main valleys into the valleys of the tributaries. And it is this circumstance which
can be considered one of the proofs that these planation surfaces are of different
age and not parts of one Neogene broken planation surface. Another evidence
i. e the form and genesis of slopes separating the surfaces was already mentioned.
There is no doubt of the considerable extent of neotectonic movements in the
Moravian Carpathians but in less resistant flysch rocks even the development
of erosion-denudation forms was rather fast leading towards the end of Neogene
and in Quaternary to the development of the extensive planation surfaces
mentioned.

5. Genetic interpretation of planation surfaces

The upper planation surface shows all features of a regionally developed pla-
nation surface cutting after the Badenian probably the whole region of the Mo-
ravian Carpathians (]. Krejéi's Post-Badenian peneplain, 1944). The neotectonic
movements divided this surface and uplifted it to various altitudes above sea
level. It cannot be established on the basis of the relics preserved if it developed
by down-wearing or slope retreat (back-wearing) (pediplain). Under Pleistocene
periglacial conditions the remnants of the planation surface were remodelled
in places by cryogenic processes and cryoplanation terraces developed.

But the medium surfaces have undoubtedly the form of pediments and erosion
glacis. They developed in connection with the present-day river pattern and
penetrated along the streams from the margins into the centres of the highlands
and mountains. Tectonic movements are the cause of the interruption of the
development of the older and the beginning of the younger pediments. On
margins of mountain ranges in less resistant rocks the pediments merge in.
a pediplain.

The lowermost surfaces developed under permaifrost conditions in the Pleisto-
cene. These surfaces have also the form of pediments and can be called cryopedi-
ments. They are related to middle and in places even to low Quaternary river
terraces. In places they occur between the higher and middle river terraces of
Pleistocene age. ‘

Cryopediments are developed even in non-consolidated Neogene and Quaternary
deposits of the Outer Carpathian Depressions. They penetrate along valleys
from the Outer Carpathian Depressions in the highlands of the Outer Western
Carpathians. In periglacial climate frost-weathering, solifluction, sliding and
above all nivation were acting on the steep slopes of the cryopediments. It was
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mainly nivation which was the decisive agent in the reireat of steeper slope
sections and the cause of the development of these planaticn surfaces. On the
gentle slopes of the cryopediments mainly transport acted which was concentrated
in the dense network of dells. The higher humidity in the axes of the dells
allowed a faster removal of the material descending the steeper upper slope.
The activities of running water and deflation cannot be omitted either. Permafrost
created an impermeable layer so that surface run-off was possible even in well
permeable rocks.

&

Roinov p.R. S

=

2

|

S = 7
N

i

Ly

Wi S8
= i :Heréilk g /
i, 89

IS L N
) ////\\\‘//27%/11\\\
=

: 4_;-_.:_:;::__ §§,—%

N

2. Blockdiagram of the central part of the RoZnovska brazda Furrow with planation
surfaces. On the right, on the ridge of the Moravskoslezské Beskydy Mts. (Radhos!
1128 m) relics of the Post-Badenian planation surface remodelled by slope move-
ments occur. Lower on slopes Pliocene up to Lower Pleistocene planation surfaces
of pediment type can be found. Contructed by Dr. J. RauSer, CSc., geological structure
according to Dr. Z. Stranik, CSc.

Explanations: 1. Magura nappe, Solai beds [(substantial prevalence of sandstones),
2. Silesian Paleogene with beds of Ciezkowice — sandstones. 3. beds of Istebné,
4. Godula beds.
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6. Age of planation surfaces

There is little evidence available for the establishment of the age of the surfaces
of planation in the Moravian Carpathians. According to analogy with the Slovak
and Polish Carpathians (cf. E. Mazar, 1965, M. Klimaszewski, 1972) the upper
planation surface is supposed to be of Upper Miocene age. The middle level of the
pediments is of Pliocene up to Lower Pleistocene age.

Most extensive cryopediments in the Central Moravian Carpathians are linked
to the 4 m fluvial accumulation terrace of Riss age and in places even to the
floodplain deposits. These cryopediments are accordingly very young, most
probably of Wiirm age. Of Pleistocene age are even the cryoplanation’ terraces
developed in the summit parts of some mountain ridges.

The flats of the uppermost Upper Miocene planation surface are disturbed by
landslides, rock slips and cambering (e. g. on the ridge of Mt Radho$t). The
tendency of the development in Pliocene and Pleistocene kept preserved on the
contrary in the case of pediments and mainly cryopediments. In the recent land-
scape with fields no substantial destruction of the pediments or their covering
with deposits occur. Only a partial filling of the dells with products of accelerated
soil erosion and thus levelling of the pediment surface took place. The general
tendency of the development i. e. different processes on the steep and the gentle
parts of the pediments has kept preserved even in the present-day moderate
humid climate, and slope retreat prevails over down-wearing.
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APOMUP AEMEK

[TOBEPXHOCTHN BBIPABHMBAHUS B MOPABCKHUX KAPITATAX

Ctabs nocssiuleHa npobnematuke cy6aspanbHbiXx NOBEPXHOCTEN BbIpaBHUBAHWA B MO-
pasckux Kapnatax, cocTtasnsouux 3anagHylo uacTtb Kapnatckoin ayru. Mopasckue Kap-
nartbl AensTcs Ha pacuneHeHHble BHewHue 3anagHbie KapnaTtbl u nnockue BHekapnatckue
noHuxeHus. BHewHne 3anagHblie KapnaTbl o6pas3oBaHbl rnaBHbiM 06pa3oM (hAULLEBLIMU
CeAMMEHTaMK CO CNOXHbIM CBOAYaTO-COPOCOBbIM CTpoeHueM. BHexapnaTtckune nOHMXEHUs
npeAcTaBnatloT co6oi nepeaoBoi Nporn6é C NNOCKMM penbeoM Ha HEOreHOBbIX W uYeTBep-
TUUHbIX .CBAUMEHTaX.

FnaBHO# npo6nemoit Brewnux 3anagvbix KapnaTt sBnsetcs BONpocC, noayunna nu B AaH-
HOM o6nacTu pa3BUTUE eAMHAas pernoHanbHas NOBEPXHOCTb BblpaBHUBAHWA HEOreHOBOro
BO3pacTa, kotopas nosjgHee noABeprnacb pa3noMaM B XOA€ HEOTEKTOHUUECKUX ABWUXEHHUH,
TaK: UTO €& OTAenbHble YaCTM 0Ka3anuCb Ha Pa3nMUHOM BbICOTE Haj Y. M. (Tak Ha3sbiBae-
Mblii. noct6ageHckuit nenennen . Kpeinun, 1944) unu yxe B AaHHOW 06NacTM BO3HMKNO
HECKONbKO MOBEPXHOCTEH BbipaBHUBAHWS HEOr€HOBOrO W UYETBEPTMUHOro BO3pacTa.

Ocrarku NOBEpPXHOCTEM BbIPAaBHWBAHMA MOXHO HaWTU Ha cambix 60nblKMX BbICOTAX
H. y.” M, Ha ropHbix xpe6rtax Mopasckocunesckux KapnaTt, FOCTUHCKO-BCETUHCKUX rop
n Benbix Kapnatr Ha rpaHuue mexay UCP u CCP. lNoBepxHOCTM BbipaBHMBaHWUSA Ha rop-
HbIX Xpe6Tax WMelOT [OBCEMECTHO OAMHAKOBbIM xapakTep. OHW npeacTaBAsioT coboi
oBanbHble BbiNykKnble XpebTbl C nnaowlagkamu, BbipaBHMBAaIOWMUMK CKAajuaTble NOpPOAbl pas-
nnuHOM TBeppocTM. MectamMu Haj nnouwjagkamMu BO3BbLILIAIOTCS M30NUPOBAHHbIE CKanbl
M OCTaHUbI.

Takue Xe nnowagKu MOXHO, OAHaKO, HalTM u Ha 6onee HU3KUX XpebTax Bu3loBuuKOi
BPXOBWHbI, Xpwnu6 u XaaHnuukoro neca Ha Bbicote 300 - 600 M. MoBepxHOCTM BblpaBHH-
BaHMA Ha xpebTax He MMEIOT HMKaKOro OTHOLWEHWS K COBPEeMEeHHOW peuHoi ceTtu. [no-
waAKnM MOKPbITbl ManOMOWHOW NNEWCTOUEHOBOM WU COBPEMEHHOI KOPOM BbIBETPUBAHMSA,
a MeCTaMM CKanbHble NMOPOAbl BbICTYNAlOT Ha NOBEPXHOCTb.

CoBcem Apyroi xapakTep UMEIOT MOBEPXHOCTU BbipaBHMBAHMSA Ha NNOCKOropbsx Mopas-
ckux Kapnat. 3aecb oHM npejcTaBneHbl B (DOPME BOrHYTbIX OBanbHbiX Xpe6TOB, OKaiM-
NAOWUX AONNUHbI COBPEMEHHbIX BOAHbIX NOTOKOB. BAonb BOAHbIX NOTOKOB 3TU BOrHYTbie
NOBEPXHOCTU 3ax0AAT OT KpaeB BO3BbILIEHHOCTEH W Haropui BO BHYTPEHHIOI 4acTb
BHewHux 3anagHbix Kapnart. B mectax, CnOXeHHbIX MeHee TBepAbiMM TOPHbIMU MOPOAaMHM
(Hanp. uaucTble cnaHubl), 3TU NOBEPXHOCTU Pa3LIMPSAIOTCA A0 HECKONbKUX KUNOMETPOB.
B aoauHax, npopbiBalowuxcs uepe3d xpebTbl U3 MNECYaHUKOB, UX NOBEPXHOCTU CyXaloTcs
AO Y3KMX KapHM30B, Ha KOTOPbIX SICHO NPOCNEXMBaeTcs CBA3b C 60/1€e LMPOKMMU NOBEPX-
HOCTAMU B LUMPOKUX 3anuBax MexXAy XpebTamu.

BorHyTble nNOBEPXHOCTH, OKalMMAsIOUIME COBPEMEHHYIO peuHyio ceTb, o6pa3yioT He-
CKONbKo cTyneHei. Camas BblCOKasi CTyneHb B BWAE CPaBHUTENbHO HEWWPOKOro KapHusa
HaXx0AMTCA Ha CKNOHax NecuyaHWKoBbix xpebToB. OT xpebTa 3Ty CTyneHb OTAENseT KpyTow
CKNOH, a OT WWPOKOW OBanbHO BOrHYTOM MOBEPXHOCTU Haj BepxHei OPOBKOW PEeuHbIX
AOMUH - CpaBHUTENbHO NONOTUM SPO3UOHHO-AEHYAAUUOHHbLIM CKAOHOM. B HekoTopbix
o6nacTax BCTpevyaeTcs ewWE cpeaHas TPeTbs NOBEPXHOCTb.

Ha Mwukynoeckoi BpxoBuHe M B CpeaHEMOPaBCKUX ropsax BCTPEUaloTCs - HU3KUE no-
BEPXHOCTH BblpaBHUBaAHMWA, KOTOpble NEPEXOAST B CpPeAHWe, a MecTaMu Aaxe B HU3KuE
aKKYMynaTUBHble peuHble Teppacbl. YacTo OHW npeAcTaBneHbl B BUAE ABYX CTYMEHEW.

B mopaBckx Kapnatax MOXHO pasnuuuTb CNEAYIOWME MOBEPXHOCTW BbipaBHWUBaHUA:

a) BepxHas NOBEpPXHOCTb BblpaBHWBaHWUA Ha XxpebTax, KoTopas MMEeT uepTbl peruoHanb-
HOW NOBEPXHOCTU BbIPAaBHMBAHUA CKOpee BCEro BEpXHEMMOUEHOBOro (nocr6ageHckoro)
Bo3pacTta. HeoTeKTOHMUECKUMHU ABUXEHUAMM 3Ta NOBEPXHOCTb pacuneHeHa Ha OTAEenbHble
4yacTu, Nnexalowmue Ha pa3sNMuHOW BbicoTe Hapg yposHem Mops (300-1300 m). Mecramu
3Ta NOBEPXHOCTb Gbina M3MEHEHa KPMOreHHbIMM npoueccaMu B NNEWCTOUEHE U BO3HUKAW
KpUONNsiHaUUOHHbIE Teppachl;

6) cpeaHWe MOBEPXHOCTU BbipaBHUBaHWUA, MMeloWUe GOPMY NEAUMEHTOB W Npoxoaslue
BAONb BOAHbIX MOTOKOB. OGbIYUHO NONYyuyMnM pasBUTUE ABA, a MHOTAQ U TPU NEAUMEHTA
NAMOUEHOBOrOo UAU Xe HWXHENNenCcToUeHOBOro BO3pacTa;

B) CaMble HU3KMe NOBEPXHOCTU BbipaBHWUBAHMA OOpa3oBaHbl KPUONEAMMEHTaMHW, KOTOpble
BO3HWUKNU B BEPXHEN NNencToueHe B YCNOBUAX BEUHOW MEp3NOoThbl.

WNHTepecHbiM fBNSeTCA TOT pakT, UTO B YCNOBUSX COBPEMEHHOro KyAbTYpHOro naHA-
wapTa C pacnaxaHHbiMWU NOASIMU HEe NPOUCXOAMT CYLWIECTBEHHOro pa3pylueHUs NEeAUMEH-
T08. OAHOBPEMEHHO HE MNPOUCXOANUT W aKKYMynauus M nO CYLIECTBY COXPaHSETCA TEH-
AEHUMS Pa3BUTU CKNOHOB Kak B NAWOLUEHE WU NNENCTOLEHE.
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j. Demek: Planation Surfaces of the Moravian Carpathians

1. Uppe:most planation surface on Mt. Radhost ridge in the Moravskoslezské Beskydy
Mts. destroyed on edges by gravity siope processes (cambering, rock s'ides).

2. View of the Bilé Karpaty Mts. with the uppermost planation surface on the wooded
ridge and concave pediments of Pliocene up to Lower Pleistocene age at the foot.




Vieaw of the Klastovsky hibet Ridge in the Vizovicka vrchovina Highland with the
uppermost planation surface (wooded ridge) partly destroyed by cryogenic processes
(cryoplanation terraces) and rock slides. In the foreground pediments of Pliocenc
up to Lower Pleistocene age.

Planation surfaces of the Central Moravian Carpathians.




f.ﬂ

Cryopediments of Upper Pleistocene age at the foot of the marginal slope of the
Central Moravian Carpathians.

Cryopediment between the communities of Nova Ves and Vlasatice in the Dyjsko-
svratecky tval Graben. Photos [. Demek






