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SILCRETES AND THEIR RELATIONSHIP TO PLANATION
SURFACES IN WESTERN BOHEMIA

Silcretes — occuring on the land surface of many tropical areas — are
commonly considered to be silicified layers of weathered laterites and kaolins,
and represent prominent morphological levels (Lamotte M., Rougerie G. 1962,
Langford-Smith T., Dury G. H., Mabbutt J. A. 1965, etc.). The study of geo-
logically determined kaolin and laterite-bauxite deposits in Central Europe has
shown that in the geological past several periods favoured with their climatic
conditions the origin of these deposits. Kaolinization and lateritization processes
took place in the Carboniferous, Lower and Middle Jurassic, continuing from the
Lower Cretaceous to the Neogene at which they reached their climax in the Lower
Cretaceous and in the Lower Palaeogene (Kuzvart M., Konta J. 1968).

In Czechoslovakia the largest and industrially most important kaolin deposits -
occur in western and north-western Bohemia. Their occurrence is usually related
with the occurence of silcretes. They either form continuous sheets or occur only
as remnants in the form of isolated silcrete caps. North-werstern Bohemia
belongs to the so-called Kru§né hory Mountain system crossed from southwest
to north-east by a complicated rift valley. Tectonically, in a length of about
200 km and a width of 10—30 km, it is an analogy to the rift texture developed
in the Tertiary as a result of rock pressures produced by the Alpine folding upon
the Bohemian Massif. The mountain chain, 900 — 1200 m high, is formed by the
uplifted marginal blocks, the subsided part of the rift valley by a system of
basins situated at altitudes of 450—200 m. The whole Kru$§né hory Mountain
system has a rocky substratum composed of metamorphic rocks, predominantly
gneiss, penetrated in several places by plutonic granites. Only in some marginal
parts this crystalline rocky substratum is covered by Permo-Carboniferous la-
custrine deposits and Upper Cretaceous marine deposits. In the rift zone the filling
of the basins is composed of Tertiary lacustrine deposits and Tertiary eruptive
rocks, basalts and phonoliths which occur in the form of lava beds (caps) or
isolated stocks and laccoliths.

Weathered kaolinic material in a thickness of 10—30 m, or even 100 m, has
survived only in down-dip. blocks protected from denudation. It forms layers
overlying the gneiss, granites, Permo-Carboniferous as well as Cretaceous de-
posits, and to a small extent has left its traces even in Tertiary deposits -and
eruptive rocks. Silcretes always crop out on the surface of kaolinic profiles. Many
different theories were constructed in the past to elucidate their origin. Not until
the second half of this century, however, a theory was generally accepted, i. e.
that silcretes are the product of the fossil weathering of an old land surface
favoured by regional climatic conditions (Vachtl J. 1952). Silicified layers always
follow old erosion surfaces and are consequently important horizons in the deter-
mination of their age.
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From the petrographical point of vicw, silcretes in a thickness of 0,5—4 m
may be called quartzites passing in some places into quartzite conglomerates
or breccias. Only exceptionally they form a continuous horizon, more often,
however, disintegrate into quarzite lenticles or blocks. The determination of their
age is rather difficult. Up to the present it has been considered closely related
to the conditions of deposition and the stratigraphic sequence. Investigations
have shown no single continuous level but several quarzite layers corresponding
in age to different periods of kaolinic weathering. On the evidence of kaolinic
profiles comprising silcretes in the overlying layers two kaolinization periods
have been determined in the area under study.

1. Pre-Upper Cretaceous kaolinic profiles with silcretes of a thickness up to
30 m were discovered in the neighbourhood of Kadai. The parent rock here
affected by the kaolinic weathering is orthogneiss, the whole kaolinized level
being covered by Upper Cretaceous (marine) sediments.

2. Pre-Oligocene kaolinic profiles with silcretes have been found in many places
in the Kru§né hory Mountain area, especially in the rift valley. Kaolinized levels
resting on a granite and gneiss substralum or on a substratum of Permo-Carbo-
niferous or Cretaceous sediments are together with the silcretes covered "by
Oligocene and Miocene sediments. These include. brown coal beds or basalt lava
_ beds, tuffs and tuffites of identical age.

The investigation of this part of the Bohemian Massif has shown that kaolinic
profiles with silcretes are remnants of two former planation surfaces, i. e. the-
Upper Cretaceous surface and the pre-Oligocene surface. They may be determined
only in places where they are covered by younger deposits or only in the close
neighbourhood of the latter where silcretes crop out on the surfaces of the overly-
ing strata in the kaolinic profiles. Planation surfaces in the whole area of the
Kru§né hory Mountain system have been mapped. They occur frequently with
a gradient smaller than 2°, especially on uplifted blocks outside the rift valley.
These planation surfaces are mostly younger than the determined former surfaces
comprising silcretes, and have developed as secondary phenomena in the Later
Tertiary and Pleistocene. They may predominantly be indicated as denuded
basal weathering levels, the original kaolinic material having been removed
earlier by denudation. Only exceptionally the lowest situated layers of kaolinic
profiles have survived on them, especially where they had been covered by
Tertiary volcanites. In some places isolated quarzite blocks may be found as
denudation remnants of silcretes. Planation surfaces in the whole area of . the
Kru§né hory Mountain system are situated at altitudes of 300—1000 m, which
is the result of younger block movements taking place in the Tertiary and culmi-
nating in the Pliocene. The altitudinal as well as planar distribution of planation
surfaces shows that in the Neogene predominantly pedimentation processes, in
the Pleistocene cryoplanation processes, took part in their development. Some
planation surfaces may be considered cryoplanation terraces.

The planation surfaces in western and north-western Bohemia are polygenetic
forms developed in the course of several periods under different morphological,
tectonic as well as climatic conditions.
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KPEMHUCTBIE KOPbI Ul MX CBSI3b C TOBEPXHOCTSMU *
BLIPABHUBAHNST B 3ANAJIHON YEXUN

KpeMHUCTbie KOpbl, BCTpeualowuecs BO MHOrMX TPOMUUECKMX 06nacTsx, O6GbIUHO CcuM-
TalwTCa CUNMMUUMDUUMPOBAHHBIMA TOPU3OHTaMUW, KOTOpPble BO3HWKAW B Npouecce pa3BUTHA
NaTepUTHbLIX M KAONWUHOBbLIX NpodUAeih U NpeAcTaBnsioT co6oil 3HauMTenbHbie Mopdono-
rnyeckue ypoBHHU. Camble KpPYNHble M 3KOHOMWUUECKW Haubonee 3HaAuUUTENbHble MECTOPO3-
AeHns KaonMHa B UexocnoBakuu HaxoASTCA B 3anagHoOW u cesepo-danagHon Yexuun. C Hu-
MW CBsi3aHbl M MECTOHaXOXAEHUS KPEMHUCTbIX KOp, KOTOpble BCTpPeualoTcs Mnu B BuUAe
HENpepbIBHbIX FOPU3OHTOB, WUAM X€ B BWUAE PENUKTOB OTAENbHbIX KBApUWTOBbLIX GNOKOB.
CeBepo-3anagHas UYexus npepctaBnser co6oi uacTb Tak Ha3biBaeMoi KpylwHoropckown
CUCTEMDbI, uepe3 KOTOPYIO NPOHUKAeT CNOXHblii rpabed HO3 - CB HanpaBneHus AnuHOM
okono 200 kM, a wupuHoi - 10 -30 kM. PasButue rpabeHa TMPOMCXOAUNO B TPETUUHOM
M UETBEPTMUHOM MepuoAax Kak OTroNOCOK AaBNAEHUA anbMMWUCKOW CKNnaguyaTocTM Ha CTa-
pbtit Yewcknit maccus. MepudepuitHble npunoaHsaTtelie FabiGbl 0o6pa3yloT ropHble ob6nacTu
BbicoTon B8 900 -1200 m, a onyweHHas uacTb rpabeHa npeacTtaBnser coboi cucremy
KOTNoBUH Ha BbicoTe 450 - 200 M Hap ypoBHem mops. CkanbHoe noxe BceiW obnactu
o6pa30BaHO MeTaMOpdUUEeCKUMU MOPOAaMH, B NEpBYI0 ouepeab rHelMcamu, uepe3 KoTopbie
B HECKONbKMX MECTax - MPOHUKAIOT rpaHUTHbIe MNAYTOHOBbIE OpMbl. /Wb Ha HEKOTOpbIX
mMecTax B NepudEepUiAHOW UacTM 3TO KPUCTAaNIMUECKOE NOXEe MNOKPbIBAlOT MOPCKUE Ceau-
MEHTbl BepxHero Mena. B c6pocoBom nosice KOTNOBMHbI 3aMnofHEeHbl TPETUUHbIMWU 03ep-
HbIMU CEAUMEHTaMW U TPETUUHbIMW W3BEPXEHHbIMW Mnopojamu - OGa3zanbTaMu U (OHO-
nuTaMH.

KaonuHoBble KOpbl BblBETpMBaHUs MMeloT MouwHocTb 10 -30 M, HO MecTamMu, B TeKTO-
HUUECKW ONYLUEHHbIX rnbibax, rae He NPOUCXOAWNA AE€HYAauus, AOCTUraeT WX MOLYHOCTb
A0 100 M. 3Tu Kopbl pasBMBanUCb Ha THeWcax, rpaHUTax M Ha NepmokapboOHOBbIX U Me-
NoBbIX CeAMMeHTax. B MeHbwux MacwTabax cneabl KaONMHOBOro BbIBETPUBAHWA npocne-
XUBAIOTCS Ha TPETUUHbIX CeAMMEHTax WU M3BEpPXeHHbix nopoaax. Kpemucrtbie Kopbl npea-
cTaBneHbl BCEerAa Ha MOBEPXHOCTAX KAONUHOBbIX pa3pe3oB. OHU AOCTUralOT MOLWHOCTb
0,5-4,0 M, a neTporpacPmMueckn UX MOXHO OTHECTW K KBapLUUTaM, MECTaMU NEPEXOAALUM
B KBapuuToBble KOHrnomepaTbl WAM Opekunu. IDTU KBapUUTOBbIE TOPU3OHTbHI ABNAOTCSH
NpoAyKTamMu OCCUNLHOrO BbIBETPUBAHWUA CTapoi NOBEPXHOCTWU NOA BO3AEMUCTBMEM pPErno-
HanbHbIX KNUMATUUECKMX haKTOPOB, a MNO3TOMY SBASIOTCS BaXHbIMWU TOPU3OHTaMu Ans
onpeseneHus BO3pacTa 3TUX noBepxHocTeW. Bbino ycraHoBneHo, uto 3aecb npeacraBned
HEe OAWH HenpepbiBHbIA TFOPU3OHT, a HECKONbKO KBapPUWUTOBbIX TOPWU3OHTOB Pa3nUUHOro
Bo3pacta. B HacTosiwee Bpems B OnNMCbiBaeMOi o6nacTu TOUHO OMNpejeneHbl ABa nepuoaa
KaONUHU3aUnK1, AOBEPXHEMENOBOW U AOONUIOLEHOBDIN.

M3 ckasaHHOro BMAHO, uTO B 3anagHoW YUexun KPeMHUCTble KOPbl CBUAETENbCTBYIOT
0 ABYX Nepuojax CTapbix NOBEPXHOCTEH BbipaBHUBaHMUs, norpebeHHbix noa Gonee Mmono-
AbIMW OCaAkaMW. [IMWb B HENOCPEACTBEHHOW 61M30CTU OT UX HAXOXAEHWUS 3T NOBEPX-
HOCTW OOHaXeHbl AeHyAauuewn, Tak UTO TaM KPEMHUCTble KOpbl BbICTYMAlOT NPAMO Ha no-
BEpPXHOCTb. B npouecce KapTupoBaHWs NOBEPXHOCTEH BblpaBHUBaHWS B ob6nactn Kpyuw-
HOrOpPCKO# cucTeMbl 6bin0 OGHapyXeHO WX LWWPOKOE PpacnpocTpaHeHue, OCOOEHHO Ha
NPUNOAHSTHbIX rabibax BHe obnactu rpabeHa. o cBoeMy BoO3pacTy 3TW NOBEPXHOCTH
BbIpaBHUBAHUA MONOXE, UEM YyXe OnuCaHHble CTapble NOBEPXHOCTU C KPEMHUCTbIMK KO-
pamu. OHU pa3BUBaANUCb Kak nocneaywouiye (popMbl B TEUEHWE BEPXHETPETUUHOro NepUo-
Aa M B naeictoueHe. Monoable NOBEPXHOCTH BblpaBHUBAHUS MNOBCEMECTHO NPEACTaBAAIOT
co6oin o6HaxeHHbIW 6Ga3anbHbli YPOBEHb BbIBETPUBAHUSA, T. K. CTapble KaONWMHOBbIE KOPbI
BbIBETPMBAHMUS ObliM C HUX CHECEHbl AeHyaauuen. /lMwb n3peaka Ha HUX COXPaHUAUCH
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caMble HUXHUE YPOBHM KaONMHOBbLIX pa3pe3oB, 0COGEHHO TaM, KAE OHu Gbinu nepexpbiTbl
TPETHUHBIMK BynKaHuTaMW. MecTamMu BCTpeualoTcs pa36pocaHHble KBapuuToBbie 610k,
ABNAOWMKECS AEHYAAUUOHHBIMKU OCTaTKaMWU KPEMHMUCTbIX kop. TMoBEpXHOCTW BbipaBHUBAHWSA
B o6nactu KpywHoropckos cuctembl nexaTt Ha sbicote oT 300 go 1000 M. Mx sbicoTa
ABNSNETCH CNEACTBMEM MONOAbIX TMAbIGOBbIX ABUXEHWIA B TPETUUHOM NEPHUOAE, KOTOpble
AOCTUINM CBOEHA MaKCUManbHOWX WMHTEHCHBHOCTW B NauoueHe. Ha ocHoBe aHanu3a BbiCcOT-
HOroO 4 NOBEPXHOCTHOrO pa3sMelieHWs NOBEPXHOCTeN BbIpAaBHUBAHWS MOXHO cAenatb Bbl-
BOA, UTO B TeUEHHEe HeoreHa WX pa3BUTHE NPOUCXOAUNO NOA BO3AEHCTBHUEM mnpoLeccos
neaumeHTaunMn. B nneiicToueHe B BbIpaBHUBAHWW NOBEPXHOCTEH MNPUHMUMaAnNa yuactue
KpHoOnnaHauus, Tak 4TO HEKOTOPbie MOBEPXHOCTU BbIPaBHUBAHWS MOXHO O0603HauUMThb Kak
ronbuUoOBbIE TEppachl.

NosepxHOCTU BbipaBHUBaHWA B 3anaAHOW W ceBepHO-3anapHOW Uexuu npeacTaBnsiiorT
co6oW nonureHetTMueckne OPMbI, KOTOpble pPa3BMBANUCb Ha MNPOTAKEHWUN HECKOAbKUX
nepuoAOB BpPEMEHM B pPa3NUUHbIX MOPMONOrMYECKUX, TEKTOHMUECKUX W KAUMAaTHUECKHUX
YCNOBHUSAX. -
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