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Siliceous weathering products originated during the
geological history on different rock types of the Bohemi-
an Massif. Two main groups of siliceous weathering pro-
ducts have been divided. To the first group belong opal
and plasma (green coloured), which are formed as a part
of the lateritic profiles mostly on ultrabasic rocks. Trnka
(1981) studied opal from weathering cover of another
metamorphic rocks (e.g. gneisses). According to Plusni-
na and, Szpila (1990), in special cases, they may genera-
te recently under low temperature conditions as well.
Together with described siliceous masses there are many
varieties of silicificated lateritic residues and "siliciophi-
tes". The second group consists of clastic siliceous sedi-
ments including silcretes, i.e. products of surface and
subsurface silicification. On the Bohemian Massif two
major types of silcrete have been recognized: chert bre-
ccia and silica-cemented sandstones - quartzites (isolated
blocks of quartzites called "sarsens, slunaky "), which
could represent different silicification mechanisms.
Both silcrete types are preserved mainly as denudation
relicts. Siliceous weathering products could be used as
indicators of paleogeographical and paleoclimatical
changes in geological past, but in the event of silcretes,
only if their mode of origin is known.

Siliceous weathering products represented significant
raw material for chipped industry during the Paleolithic
and also the Neolithic/Aeneolithic of the Czech Repub-
lic.

Opal and plasma

From southern Bohemia, Zebera (1952) published
the findings of artefacts made from brown variety of
opal in the Epipaleolithic site near Kfemze. Besides,
there are many sources of opal and plasma also in south-
west Moravia in area of JeviSovice and Namést nad Osla-
vou, which utilization were first mentioned by Pfichystal
(1979) and Kovarnik (1980). Pfichystal (1980, 1984)
described plasma as a raw material on several Neolithic
settlements (e.g. site at TéSetice - Kyjovice (the Znojmo
district) with the Moravian Painted Ware culture). Accor-
ding to Kovarnik (1992), in Czech- Moravian Highlands,
there are a lot of localities where these kinds of raw mate-
rial can be found, but only a few of them were used in the
primeval period. This author informes of mining and
primary processing of plasma in vicinity of JeviSovice, its

Geological Survey of Slovak Republic, Dionyz Stiir Publisher, Bratislava 2004

distribution on the Neolithic / Aeneolithic sites, in
which could represent the prevalent raw material. Simi-
lar data were given by Pfichystal (1999). Kovarnik (1992)
also described several sources of opal (Mesovice, Cizov-
the Znojmo district; opals from area of Nova Ves near
Oslavany, Ttebi€ etc.) and findings of opal artefacts from
the Upper Paleolithic site Lhanice II (the Tiebic district),
the Late Neolithic site PfiStpo (the TtfebiC district) with
the Moravian Painted Ware culture and the Middle Neo-
lithic site near Cizov with the Linear Pottery culture -
Sarka stage. Mrazek and Hola (1978) studied plasma
(localities around Oslavany: Biskoupky, Hrub$ice and
Nova Ves near Oslavany) from gemological point of view.

Relicts of silcrete: quarzites and chert breccia

Both silcrete varieties represented significant raw
material for production of chipped implements during
the Paleolithic and younger ages as well.

Quartzites are distributed in regions of the Czech
Republic largely as scattered solitary blocks ("slufiaky"),
except ones from the Late Cretaceous and the Early Ter-
tiary of north-west Bohemia (the Kadan and Most areas).

Quartzites are potencially analogous to silcretes occu-
ring elsewhere in the world (e.g. in the Tertiary Paris
Basin in France (Thiry, Simon-Coingon 1996); siliceous
boulders ("sarsens, puddingstones") laying on various
Cenozoic formations in southern England, where were
used for parts of megalithic monuments such as the Ave-
bury Stone Circle (Hepworth 1998, Ullyot et al. 1998)
etc.).

Knowledge about quartzites from north- west Bohe-
mia were summarized by Malkovsky and Vencl (1995).
They discussed genesis, division with characteristic fea-
tures and exploitation during prehistory. Neustupny
(1966) described mining of TuSimice type during the
Neolithic/Aeneolithic. According to Friedrich (1972),
Becov type was mined in surface pits and in open shafts
till the Middle Bronze age. In addition, several types of
described quartzites (Skrsin, Becov, TuSimice) are known
from the Paleolithic to the Neolithic / Aeneolithic in
Moravia as well.

Chipped artefacts made from quartzites "sluridky"
were described from the Late Paleolithic settlements
situated on southern slopes of Drahanska vrchovina Hig-
hland (central Moravia) by Absolon (1935), Stelcl and
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Malina (1973) and others. Quartzite blocks are possible
to find also at Nizky Jesenik Highland and Malenik
block, which were used on the Aurignacien sites around
Prerov (Prichystal 1999).

Sources of chert breccia are known from the Krum-
lovsky les Highland, Brno agglomeration and central
part of the Moravian Karst. Chert breccia from the
Krumlovsky les Highland were studied by Jaros (1965)
and Prichystal (1998). There is evidence for its utilizati-
on on several Paleolithic and Neolithic/Aeneolithic sites
in the vicinity of Moravsky Krumlov (Vedrovice). Arte-
facts made from chert breccia are known also from the
Early Bronze age site Kubsice.

The author studied the collection of siliceous weathe-
ring products, which utilization (exploitation) is expec-
ted or proved. Studying siliceous weathering products of
serpentinites is based on thin sections observation,
determination of SiO, modifications by X-ray diffraction
and analyses of trace elements by ICP (Inductively Coup-
led Plasma). In conformity with X-ray powder diffracti-
on, several SiO, modifications were indicated. Opals
(milk-white opals from localities BohouS$kovice near
Kfemze and Smrcek near Nedvédice) included disorde-
red crystalline low temperature a - cristobalite (lussatite)
and a - tridymite, so it is possible to used the term opal-
CT. Some kinds of opal reveal the transformation to chal-
cedony (including minor content of quartz). Almost all
studied plasma and silicified lateritic residues consist of
microcrystalline quartz (chalcedony). In siliceous mat-
rix of last described material could be observed relict
structures (often emphasized by mixture of ferrous com-
pounds) and remnants of minerals (e.g. amphiboles,
chlorites, magnetite etc.). Among investigated siliceous
masses there are considerable differences at trace ele-
ments contents, especially Ni and Co, which could be
caused by position within weathering profiles or by ori-
gin during different stages of weathering.

As regards of silcretes, the most important is determi-
nation of their origin. On the Bohemian Massif, two
genetic categories have been recognized: pedogenic
("complex" or "weathering”) and groundwater ("simple")
silcrete. Their division is based on detailed description of
micromorphological features under polarizing microsco-
py and analyses of individual features (titanium and iron
contents) by electron microprobe. Thin sections (chert
breccia, Moravian quartzites) were made only from scat-
tered blocks, because there are no profiles preserved.
Pedogenic silicification (which results in origin of almost
all quartzites) took place on former land surface, so it is
the most useful paleoenvironmental indicator. Ground-
water silcretes (BeCov type of quartzite) could form in
different depths and they are related to former ground-
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water phenomenon. It is possible to observe also multi-
phase silicification in some chert breccia. Recognition of
silcrete genetic types, their mineralogy and chemistry
may be useful for identification of source area as well.

References

Absolon K.(1935): Otaslavice, eine neue, groBe pilaolithische Station
in Méhren mit Quartzit Aurignacien.- Studien aus dem Gebiete der
allgemeinen Karstforschug, der wissenschaftlichen Hohlenkunde
und den Nachbargebieten, Palaeoethnologische Serie, 2. Brno.

Friedrich J. (1972): Paleolitické osidleni v Be¢ové, okr. Most.- Archeol.
Rozhledy, 24, 249-259. Praha.

Hepworth J. V. (1998): Aspects of the English silcretes and compar-
ision with some Australian occurences.- Proc. Geol. Assoc., 109,
271-288. London.

Jaro$ J. (1965): Zur der Entstehung und des Alters der Reliktblocke der
basalen Quartzite im siidlichen Teil der Boskowitzer Furche im
Besonderen und im Béhmischen Massiv im Allgemeinen.- Acta
Univ. Carol., Geol., 3, 237-251. Praha.

Kovarnik J. (1980): Nové zjisténé lokality pravékého osidleni jihoza-
padni Moravy.- Pfehled Vyzk. Archeol. Ust. Cs. Akad. Véd, 1977,
114-116. Brno.

Kovarnik J. (1992): Kinds of Rocks suitable for Chipping Found in
Southwest Moravia. - Scripta Fac. Sci. Nat. Univ. Masaryk. Brun.,
Geology, 22, 17-28. Brno.

Malkovsky M. & Vencl S. (1995): Quartzites of NW Bohemia as stone
age raw materials: environs of the towns of Most and Kadan. Czech
Republic.- Pamatky archeologické, 86, 5-37. Praha.

Mrizek 1. & Hola A. (1978): Krasa a pouZiti plazmy od Hrubsic.- Geol.
Priizk.,3,89. Praha.

Neustupny E. (1966): L' exploitation néolithique et enéolithique du
quartzite Tuimice.- In: (Filip J. ed.): Investigation archéologiques
en Tchécoslovaquie, 65-66. Praha.

Plusnina, I. & Szpila K. (1990): Szereg genetyczny mineralnych form
niskotemperaturowej krzemionki ze Szklar (Dolny Slask).- Arch.
mineral., 45, 1-2, 33-57. Warszawa.

Ptichystal A. (1979): Suroviny $tipanych artefakti na Moravé a metody
jejich vyzkumu.- Sbornik: Aplikace geofyzikalnich metod v archeo-
logii a moderni metody terénniho vyzkumu a dokumentace, 175-
179. Geofyzika, Brno.

Prichystal A. (1980): Petrografické zhodnoceni Stipanych artefakt
z Té3etic-Kyjovic.-MS FF UJEP Brno.

Pfichystal A. (1984): Petrografické studium $tipané industrie.- In: Té3e-
tice-Kyjovice 1. Star3i stupenl kultury s moravskou malovanou kera-
mikou (E. Kazdova et al.), 205-212. Universita J. E. Purkyné, Brno.

Prichystal A. (1998): Geologie pravéké téZebni oblasti v Krumlovském
lese a petrograficka charakteristika téZené suroviny.- MS, Moravské
zemské muzeum Brno.

Prichystal A. (1999): Zdroje kamennych surovin na tizemi Ceské repub-
liky vyuZivané na vyrobu Stipanych artefaktt v pravéku.- Univerzit-
ni noviny, VI, 3, 25-32. MU, Brno.

Stelcl J. & Malina J. (1973): Zaklady petroarcheologie.-UJEP Brno.

Thiry M. & Simon- Coigon R. (1996): Tertiary palaeoweatherings and
silcretes in the southern Paris Basin.- Catena, 26, 1-26. Elsevier,
Amsterdam.

Trnka M. (1981): Rezidua hornin moldanubika zap. od Ttebice a jejich
opaly.-Dipl. prace, MS Kat. geol. paleontol. PtF UJEP Brno.

Ullyott J. S. et al. (1998): Recent advances in silcrete research and their
implications for the origin and palaeoenvironmental significance of
sarsens.- Proc. Geol. Assoc., 109, 255-270. London.

Zebera K. (1952): Stanovisté epipaleolitického ¢lovéka u Kfemze v jiz-
nich Cechéch.- Anthropozoikum, 2, 225- 232.




