Geophysical Research Abstracts, Vol. 8, 02934, 2006 ‘x
SRef-ID: 1607-7962/gra/EGU06-A-02934 GG

© European Geosciences Union 2006

Provenance determination of crystalline marbles from
Czech localities: a pilot study from the KrkonoSe-Jizera
Terrane (Bohemian Massif, Czech Republic)

A. Stastn4, R. Frikryl
Institute of Geochemistry, Mineralogy and Mineral Resources, Faculty of Science, Charles

University in Prague, Albertov 6, 128 43, Prague 2, Czech Republic (mrkeff@volny.cz,
prikryl@natur.cuni.cz)

Czech Republic is rich in numerous varieties of crystalline marbles that have been
quarried in all metamorphic units. Their utilisation for local monuments can be traced

from Gothic but peak use occurred during Renaissance and Baroque. Similarity in
macroscopic appearance and overall mineralogical composition do not allow precise
sourcing of the material without use of more complex analytical approaches.

In this study, mineralogical-petrographic and geochemical methods have been tested
(optical microscopy (OM) of the whole rock, petrographic image analysis (PIA) of mi-
crostructures, X-ray diffraction (XRD) of the insoluble residuals, stable isotope ratio
analysis (SIRA) of carbonates in groundmass and secondary veins, cathodolumines-
cence (CL) of microfacies, and magnetic susceptibility). The study has been conducted
on crystalline limestones (i.e. true marbles) from the west edge of the KrkonoSe-Jizera
Terrane (north part of the Bohemian Massif).

Petrographic characteristics permit a distinction between fine-grained to medium-
grained marbles from Jizera Mountains (amphibolite metamorphic facies) and fine-
grained marbles from Jé&kt Mountains (low-grade greenschist facies). The samples
studied are mainly calcitic, with the exception of those from Raspenava in which
dolomit is abundant in two types. Mineralogical composition of the insoluble residu-
als is clinochloret serpentinet tremolite + diopside+ pyrite - magnetite in case

of the locality Raspenava and clinochlore + muscoviteuartz+ pyrite + rutile

+ hematite in case of the localities from Ja$tMountainss'3C and ¢80 varia-

tions in primary and secondary carbonate phases allow characterisation of genetically



different carbonate veins and sourcing of the quarry in one case (Raspenava, Jizera
Mountains). The groundmass showsC ands*®0 values in the range from -1 per
mille to +3 per mille (PDB), respectively from -8 per mille to -20 per mille (PDB).
The§'3C ands'80 values of secondary carbonate veins decrease to -3 per mille and
reach more negative values up to -26 per mille in casg®. Fabric of cathodomi-
crofacies allow the distinction between calcite and dolomite, except three localities
(Pilinkov, Horni Hanychov, Jitrava rose type) with majority of quenchers (high con-
tent of Fe in carbonate). The genetically different calcite is characterised by a pale
and dark orange luminescence distribution. Serpentine, tremolite, forsterite, quartz,
and opaque minerals have no luminescence. The majority of studied marbles have low
values of the magnetic susceptibility, with the exception of those from Raspenava in
which magnetite is present.

Sourcing of the marbles from monuments is highly influenced by the amount of ma-
terial available for the analysis, and by the employed analytical technique. Based on
the results of this study, the most effective way for the marble sourcing is combination
of petrographic methods (including quantitative approaches), cathodoluminescence,
and stable isotopes study. Insoluble residue study is questionably applicable due to
the large volumes of materials required for the analysis.



