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Moravian Jurassic Geodes and their Geological Significance

Dana RICHTEROVA, Antonin PRICHYSTAL and Zdenék LOSOS
Division of Earth Sciences, Masaryk University, Kotlarska 2, 611 37 Brno, Czech Republic

Moravian silica geodes occur “in situ” only in small relics of
Jurassic platform silicified limestones near the village of
Olomucany (the central part of the Moravian Karst). We know a
few next localities of Jurassic limestones in the area of Brno but
they do not contain geodes. Besides, the above mentioned
primary occurrence, the largest geodes are already found in se-
condary position in younger sediments. The most attractive geo-

des come from the Rudice Formation — claystones with lenses
of limonitic iron ores, quartz sandstones and chert gravels that
originated by weathering especially of the Jurassic sediments
under tropical conditions in the Lower Cretaceous. The Rudice
Formation is situated just in the Jurassic limestones in the Mora-
vian Karst. In addition to it, new finds of geodes have been
ascertained in Neogene (Eggenburgian—Ottnangian) gravels of
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the Krumlovsky les Upland. Their presence testifies to totally
denudated Jurassic limestones in this part of the Bohemian
Massif. Finally, it is possible to find the Jurassic geodes at many
sites of Pleistocene terrace gravels in South Moravia.

Megascopically the geodes have usually globular shape,
sometimes with a stalk-like prominence. As for their origin, since
the beginning of their research in the second half of the 19™ cen-
tury it was believed they could represent especially silicified
Porifera or other marine animals (Wankel 1882, Mejzlik 1977).
The authors of this contribution prepared thin sections of such
geodes resembling the sponges, examined them by means of
microscope and they found no traces of organic textures. On the
other hand, as a typical sign of Moravian Jurassic geodes their
sculpted outer surface similar to a cauliflower has to be
mentioned. Geodes with analogical shapes and surfaces have
been described from various parts of the world. In addition to it,
the authors found relics of sulphates (anhydrite, barite) in all
studied geodes.

In thin sections it is possible within the geodes to distinguish
a few zones differing in presence of some varieties of SiO.. The
margin of geodes is built of spherical or radial aggregates of
probably quartzine (fibers of chalcedony having a positive crys-
tallographic elongation) with relics of anhydrite textures show-
ing brown coloration of central part of aggregates when we study
the thin section only with polarizer. These marginal parts do not
contain sulphate inclusions. The geode border passes continu-
ously in the zone of coarse-grained subhedral quartz with
undulatory extinction. The presence of sulphate inclusions is
typical of this part of geodes. The EDX-analyses and XRD exa-
mination proved anhydrite in geodes from primary occurrence
in Jurassic limestone at Klepacov (west of Olomucany in the
Moravian Karst) and from secondary position in the Syrovice —
— Ivaii Pleistocene terrace at Zab&ice (South Moravia). The XRD
analyses identified beside prevalent quartz unambiguously
the two strongest x-ray diffractions of anhydrite — 3.499/100,
2.849/10 (d/1,). Using the spot EDX-analyses inclusions of bar-
ite were found in a smaller amount as well. The inclusions of
sulphates have usually lath or leaf shape with their dimensions
in 0,X —0,0X mm. It is possible to prove the parallel extinction
to their elongation. The distribution of inclusions is prevalently
irregular but they also form clusters in the central part of quartz
crystals. The internal part of geodes is built of coarse-crystalline
quartz forming druses of crystals absolutely without sulphate
inclusions. Covers of chalcedony (having often the so- called
zebra pattern in crossed polars) represent the innermost and
youngest parts of the geodes.

Conspicuous morphological similarity of Moravian Jurassic
geodes with the geodes from Rutba in Iraq (Petrdnek et al. 1983)
and from Triassic dolomite conglomerates in the surroundings
of Bristol, UK (Tucker 1976) was noticed already by Petranek
(1995). Our microscopical study of Moravian geodes has con-
firmed the similar genetic interpretation with the Iraqi and Eng-

lish geodes — siliceous pseudomorph after sulphate (prevalently
anhydrite) concretions. This conclusion is based not only on the
presence of sulphate inclusions but also on identification of SiO»
varieties and other textural signs typical of pseudomorphosed
sulphates (Siedlecka 1972; Milliken 1979). It is necessary to
mention other occurrences with the same interpretation in the
world — geodes from Lower Carboniferous dolomite formations
in Tennessee and Kentucky, USA (Chowns and Elkins 1974,
Milliken 1979) or from Upper Cretaceous dolomite sequences
in northern Spain (Garcia-Garmilla and Elorza 1996; Bustillo
et al. 1999).

The finds of numerous sulphate inclusions are important from
the palaeoclimatic point of view. Origin of anhydrite concretions
in carbonate rocks indicates a presence of hypersaline pore
waters during early diagenesis in the sediments at the sea mar-
gin, probably under conditions of its regresion. The sedimentary
environment has been often compared to the recent sabkhas in
Persian Gulf. We suppose similar sedimentary setting at the end
of the Upper Jurassic in the central part of the Moravian Karst
and in the Krumlovsky les Upland.
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