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HYDROTERMALNI SULFIDICKA MINERALIZACE ZE SKALKY
V HAVLICKOBRODSKEM RUDNIM REVIRU (CESKA REPUBLIKA)

HYDROTHERMAL SULFIDE MINERALIZATION FROM SKALKA IN THE HAVLICKUV BROD
ORE DISTRICT (CZECH REPUBLIC)

PETR PAULIS, STANISLAV KOPECKY, ZDENEK DOLNICEK, JIR[ SEJKORA

Abstract
Paulis, P., Kopecky, S., Dolni¢ek, Z., Sejkora, J., 2024: Hydrotermalni sulfidicka mineralizace ze Skalky
v havlickobrodském rudnim reviru (Ceska republika). - Acta Musei Moraviae, Scientiae geologicae, 109, 1,
3-35 (with English summary).

Hydrothermal sulfide mineralization from Skalka in the Havlickiiv Brod ore district (Czech Republic)

In the central part of the Havlickdv Brod ore district, the remains of historical mining were discovered near
the Skalka hill (463 m a.s.l.), 2.4 km SSE of the centre of Havlickiiv Brod, in connection with the
construction of new roads in 2022. In the studied material from the rest of mine dumps, mainly common
sulfide minerals with a composition characteristic for this ore district (pyrite, Fe-rich sphalerite, arsenopyrite,
galena) were found, in association with more rare sulfides, chalcopyrite, pyrrhotite and ullmannite, which
had not yet been found there. Tetrahedrite-group minerals were also found in the studied samples, which,
based on the new nomenclature, can be classified as tetrahedrite-(Fe) with variable Ag contents and
kenoargentotetrahedrite-(Fe). In addition to sulfides, muscovite, clinochlore, fluorapatite, rutile, monazite-
(Ce), xenotime-(Y) and probable Y+REE and P+As rich coffinite were determined. In the rare supergene
mineralization, scorodite, schultenite, cerussite, anglesite, smithsonite, and calcite were found.

Key words: sulfidic mineralization, chemical composition, Havlicktiv Brod ore district, Skalka, Czech Republic
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UvoD

Havlickobrodsky polymetalicky revir se nachazi v sv. ¢asti Ceskomoravské vrchoviny
a zahrnuje Uzemi o rozloze cca 200 km?2. Jedna se o historickou oblast exploatace Ag-Pb-Zn-
(Cu) lozisek. V celém reviru je fada lokalit, na kterych se v minulosti tézZily polymetalické rudy,
nebo na nich probihal prizkum. PfestozZe prvni listinny doklad existence zdejSich stfibrnych
dolli pochazi az z roku 1257 (listina Smila z Lichtenburka), je pravdépodobné, Ze pocatky
dolovani 1ze hledat jiz ve tficatych letech 13. stoleti (HRUBY 2014).

Havlickobrodsky rudni revir je sloZen téméf ze stovky rudnich zil a zZilnych pasem,
které se vyskytuji zhruba mezi obcemi Pocatky, Jitkov, Hosov, Slapanov, Kvétnov, Koje-
¢in, Véz, Michalovice, Havlickiv Brod a Kratka Ves. Zilné vyskyty nejsou rozmistény rovno-



ISSN 1211-8796 Acta Mus. Moraviae, Sci. geol.
CIX (2024): 1, 37-50, 2024

ASOCIACE SUPERGENNICH SULFATU Z LOMU KONSTANTIN
U VELKEHO VRBNA (MORAVA, CESKA REPUBLIKA)

SUPERGENE SULFATE ASSOCIATION FROM THE KONSTANTIN QUARRY NEAR VELKE VRBNO
(MORAVIA, CZECH REPUBLIC)

DALIBOR MATYSEK, JAKUB JIRASEK, TOMAS PEK

Abstract

Matysek, D., Jirasek, J., Pek, T., 2024: Asociace supergennich sulfatd z lomu Konstantin u Velkého
Vrbna (Morava, Ceska republika). - Acta Musei Moraviae, Scientiae geologicae, 109, 1, 37-50 (with
English summary).

Supergene sulfate association from the Konstantin Quarry near Velké Vrbno (Moravia, Czech Republic)

Konstantin Quarry, extracting graphite from 1977 until 2009, is situated on the outcrop of the graphite seams
of the Velké Vrbno Unit, with uncertain Devonian age. The rock series includes metapelites, metacarbonates
(calcite and dolomite marbles), quartzites and metavolcanites. It underwent Variscan metamorphosis with
the peak at ca. 11 kbar and 660 °C, i.e., in the amphibolite facies. Two graphite seams were extracted in the
Konstantin Quarry. Both contain significant amount of sulfur - up to 11.1%. Up to now, only jarosite was
identified as a secondary phase. New sampling, field emission scanning selectron microscopy and energy-
dispersive X-ray microanalysis revealed varied association of secondary sulfates. Namely, abundant botryoi-
dal aggregates and crusts of white fibroferrite and pale-yellow slavikite, partly coroded gypsum aggregates,
and coatings of powdery hydroniumjarosite accompanying schwertmannite. Rosettes are infrequent and
crusts of magnesiocopiapite, rare microscopic alunogen, hexahydrite and epsomite. This association shows
rather early stage of oxidation alteration with the predominant Fe3*-sulfates, but with lack of reaction
products with the surrounding rocks (metacarbonates). In this very low-pH environment, most of the
recognized products are not final stages of Fe3* hydrolysis and still have significant acidification potential.
We expect that during the time, mineral association will shift towards pickeringite-halotrichite series minerals
and epsomite.

Key words: sulfate, slavikite, fibroferrite, graphite, acid mine drainage, Silesicum, Czech Republic
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UVOD
Sulfidické mineraly jsou v prostiedi s pritomnosti kysliku termodynamicky nestabilni,
coz nutné vede k jejich postupné destrukci za vzniku slozité parageneze sekundarnich sul-

fatt. Jak sulfidy, predevsim pyrit a markazit, tak i jejich rozkladné produkty jsou v prirodé
velmi hojné a vyskytuji se prakticky ve vSech typech hornin a geologickych prostiedich. Al-
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MINERALOGICKA CHARAKTERISTIKA Cu-MINERALIZACE
Z LOMU PODHfJRA U LIPNIKA NAD BECVOU
(MORAVSKOSLEZSKY KULM, CESKA REPUBLIKA)

MINERALOGY OF THE Cu-MINERALIZATION FROM THE QUARRY PODHURA NEAR LIPNIK
NAD BECVOU (MORAVO-SILESIAN CULM, CZECH REPUBLIC)

ZDENEK DOLNICEK, MICHAELA KREJCI KOTLANOVA, ROSTISLAV KOUTNAK,
JANA ULMANOVA

Abstract

Dolnicek, Z., Krejci Kotlanova, M., Koutnak, R., Ulmanova, J., 2024: Mineralogicka charakteristika
Cu-mineralizace z lomu Podhtira u Lipnika nad Beévou (moravskoslezsky kulm, Ceska republika). -
Acta Musei Moraviae, Scientiae geologicae, 109, 1, 51-69 (with English summary).

Mineralogy of the Cu-mineralization from the quarry Podhiira near Lipnik nad Becvou (Moravo-Silesian Culm,
Czech Republic)

A mineralogical study of newly collected samples of Cu-mineralization from the quarry Podhiira (Czech
Republic) revealed an extraordinary rich mineral assemblage bound on steep NW-SE trending hydrothermal
veins. The veins are hosted by folded Lower Carboniferous marine flysch sediments of the Hradec-Kyjovice
Formation, belonging to the Moravo-Silesian Palaeozoic. The primary mineralization is very simple, being
formed by chalcopyrite and minor pyrite, both disseminated in calcite gangue with numerous inclusions of
dolomite to Fe-rich dolomite and rarely minute grains of xenotime-(Y) and quartz. The near-surface parts of
the vein are strongly weathered. The completely weathered ore is formed by common powdery limonite,
malachite, and rare cuprite and azurite. Gently weathered chalcopyrite is rimmed by common Cu-sulphides
(including djurleite, digenite/roxbyite, anilite, geerite, and spionkopite) and rare bornite. In addition, a piece
of native copper was found among supergene products. Chemical compositions based on spot electron
microprobe analyses are given for most mineral phases. Although the similar simple primary Cu-minera-
lization occurs at several localities in wider surroundings, the newly studied supergene assemblage belongs
to the mineralogically richest one in the whole area of the Moravo-Silesian Culm.

Key words: Moravo-Silesian Culm, ore veins, Cu-mineralization, cuprite, supergene processes
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UvVOD
Cinny kamenolom Podhtira, situovany cca 2,5 km jizné od Lipniku nad Beévou, je vy-

znamnou geologickou lokalitou, ilustrujici geologické pomeéry severni ¢asti tektonické kry
Maleniku, karpatskou pfedhlubni oddélené od hlavniho masivu nizkojesenického kulmu.
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MORDENIT Z HORNIN TESINITOVE ASOCIACE V PODBESKYDI
(MORAVA, CESKA REPUBLIKA)

MORDENITE FROM TESCHENITE ASSOCIATION ROCKS IN BESKYDY PIEDMONT AREA
(MORAVIA, CZECH REPUBLIC)

DALIBOR MATYSEK, JAKUB JIRASEK, ONDREJ POUR

Abstract

Matysek, D., Jirasek, J., Pour, O., 2024: Mordenit z hornin téSinitové asociace v Podbeskydi (Morava,
Ceska republika). - Acta Musei Moraviae, Scientiae geologicae, 109, 1, 71-82 (with English summary).

Mordenite from Teschenite Association Rocks in Beskydy Piedmont area (Moravia, Czech Republic)

Teschenite Association Rocks, Early Cretaceous igneous rocks bound to the Silesian Unit of the flysch Outer
Carpathians, are typical for the zeolites in the fissures, amygdaloid cavities, rock matrix, as well as in their
contact metamorphic rocks. Previously described minerals of the zeolite group include analcime, natrolite,
phillipsite, harmotome, heulandite-Ca, ferrierite-Ca, and thomsonite-Ca. Two occurrences of the mordenite
were newly recognized in Stranik (GPS N 49° 33.130' E 017° 59.330") and Frycovice (GPS N 49° 40.810'
E 018° 13.727" a N 49° 40.738' E 018° 13.710"). At both sites mordenite forms very thin acicular aggregates
in the cavities of undoubtedly effusive rocks, filled by younger calcite. It is orthorhombic, space group
Cmc2;, with unit-cell parameters refined from powder X-ray diffraction: a = 18.121(1), b = 20.474(2), ¢ =
7.5213(8) A (Frycovice) and a = 18.1265(3), b = 20.4527(3), ¢ = 7.5185(2) A (Stranik). The quantitative
chemical composition by EDS are given for both sites. However, their reliability is reduced by nature of very
thin crystals (2.5 pm), where analyses from polished section probably overestimate calcium content due
to enveloping calcite, whereas analyses from crystals etched by the 10% solution of the acetic acid show
significant increase the content of Na* and K*. The zeolite framework is not affected by etching, with
perfect reproducibility giving exactly the same Tg; = 0.83 for both cases.

Key words: mordenite, zeolite, powder X-ray diffraction data, Teschenite Association Rock, Czech Republic
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UvVOD

Pro vétSinu hornin téSinitové asociace v Podbeskydi je podstatnym znakem pfitom-
nost mineralll zeolitové skupiny, zejména analcimu, v zakladni hmot€. Zeolity se vyskytuji
i na puklinach, v mandlovcovych dutinach a také v kontaktn€ a hydrotermalné metamor-
fovanych ¢i metasomatizovanych sedimentech v okoli téles vulkanitli. V pfipadé zakladni
hmoty hornin byly dosud popsany analcim a natrolit (TSCHERMAK 1866; ROHRBACH 1885).
Tschermak také jako prvni zjistil, Ze horniny téSinitové asociace jsou pirevazn€ analcimické.
SMULIKOWSKI (1929a,b) a po n€ém tada dalSich autori uvadi pfitomnost natrolitovych pseudo-
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CHLORITY AKO INDIKATORY METAMORFOZY
KARBONATOVYCH A PELITICKYCH HORNIN PRIKROVU BORKY
NA LOKALITE SLAVOSKA (SLOVENSKA REPUBLIKA)

CHLORITES AS METAMORPHIC INDICATORS OF CARBONATE AND PELITIC ROCKS
OF THE BORKA NAPPE AT THE LOCALITY SLAVOSKA (SLOVAK REPUBLIC)

PETER RUZICKA

Abstract
Ruzicka, P., 2024: Chlority ako indikatory metamorfozy karbonatovych a pelitickych hornin prikrovu

Borky na lokalite Slavoska (Slovenska republika). - Acta Musei Moraviae, Scientiae geologicae, 109, 1,
83-98 (with English summary).

Chlorites as metamorphic indicators of carbonate and pelitic rocks of the Borka nappe at the locality Slavoska
(Slovak Republic)

Based on chemical composition of chlorites in marble and in phyllite from the locality Slavoska within the
Borka Nappe, the temperature conditions of regional metamorphism were established. The identified
mineral assemblage of marble consists of calcite, muscovite, Fe-chlorites, albite and fluorapatite. The
mineral assemblage of phyllite consists of quartz, muscovite, Mg-chlorites, albite and fluorapatite. Fe-chlorites
(chamosite) in marble reflect metamorphic temperature in the range T1 = 344-392 °C; T2 = 333-381 + 15 °C
and Mg-chlorites (clinochlore) in phyllite formed at T1 = 318-349 °C; T2 = 311-343 + 10 °C. Mg-Fe
chlorites formed by recrystallization of the original volcanic-sedimentary protolith, while the probable
source for the formation of chlorites was admixture of basic pyroclastic material. Marbles and phyllites
were metamorphosed under greenschist facies conditions during the Alpine metamorphic event within the
lithostratigraphic sequence of the Dubrava Formation of the Borka Nappe in the Western Carpathians.
Key words: chlorite, muscovite, chemical composition, metamorphic temperature, crystalline limestones,
phyllites, Western Carpathians, Slavoska, Slovak Republic
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UvoD

Clanok je zamerany na stanovenie teplotnych podmienok metamorfézy karbonato-
vych a pelitickych hornin na zaklade zloZenia chloritov, ktoré tvoria spolu s muskovitom
integralnu sucast ich mineralnej asociacie a maju geneticky vyznam v ramci skumane;j li-
tostratigrafickej sekvencie prikrovu Borky Zapadnych Karpat. Prezentované analytické
udaje o chemickom zlozeni chloritov v skimanych mramoroch a fylitoch predstavuju re-
levantny mineralny indikator alpinskej regionalnej metamorfézy v oblasti Slavosky. V mi-
nulosti boli podobnym sposobom spracované lokality metakarbonatov v ramci gelnickej
skupiny juzného gemerika (MYSLAN a RuZiCKkA 2022).

LOKALIZACIA A GEOLOGICKA CHARAKTERISTIKA

Skumana lokalita SlavoSka (obr. 1) sa nachadza v ramci katastra obce, v okrese Roz-
nava, v KoSickom kraji. Podl'a geomorfologického Clenenia Slovenskej republiky (KocCicky
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TEZKE MINERALY Z VLTAVINONOSNYCH SEDIMENTU V OKOLI
VRABCE: IMPLIKACE PRO PALEOGEOGRAFII

HEAVY MINERALS FROM MOLDAVITE-BEARING SEDIMENTS IN THE VICINITY OF VRABCE:
PALEOGEOGRAPHIC IMPLICATIONS

DAVID BURIANEK, JAN KARMAZIN

Abstract

Burianek, D., Karmazin, J., 2024: T€Zké mineraly z viltavinonosnych sedimentl v okoli Vrab¢e: implikace
pro paleogeografii. - Acta Musei Moraviae, Scientiae geologicae, 109, 1, 99-124 (with English summary).

Heavy minerals from moldavite-bearing sediments in the vicinity of Vrdbce: paleogeographic implications

The area of Southern Bohemia in vicinity of the Budéjovice Basin is known for the occurrence of moldavites.
This study provides sedimentological and mineralogical descriptions of the Miocene to Pleistocene moldavite-
bearing sediments in the vicinity of Vrab¢e (Vrabce and Koroseky beds); heavy minerals from these
sediments were investigated in order to reconstruct their source areas. Both sediment types (Vrabce and
Koroseky beds) contain variable amounts of kyanite, tourmaline, garnet, staurolite, and rutile in their
transparent heavy mineral assemblages. The heavy minerals were derived mainly from migmatites to
paragneisses, and their minor part was sourced most likely from weathering of marbles, calc-silicate rocks,
orthogneiss, muscovite granites and/or pegmatites. Eclogites, amphibolites, and ultrabasic rocks were
identified as significant sources of material for forming the Vrab¢e and Koroseky beds based on the
chemical composition of garnet and spinel. At least a part of the kyanite probably comes from the granulites.
The Miocene VrabCe beds represent the product of alluvial/lacustrine-fan sedimentation. Based on their
abrasion degree heavy minerals in these sediments were transported on short distances (max. several km),
probably from rocks strongly affected by Cretaceous and Paleogene weathering (Prachatice Mountains).
The assemblage and composition of heavy minerals from fluvial sediments of the Koroseky beds show
excellent correlation with mineralogy of rocks in their close vicinity. Detrital opaque heavy minerals are
significant constituents of Koroseky beds. The chemical composition of ilmenite clasts suggests a source in
basic rocks (amphibolites, eclogites). The dominance of quartz and/or feldspars in the clastic material,
together with the prevalence of zircon and Th-rich monazite in heavy minerals assemblage, indicate that
a significant part of the clastic material was derived from the weathering of granitoids (mainly durbachites).
The minor part of the heavy mineral assemblages (e.g., staurolite, cassiterite) either comes from more
distant parts of the Moldanubian Unit or represents a recycled material from older sedimentary sequences
(e.g., Neogene, Cretaceous sediments).

Key words: Moldavite-bearing sediments, Sedimentology, Heavy minerals, Mineralogy, South Bohemia

Burianek David, Czech Geological Survey, branch Brno, Leitnerova 22, 602 00 Brno, Czech Republic; Depart-
ment of Geological Sciences, Faculty of Science, Masaryk University, Kotlafska 2, 611 37 Brno, Czech Republic

Karmazin Jan, Department of Geological Sciences, Faculty of Science, Masaryk University, Kotlafska 2,
611 37 Brno, Czech Republic

UvOD

Geneze vltavind je vSeobecné spojovana s dopadem meteoritu ve stfednim miocénu
do oblasti dneSniho Bavorska (napf. KRSUL 2008, SCHWARZ a LippoLT 2014). Pfi priletu
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LOWER CRETACEOUS BELEMNITE ASSOCIATIONS FROM
THE RYCHALTICE LOCALITY AND THE DISINTEGRATION
OF THE BASKA RIDGE (THE SILESIAN UNIT, OUTER WESTERN
CARPATHIANS, CZECH REPUBLIC)

SPODNOKRIDOVE BELEMNITOVE ASOCIACE LOKALITY RYCHALTICE A ROZPAD BASSKEHO
HRBETU (SLEZSKA JEDNOTKA, VNEJST ZAPADNI KARPATY, CESKA REPUBLIKA)
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Abstract

Vasicek, Z., 2024: Lower Cretaceous belemnite associations from the Rychaltice locality and the
disintegration of the Baska Ridge (the Silesian Unit, Outer Western Carpathians, Czech Republic). - Acta
Musei Moraviae, Scientiae geologicae, 109, 1, 125-140 (with Czech summary).

Lower Cretaceous belemnite associations from the Rychaltice locality and the disintegration of the Baska Ridge
(the Silesian Unit, Outer Western Carpathians, Czech Republic)

An approximately 200 m long road-cut near the village of Rychaltice uncovered the exposure with Lower
Cretaceous sedimentary sequence of the Baska Subunit of the Silesian Nappe at the contact with Paleogene
deposits of the Subsilesian Nappe (Outer Western Carpathians). At the base of the Silesian Nappe tecto-
nical melange with blocks, a lenticular olistostrome and pebbles of Stramberk-type limestones occur at the
contact zone of both nappes. Weathered and partially reworked belemnite rostra come from the weathered
dark grey unstratified mudrocks, in a section of only several meters thick. The collection of more than one
hundred incomplete and small-sized rostra of belemnites is the subject of a taxonomic and stratigraphic
evaluation. Despite the unfavourably preservation of the rostra, it was possible to identify at least 4 taxa,
which indicate the stratigraphic range of almost the entire Lower and the base of Upper Cretaceous series.
Among these, the oldest fragments are of Pseudobelus ex gr. bipartitus, which show a broad stratigraphic
range from the late Berriasian to the early late Hauterivian. In addition, there is a small (probably juvenile)
specimen of Duvalia ex gr. binervia of the late Valanginian - earliest Hauterivian age. The rare species
mentioned above are accompanied by the occurrence of Parahibolites tourtiae and the abundant occurrence
of Neohibolites ex gr. minimus - ultimus. The latter association indicates a (late) middle Albian to the early
Cenomanian age. Additionally, to the stratigraphic spectrum of belemnites (late Berriasian - early Ceno-
manian), the finding of a single valve of the aptychus Punctaptychus cf. punctatus gives the evidence for even
older material present, i.e. Tithonian to Berriasian. Determined belemnites and aptychus, indicate the Ber-
riasian to the early Cenomanian age of the conglomerate deposits of Chlebovice facies (Baska Develop-
ment).

Key words: Outer Western Carpathians, Lower Cretaceous, Cenomanian, belemnite associations.
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INTRODUCTION

This paper presents a collection of Lower Cretaceous belemnites at the Rychaltice loca-
lity in deposits of the Baska Development of the Silesian Unit (Flysch Western Carpathians),
along a road cut in the vicinity of the village of Rychaltice near Pfibor. Belemnites from the
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