
ENGLISH SUMMARY 

MINERAL ASSEMBLAGES AND CONDITIONS OF ORIGIN OF 

METAMORPHIC SKARNS IN THE BOHEMIAN MASSIF 

Calcic-iron skarns are a characteristic rock type of regional metamorphic complexes 

wirkude.  In the Bohemian Massif, characteristic enrichment in Ca, Al, and Fe as well as 

mineral assemblages, textures are similar to their contact metamorphic counterparts but 

their origin remains unclear. In this thesis, we document petrography, mineral assemblages 

and chemistry of skarns and apply phase equilibrium models to reconstruct conditions of 

their formation. Skarns at Vlastějovice (Moldanubian zone), Malešov (Kutná Hora complex) 

and Měděnec (Saxothuringian zone) contain primary assemblage of garnet, clinopyroxene 

and magnetite, followed by crystallization of amphibole, epidote, formation of carbonate 

veins, and silicification. Some of these phenomena are related to the emplacement and fluid 

release from dykes of granitic pegmatites. 

Garnet represents the most abundant rock-forming minerals. Primary fine-grained 

aggregates (Gr30-50Alm30-40And10-30) are often recrystallized into euhedral grains or 

monomineralic masses with preserved chemical zoning (Gr05-30Alm1-30And40-90). At the 

Měděnec locality, garnets evolved towards andradite-skigaite composition. Clinopyroxene 

belongs to the diopside-hedenbergite series, and its composition ranges from Di50Hd50 

(Měděnec) to Di10Hd90 (Vlastějovice, Malešov).  The clinopyroxene composition varies, 

notably in its Na, Al abundances. Primary clinopyroxene is rich in jadeite and aegirine, 

whereas the recrystallized grains contain variable amounts of Ca-Tschermak end-member. 

Amphibole (sodic or potassic hastingsite forms by anisochemical replacement of 

clinopyroxene.  Late amphiboles of actinolite composition form simultaneously with albite 

by hastingsite breakdown.  

The pressure-temperature conditions of formation of inidividual mineral assemblages 

were determined from univariant equilibria among pure phases or solution end-members 

using relevant activity-composition relationships. The primary assemblage of garnet-

clinopyroxene (Alm30)-magnetite is stable at 670 oC and 10 kbar. The replacement by 

hastingsite has occured at 550 oC and 5.9 kbar and it is interpreted as related to the fluid 

release from granite pegmatite dykes. Precipitation of actinolite-albite veins, determined 

from coexisting hastingsite-actinolite pairs, occured at 440 oC and 4 kbar.  Finally, calcian 

garnets were replaced by epidote under greenschist facies conditions.   

The calculation of pressure-temperature phase diagrams by Gibbs energy minimization 

revealed that almandine-bearing garnets are only stable under amphibole and granulite 

facies conditions. A hypothetical precursor were chlorite-amphibole-andradite-

clinopyroxene rocks producing large amounts of magnetite and almandine-bearing garnet 

during prograde dehydration reactions. In contrast, cooling and exhumation of skarns is 

expected to lead to the formation of amphibole, plagioclase, and epidote.  We propose that 

monomineralic magnetite bodies formed by metasomatic replacement at high-grade 



metamorphic conditions. Magnetite in skarns is enriched in Al and Si, depleted in siderophile 

(V, Cr) and chalcophile elements. This composition pattern overlaps with that of contact 

metasomatic skarns and the absence of Cu, Zn, Ti and Cr precludes their origin in 

volcanosedimentary or exhalative environments. 
 


