The oldest well preserved terrestrial interstitial volcanic glass
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ABSTRACT

In the Kraków area (Southern Poland), major transcontinental strike-slip Hamburg-Kraków-Dobruja fault zone induced series of minor extensional faults, which served as magma conducts for the Upper Carboniferous-Permian (ca. 300 Ma) bimodal volcanism. Volcanic rocks mainly represent calc-alkaline basaltic andesites and rhyodacites. Such palaeo-volcanism setting and geochemistry have their analogy in the Late Cenozoic to recent strike-slip and extension associated post-collisional volcanism of the Eastern Anatolia (e.g. Yürü & Chorowicz, 1998). 

In basaltic trachyandesites from the Nieporaz-Brodła graben near Kraków, well-preserved interstitial glass was encountered, which may represent the oldest intact terrestrial volcanic glass so far known. Fresh rock samples contain large, up to 30 µm, unaltered glass bits that appear fully isotropic under the microscope. Microprobe analyses show that the glass has a uniform, high-K rhyolitic composition with ~72 wt. % SiO2. Laser ICP-MS measurements reveal a strong enrichment of incompatible trace elements like Zr, Nb, Ce or Y. According to chemical modelling the glass represents a highly fractionated residual melt fraction of the basaltic trachyandesite magma quenched after ca. 75 % crystallisation. The fractionating assemblage consisted of plagioclase, olivine, augite, magnetite and ilmenite. Late fractionating phases were apatite, which precipitated as small needles within the glass, and K-feldspar, which commonly overgrows plagioclase in extremely thin fringes. 

Felsic rocks of this bimodal volcanic sequence together with basaltic trachyandesites, were investigated in order to find out, whether rhyodacites could represent a higher degree of melt fractionation. However, low contents of Zr, Nb and other incompatible elements rule out this possibility and indicate a completely different magma source.
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