
Abstract 

The Davle Volcanic Complex (DVC) situated in the Teplá-Barrandian unit (TBU) of the 

Bohemian Massif, is considered as a Neoproterozoic–Cambrian magmatic arc that developed 

on the northern active margin of Gondwana supercontinent during Cadomian accretionary 

orogeny. This study combines data obtained from fieldwork, petrography, rock-forming 

mineral microanalysis, major and trace element analysis, Sr–Nd–Pb isotopic systematics and 

U–Pb zircon geochronology in order to reveal the petrogenesis and evolution of the DVC. At 

least three-stage metamorphism including Cadomian seafloor alteration, Variscan regional 

metamorphism as well as contact metamorphism related to the emplacement of the Central 

Bohemian Plutonic Complex affected the DVC. The studied rocks follow calc-alkaline trend 

whereas tholeiitic trend previously reported is rather related to younger magmatic events. The 

northern part of the DVC is dominated by felsic subvolcanic (plagiogranite), volcanic (dacite-

rhyolite) and pyroclastic (dacitic-rhyolitic tuffs and breccias) rocks with a few outcrops of 

basaltic andesite-andesite pillow lavas documenting the subaqueous activity of the DVC. These 

rocks are Na-rich, but K-poor, the plagiogranite contains albite most likely primary in origin, 

and exhibit highly radiogenic εNd values (~ +6 to +11), enrichment in large-ion lithophile 

elements, but depletion in high-field strength elements that collectively argue for their 

derivation from a depleted mantle source fluxed by subduction-related fluids characteristic for 

an intra-oceanic subduction (island arc) geotectonic setting. Geochemical modelling indicates 

that the origin of plagiogranite and related rhyolite by fractionation of the pillow lavas is 

unlikely. By contrast, their formation can be best explained by ~20% melting of subduction-

related metasomatized mantle and subsequent high degree of fractional crystallization. The 

southern section of the DVC is dominated by orthogneiss and related volcanic and pyroclastic 

rocks. New ICP-MS U–Pb zircon geochronological data constrained age of these rocks at 608 

± 8 Ma for the mafic orthogneiss and 637 ± 11 Ma for a rhyolite dyke cross-cutting the felsic 

orthogneiss, the latter being influenced by zircon inheritance. Compared to the rocks from the 

northern DVC section, the orthogneiss has higher K, Rb, Ba, Th, U and LREE concentrations 

but lower Na2O contents, which together with their overall negative εNd values (–5.1 to –3.1) 

indicate their derivation from an evolved (Gondwana?) continental crust. Geochemical 

modelling suggests that these rocks can be produced by fractional crystallization of andesite 

lavas/dykes widespread in the DVC with enhanced degrees of assimilation of continental crust. 

The andesites, present in both (north and south) sections, show subduction-related trace element 

characteristics and εNd values ranging from –1.5 to +3.6 arguing for a complex evolution of 

their source. The whole volcanic sequence is penetrated by boninite dykes with εNd values of 

+3.7 to +5.8 that formed by high degree melting of depleted mantle caused by slab break-off 

and associated heat increase of parental mantle source due to influence of asthenospheric 

mantle. Based on the data collected, a new preliminary geotectonic model for the 

Neoproterozoic–Cambrian evolution of the DVC is presented interpreting the northern DVC 

section as an island arc while the southern DVC section is representative for a continental arc. 

These two sections are considered as spatially separated segments within the Cadomian orogen.  

 


