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A general interpretation of the geodynamic history of the Saxothuringian Zone within the Variscan 
orogeny is still suffering under the lack of enough geochemical and age data of protoliths. The aim of 
the current project is to fill this gap particulary for the different nappe units of the Münchberg Massif 
in NE Bavaria, for the surrounding Palaeozoic rock sequences of the Frankenwald area, but also for the 
Frankenberger Zwischengebirge in Saxony, which may be interpreted as a continuation of the 
Münchberg Massif to the NE.  

The Münchberg Massif from top to bottom consists of four major units: Hangend-Serie, Liegend-Serie, 
Randamphibolit-Serie and Prasinit-Phyllit-Serie,which show an inverted metamorphic gradient of 
eclogite- to amphibolite-facies (top) to greenschist-facies (bottom) and are separated from each other 
by thrust faults. New geochemical and U-Pb zircon data indicate that the four units host 
metasedimentary and meta-igneous rocks, which were formed at different time and in distinct 
geotectonic settings during the evolution of the Saxothuringian terrane between 550 and 370 Ma. 
Mafic and felsic protoliths of the Hangend-Serie result from a bimodal magmatism in an evolved 
oceanic to continental magmatic arc setting at about 550 Ma. These rocks represent relics of the 
Cadomian magmatic arc, which formed a cordillera at the northern margin of Gondwana during the 
Neoproterozoic. The Liegend-Serie hosts slivers of granitic orthogneisses, emplaced during magmatic 
events at c. 505 and 480 Ma, and Early Palaeozoic paragneisses, with our samples deposited at ≤483 
Ma. Ortho- and paragneisses were affected by an amphibolite-facies metamorphic overprint at c. 
380Ma. Granite emplacement and sediment deposition can be related to the separation of the 
Avalonia microterrane from the northern Gondwana margin. Amphibolite protoliths of the 
Randamphibolit-Serie emplaced at c. 400 Ma. They show NMORB to E-MORB signatures, pointing to 
their formation along an oceanic spreading centre within the Rheic ocean. Mafic igneous rocks in the 
Prasinit-Phyllit-Serie emplaced at nearly the same time (407–401 Ma), but their calc-alkaline to 
tholeiitic character rather suggests formation in an intra-oceanic island arc/back arc system. This 
convergent margin lasted for about 30Ma until the Late Devonian, as is suggested by a maximum 
deposition age of 371 Ma of associated phyllites, and by metamorphic Ar-Ar ages of 374–368Ma. The 
timing of the different magmatic and sedimentary events in the Münchberg Massif and their plate 
tectonic settings are similar to those estimated for other Variscan nappe complexes throughout 
Europe, comprising the French Massif Central and NW Spain. This similarity indicates that the 



Münchberg Massif forms part of an European-wide suture zone, along which rock units of different 
origin were assembled in a complex way during the Variscan Orogeny.  

Stratigraphically well-defined volcanic rocks in Palaeozoic volcano-sedimentary units of the 
Frankenwald area (Saxothuringian Zone, Variscan Orogen) were sampled for geochemical 
characterisation and U–Pb zircon dating. The oldest rock suite comprises quartz keratophyre, 
brecciated keratophyre, quartz keratophyre tuff and basalt, formed in Upper Cambrian to 
Tremadocian time (c. 497–478 Ma). Basaltic volcanism continued until the Silurian. Quartz keratophyre 
shows post-collisional calc-alkaline signature, the Ordovician–Silurian basalt has alkaline signature 
typical of continental rift environments. The combined datasets provide evidence of Cambro-
Ordovician bimodal volcanism and successive rifting until the Silurian. This evolution very likely 
resulted from break-up of the northern Gondwana margin, as recorded in many terranes throughout 
Europe. The position at the northern Gondwana margin is supported by detrital zircon grains in some 
tuffs, with typical Gondwana-derived age spectra mostly recording ages of 550–750 Ma and minor age 
populations of 950–1100 and 1700–2700 Ma. The absence of N-MORB basalt in the Frankenwald area 
points to a retarded breakoff of the Saxothuringian terrane along a continental rift system from 
Uppermost Cambrian to Middle Silurian time. Geochemical data for a second suite of Upper Devonian 
basalt provide evidence of emplacement in a hot spot related ocean-island setting south of the Rheic 
Ocean. Our results also require partial revision of the lithostratigraphy of the Frankenwald area. The 
basal volcanic unit of the Randschiefer Formation yielded a Tremadocian age and, therefore, should 
be attributed to the Vogtendorf Formation. Keratophyre of the Vogtendorf Formation, previously 
assigned to the Tremadoc, is most likely of Upper Devonian age. 
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