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During the Cenozoic, extensive intraplate volcanic activity occurred throughout Central Europe. Volcanic eruptions
extend over France (the Massif Central), central Germany (Eifel, Vogelsberg, Rhön; Heldburg), the Czech Republic
(the Eger graben) and SW Poland (Lower Silesia), a region ∼1,200 km wide. The origin of this predominantly
alkaline intraplate magmatism is often genetically linked to one or several mantle plumes, but there is no convincing
evidence for this. We have measured Pb isotope ratios, together with major and trace elements, in a representative
set of mafic to felsic igneous rocks from the intra-plate Cenozoic Rhön Mts. and the Heldburg dike swarm in order
to gain insight into the melting source and petrogenetic history of these melts.
Three different mafic rock types (tholeiitic basalt, alkali basalt, basanite) were distinguished based on petrography
and geochemistry within the investigated areas. Except for the lherzolite-bearing phonolite from the Veste Heldburg
all other evolved magmas are trachytes. REE geochemistry and calculated partial melting modeling experiments
for the three mafic magma types point to different degrees of partial melting in a garnet-bearing mantle source.
In addition a new version of the ternary Th-Hf-Ta diagram is presented in this study as a useful petrological tool.
This diagram is not only able to define potentially involved melting source end-members (e.g. asthenosphere, sub-
continental lithospheric mantle and continental crust) but also interactions between these members are illustrated.
An advantage of this diagram compared to partial melting degree sensitive multi-element diagrams is that a ternary
diagram is a closed system. An earlier version of this diagram has been recently used to establish the nature and
extent of crust mantle melt interaction of volcanic rifted margins magmas (Meyer et al. 2009). The Th-Hf-Ta
geochemistry of the investigated magmas is similar to spinel and garnet xenoliths from different continental intra-
plate volcanic fields
The in the Rhön Mts. and the Heldburg dike swarm tapped mantle source is characterized by an enriched Pb-isotope
geology. The highest HIMU component has been measured in the lherzolite-bearing Veste Heldburg phonolite. This
higher enriched Pb isotope signature compared to the mafic magmas cannot be explained by crustal contamination.
Assimilation fractionation crystallization (AFC) modeling of the Heldburg phonolite allows us to petrogenetically
link this melt with HIMU rich shallow mantle amphibole-bearing xenoliths. These new observations suggest that
melting started in more depleted mantle segments. And that these melts interacted with more enriched metasomatic
overprinted lithospheric mantle domains.


