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Summary

The Ruhla Crystalline Complex (RCC) is an important component of the NE-SW-trending Mid-German
Crystalline Rise (MGCR) which is a part of the Central European Variszides. The RCC is situated at the
northwestern margin of the Thuringian forest horst block and is transected by a late Variscan to recently
active NW-SE-trending transcurrent fault system, the Franconian line. The RCC consists of four structu-
ral-metamorphic units: Truse Formation in the SE, Ruhla Formation in the W, Brotterode Formation in
the NE and the Central Gneiss Unit. These four units were affected by granitic, dioritic and subvolcanic
magmatism. Age determinations with Pb/Pb-single zircon evaporation- and SHRIMP-technique on
euhedral zircons indicate that the RCC was affected by at least five magmatic events (at ~425 Ma, ~405
Ma, ~350 Ma, ~295 Ma and ~280Ma) between the Silurian and Permian.

The first and oldest magmatic event in the RCC is recorded by zircons from orthogneisses intercalated
within greenschist facies metasediments of the Ruhla Formation. These yield ages of 426 ± 4 Ma (Sil-
bergrundgneiss) and of 423 ± 5 Ma (Erbstromgneiss), inferred to be the Silurian emplacement ages of
the granitic protoliths. The orthogneisses are peralumine and belong to the calc-alkaline series. Geo-
chemical analyses of these orthogneisses concentrate in the field of volcanic arc granites.

Orthogneisses from the Central Gneiss Unit point to a second, significantly younger magmatic event
during Late Silurian to Early Devonian times: 413 ± 3 Ma (Liebenstein gneiss), 411 ± 4 Ma (Dornge-
hegegneiss), 409 ± 5 Ma (Schmalwassersteingneiss) and 400 ± 4 Ma (Steinbach augengneiss). Late
Silurian orthogneisses are peralumine I-type granitoides; they belong to the calc-alkaline series and
show similarities to volcanic arc granites. Early Devonian Steinbach augengneiss is an A-type granite
with WPG-signature, typically for granites intruding in realms with attenuated continental crust.

Notably, nearly all orthogneisses of the RCC contain zircons which yield significantly older ages: 2287
± 5 Ma (Silbergrundgneiss); 1327 ± 3 Ma (Schmalwassersteingneiss); 895 ± 8 Ma (Erbstromgneiss) and
704 ± 14 Ma (Steinbach augengneiss). These indicate assimilation of older crustal material during the
intrusion of the orthogneiss protoliths and/or derivation by partial melting of Proterozoic crust.

A third magmatic event, assumed to be related to the compressive phase of the Variscan Orogeny, is
represented by the intrusion of the Thuringian Hauptgranite. This granite, which postdates the penetrati-
ve structural-metamorphic overprint under high grade P-T conditions in the RCC, gives a U/Pb-
SHRIMP-zircon age of  350 ± 4 Ma. It is an unfractionated peralumine I-type granite, belonging to the
calc-alkaline series and plot in the fields of continental island arc granites.

During the Late Carboniferous to Early Permian the RCC was again affected by voluminous magma-
tism. This is evident from zircon data for the Trusetal granite (two samples: Seimberg granite 301 ± 5
Ma (U/Pb-SHRIMP); Bairodit 296 ± 2 Ma), the Ruhla granite (295 ± 3 Ma) and the Brotterode diorite
(289 ± 4 Ma). All samples are of alkaline composition and A-type granites. Their Ocean ridge granite
(ORG) normalized geochemical patterns display similarities to post collision granites and point to a
high grade of crustal contamination. The fourth magmatic event is related to extensional tectonism.

Plutonic rocks of the fourth magmatic event are transected by dykes of rhyolitic composition, related to
Late Carboniferous and the Rotliegend volcanism (fifth magmatic event) in the Thuringian Forest horst
block. Its an interesting feature that the NNE-SSW-trending dykes (Langewald graniteporphyr: 295 ± 5
Ma; graniteporphyr northern Hohleborn: 294 ± 4 Ma) are older than the NW-SE-trending dykes and a
rhyolitic sample (rhyolith Meisenstein: 287 ± 5 Ma; graniteporphyr Laudenberg-Wanderstein: 285 ± 5
Ma; graniteporphyr southeastern Mosbach: 277 ± 7 Ma). Strongly scattering zircon-ages make is impos-
sible to set an age to the graniteporphyr from Thal-Heiligenstein, one of the NNE-SSW-trending dykes.
This graniteporphyr is of alkaligranitic composition and shows affinities to within-plate-granites.


