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Extensional tectonics to the north of the Variscan Front during the Early Carboniferous generated
fault-controlled basins across the British Isles, with accompanying basaltic magmatism. In
Scotland Dinantian magmatism was dominantly mildly alkaline-transitional in composition.
Tournaisian activity was followed by widespread Visean eruptions largely concentrated within the
Scottish Midland Valley where the lava successions, dominantly of basaltic-hawaiitic composition,
attained thicknesses of up to 1000 m. Changing stress fields in the late Visean coincided with a
change in the nature of the igneous activity; subsequently, wholly basic magmatism persisted
into the Silesian. As sedimentary basin fills increased, sill intrusion tended to dominate over lava
extrusion. In the Late Carboniferous (Stephanian) a major melting episode, producing large
volumes of tholeiitic magma, gave rise to a major dyke swarm and sills across northern England
and Scotland. Alkali basaltic magmatism persisted into the Permian, possibly until as late as 250
Ma in Orkney. Geochemical data suggest that the Carboniferous-Permian magmas were
dominantly of asthenospheric origin, derived from variable degrees of partial melting of a
heterogeneous mantle source; varying degrees of interaction with the lithosphere are indicated.
Peridotite, pyroxenite and granulite-facies basic meta-igneous rocks entrained as xenoliths
within the most primitive magmas provide evidence for metasomatism of the lithospheric mantle
and high-pressure crystal fractionation.



