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TECTONOMETAMORPHIC EVOLUTION

OF THE INTERNAL VARISCAN BELT -

EXAMPLES FROM EASTERNAVESTERN ALPS, BOHEMIAN MASSIF, n
MASSIF CENTRAL AND SOUTHERN BRITTANY
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Pressu*e-temperature-time-deformation (P-T-t-d) paths from metamorphic rocks provide consid-
erable insight td the tectonothermal history of single crystalline segments in an orogenic belt. Most
precise information about the P-T-t-d-space evolution of a terrain can be obtained from single
metapelite and metabasite samples by relating mineral zonations and successive mineral equilibria
to linear and planar (L-S) structures of progressive deformation. When continuous reactions are con-
sidered in such rocks, each step of garnet or amphibole growth zonations represents a finite temporal
and spatial domain of equilibration within the assemblages and allows to evaluate P and T or P-T
changes for each deformational step by geothermobarometry based on cation exchange and amphibole

end member equilibria (Triboulet & Audren 1985; Triboulet 1992; Schulz 1993). This microstructural-
petrological approach has been applied to several segments of the internal Variscan belt. The charac-
teristic shapes of the P-T-t-d paths from each segment allowed a thermotectonic interpretation by
comparison with numerically modelled P-T paths.

In the Austroalpine basement to the south of the Tauern Window (Eastern Alps), high-pres-
sure conditions were passed by clockwise P-T paths with P variations at increasing T. Furthermore,
nearly isobaric heating paths and anticlockwise paths occur. The array of P-T paths signalizes burial
and partial uplift of different lithological units in course of an early Variscan overstacking process
with formation of the main foliation (Schulz 1993).

Basement sequences in the Aiguilles Rouges Massif of the Helvetic Zone (Western Alps) display
a metamorphic zonation with a high T gradient. The decompressional paths of the high-pressure
rocks are related to the formation of subvertical planar structures. This can be explained by an early-
Variscan rapid tectonic uplift in a general strike-slip regime and final late-Variscan telescoping of
the pre-existent metamorphic zonation (Schulz & von Raumer 1993).

A prograde-retrograde Variscan P-T path from a garnet-sillimanite-biotite mica schist of the
Moldanubian diaphthorite zone (Bohemian Massif, NE Bavaria) passes early HT-LP and later high-
pressure conditions with an anticlockwise shape, and then displays nearly isothermal decompres-
sion to a final HT-LP stage. This signalizes a rapid tectonic burial and uplift process of a crustal
segment with initial high heat flow rates (Schulz 1992).

Several flat-lying lithological units are stacked in the La Sioule and Haut Allier regions of the
French Massif Central and show syndeformational Variscan P-T paths with different shapes. Dif-
ferent Tmax in the units confirm an inverse metamorphic zonation. The prograde anticlockwise and
post-Pmax clockwise paths are associated with formation of the mahvfoliatiori by pervasive top-to-
W shearing parallel to the regional stretching lineation. The major parts of prograde and retrograde
metamorphism of each unit are independent of the thermal history of the other units, however, par-
ticular P-T paths geometries may be explained through successive stacking and uplift stages (Audren
et al. 1987).

Different early-Variscan P-T histories are as well found in the units of Southern Brittany. An-
ticlockwise prograde and clockwise retrograde paths of lle de Groix blueschists are associated with
formation of sheath folds (Audren & Triboulet 1993a). Mica schists and amphibolites of the la Vilaine
unit display similar P-T paths with marked late isobaric cooling, which can be interpreted by
understacking of crustal nappes (Triboulet & Audren 1985;1988). Macro- and mesoscopic structures
in the mica schists and underlying migmatitic gneisses suggest the existence of an unexposed diapir.
A multistage clockwise P-T evolution in high-grade aluminous gneisses (kinzigites) gives evidence
of progressive diapirism. These vertical movements pertube the general lineation-parallel top-to-
W shearing in the region (Audren & Triboulet 1993b).

To sum up, the general process of Variscan crustal thickening and thinning led to individual
tectonometamorphic histories associated with comparable structural evolutions in each crustal seg-
ment of the internal Variscan belt. The time calibrations of these tectonometamorphic histories re-
main as a crucial problem.
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