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HT-LP thermometamorphism modelling : Agly massif, French Pyrenees.
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Owing to the strongly anomalous thermal gradients implied, HT-LP metamorphism is a worldwide type of pro-
cesses in which magma emplacement and solidification at relatively high levels in the crust must be considered as
a potentially major heat source. Thermal modelling (e.g. Annen et al. 2005) is an appropriate tool for constraining
the part played by such processes in practical cases of thermometamorphism.

We study the Agly massif, an exhumed part of middle crust from the Variscan belt in the French Pyrenees. This
massif is a classical example of HT-LP metamorphism (Vielzeuf 1996), composed of a metasedimentary cover,
mainly micaschists aged from upper Cambrian to Devonian, unconformably overlying an older basement of para-
and orthogneisses. The Variscan metamorphic facies extend from greenschists, in the upper part of the cover, to
granulites in the basement (Fonteilles 1976). The apparent geotherm of about 110°/km in the metasedimentary
cover (amphibolite and greenschist facies) has given way to contrasting interpretations.

Magmatic activity partly synchronous with and probably related to the Variscan thermometamorphism is observed
at the outcropping level as at least 4 magmatic bodies of mantle origin (Touil 1994), of Stephanian age, including
granodiorites and subordinate diorites and gabbros. Recent U/Pb datations on zircons (Tournaire-Guille et al.,
in prep) also reveal the presence of lower Cambrian magmatism in the gneisses, therefore confirming their
interpretation as a pre-Variscan basement.

The location (depth), volume (thickness), temperature (composition) and timing of magma emplacement are the
parameters controlling the thermal effect to be modelled with a Matlab® code (Annen et al. 2005). In order to
constrain these parameters, we have updated the lithostratigraphy and the PT conditions of the Variscan metamor-
phism in the Agly area. Mineralogic and petrologic data exploited in thermobarometric analyses compared with
thermodynamic Perple_X modelling yield P-T peak estimates of 4.5 &+ 0.5 kb and 720 4 50 °C in the lower part
of the massif, followed by an uplift at still high temperatures. Such conditions leave no clear indication of the
pre-Variscan metamorphic grade in the basement, a parameter probably most important in the thermal modelling.
A supposedly anhydrous or almost anhydrous character of the basement has been considered as a clue to explain
the observed high thermal gradient in the overlying micaschists (’basement effect’, Fonteilles & Guitard 1968).
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