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Thermochronology of the Grenville Orogeny in west Texas
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Abstrace

The Carrtzo Meountamn Group (CHG) comprises the westermmest sxposures of the metamorphic core of the Gremville Orogan
in Texas. Unlike the correlative Llano uplift, 500 km to the east, the CRG umderaent one phase of medium P/'T metamerphism;
peak T was attamed dunng Dy 1 all CMG expeosures. The peak metamcrphic palectemperatures decrease to the northwest,
i the overall dowection of tectome transport, from staurclite to biotite grade. Gamet m the southeast Carmizo Mountain: grew
1sothermally and probably during decompression (Le. part of a clockwize P-T loop) at ca. 520°C, in between biotite-grads Dy
and [} events. Homblende in this region cocled below closure T, duwrmg D, at 1057 £ 6 Ma, wathin emvor of muscovite closure
i the northwast Carrezo Mountzins at 1039 4+ 2Ma. Homblands in higher zrade exposuras to the southezst cooled through
closure T as late as 1002 £ 7 Ma. Muscovite m the zames-grade and higher exposures closed to Ar diffision at 992 £ 4Mafo
98123 Ma. Biotite and (partially recrystallized) hormblende from the northwrest Carnze Mowmtains cooled through closure mnthis
same tme peried. We mterpret thesa data as sigmifving: (1) Ar loss due to peak metamorphizm m homblande (southeast Canizo
Mountains) and musecovite (northwest Carrizo Mountamns) at ea. 1059 Ma; 2) post-T,, cooling through 300°C m the hagher
grads outcrops until ca. 1000 Ma; and (3) coolmg of all CMG exposures through 300 °C, due to uplift along the Streemwitz
thrust and evosion, from 1000 to 980 Ma. These ages signtficantly post-date known tectomzm m the Llane uplift and extend
the duration of Grenvills orogenesiz in Texas by ca. 115 pullion years. The 1000-980 Ma time period 12 a tme of thrustmg in
frontal regions of the Grenville Province of Canada and the northeastern US, and shearing m the Natal Province, South Africa,

suggesting ulimate closurs of the Grenville Orogen and supporting recent Fodinia reconsiiuctions.
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