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Abstract:
High-grade quartzofeldspathic gneisses (QFGs) of Archean age are exposed in the Blackball
Mountains of the northwestern Wyoming Province. Gneisses of dacitic to rhyolitic composition (69-76
weight percent SiO2) are the most common varieties of QFG and are interlayered with subordinate
volumes of andesitic gneiss (56-59 weight percent SiO2). The QFGs are classified into mappable units
based on mafic mineral content. Lesser volumes of mafic and ultramafic rocks are interlayered with the
QFGs. Mafic rocks include primitive tholeiitic to calc-alkalic basalts and basaltic komatiites.

The protolith of these QFGs has been interpreted as supracrustal rocks by some workers and plutonic
rocks by others. Characteristics of compositional layering; such as conformable lithologic contacts,
intimate interlayering of gneiss types, interlayered marbles and calc-silicate gneisses; combined with
the absence of igneous textures suggest that the quartzofeldspathic gneisses were derived from
supracrustal rocks. However, geochemical discrimination indicates that most quartzofeldspathic
gneisses were derived from igneous rocks. A protolith composed of volcanic and volcaniclastic rocks is
compatible with both lines of evidence. Therefore, protolith of this Archean terrene is interpreted as a
bimodal rhyolite/dacite-basalt series dominated by felsic rocks.

Trace element discrimination indicates that the parent magmas of the volcanics were generated in one
of two environments: 1) an active continental margin adjacent to an intracratonic rift, or 2) a single
environment with affinities to both. REE analyses suggest that the dacites were probably generated
from partial melting of an eclogite, amphibolite, or garnet amphibolite source; and the rhyolites were
probably generated from partial melting of older continental crust. Major-element characteristics,
discriminant function analysis, and lithologic associations (compared to Phanerozoic rocks) suggest
that the volcanic and volcaniclastic sediments were deposited in a continental rift basin.

The continental rift basin collapsed as a result of convergence and tectonic stacking of one
basin-bounding, continental crust segment over the, other. Garnet-biotite and garnet-cpx
geothermometry yield a temperature range of 740-810° C for peak metamorphism. Garnet-opx
geobarometry and retrograde growth of cordierite from garnet+sillimanite+quartz indicate a minimum
pressure of 5.1-6.2 kilobars for the peak metamorphism. Basin sediments were buried at least 20
kilometers and metamorphosed to granulite-grade conditions about 3.08 Ga ago. 
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