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ABSTRACT. Metapelitic rocks in' the Goat Mountain-Boehls Butte
area of northern Idaho, correlative with the lowermost units of the Belt
Supergroup and the pre-Beltian basement, record a long and complex
evolution. Prior to 1600 Ma, anorthositic magma intruded and partially
melted portions of the basement complex, thereby producing restites
unusually rich in aluminum and magnesium. Three subsequent meta-
morphic episodes resulted in a plethora of complex stable and metasta-
ble mineral assemblages, highlighted by the occurrence of all three
aluminum silicate polymorphs. Kyanite and sillimanite grew during
the second metamorphic event, M2. The peak M2 mineral paragenesis
consisted of kyanite + sillimanite + biotite + plagioclase * rutile +
ganet = muscovite * staurolite * corundum or quartz. Following M2,
nearly isothermal decompression resulted in the growth of low-
pressure M3 minerals accompanied by the the metastable persistence of
most M2 phases. Rutile was partially replaced by ilmenite, and cordier-
ite * corundum * hercynite formed at the expense of biotite, garnet,
and aluminum silicate. Andalusite formed from polymorphic inversion
of strained kyanite while unstrainéd kyanite and sillimanite remained.

INTRODUCTION

Metamorphic facies, as originally introduced by Eskola (1915), are
defined on the basis of sets of mineral parageneses so that, within any one
facies, the mineral assemblage of a rock is determined solely by its
chemical composition. .Individual metamorphic facies correspond to a
certain range of temperature and pressure; to describe the progressive
path of metamorphism within a given terrane, the concept of facies series
was developed (Fyfe, Turner, and Verhoogen, 1958; Miyashiro, 1961).
Miyashiro’s (1961) list of five original facies series was expanded to nine
by Hietanen (1967a). One of these, which Hietanen named the Idahoan
facies series, was based on the widespread occurrence of all three alumi-
num silicate polymorphs (andalusite, kyanite, and sillimanite) in pelitic
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schists located in the Boehls Butte-Goat Mountain area of northern
Idaho. Hietanen (1956) saw no obvious disequilibrium textures involving
the aluminum silicates and suggested that pressure and temperature
during recrystallization(s) were at or very near the aluminum silicate
triple point.

Although metamorphic field gradients passing through, or near, the
AlLySiO; triple point have been suggested (New England, Thompson and
Norton, 1968), they are rare. In northern Idaho, such a gradient is
inconsistent with the lower-grade portion of the progressive sequence
which is distinctly Barrovian in character, with pressure definitely above
the triple point (Hietanen, 1968; Lang and Rice, 1985a,b,c). Further-
more, studies by Hyndman and Alt (1972), Reid and others (1973), and
Lang and Rice (1985a,b,c) have indicated that this terrane is in fact
polymetamorphic, with relict minerals persisting through the latest recrys-
tallization event. In spite of these reservations, Carmichael (1978) in-
cluded the Idahoan facies series in his paper introducing the concept of
bathograds and bathozones.

The Boehls Butte-Goat Mountain area consists of an uplifted fault
block, approx 450 km? inarea, surrounded by metasedimentary rocks of
the Proterozoic Belt Supergroup (fig. 1). Metamorphism of the overlying
Belt series (fig. 2) is characterized by a consistent increase in grade from
the biotite zone near the St. Joe River in the north to the sillimanite and
sillimanite + K-feldspar zones adjacent to the Idaho batholith in the
south (Hietanen, 1969; Lang and Rice, 1985a,b,c; Ruendal, ms; Rice,
1987). Within the Boehls Butte-Goat Mountain block, three large and
several small, concordant, lens-shaped bodies of anorthosite occur. The
anorthosites, 0.5 to 2 km in thickness, include layered, foliated, and
massive varieties containing two or three distinct compositions and
generations of plagioclase. They are typically surrounded by highly
aluminous, Mg-rich, pelitic schists which exhibit complex textural rela-
tionships among the three aluminum silicate minerals, garnet, biotite,
muscovite, plagioclase, cordierite, rutile/ilmenite, and either quartz or
corundum. * :

The rocks of the Boehls Butte-Goat Mountain area have been the
subject of some controversy since Hietanen’s (1956) description of the
coexisting' andalusite, kyanite, and sillimanite. Uncertainty exists concern-
ing (1) the age of the protolith and the timing of metamorphism; (2) the
origin of the anorthosites and the Al-rich schists surrounding them; (3)
whether all three Al,SiO; polymorphs actually represent a stable equilib-
rium assemblage; and (4) the role of polymetamorphism and the persis-
tence of metastable phases in the observed parageneses. In this report we
address these and other issues. Observations bearing on the above
problems stem primarily from detailed study of the pelites surrounding

! Throughout this paper, the term “coexist” is used to describe minerals that simply
exist within a given rock or thin section. Minerals that coexist are not necessarily in
equilibrium, as is commonly inferred by use of the term.






