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Abstract:
The mechanical response of Archean "basement" rocks in the cores of Laramide uplifts has received
experimental attention, but there have been relatively few field studies documenting Laramide
basement behavior. The purpose of this study is to field test existing theoretical basement strain models
by documenting the geometry and kinematics of deformation in areas of good exposures. Field studies
along well exposed Squaw Creek fault and Canyon Mountain anticline, Gallatin Range, and three
anticlines of the southern Bridget Range, southwest Montana, were made by comparing foliations,
mesoscopic faults, and slickensides found in basement rocks to Laramide features found in the
overlying Cambrian strata.

The results show that in regions where the angle of discordance between the base of the Cambrian and
Archean metamorphic foliation surfaces was low (Bridget Range anticlines and Canyon Mountain
anticline), the basement deformed by oblique flexural-slip on preexisting foliation surfaces.
Passive-slip was important in regions where Archean folds blocked foliation parallel slip. Large (12
meter thick) internally undeformed blocks indicate break up of the folded layer into macrogranular
segments was preferred over coherent deformation. Deformation in bounding shear zones occurred
under sub-greenschist conditions. Decreased grain size and increased fluid influx accompanied a
transition from mechanical fracturing and frictional sliding to pressure solution slip. These observations
indicate a fold strain model and are compatible with the fold-thrust model (Berg, 1962).

At Squaw Creek fault in the northwestern Gallatin Range, the angle of discordance between the
sedimentary cover and basement foliation was high (80°). The absence of rotated foliation surfaces and
a planar upper basement surface indicate a rigid basement response at Squaw Creek. Slickensides
indicate left-lateral reverse slip where footwall strain was accommodated by synthetic,
foliation-parallel Riedel shears. These observations most closely resemble the thrust-fold model
(Erslev, 1986; Stone, 1984), although no force-folding of the sedimentary cover was observed.

Integration of this study with other field studies on Laramide basement deformation indicates that
folding of the basement occurred by a spectrum of mechanisms ranging from passive-slip to
flexural-slip folding to cataclastic flow. These field observations indicate that compressive buckling of
the sedimentary cover was accompanied by active basement folding. 
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