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The Grouse Creek Mountains of northwest Utah are part of the Raft River-Albion-Grouse Creek metamorphic core complex, within the hinterland of the late Mesozoic and early Cenozoic Sevier orogenic belt.  The earliest ductile fabric (D1) in the Grouse Creek Mountains affects Archean to Permian rocks and records an episode of Mid-Cretaceous synconvergent orogen-parallel extension within deep levels of the back arc non-collisional Sevier orogen.  Mid crustal levels of the interior of the Sevier orogenic belt are exposed at the surface where the D1 fabric is well developed and well preserved in the upper plate of the middle-late Eocene Middle detachment and Middle Mountain shear zone.  Mississippian to Permian rocks of the Middle allochthon were mapped at a scale of 1:12,000 in three areas totaling about 10 square miles in the central Grouse Creek Mountains: the Marble Peak klippe, North and South hills, and the ridge south of Rosebud Creek.  Mesoscopic structural features associated with D1 were measured including S1, S2, L1, and relict bedding.  Preliminary studies indicate that D1a is characterized by a flat lying foliation (S1), and generally north trending lineation (L1).  The D1 fabric records top to the north non coaxial shear with a significant component of pure shear.  In addition, fifty-seven samples containing fibrous strain fringes were collected from the Pennsylvanian-Permian Oquirrh Formation of the Grouse Creek Mountains.  These fibrous strain fringes are syntectonic kinematic indicators that record the incremental strain history of orogen-parallel extension.  Two deformation fabrics are recorded in the strain fringes: D1a and D1b. Furthermore, preliminary observations suggest that D1b growth records a reversal in sense of shear from the earlier D1a top-to-the-north simple shear.  The fibers are face controlled antitaxial and contain a mineral assemblage of quartz, calcite and phlogopite.  Preliminary ages of 103-105 Ma from phlogopite fibers were obtained by using the mass spectrometer and a Nd:YAG ultraviolet laser at the Nevada Isotope Geochronology Laboratory (NIGL) at UNLV.  Further strain and kinematic studies of strain fringes will determine the finite strain, and incremental strain magnitude along with a vorticity analysis.  The vorticity analysis will be conducted in order to determine whether the D1 fabric records extension or shortening.  This study will provide a better understanding of the development of orogen-parallel extension within the Sevier orogen, and may further our understanding of orogen-parallel extension worldwide.
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