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Abstract:
Spatial and temporal overlap of silicic magmatism and contractile deformation is prominent in the Late
Cretaceous Sevier orogenic belt of western Montana. An understanding of the geometric, kinematic,
and temporal relationships between magmatism and thrust belt development in this region can provide
insights into the development of intra-arc and back-arc “foreland” thrust belts.

Contractile deformation in the Flint Creek Range of western Montana occurred contemporaneously
with the intrusion of several small to moderate-sized (20-50 km2) epizonal (1-2 kbar) plutons. K-Ar
and apatite fission track dates for these plutons range from about 74 to 62 Ma, broadly overlapping
development of the fold-and-thrust belt in the study area. The Philipsburg batholith is surrounded
predominantly by Precambrian metasedimentary rocks in the hanging wall of the
Georgetown-Princeton thrust, a major thrust system of the region. The batholith also intrudes Paleozoic
strata in the footwall. The western margin of the batholith contains weak or no fabric development in
the pluton and the contact is sharply discordant with local structures and bedding-parallel metamorphic
foliation. The eastern margin is characterized by largely concordant pluton wall geometries, strong
magmatic fabrics, and contact-parallel country rock foliations.

Regionally, the Georgetown-Princeton thrust dips steeply (65-75°) westward. Within the 1-2 km
structural aureole, the fault becomes east-dipping and is folded concordant to the batholith wall. Earlier
models for emplacement of the Philipsburg batholith propose a sheet-like intrusion that
post-kinematically exploited the low-angle Georgetown-Princeton thrust zone. In contrast, this study is
unique in that it presents evidence for different mechanisms of emplacement being active during
intrusion of the two plutons which comprise the Philipsburg batholith. The contrasting nature between
observations made along the western margin (weak magmatic fabircs, discordant batholith margins and
country rock structures) and those made along eastern margin (strong magmatic fabrics, concordant
bathoith margins and country rock structures), is good evidence that the magma forming the Bimetallic
stock (the western pluton) was intruded more passively while the Dora Thom pluton (the eastern
pluton) was intruded more forcefully into the surrounding country rock.

The “room problem” is the question of volumetric accommodation of the intrusion of large plutons in a
region undergoing tectonic shortening. This study demonstrates that intense deformation in western
Montana, although contractile, is a necessary component to explaining the high concentration of
shallowly emplaced plutons throughout the region. 
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