
Structural geology of the Swift Reservoir culmination, Sawtooth Range, Montana
by Donald Scott Singdahlsen

A thesis submitted in partial fulfillment of the requirements of the degree of Master of Science in Earth
Sciences
Montana State University
© Copyright by Donald Scott Singdahlsen (1986)

Abstract:
Northwest trending, west dipping thrust—faulted and folded rocks of Paleozoic and Mesozoic age
comprise the Sawtooth Range of northwestern Montana. The configuration of crystalline basement may
have controlled the development and geometry of the Sawtooth Range, a part of the Northern
Disturbed Belt. Primary influences include the Sweetgrass Arch and a series of northeast trending
features which may reflect a fundamental structural grain in the Precambrian basement. Timing of
Sevier-style deformation within the Northern Disturbed Belt is bracketed to have occurred primarily
during the Paleocene.

The Swift Reservoir culmination is defined by a doubly-plunging thrust sheet anticlinorium which is
structurally higher than adjacent areas along strike. Fold axes within the culmination plunge away from
the culmination center. Kinematic development of the culmination is a result of polyphase deformation
of the Backbone thrust sheet. Uplift, rotation, and folding of the Backbone thrust by footwall
imbrication and potential duplex formation is responsibe for development of the Swift Reservoir
culmination.

Major structures within the culmination include thrust faults, tear faults, and folds. Thrust faults are
dominantly bedding-plane thrusts with their location strongly controlled by stratigraphic zones of
weakness. Concentric folding by flexural-slip mechanisms is the dominant folding style. Folds are
commonly asymmetric with vergence in the direction of tectonic transport.

Deformational style and intensity within the culmination are controlled by lithologic variability and
structural level of development. Ductility contrasts and mechanical behavior of different
lithostratigraphic packages partition thrust sheet deformation within the Swift Reservoir area. Because
of these factors, the Cambrian lithostratigraphic package exhibits the greatest deformational intensity as
penetrative structures are developed. Orogenic shortening across the Swift Reservoir culmination due
to structural thickening is approximately 64%. Development of penetrative fabrics such as boudinage,
pencil structure, and axial-planar solution cleavage accounts for an estimated 10 to 25% internal
shortening superimposed on the translational shortening observed for the culmination. 
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