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Figure 14. Block diagram of interpreted Laramide joint sets
in system | (horizontal) and Il (vertical) identified in the Precam-
brian outcrop at Casper Mountain by Gable et al. (1988). System
| includes the complimentary sets B and i, bisected by exten-
sional set A. System Il indludes the complimentary sets D and
E, bisected by the extensional set C. Both sets crosscut joint
system il (not shown), interpreted as a rotated Precambrian
- system (Gable et al., 1988). The north-south orientation of sys-
tems | and Il is consistent with the proposed, locally perturbed,
Laramide axis of maximum principal stress o, (horizontal) at
Casper Mountain. Note that the minimum principal stress axis,
o5, would be perpendicular to o, and horizontal for system |
but vertical for system Il. CMFZ = Casper Mountain fault zone.

lift developed along an existing Precambrian structure
that was reactivated under Laramide contraction. This
concept probably also can be applied to other east-west
mountain ranges in the Rocky Mountain foreland prov-
ince (e.g., Uinta Mountains, Owl Creek Mountains,
Granite Mountains). An existing basement anisotropy
localized perturbation of far-field northeast-southwest,
Laramide maximum horizontal stress (1) into nearly
fault-normal application along the length of the Casper
Mountain fault zone. (Note: Questions about the
strength of fault zones in the case of locally reoriented
stress are still being debated. Although the San An-
dreas fault in central California has long been inter-
preted as a weak [low-heat, frictionless] fault zone
[Brune et al.,, 1969; Lachenbruch and Sass, 1980,
1992], this concept is rejected by Miller [1988] and
Scholz [2000].)

Measurement of differential, fault-parallel short-
ening along either side of the Casper Mountain fault
zone suggests that slip on the zone was left-oblique,
with the dip-slip component nearly twice the strike-
slip component. In the footwall of the Casper Moun-
tain fault zone (Casper Mountain segment), shortening
parallel to fault strike occurred primarily on northwest-
trending, basement-involved, thrust-generated folds
(i.e., the Emigrant Gap and Iron Creek anticlines),
whereas in the hanging wall, the east-west-trending
Casper Mountain block was shortened longitudinally
as a single, broad arch. Along the Wind River basin
segment of the Casper Mountain fault zone, the ge-
ometry of the structure suggests that there was little
or no differential shortening along fault strike.

Consequently, I propose that early Laramide dis-
placement on an unsegmented Casper Mountain fault
zone preceded initiation of Casper arch thrusting. The
Iron Creek and Emigrant Gap anticlines developed
somewhat later, coevally with the rise of the Casper
arch above the Casper arch thrust. As the Casper arch
thrust cut and segregated the Casper Mountain fault
zone, there was regional southwesterly rotation of the
Casper arch hanging wall toward the Wind River basin
(accompanied by antithetic thrusting along the Iron
Creek/Oil Mountain trend) and incremental move-
ment on the Casper Mountain segment of the Casper
Mountain fault zone. This scenario is consistent with
the proposed perturbation of Laramide stress trajec-
tories around the Casper Mountain fault zone and the
concept of strain partitioning.
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