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ABSTRACT

Gable Mountain is a segment of the Umtanum Ridge-Gable Mountain struc-
tural trend, an east-west trending series of anticlines forming one of the ma-
jor geologic structures on the Hanford Site. A probabilistic seismic
exposure model indicates that Gable Mountain and two adjacent segments
(Gable Butte and Southeast Anticline) contribute significantly to the seismic
hazard at the Hanford Site (Tallman, 1989).
Geologic measurements of the uplift of initially horizontal (11-12 Ma) ba-
salt flows indicate that a broad, continuous, primary anticline grew at an av-
erage rate of 0.009-0.011 mm/a, and narrow, segmented, secondary
anticlines grew at rates of 0.009 mm/a at Gable Butte and 0.018 mm/a at Ga-
ble Mountain. The buried Southeast Anticline appears to have a different
geometry, consisting of a single, intermediate-width anticline with an esti-
mated growth rate of 0.007 mm/a.
The recurrence rate and maximum magnitude of earthquakes for the fault
models associated with these three segments were used to estimate the fault
slip rate for each of the fault models and summed to determine the implied
structural growth rate of the segments. The current model for Gable Moun-
tain-Gable Butte predicts 0.004 mm/a of vertical uplift due to primary fault-
ing and 0.008 mm/a due to secondary faulting. These rates are roughly half
the structurally estimated rates for Gable Mountain, but the model does not
separate the Gable Mountain and Gable Butte segments and thus does not
account for the smaller secondary fold at Gable Butte. The model predicted
an uplift rate for the Southeast Anticline of 0.006 mm/a, but this was caused
by the low "fault capability" weighting rather than a different fault geome-
try.
The effects of previous modifications to the fault models are examined and
potential future modifications are suggested. For example, the earthquake
recurrence relationship (Rohay, 1989) used in the current exposure model
has a b-value of 1.15, compared to a previous value of 0.85. This increases
the implied deformation rates due to secondary fault models, and therefore
supports the use of this regionally determined b-value to this fault/fold sys-
tem.
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