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ABSTRACT

Bedrock Structure, Lithology and Ground Water:
Influences on Slope Failure Initiation
In Davis County, Utah
(December 1990)
Souren Nariman Ala
B.A., Princeton University

Chair of Advisory Committee: Dr. Christopher C. Mathewson

During May and June of 1983 and 1984, an unusually
large number of land slips and debris flows occurred along
the Wasatch Front, in north-central Utah. Failures on
slopes underlain by rocks of the Precambrian Farmington
Canyon Complex were often followed by new and sustained
ground-water discharge. It has been proposed that
elevated pore water pressures within the intensely
fractured bedrock contribute to the initiation of slope
failures.

In order to better understand the behavior of ground
water in the mountain block, it was necessary to
characterize the geological properties of the bedrock, and
evaluate their influence on preferential ground-water flow
paths. This investigation considers the roles of faults,
lithological variations, fractures, fracture intersection

lines and foliation planes in affecting the local and



iv
regional hydrogeology.

The detailed geology of the Farmington Canyon Complex
is extremely heterogeneous. Statistical and geological
analyses of fractures, faults, foliation and lithologic
variations reveal that spatial variability overrides any
one factor contributing to the geometry of the structural
fabric. However, inter-regional geological parameters
such as lithology and proximity to faults do have an
effect on the dispersion and orientation of fracture sets.

The overall fracture pattern in foliated rocks is
resolved into a predictable form when variations in the
orientation of foliation planes are removed. The
resultant fracture geometry may indicate the direction of
the greatest principal stress during the Sevier and
Laramide orogenies.

The fractured bedrock constitutes an aquifer of
highly variable properties. Analysis of stream discharge
data suggests that a net northwestward flow of ground
water is taking place along major structural lineaments.
The distribution of ground-water discharge points is
controlled by topography and by geological features
including lithologic changes and/or low-angle fractures
and foliation planes.

A comparison of slope aspects upon which slope
failures have occurred indicates that slopes perpendicular

to the main trend of faults (interpreted from aerial



photographs) experience the greatest number of slope
failures. Neither fractures, fracture intersection lines

nor foliation planes correlate systematically with these

slopes.
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