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TECHNICAL ABSTRACT

The Portland metropolitan area historically is the most seismically active region in
Oregon. The Portland Hills Fault extends directly beneath downtown Portland. The
temporal and behavioral characteristics of these faults are poorly understood, and the
surface geologic record does not provide the information required to assess the seismic
hazards associated with these faults. The limited geologic information stems from a
surface topography that has not maintained a cumulative geologic record of faulting, in
part, due to large deposits from young, catastrophic flood events and the dominant strike-



slip component of the faults. We integrated multiple high-resolution geophysical
techniques, including seismic reflection, ground penetrating radar, and magnetic
methods, with regional geological and geophysical surveys to determine that the Portland
Hills Fault is presently active with a zone of deformation that extends at least 400 m.
The style of deformation is consistent with at least 2 major earthquakes in the last 12-15
ka, as confirmed by a temporary excavation trench. High-resolution geophysical
methods provide detailed images of the upper 100 m across the active fault zone.



NON-TECHNICAL ABSTRACT

The Portland, Oregon metropolitan area is located in an area prone to earthquake activity.
We do not understand the sources of the earthquakes. The Portland Hills fault extends
through downtown Portland. The seismic history of the fault is poorly understood
because extensive erosion and deposition occurred along the fault between 12,000 and
15,000 years ago due to large scale regional catastrophic flooding. This flooding
removed much of the geologic evidence that could be used to determine the activity of
the fault. We have employed geophysical methods that provide a better image of the
fault buried at depth. Through these methods we have imaged the southern portion of the
fault at North Clackamas Park. This image suggests that the fault has disrupted
sediments that may be as young as 12,000 to 15,000 years old. Attempts to locate the
fault at a terrace of the Clackamas River farther to the south proved unsuccesful. We
were able to image faulted and folded sediments as young as 12,000 to 15,000 years old
on the property of a middle school north of North Clackamas Park. A temporary
excavation provided direct evidence for deformation of these sediments. Based on the
evidence collected in this investigation the Portland Hills fault is likely active.



