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Constraining l;aleoearthquake Characteristics from Landslide
Geomorphology for the Crustal Gales Creek Fault, Oregon
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Motivation
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What was the spatial extent and intensity of ground shakmg produced

by the most recent surface-rupturing earthquake on the Gales Creek
Fault?

Hypothesis:
H1: Coseismic landslides will cluster close to the fault.

H2: Paleoearthquake magnitudes inferred from coseismic landslide
will provide a minimum magnitude estimate.
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Landslide Mapping
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Refine Lahusen et al. (2020) age-
roughness model and infer the
ages of all mapped landslides.

Isolate probable Coseismic
landslides using morphometric
analysis

_Vancouver Assess fault proximity analysis
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Infer paleomagnitude from
landslide-magnitude scaling
relationship (Keefer 1984);
Malamud et al. 2004)
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State of Research
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Next Steps
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Quantify surface roughness,
create age-roughness model
and infer landslide ages.

Apply morphometric filtering
to isolate possible coseismic
landslides.

Quantify spatial extent and
paleomagitude using magnitude
scaling relationships
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H2:

Paleoearthquake magnitudes inferred from coseismic landslide distributions
represent minimum magnitude estimates.

* E.Q magnitude exerts a strong control on the spatial extent, density, and total
area of coseismic landslides

n Square Root of Rupture Area,A'E/2 (km)
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Morphometric Filtering

1. Mobility (L/H) - (Grant and Culhane, 2025)
* Coseismic landslide follow a bilinear
mobility trend

Slope top

2. Index of potential trigger (IPT) —
Baron et al., (2024).

IPT = ((Id + Hrel)/ 2) - tan (@S)

Id =Ld/Ls
Hrel = h/H

Source area angel (¢S)

IPT > 0.2 - Coseismic landslides
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