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Investigating the Late Quaternary Faulting Behavior
of the Uemachi Fault, Osaka Basin, Japan

Eric Cannon (University of Colorado)

The Uemachi Fault is one segment of the major
north-trending, 45-km-long Uemachi fault system that
exists within the Osaka sedimentary basin. Using a
P-wave seismic profile, and a high-resolution S-wave
profile tied to five shallow continuously cored borings, I
present preliminary conclusions regarding the Late
Quaternary faulting history of the Uemachi fault at the
Yodogawa River.

The Osaka Basin contains the Namba Formation in
the shallow subsurface, composed of marine clay Mal3
that covers the fluvial gravels. Beneath the Namba
Formation, the Tanaka Formations consists of
alternating, transgressive marine clays Mal2 to Ma-1,
and fluvial deposits. Below the Tanaka Formation, the
Miyakojima Formation is composed of fluvial deposits
only and lacks marine clays. The Miyakojima Formation
rests upon the erosional unconformity at the top of the
granitic basement.

A P-wave seismic profile along the Yodogawa River
by Yamamoto et al. (1992) to a depth of 2 km shows
strong reflectors that most likely correspond to the

basement-cover contact between the granitic basement
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and Miyakojima Formation. Offset of this reflector and a
zone of disturbed seismic reflectors suggests that the
upper fault tip may be at or below approximately 400 m
depth.

The basement-cover contact has been vertically offset
600 m. Assuming that the age of the basement-cover
contact is 3 Ma (Itoh et al., 2000), the tectonic uplift rate
of the Uemachi fault is approximately 0.2 m/ky for the
last 3 Ma at the Yodogawa River.

No surface evidence of a flexure exists, possibly due to
land reformation along the river, or removal of the
surface flexure by erosion.

Five continuously cored borings (length from 37m to
45 m) span a lateral distance of 250 m across the
Uemachi flexure zone. From west to east, the borings are
identified as 1, 1.5, 2, 2.5, and 3.

Sediments in the cores were correlated on the basis of
lithology, fossils, pollen, magnetic susceptibility,
density, brightness and hue, electrical conductivity, and
pH value. A possible seismogenic deposit at 23.0 to 24.5
m from the top of boring 2 consists of medium- to very
coarse-grained, poorly sorted, and massive sands
constrained to be 9.2 to 9.5 ky B.P. from radiocarbon
dates. Marine clays in borings 1.5 and 2.5 of Mall(l)
and Mall(2) age (approximately 200 ka) show a vertical
offset of 1.5 to 2.0 m of similar magnitude to the
thickness of the 9 ka seismogenic deposit in boring 2.
The sedimentary evidence from borings 1.5, 2, and 2.5
support the conclusion that one seismic event occurred
between approximately 200 ka and 9 ka and produced 1.5
to 2 m vertical uplift in a Mw 6.7~7.4 earthquake.
Additional earthquakes are presumed to have occurred
and produced uplift along the Uemachi fault system
since 200 ka, but these events are not recorded within
the region of borings 1.5, 2, and 2.5.

88 22H
The relationship of geodetic strain to seismicity on
the island arc of Japan
Ali O. Oncel
We plan to correlate strain data with seismicity using
local computations of Gutenberg-Richter b-values,
seismic activity rates (a-values) and generalized fractal
dimensions (Dq) throughout Japan over comparable
time intervals. The Gutenberg-Richter b-value is the
slope of the frequency-magnitude relationship and

EMEMRtE A2 —=a2—X No.28 2003

provides a relative measure of the likelihood of large and
small magnitude seismicity in a region. The activity
rate, a, represents the intercept derived from the
Gutenberg-Richter or frequency-magnitude plot and
describes the background levels of seismicity within an
area. The correlation between strain, seismicity and the
fractal properties of epicenter distribution will be
evaluated locally throughout Japan and Turkey.

In summary, we will conduct an investigation into the
uses of fractal analysis to characterize complex
properties and patterns of earthquake seismicity and to
undertake direct comparison of seismicity to strain and
maximum magnitude variation. The correlation of strain
(e) to seismicity (a, and b-values) is the central issue
addressed in this research proposal; however, we will
also consider interrelationships between these
parameters and distributions of maximum magnitude
seismicity.

Our research evaluates interrelationships between
complex non-linear  seismotectonic  processes.
Quantification and analysis of these interrelationships
will help identify and differentiate between normal and
abnormal conditions and thus provide information of
value to seismic hazard assessment, not only in Japan
and Turkey, but also throughout earth's active tectonic

regions.
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