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New geometoric criteria for active fault segmentation ;

Fault branching and dip-slip distribution pattern along strike-slip

faults

Takashi NAKATA* and Hideaki GoTo**

Abstract
To estimate the size of future earthquakes generated from active faults, it is important to define
the extent of faulting from existing fault traces. This paper proposes new criteria for identification of
segments for active strike-slip fault systems based on geometric surface rupture heterogeneity.
Geometric and structural characteristics are often used for fault segmentation, in cases that
historical and/or paleoseismological data are not sufficient to reveal coseismic behavior of faults.

We found an interdependent relation between the pattern of surface ruptures and the direction of
their propagation based on an investigation of recent earthquake fault ruptures. If a fault is associated
with a simple baranching at one end in a plane view, it is rather simple to deduce the direction of
future ruptures from its branching feature. If a fault brances at two ends, we may define a fault
segment which raptures bilaterally and moves independanly at future earthquakes. If branchings of two
faults face each other, we may expect a segment boundary between these branchings as a change in
the direction of fault ruptures propagation take place between them.

Regarding dip-slip distribution along a strike-slip fault segment, the upthrown sides is, in
general, located in the area on the fault block in the relative strike-slip motion on a faulted block. For
example, along an E-W trending right-lateral strike-slip fault, upthrown side is located toward the
east end on the northern block and toward the west end on the southern block. Thus, a fault segment
may be identified based on the pattern of dip-slip distribution.

We tested these criteria successfully on severarl recent surface fault ruptures and active faults,
and applied them for segmentation of the active faults system of the Median Tectonic Line in
Shikoku, Southwest Japan.
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Fig.10 A model for fault branching and fault segmentation
A: Fault branching at the both ends of fault segment

B: Juxtaposing fault branching at the segment boundary
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Surface Fault Ruptures of
the 1995 Hyogoken-namba Earthquake

< Kobe g?“

Akashi Strait | Nt

R * Epicenter (JMA)

10km

0 1km

@

02001995000000000000000000000O0O

00000199800 000

Fig.2[0 Branching of the surface fault ruptures associated with the 1995 Hyogoken-

nambu earthequake modified after Nakata and others (1998)
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Fig.30 Branching of the surface fault ruptures associated with
the 1992 Landers earthequake modified after Nakata and
others(1998)
The earthquake faults are after Sieh ( 1996). L.F.:Lnders
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Fig.40 The surface fault ruptures of the 1990 Luzon Earthequake and vertical slip
distribution along the ruptures. Modified after Nakata and others (1996)0
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Fig.6[] Active faults in Kobe-Osaka area

Fault traces are after Nakata and others (1996), and Watanabe and others (1996)0
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Fig.90 A new segmentation model for the active fault system of the Median Tectonic Line in Shikoku

1:fault traces already known, 2: fault traces newlyfound.

up: side of relatively upthrown along the active faults
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