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Long-term seismic behavior of a fault involved in a
multiple-fault rupture: insights from tectonic
geomorphology along the Neodani fault, central Japan
Heitaro Kaneda and Atsumasa Okada
Bull. Seismol. Soc. Am., vol.98, no.5, p.2170-2190
Multiple faults with different paleoseismic histories
sometimes rupture simultaneously, resulting in a larger
earthquake than expected. To test behavioral models for a fault
involved in a multiple-fault rupture, we performed detailed
tectonic-geomorphological mapping along the Neodani fault,
central Japan, one of several faults that ruptured
simultaneously during the devastating 1891 Mw 7.5 Nobi
earthquake. Our mapping showed that the along-strike
distributions of the long-term rates of left-lateral and vertical
slips generally mimic in shape those of the 1891 slip, implying
that the slip-patch behavior, in which smaller, more frequent
earthquake ruptures fill in low-slip portions of the 1891
rupture, does not apply to the Neodani fault. If the earthquake
recurrence interval estimated from a previous paleoseismic
trench is correct, however, the Neodani fault should not be
characterized by repetition of same slip-function earthquake
ruptures, or the characteristic slip-function behavior. The
observations can instead be explained by the semi-
characteristic slip-function behavior, in which a similarly
shaped slip distribution is repeated independently of the
rupture of adjacent faults, but the amount of slip varies.
Nonetheless, characteristic slip-function behavior may still be
a valid interpretation if some of the paleoseismic events
identified in the trench are minor sympathetic-slip events.
Although we found that the shape of the slip distribution has
been quite stable through successive earthquakes, including a
multiple-fault rupture earthquake, further paleoseismic efforts
are warranted to examine the stability in the amount of slip.




Long recurrence interval of faulting beyond the 2005
Kashmir earthquake around the northwestern margin of
the Indo-Asian collision zone
Hisao Kondo, Takashi Nakata, Sardar S. Akhtar, Steven G.
Wesnousky, Nobuhiko Sugito, Heitaro Kaneda, Hiroyuki
Tsutsumi, Abdul M. Khan, Waliullah Khattak,
Allah B. Kausar
GEOLOGY, vol.36, no.9, p.731-734
The 2005 Kashmir earthquake in Pakistan occurred on a
previously mapped active fault around the northwest margin of
the Indo-Asian collision zone. To address the quantitative
contribution of the earthquake to plate convergence, we
performed paleoseismological trench excavations at Nisar
Camp site near Muzaffarabad across the middle section of the
2005 surface rupture. The fault strands exposed in the trench
cut late Holocene fluvial deposits and record evidence of both
the 2005 and a penultimate event, supported by the presence of
colluvial deposits and a downdip increase in displacement
along the fault strands. The 2005 event produced a net slip of
54 m, and the penultimate earthquake exhibits a similar
amount of slip. Radiocarbon ages and historical accounts
loosely constrain the timing of the penultimate event between
500 and 2200 yr B.P.; however,
encompasses ~4 k.y. of stratigraphy, suggesting an average

the exposed section

interevent interval of ~2 k.y. for the 2005 type events. We thus
conclude that the 2005 event did not occur on the plate
boundary megathrusts, but on intraplate active faults within
the Sub-Himalaya. Consequently, the accumulated elastic
strain around the complex northwestern margin of the Indo-
Asian collision zone has not been significantly released by the
2005 earthquake.

A fault scarp in an urban area identified by LiDAR survey:
A case study on the Itoigawa-Shizuoka Tectonic Line,
central Japan
Hisao Kondo, Shinji Toda, Koji Okumura,
Keita Takada, Tatsuro Chiba
Geomorphology, vol. 101, p.731-739
A light detection and ranging (LiDAR) survey was conducted
in a densely built-up area to generate a high-resolution digital
elevation model (DEM) to look for active faults. The urban
district of Matsumoto City in central Japan is located in a
3-km?2 basin along the Itoigawa-Shizuoka Tectonic Line active
fault system, one of Japanese onshore fault systems with the
highest earthquake probability. A high-resolution DEM at a
0.5-m-grid interval was obtained after removing the effects of
laser returns from buildings, clouds and vegetation. It revealed
a continuous scarp, up to ~ 2 m in height. Borehole data and
archaeological studies indicate the scarp was formed during
the most recent faulting event associated with historical
earthquakes. In addition, the fault scarp strongly supports that
the urban district is in a pull-apart basin related to a fault step-
over between two left-lateral strike-slip faults. Consequently,
accurate interpretation of fault geometry is crucial to provide
estimates of future surface deformation and to allow modeling
of basin structure and strong ground motion. Thus, the LIDAR
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mapping survey in urban districts is effective for detailed
active fault mapping in order to constrain basin structure and
to forecast the exact location of surface rupturing associated
with large earthquakes.
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