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Active Fault Evaluation Team
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Faulting Behavior Modeling Team
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Subduction-zone Earthquake Recurrence Research Team
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Earthquake Hazard Assessment Team
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2004 £ 3 H5H 14:00 - 15:00
The 1923 Great Kanto earthquake revisited
Maleen Nyst (USGS)

Previous studies of the 1923 Great Kanto earthquake agreed
on a general fault model of reverse right-lateral slip on a low-
angle plane, however disagreed on the size and orientation of
the fault plane. We revisit the 1923 Great Kanto earthquake
(Ms=8.1) to develop a better understanding of its mechanism
and its influence on the cycle of strain buildup and release
among the major regional faults and to model the postseismic
deformation pattern.

We collected the raw triangulation and leveling
measurements that were obtained in campaigns between 1883
and 1927 in the Kanto district. We test the fit of this data set
by previous models and find that the more complicated fault
models do not fit the data significantly better. Our preferred
fault plane geometry is similar to the model by Matsu’ura et
al. (1980), consisting of 2 fault planes with uniform slip. We
use this fault plane geometry to compute the coseismic static
stress changes and to invert for distributed slip. We find that
stress changes can explain the general pattern of aftershock
activity in the Tokyo area since 1923. The coseismic slip
model shows maximum slip peaks (5-7 meters) near Odawara
and the Miura Peninsula. Observations of postseismic
deformation can be explained by a combination of afterslip
and visco-elastic deformati

2004 £ 3 H8H 11:00 - 12:00
The Sea of Marmara problem - neotectonic development
of the NW North Anatolian Fault
Ismail Kuscu (MTA)
The North Anatolian fault zone is one of the most important
active strike-slip faults on the world. It is a dextral strike-slip
fault which extends for about 1500 km in E-W direction along
Anatolia. It splits into two branches in the Marmara region,
SE of Istanbul. The northern branch entering the Gulf of Izmit
passes through the Sea of Marmara and is responsible for the
formation of the depression in the northern Sea of Marmara.
The fault again emerges on land in the Thrace, known as
Ganos fault that was broken during the August 3rd 1912
Sarkoy-Murefte earthquake (M=7.4). The August 17th 1999
Izmit earthquake (M=7.4) was the last in the series of westerly
migrating major shocks along the North Anatolian Fault
leaving the segment in the Sea of Marmara as the only portion
in the area that has not broken during the 20th century. The
geodetic measurements have shown that the rate of dextral
strike-slip motion along this segment is 18 mm/yr (Straub et
al., 1997). The unknown is the geometry of the faults cutting
the seafloor along which the motion is transferred from Gulf
of Izmit to the Ganos fault: Is this transfer made by the
members of complex pull-apart mechanism or by a single E-W
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trending fault?

Although the offshore seismic studies were intensively
carried out in the Sea of Marmara especially after the August
17th 1999 Izmit earthquake(M=7.4), some basic problems
remained unsolved such as whether the seafloor was cut by a
double fault system or just by a single fault. The researchers
advocating the double fault system assumed that most of the
deformation occurred along the margins of the basins and
concluded that the classical model of pull-apart basin
formation along releasing bends or stepovers within an east-
trending dextral strike-slip system prevails. On the other hand,
a completely different proposition was put forward by some
other researchers: the seafloor was cut by a single, continuous
strike-slip fault that does not coincide with the basin margins
and hence does not fit the pull-apart model supported by the
lack of evidence for significant active normal faulting in the
northern Sea of Marmara basins. These two ideas appearing
to be opposing in fact are not so much conflicting with each
other instead they define successive events. What has
happened in the Sea of Marmara regarding the fault geometry
is simply a transition from complex pull-apart basins into
single strike-slip faults. All of the pull-apart basins, regardless
of offset geometry, evolve progressively from narrow grabens
bounded by the oblique-slip link faults to wider rhombic
basins flanked by terraced basinside wall fault systems. In the
analog model referred to, in the later stages of this widening,
the cross-basin faults cut the floor ofthe pull-apart basins and
link the offset principal displacement zones. The jogs and
therefore pull-apart basins extinguish and strike-slip faults
become straight as time passes as in the case of northern Sea

of Marmara depression.
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Coseismic Folding and Stress Transfer in the 1811/12 AD
New Madrid Intraplate Earthquakes, Central USA
Karl Mueller (Department of Geological Sciences,
University of Colorado)

Reconstruction of Earth’s tectonic plates argues that
lithosphere in continental interiors moves rigidly and should
not otherwise deform. Yet earthquakes in the central United
States in the New Madrid seismic zone suggest that some
strain is accommodated in the interior of the North American
plate. Trench excavations, seismic reflection profiling and
recording of micro earthquakes suggests that strain in New
Madrid is accommodated by slip across a large restraining
bend on a linked right-lateral strike slip and thrust fault
system. Four large earthquakes occurred in the zone during a
two month period inl811-1812 AD that ranged in magnitude
from Mw 6.8 to Mw7.5 and were felt as far as 1500 km away
on the eastern seaboard of the United States. Previous
carthquake sequences in the zone occurred in 1450 AD and
900 AD based on studies of liquefaction deposits in the
Mississippi River floodplain. Surface deformation in the zone
is best expressed by coseismic folding of late Holocene fluvial
sediments along the Reelfoot scarp, which comprises the
forelimb of a fault-propagation fold above a blind thrust fault
(similar to the Uemachi blind thrust in the Osaka Basin).
Reconstruction of folded late Holocene sediments in the last
three earthquake cycles in New Madrid suggest the Reelfoot
thrust has slipped at a rate of 4mm/yr and that total slip on
the fault is less than 100 meters.

If the current slip rate is assumed to be constant since the
inception of movement on the zone, this implies that the age of
modern New Madrid fault system must be less than about
25ka. New work based on modeling of Coulomb elastic stress
transfer, historical accounts of liquefaction and surface
rupture and monitoring of microseismicity suggests that the
third earthquake in the 1812 AD sequence actually happened
"200km northeast of the main New Madrid zone as a remotely
triggered event. Models of Coulomb stress change caused by
the other three earthquakes suggest that earthquakes on
adjacent faults triggered one another with the first event
occurring on the strike-slip Cottonwood Grove fault, the
second on a much smaller strike slip or thrust fault and the last
and largest on the Reelfoot thrust. The origin of the stress field
that causes earthquakes in the New Madrid seismic zone is
poorly understood, however the stress field located further
north may be produced by crustal rebound caused by melting
of a continental ice sheet at the end of the last glacial period in
the late Pleistocene.
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