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9R10H
Rupture geometry and multiple segmentation of the 14
November 2001 Kunlun earthquake in the Kunlun fault
system, northern Tibet.

Bihong Fu
Abstract: The 14 November 2001 Kunlun, China, earthquake
with a moment magnitude (Mw) 7.8 occurred in the northern
Tibet. The spatial distribution and geometry of surface rupture
zone produced by the 2001 Kunlun earthquake are analyzed
based on mapping of high-resolution satellite images combined
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with the field observations and measurements. Our results show
that the 2001 Kunlun surface rupture zone can be divided into
five segments according to the geometry of surface rupture,
including the Sun Lake, Buka Daban-Hongshui River, Kusaiu
Lake, Hubei Peak and Kunlun Pass segments from west to east,
respectively. These segments, each 55 to 130 km long, are
linked by large step-overs or bends with 5-30 km long. The Sun
Lake segment extends more than 60 km with a strike of
N45°~75°W (between 90°05’E~90°50’E), which occurred along
the previously unrecognized west Sun Lake fault. A~30 km
long gap between the Sun Lake and Buka Daban Peak where
no obvious surface ruptures can be observed both from satellite
imagery and the field observations. The N75°~85°W—trending
Buka Daban-Hongshui River, Kusaiu Lake, Hubei Peak and
Kunlun Pass segments run about 360 km along the southern
slope of the Kunlun Mountains (between 91°07°E~94°58’E).
This segmentation of the 2001 surface rupture zone is well
consistent with the pattern of slip distribution measured in the
field, that is, the abrupt changes of slip distribution occur at
segment boundaries. Meanwhile, detailed mapping suggest that
these five first-order segments can be further divided into over
20 second-order segments, 10-30 km long each, linked by
smaller step-overs or bends.

Moreover, we re-measure the rupture length produced by the
2001 November earthquake based on the detailed mapping. Our
result shows that total length of surface rupture zone is ~ 420
km, which the the
earthquakes ever reported worldwide.

The rupture geometry, segmentation, and slip distribution
pattern compared to geophysical analyses, the model of
multiple bilateral rupture process has been suggested. Our
model shows that the faulting process associated with the 2001

is longest among intracontinental

Kunlun earthquake is quite complex, which suggests that the
420-km-long surface rupture is a result of multiple westward
and eastward rupture propagation, and interaction of these
bilateral rupture processes. It is much more complex than the
simple unilateral propagation process suggested by the
inversion of geophysical data.

In general, the analyses of the November 2001 Kunlun
surface rupture zone provide insights of the complex rupture
geometry and multiple bilateral rupture process of great
intracontinental earthquake along a long strike-slip fault.
Keywords: surface rupture; geometric feature; multi-segment
earthquake; step-over and bend; strike-slip faulting; great

intracontinental earthquake; India-Eurasia collision
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