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Is Jiali Fault an active fault in Quaternary?

Ling-Ho Chungl, Yue-Gau Chenl, Kuang-Yin Lail, Gong-ming Yinz, Zhongquan Cao3
1. Department of Geosciences, National Taiwan University

2. Institute of Geology, China Earthquake Administration

3. Seismological Bureau of Tibet Autonomous Region

Key words: active fault, earthquake, Tibet, crustal flow

The Karakoram-Jiali Fault Zone (KJFZ) is the most important active structure on the Tibet Plateau,
and the Jiali fault is the eastern part of KJFZ. In previous study, the Jiali fault has very fast dextral
slip rate (15-20mm/yr) with a N100°-105°E strike and the maximum geologic offset is ~1.5km
(Armijo et al, 1989). After our geomorphologic and field survey, we found opposite evidence
indicated the major part of the Jiali fault almost inactive except the NW branch of the horsetail.

The NW branch, N120°-130°E striking, strikes similar to the Beng Co fault, the Gyaring Co fault,
the Lamu Co fault, and the Awong Co fault, and all of them are right-lateral strike-slip faults
(Armijo et al, 1989, Taylor et al, 2003). Baced on TL dating, the slip rate of the NW branch is 15
+2 mm/yr. Between the Beng Co fault and Jiali Fault, there are the other several linear faults with
strikes similar to the NW branch (~120°-130°E). The faults we mentioned above are almost the
similar fault length, discontinuous to each other, located between 31-33°N and more active than the
Jiali fault itself. The assembly is not like a major boundary fault, such as SanAndreas fault.
Combined with northeast striking left-slip faults between 31-33°N, it’s like a channel with the
fastest ESE-WNW extension in Middle Tibet. In the other Tibet area, the N-S trend normal fault
is the principal active structure show lower extension rate. The GPS measurement (Zhang et al,
2004) indicated the material within the plateau interior moves roughly eastward with speeds that
increase toward the east. This material flow drive upper crust can not absorb so fast rate by the the
N-S trend normal fault system, instead of the conjugate fault zone in the Middle Tibet. Because

the orientation of the Jiali fault is parallel to the material flow, the Jiali fault becomes inactive.



The implication of elevated lacustrine sediments in the middle reach of
the Yarlung-Tsangpo and Nyang River, Tibet
1 1 2 1 1 1
Shao-Yi Huang , Yu-Nung Lin , Jingwei Liu ,Yue-Gau Chen , Ling-Ho Chung , Kuang-Yin Lai , Ray

1 2 2 3
Y. Chuang , Shujun Zhao , Gongming Yin and Zhongquan Cao

1. Department of Geosciences, National Taiwan University
2. State Key Laboratory of Earthquake Dynamics, Institute of Geology, China Earthquake
Administration

3. Seismological Bureau of Tibet Autonomous Region

The interaction mechanisms among climate, crustal uplift and related erosion processes in the orogenic
belt became one of the popular topics in the past decade, especially in the collisional margin of Eurasian
Plate and Indian Plate where stands the most spectacular plateau in the world in terms of elevation and
geomorphology. We investigated the outcrops of lacustrine deposits in the lower terraces of the Nyang
River and established the stratigraphic column for entire depositional sequence. Woods and charcoals
were collected for radiocarbon dating and sands for optical stimulated luminescence (OSL). Based on
our observation, the alluvial and lacustrine environments occurred alternatively. Among them two well
developed varve layers were identified in the sequence. The occurrence of varve strata and
moraine-related delta facies have raised subsequent questions such as did the breakout of the dammed
lake strike this drainage repeatedly? What is the mechanism of the dammed lakes, were the paleolakes
dammed by monsoon driven valley glacier or tectonic structures? And, the timing of the paleolakes will
be crucial as well.

Based on the preliminary radiocarbon and OSL dates from the bottom and the top of the depositional
succession, the paleolakes took place no younger than 20ka. The interbeded sand and silt recorded
abundant ripple cross beds, parallel lamination, and syndepositional deformation, representing the
transition of environments from delta front to beach ridges of the frontal floodplain. Two sections of
varve layers indicate two gradational stages of the delta. This coarsening-upwards sequence recorded
details of episodic changes of depositional environment from delta front to floodplain and the evolution

of this moraine-related delta.



Implications of river morphology response to Dien Bien Phu fault in

NW Vietnam
_ 1 1 2
Kuang-Yin Lai , Yue-Gau Chen , Doan Dinh Lam

1
Institute of Geosciences, National Taiwan University, P.O. Box 13-318, Taipei 106, Taiwan
2

Institute of Geological Sciences, Vietnamese Academy of Science and Technology, Hanoi, Vietnam
Abstract

In northern Vietnam, most rivers are flowing southeastward sub- or parallel to the valley of Red River
and characterized by long but narrow catchments. The Dien Bien Phu fault is associated with the most
seismically active zone in Vietnam and situated in the potential eastern boundary of the rotating
southeastern Tibetan block. It cuts the Da River, the largest tributary of Red River in northwest Vietnam
and has distorted the drainage basin resulting in complex river patterns. To assess the river morphology
response to active Dien Bien Phu fault, we use 1/50,000 topographic data and ASTER images to map
the precise river courses and digital elevation model data of SRTM to retrieve and analyze the river
profiles. From the mapping results, the N-S striking fault results in three conspicuous north-trending
river valleys coincided with the different fault segments to facilitate the measurement and reconstruction
of the offsets along the fault. Further combining the longitudinal profile analysis we obtain ca. 10 km
offsets by deflected river as the largest left-lateral displacement recorded along the active fault. The
restored results show the downstream paleochannel of the Da River had been abandoned and becomes
two small tributaries in opposite flow directions at present due to differential crustal uplift. Also the
present crisscross valley at the junction of the Da River and the fault is resulted from the capture by
another river which has been also deflected by the neotectonics. Based on our observations on river
response, the Dien Bien Phu fault is a sinistral dominant fault with an uplift occurring in its eastern
block. Furthermore the active Dien Bien Phu fault does not cut through the Red River northward
indicating the western block of the fault can not be regarded as a single rigid block. There should be
possible to find NW-SE trending faults paralleling to Red River to accommodate the deformation of the

western block of the fault.



Ground Displacements and Fault-plane Geometry beneath: a case of

1999 Chi-Chi Earthquake (Mw 7.6) at Tsaotun in Central Taiwan

1 1 1 2
Yu-Ting Kuo , Mong-Han Huang , Yue-Gau Chen , Jean-Philippe Avouac
1 . . . . .
Dept. of Geosciences, National Taiwan Univ., Taiwan, R.O.C.

2
Division of Geological and Planetary Sciences, Caltech, California, U.S.A.

Abstract

Long-term ground deformation recorded in deformed geomorphic surfaces is supposed to be the
cumulative strain produced by associated active structure and certainly related to the subsurface
structure geometry. Moreover, by time domain the deformation also can be divided into components:
co-, post-, and inter-seismic. A case that may demonstrate the entire process is at Tsaotun in central
Taiwan, where widely developed geomorphic surfaces have long been noticed and surface ruptures of
1999 Taiwan Chi-Chi earthquake (Mw 7.6) ran though. Landform investigation, geodetic work,
sub-pixel comparison of aerial photos, and D-InSAR analysis are conducted to reconstruction the entire
deformation process mentioned above.

In our previous study, we have used sub-pixel correlation on high-resolution aerial photographs to
obtain detailed horizontal displacement across the surface ruptures, which has revealed that the fault
bends beneath greater and more rapid in the southern segment. Nevertheless, the coseismic ground
displacement cannot entirely match the long-term surface deformation recorded in the geomorphic
surfaces. However, by the post-seismic ground displacements obtained from InSAR a few other active
structures, such as secondary strike-slip faults, may play a role to accommodate the tentative stress
accumulation in a large earthquake.

By available co- and post-seismic ground displacements, we successfully rebuild a fault-plane model at
Tsaotun. Using this model we can satisfactorily explain the surface deformation in different time
domain. The model also describe the details of when, where, and how much the rate of the ground
displacements would occur. Our result is undoubtedly valuable to improve the building code and to

assist urbanization plan for the purpose of seismic hazard mitigation.



Interseismic modeling in the Taiwan region
1 2 3 1
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3
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The island of Taiwan lies at the junction of the Eurasian and Philippine Sea plates. The convergence
between two plates forms the Longitudinal Valley, which has been long regarded as one of the major
collisional suture zones, to the east and a fault-and-thrust belt to the west across the island. Based on
recent published geological map and relevant studies, several major active faults are currently acting in
Taiwan.

In eastern Taiwan, the Longitudinal Valley fault, the most dominant fault within the suture zone, is
locked at the northern section and is creeping at shallow depth but locked at deeper part in the southern
section. In western Taiwan, active faults imbricate and propagate to the west above a major Taiwan
detachment at depth. Based on ?, most of the active thrust faults and tear faults in western Taiwan are
locked. The locking and creeping of the active faults around Taiwan as well as the locking of the
subduction zones along the Ryukyu and Manila Trenches constrain the interseismic deformation across
the Taiwan region and accumulate strain which may be released during future earthquakes.

In order to characterize interseismic deformation around Taiwan region, we analyze GPS data from
1990-1997 by what?. This time span excludes the effects of large earthquakes in the century, especially
the Chi-Chi earthquake. For better understanding interseismic coupling and fault slip, we construct a
three-dimensional block model across the Taiwan region to quantify kinematically consistent estimates
of block motions and fault slip rates. The model combined elastic half-space and block motions based
on the backslip model to describe the GPS velocities and locking faults. The GPS constrained block
model provides estimates of present-day fault slip rates and seismic potential within the entire Taiwan

region.



