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Where are the major active
structures in Taiwan?




What can the 1999 Chi-Chi
earthquake teach us?
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Most of the 1999 surface
rupture appears to follow
- some pre-existing
topographic features
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Anticline Holocene fluvial deposits CHF Changhua fault

Svncline [:] L pper Pleistocene CLPF Chelungpu Fault

Muvial deposits
Fault sl HLF  Holi fault
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Lower to middle Pleistocene
Inferred faul sandstone-conglomerate
1999 surface L pper Pliocene - Lower Pleistocene * Epicenter of Chichi
sanddstone/shale

Earthquake

STF Shuangtung fault
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Study sites [ Upper Miocene - Lower Pliocenc shale (Chen et al, 2002)

- Pre-middle Miocene bedrock
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What can we see on the 40-m
DEM?

Taichung
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_ Most of the 1999 Chi-Chi surface
Tableland LRUANIES  rupture even before the earthquake!
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Where are the active
structures in Taiwan?
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Maijor structures
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Kaoping Domain

.

Chaochou fault—a high
angle, oblique-slip fault

The Foothills—a series
of minor faults and folds




Taichung Domain
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Shanchiao

Taipel Basin




Eastern Taiwan:
Hualien and Taitung Domains

Longitudinal Valley




Major structural systems in
the Longitudinal Valley

Pacific
Ocean

( Shyu et al., 2007, JAES)




Major structural systems in the
Longitudinal Valley




Major structural systems in the
Longitudinal Valley
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Major structural systems in
the Longitudinal Valley

Central
Range fault

Pacific
Ocean

( Shyu et al., 2007, JAES)
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Maijor structures

_" Normal faults
_,‘-*" Normal faults
(inferred)

_ Reverse faults
,b’ Reverse faults
(inferred)

_Z” Right lateral faults
/7 Left lateral faults
X Anticlines
X Synclines

(Bald lines indicate historical ruptures)
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How do we propose
future seismic
sources from these
active structures?

(Shyu et al., 2005, JGR)
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The Foothills—a series
of minor faults and folds

Western Foothills

Plio-Pleistocene
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Chaochou fault—a high
angle, oblique-slip fault
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(j) Taipei Domain
(Km Shanchiao fault
1] Linkou Tableland / Taipei Basin
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The area overlying Shanchiao fault includes much of the Taipei Basin

Surface trace

Fault plane
(projected onto
Surface)
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onic fault - summary table

I
...Fault
viour yesno, active/inactive
pref, min, max... km
genic depth  pref, min, max... km (1, 2, 3, or 4)
genic depth  pref, min, max... km (1, 2, 3, or 4)
[=}
pref, min, max... ° {1, 2, 3, or 4)
~51,2 3, 0r4)
ide N, S, W, E, or N¥V etc
Reverseetc (1, 2, 3, ord)
pref, min, max... mmdyr (1, 2, 3, or 4)
actor 0-1(1,2, 3, ord)
pref, min, max...m
terval pref, min, max... yr
vement pref, min, max... yr BF
Ness 1,2, 3, or4
name
f name
date

Compulsory
Calculated
Data completeness factors

Fault source

* Mame

* Faull polygon

¢ Length

* Upper seismogenic depth
* Lower seismogenic depth
C Width

C_d

Dip
Dip directio

* Slip type

* 3lip rae

C Magnitude

¢ Recurrence interval

A FmEIBE LS AU
Last earthquake

C Data completeness

* Compiled by
Contributed by

* Last updated

...Fault

lat lon, lat lon, etc

pref, min, max ... km

pref, min, max... km (1, 2, 3, or 4)
pref, min, max ..km (1, Z 3, or 4)
.. km

o kM2

pref, min, max...* (1, 2. 3, or 4)
e (1, &, 3, 0Or 4)

pref, min, max..." (1, 2, 3, or 4)
Reverse etc (1,2, 3, or 4)

pref, min, max ..mmfyr {1, 2, 3, or 4)
71.7.2, 7.3 slc

pref, min, max ... years

0-1(1,2, 3, ord)

... AD/BC or yr BP

1,2, 3, ord

name

nanme

dale
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oposed Major Seismic Structures of Taiwan®

Fault Fault Dip, Downdip Limit, M, F10%
Fault Name Type® L, km deg km Wekm A%km* M,° dyneecm DEm
Lutao-LayiRDomain
e fault R 140 15 30.00  4200.00 7.59 302.96 2.40
ault R 40 15 21.21 848.53 697 34.97 1.37
wult R 40 15 21.21 848.53 6.97 34.97 1.37
» Ridge fault R 30 15 21.21 636.40  6.85 23.72 1.24
Tai
Valley fault, total R/SS 160 15 17.32  2771.28 743 172.83 2.08
Valley fault, Taitung Domain only  R/SS 96 15 17.32 1662.77 723 86.72 1.74
e fault, total R 80 15 21.21 1697.06  7.24 89.14 1.75
e fault, emerged part only R 40 15 21.21 848.53 697 34.97 1.37
ore fault R 120 15 21.21 2545.58 740 154.10 2.02
Hu
Valley fault, Hualien Domain only  SS 90 15 17.32  1558.85 724 89.12 1.91
Ry
h R ~180 35 70.00  12600.00 8.02 1335.06 3.53
iteral accommodation structure SS 50 15 15.00 750.00 691 29.10 1.29
| fault system N 50 15 17.32 866.03 693 30.51 1.17
Kao
It connecting Hengchun fault SS/R 120 15 15.53 1863.50  7.32 117.11 2.09
It connecting the offshore fault R/SS 120 15 15.53 1863.50  7.27 101.15 1.81
ychou fault only SS/R 75 15 15.53 1164.69  7.11 57.06 1.63
¢ Plain fault (Kaoping River fault)  SS 50 15 15.00 750.00 691 29.10 1.29
front R =200 15 30.00 =6000.00 =7.73 =490.34 =2.72
Chiayi Domain
ent R 60 15 15 57.96 347733 752 234.79 2.25
e 15 an 15 15 00 225 00 G Ak 4 61 ) 6%



onic fault - summary table

I
...Fault
viour yesno, active/inactive
pref, min, max... km
genic depth  pref, min, max... km (1, 2, 3, or 4)
genic depth  pref, min, max... km (1, 2, 3, or 4)
[=}
pref, min, max... ° {1, 2, 3, or 4)
~51,2 3, 0r4)
ide N, S, W, E, or N¥V etc
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Reverse etc (1,2, 3, or 4)

pref, min, max ..mmfyr {1, 2, 3, or 4)
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Major structural systems in the
Longitudinal Valley
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onic fault - summary table

I
...Fault
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Shanchlao

Taipel Basin



S: Sungshan Fm.
J: Jingmei Fm.
W: Wugu Fm.

B: Banchiao Fm.

, | Alluvial Fan

7721 Fluvial Plain

N \\; Basement

(Tenq et al., 2001)
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Terrace 1
Terrace 2
Terrace 3

Terrace 4

Terrace 5

Terrace 6

Terrace 7

Terrace 8
Alluvial fan
Landslide
Reverse faults
Normal faults
Left-lateral faults
Right-lateral faults
Inactive reverse fault
Anticlines
Synclines

(dashed lines when inferred)
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Chimei fault
coastline

dipping angle

/\\A/\-Irl

distance from LVF 10 (Km)

Tuluanshan Formation
(arc volcanic rocks)

Harizontal charteninn



om magnitude obtain Single Event Displacement (SED) and then
Recurrence Interval (RI) by:

M, = 2/3 log M, - 10.7 (Hanks & Kanamori, 1979)
M, =HAD (Aki & Richards, 2002)
RI = Slip Rate / SED
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Map of potential sources
of large earthquakes in
and around Talwan

We are still working on
completing the needed

Information







