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ABSTRACT

This report summarized the results from the Geophysical Exploration Project (5/5) of
“Earthquake Geology Investigation and Active Fault Database Construction Program”.
Seven active faults: Sanyi fault, Tachia fault, Tiehchanshan fault, Chihshang fault, Lichi
fault, Luyeh fault and Hengchun fault were investigated in this project. The geophysical
methods used in this project including reflection seismics, resistivity image profiling and
magnetotellurics. The position and characteristics of fault were obtained by integrating
surface geologic information, gravity data and geophysical investigation. Total of 5700 m
seismic survey line, 4830 m resistivity image profiling survey line and 30 magnetotelluric
stations were conducted, and the digital gravity map of northern, western, and eastern
Taiwan were produced and reanalysised in this project. The English homepage for
introducing the results from the geophysical survey in this project were also accomplished.

The investigation results for each fault are summarized as following:

1. Sanyi fault

Ten MT stations were acquired along the northern river bank of Tachia River. The

results of seismic and resistivty survey performed in the past were also integrated to

delineate the postion of Sanyi fault. The interpreted position of Sanyi fault is about
houndard meter away to the west from the fault line published in the existing
geological map.

2. Tachia fault

A seismic survey line with 2400 m long was conducted along the southern river bank

of Ta-an River. The quality of this seismic section is quite good. The Tachia fault

may be related to a blind fault with an obviously anticlinal fault-bend fold. The dip
angle is about 45 degree to the east. The formation in the foot wall of Sanyi fault is
general, while the formation in the hanging wall is folded upward.

3. Tiehchanshan fault

Two resistivity profiles were performed along the sourthern river bank of Taan River.

Below the depth of 90 m, there is an obvous lateral change in resistivity which may be

related to the Tiehchanshan fault. The fault interpreted in this investigation is the

same fault of Tachiatong fault which introduced by Shih in 1983.
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4. Chihshang fault
There are two lineations located to the east-sourthern of Rueiyuan. They may be
related to fault activities. The purpose of this investigation is to confirm which
lineatation is related to the fault line. Three resistivity profiles were performed in this
area. The position of the fault can be clearly delineated by the lateral changes of
resistivity on the resistivity section. Based on the analysis of lineation of Chihshang
fault shown on gravity anomaly map, the fault in this area is interpreted as the southern
extension of Chihshang fault.

5. Lichi fault
Two resistivity profiles were conducted to investigate the position of Lichi fault.
However, these two profiles do not across the Lichi fault after analyzing the resistivity
image sections. However, based on the resistivity image section from MT data and
the lineation of gravity anomaly map, the position of Lichi fault may be in the vicinity
of station 13.

6. Luyeh fault
One seismic profile located in the Binlang was conducted in this investigation. The
deep seismic profile performed by CPC in the past is also integrated to delineate the
position of Lyueh fault. The position of Lyueh fault may not on the seismic profile
conducted in this project. The most possible position of Lyueh fault is between
Binlang and Chulu terrace. The sourthern extension of Lyueh fault may pass the
eastern corner of National Taitung University Affiliated Physical Education Senior
High School by analyzing the gravity anomaly map, MT data and the resistivity image
section located in Tianliao area.

7. Hengchun fault
One seismic survey line located to the eastern of Checheng is performed in this
investigation. The position of Hengchun fault is located at 460m along the profile.
It is about 170m far away to the west from the position of Hengchun fault which was

publiched in the geological map.
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2-2-5 Rplfadra 4
BT H A 4§ 200 Hz 22 & 55(Dolletal, 1998) » I p¥d 20if £ je2 NMO
i ORI S50 2 % b 2 i34 B R VN IR A miE i S o Fpt o B
ﬁﬁﬁ%ﬁﬁi%ﬂﬁﬁ%%w»%%?ﬁuﬁm3@ﬁ$%%%iﬂﬁﬂ’Fﬂﬁ
SERZEEA D (1) 34 50m 3] 1500 miF & R g 5 (2) #rfs &0 F
2RI G BRI TR MR IEN S A PR ke - R RS
oo BEERG 22 T#xg fEl oAy Al B 2R A K & 5 2R (High Resolution
Shallow Reflection Seismics) 2 B #f ~ B RFEIEE T > M4edf e Bie~ £ 3 R
Fae B oo FAE T VORFI SR S o JAER VR GRINEOR o gt o T B
ﬁﬁﬁ*?“ﬁ$wéiiﬁﬁﬁi(@2ﬂﬂ’%ﬁﬁiﬁﬁawﬁﬁﬂ(&?%
BOARA) BEER VA FIFRET  FARERZTE A B E LT Y
FBRBIFIG S G RRIEINT A B o F]pt ’»‘ﬁéﬁﬁﬁﬂwﬁh&?EFT%%
B aEFEr Rt o RS EDe TRIEFER, 2 & &
BRI fE47a0 4 0 - Az MR Rl A P o d Fresnel # LAV 50 2
157 4 (Bin) & ] #Fil #e s ehd R4 A L R G S S 0 RA R A P o
2%h o BRI . F S ek B0 2 G PRI AE A GRRl R R o R

3=
Ao MO R B AP F]- L D0 & 5 3 BBk (Nyquist Sampling) 0 # ¢

\4

AX = (7)

2x f xsin@

Flp Bin ch [ S50 R ARGV L BHFFE P B K600 AN K K o2 &
B - B3k V=1500m/sec, f=150Hz, 6=30°~90° ; AX=5~10m » 7= ¥ F_p| = F e B R
FER-l T Smo # AR & (Bin) 94 ) 2 R 25 me S HRB AR RS
BT A 0 RRES AAPHBB T 0 AR FIESY 2 mBIE > Bin & ) ¢ A%
3 Imo MER IS RS .

LRl EEETN GG FRHRAFIIERS - FHETERS - F A
Mg > o FAp % Stk (Ricker Wavelet) o 3 % #ic @ 4p 24p £ 9% e
AEFREIEY > F 08 BRI AR T I AREE U8 AP A - BAERUR b4k
ot USHERRMEHE LA h o 2 ILhIEITRA KA F B MR r 14RE 5
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2-3 » TEEGIS 2
2-3-1 FrRE

PR E SR REERRI o Fa ARNG ROET M - LD
F (Resistivity) RAPFHETRT - AR E 212 3 b 5 kR R T e
AR AL A B R IER# S Resistivity Spectrum ) 5 3 R L ER EA P - BHER
2’"—?5‘5%’%’@ RERIEE SATHMTE RS T E B OTIEF  RFLEFETTR T
VRS TSR B )0 e R AR A A § ¥ T kR (Cheng,
1984 ; Yang and Tong, 1990) ~ 2 3= T k54 (FHiE & > 1992a) % o d 30 T 12
R AP E FEErRIRS T FR B TABE Bk BRRER R

‘r‘i

/

R S B
AAt o p TREZHFRENFAREePRTHE ALY AR (T AE B
) 12148 (1 Hz~10Hz) 2. 2 % 2 ;= ¥ (Alternative Direct Current) i » ¥ T » I %

TR RRATERAE LAY SRR (TE  MEN) BRFATHA g &
HI A o ’“'TE B2 T B M T I R R ?*ﬁﬁa&ﬁ”#ﬂﬁ‘]‘fiﬁz‘ i""'%] 27/’1%'?_‘
i FRETRRERE T EAV 2 THRZPHEETRGET AR S

LR PTIF pa

“ﬂKﬁ““wﬂ+<%mMmem%f*ﬁ# R G M pa ST
v

I (Apparent Resistivity ) » 3 % 2 & 2 FERIEF > a L A4 AP AR B

FIFA, T or B K B2 S o B RE 4 C Hon AR $HE P ER K 2§
P Tl A ERRIEARY BT R BIEE S e o TR ED X TF R

Fi4e (Inversion) ARJZ{ v MEER T LE2Z L F R EFEER -

2-32 #7* RE

*3F i p A OYO 27 Wi e McOhm-21 73 &k (B 2-11) > 3Z R B LY
¥t TR R e E 2 R IRETA 45 2 (Resistivity Tomography ) &3¢0 & 3
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AT EIEG - FRFER TP AR TR R BRI ARR S T
FTEF A R EFER L S AT EEFF R R T RS SR
Bra Hh EIU s ek R AE o Ok o

S BB E S - 35 SN B o r kI R RIOTORE -

Mo E R Lo RRSE A TR NER SETH  Rir TR 6 LG8

i T

A7 RedD 3 18

TR

“n"‘“

R E S

fui

—

—_

s

&

%)?3

B 2-11 ~ McOhm-21 ¥ % %
(2 3HRTHFR + ECBFTEFERR)

24



2-3-3 Tipl

R REE P AR METRIEHRSF RS < HFERFRGE SR EFRL
?%m*’&@l}i\?%EEﬁiLWﬂ’%%—ﬁﬁwEM%é’gﬁﬁaﬁﬁaﬁ
RFARRI B R B TR A FTRE G TR AT RS T E g -
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o * 2v e KL% R Ak E % (Sounding) o BRI SE RIFRY BT 236 R
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WHRF B A SR g 3R 3 JNEE S o T 4 RIS o T 0 W SR
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SR SRR AR Tin ¥ - BRI REE TR (F 2-12) o F i e ERIE
SERIET R 2o ko d TR RIS e R BERT 0 FI R SR AN R Rl %
Ajpod A TIIFRIREY BRRPIFARIZ > HIFRIFR L TRFIES T 6> F 5
TEEARFRSETEFORE ) ARSIERFL R U YT REE o R
BRFDAGHRET BRI ERFANPERFTY AF BT R L dut
BHTF PR R TR 5 FRTR R OT R E R AT B R R T
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e m FE RN SR T RB RS S L Bmenk BT (EREF 0 1994)
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B BE S B X- A #(m) Y-/ #%(m) % #2 (m)
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5 221,870 2,687,205 239.39
6 222.579 2,686,940 287.41
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L. Sanchiao Fault THE HUKOU FAULT L

L. Hukou Fault

3. Tapingti Fault

1. Hsincheng Fault

B. Shihtan Fault

. Sanvi Fault

[7. Tachia Fault

B. Tiehchanshan Fault
B, Tuntzuchiao Fault
10. Changhu

Fanlt
11. Chelungpu Fault
12. Chiuchiungkens Fault
13, Meishan Fault

14. Tachienshan Fault
15. Chukou Fault

16. Hainhua Fault

17. Houchiali Fault
16. Liukuei Fault

19. Hengchun Fault
£20. Milun Fault

1. Tuemei Fault

2. ¥ It

[23. Chihshang Fault
4. Chimei Fault

(5. Luyeh Faulr

6. Lichi Fault

The Hukou fault is a thrust fault which belongs to the second active fault, it also called the Yangmei fault, or southern of the
Yangmei fault, which is located at the boundary of Taoyuan Countv and the Hsinchu County, extends from southwest to east-
northeast of the old Hukow, to the Keqgin B ridge near the eastern Pingrhen, span length is approximately 23 kilom. Distribution of
rock layer and terrain characteristic are mainly controlled by the folding in this region, these small faults possibly are the break
phenomenon of Hukon anticlinal axis, and the main fault has possibly not to appear to the surface. In order to further determined the
structure of the Hukou fault, this project carried on the investigation in the Hukou Township and the Yangmei Township, with 3
total lengths are 1,250 m of electronic resistivities images sections.

The line HKO-HKO1E is located at Yangsiwo, Hukou Township, the south unfolds approaches, and the length is 220 m,
northwest part near the Chengshan highway. The survey result showed that the structre of electronie resistivity has no obvious
discontinuousness, but has the stratum of higher electronic resistivities (110~3000-m) which thickness is approximately 30 m in
southeast, and lean bends down toward northwest. Conclude the measured line is located at the south or southeast edge of fault
zone.

The  line HKO-HKO2E is located at Changling village, Hukou Township, which length is 630 m. The survey result showed
that on the stratum is the high electronic resistivity (150~1000£3-m), lower part mainly is the stratum which smaller than 8053-m,
the partial electronic resistivity is slightly high. The high electronic resistivity level on the surface layer is approximately 10~20 m
thick in southern section, and approximately ¢0~100 m thick in northern section. It is a discontinuous belt in the horizontal rod
240~420 m. Conclude it is the Hukon fault, and the fault plane is really steep.

The line HKO-YMOI1E is located at the west of Yangmei Township, which unfolds to the north to the length 400 m. The
survey result showed that assumes the structure of electronic resistivity is discontinuons nearby the horizontal rod 200 m, conclude

it is the place of Hukou fault passes through, the fault plane is similar to vertical.
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The Tapingti fault is located in the Taoyuan County and Hsinchu County, from Shilmen to eastern Guansi, south of Thudon,
then after Beipu to Omei, the span is approximately 29 km. This fault is thrust fault and has the component of shifting left
comcurrently, and the northern section is north-northeast to moves towards. the south of Qiantou River assumes northeast to move
towards. Since no method of shall ing in the Tapingti fault, but according to To Mingkwuan and Chen
Wencheng's (1991) field i iz red that, the truly position from Jhudong to Omei of the Tapingti faule,

comparatively original draws the position to have to move approximately 200 m toward the north. The investigate direction of our

geophysical prosp

ion result and di

project, plan to measure in electrical prospecting primarily, disposes 4 total lengths is 1,150 m images section of electronic
resistivities to carry on the investigation.

The line TPT-EMOIE is located at the southern region of Omei Bridge. and east of the path in Lion Mountain, the southeast
unfolds approaches. The survey result showed that the electronic resistivity of stratum mostly between 20-~6002-m, and has the
appearance of high inclination angle bedded structure, the center-section electronic resistivity is slightly higher than two sides. It is
possibly the place of Tapingti fault passes through, also possibly is the granulated substance rock layver which granularity bigger.

The  line TPT-BPOIE is nearby the path, western Green World leisure garden, north of Beipu. It is approximately assumes
south unfolds approaches. Nearby the newly opened path has the obvious section of fault outcrop, and northern stratum is really
steep. The survey result showed that the electronic resistivity of fault zone is lower than rwo sides, southern fanlt zone leans to the
south but irregular, and northern stratum is really steep, and similar with the section of outcrop.

The line TPT-HSO1E is located at Zhnang-zi, Hengshan Township, eastern of Shanpin River. The survey result showed that
generally has a thick approximately 5~10 m high electronic resistivity level in the surface (to be bigger than 80€-m). Under it is
the vertical banded structure, dividing underneath the horizontal rod 210~220 m, and the northern section is 20~4582-m of
electronic resistivity primarily, the southern section is 25~600-m primarily, is a electronic resistivity structure discontinuous that
not really obvious. Whether still needed to smdy for the fault. The line TPT-HS02E is located at the northern Hengshan Township,
southern Yulue River, western Toufenlin Bridge. The survey result showed that there is the high electronic resistivity level which
horizontal shape electronic resistivity is bigger than 150£2-m on the surface, and thickness is approximately 10 m. Under it the
¢lectronic resistivity level is really steep, and appeared the low resistance rate level of 10~16Q-m underneath the south section,

whether still needed to smdy for the fault.
-
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The Chiuchiungkeng fault runs in the north - south trend and located in Yuulin County and Chiayvi County, which is the thrust
fault, and had already changed it as the first active fanlt nowadays. This fault appears at eastern fault, north of Ninchou River, and
down the plate had appeared the red tableland and the step accumulative stratum; south of Niuchou River, upper and down plate of
fault appears the. Our team has been possible clearly limits that the position of fault and the appearance of subsurface structire
from Dahukou to Meishan area before this project begin to We impl
reflection and 1 section of electrical prospecting toward the south, at east of Chinshuei Park in Jhuei and Shanjulun area; and
implemented 3 measured lines and 5 sections of electrical prospecting toward the north, at Dahukou in Gukeng, south and north of
Hoboushan area, in order to understand the extending of fault toward the north and south. And implemented 1 north and south P
wave measured line and 1 section of electrical prospecting between the south and north sides of measured lines in Hoboushan, to
understood whether has the question of east and west transverse cutting in the Gukeng fault.

] 2 P wave d lines of seismic

From Yongsing area in the southern Meishan, the section of P wave shallow seismic reflection which obtained by surmounting
the Chivchiungkeng fault displays, the Chivchiungkeng fault is a thrust fault which inclined angle approximately 25°, and under the
stratum inclined approximately 10° toward the east; upper stramm inclined approximately 25° toward the east. The characteristic
of this kind of fault still appeared in the section of measured line CCK-GKO1S which extends toward the north to Dahukou,
Gukeng. However by the measured line CCK-GKO02S at southern Shihniu River discovered that, the fault had already appeared by
another kind of lower-angle thrust fault and the condition of broad fault zone, demonstrated the fault gradually extinguish here.

This phenomenon has not existed at the measured line CCE-GK038 in the northern Hoboushan, The performance of measured
line CCK-GKO38 in fault zone is completely different from the characteristics of measured line CCK-GKO028 at southern
Hoboushan and all of its southern lines, and the position of fault on the swrface and the extending of southern fault, had displaced
section of distances toward the west, it extremely has the possibility not belong to the Chiuchiungkeng fault.

North and south measured line CCK-GK048 is arranged in order to understand whether another structure had trmeated 1
between north and south We may discover from section of seismic reflection, it has the high-angle

fault line process which inclines toward the south in the section, the strabm of southern fault appeared in the horizontal shape.

Hahaneh

d lines in F

The Chiuchiungkeng fault also appeared the change extend toward south to the Jhuci area, from the superpeosition section of
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THE CHUKOU FAULT A

The Chukou fault is located in Chiayi County and Tainan County, which is the thrust fanlt from east to west of quaternary
period, and belongs to the first active fault. The position of the Chukou fault is quite clear from Niuchou River to Sisinliau; two
sides of fault are the strata of different ime from southern Guansin to Guantzuling. As a result of the terrain, the shallow
geophysical prospecting almost had not implemented in the Chukou fault. The partial research correlate with earthquake once
carried on here, and the researches of epeirogenesis are the most, demonstrating by the GPS data, annual mean levels reduce
quantity in two sides of the Chukou fault, is bigger than foothill mountain belt in eastern fault and west of alluvial plain. This
project implemented 1| P wave measured line of seismic reflection and 3 sections of electrical prospecting on the riverbed of
Barhang River in Chukou, Chiayi County, in order to understand the characteristic of the Chukou fault. The investigation result of
seismic reflection and electrical prospecting demonstrated that thrust fault in Chukou area appeared in belt-shaped and high-angle,

the stratum in the fault zone received the intense extrusion and transtormed.
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The Houchiali fault is located at eastern Tainan tableland, boundaries of Tainan County and Tainan City, assumes the north
and south trend, it possibly is the normal fault, and belongs to the leaving undecided active fault. Chen Yukao (1993) pointed out
from the characteristic of geological that next to the eastern Tainan tableland, the Houchiali fault has the close relation with the
hollowness of its eastern Dawan low place; the Tainan tableland in the Recent epoch at western fault arises in speed 4 to 5
millimeter each year, and the Dawan low place at western fault descends in speed | to 2 millimeter each year, deduces the Tainan
tableland arises by the activity of Tainan anticline under the surface, and the Dawan low place descended because of the growth of
the Houchiali fault. The explored point in the Hounchiali fault lies in the extending of fault toward the north and south direction, our
team implemented 2 P wave measured line of seismic reflection and 1 SH wave measured line and 3 sections of electrical
prospecting at Rende sugar refinery in southern fault, in order to obtained the credible strucmre of stramm. From the result of
measured line HCL-RDO18 which is located above the terrain cliff and the material of electrical prospecting demonstrated that, the
stratum in the section approximately inclines toward the east in low angle, but appeared several discontinuousness, and the fault
inclines toward the west in high angle, the upper stratum received the extrusion and distort intensely. And from the result of
measu:liil*]ig.*ﬂﬁlﬂ,-RDOZS which surmounts the upper and down terrain cliff showed that, the terrain cliff is a very important

nd light blue line, the depth of these strata at least has 600m thick and different from the stramm above
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2. ¥ It
[23. Chihshang Fault
4. Chimei Fault
(5. Luyeh Faulr

6. Lichi Fault

terrain cliff. This result also showed that the fault should extend again toward the southern region. The characteristic of the stratum
above the terrain cliff and measured line HCL-RDO1S are the same, the stramm receives the extrusion and distorts, and the
extending place on the swface of fault would underneath the terrain cliff. This characteristic of structure extends along with the
entire fault, comparing with the northern investigation near the Fusin Junior High School before, it also had appeared the same
result, the signal of eastern flats in the section is good at this place, but had no signal when toward the west and entered the terrain

cliff area, the broad non- signal belt is concern with the local broad terrain cliff.

HCL-RDO1S
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The Yuemei fault is located at southeast of the Milun fault, which is the second active fault. This fault possibly is a thrust fault
which cross section inclines to the west, and has the component of shifting left concurrently. The Yuemei fault, the western Coast
Mountain near Daping is north-northeast moves towards, and the rock layer leans to the wesl; Eastern fault rise approximately 20
to 40 m, the quantity of shifting left approximately 50 m; there is fault outcrop near Shansin |, assumes north squint toward east 5°,
and inclines 207 to south Besides the geoderic survey in the Yuemei fault, it lacks of the evidence of other geophysics
exploration material. This research had implemented 1 RIP measured line, which length is 950 m, and 9 measuring points of audio
frequency of earth electromagnetism deeply measured to understand the structure of deep portion along the faulr.

The line YMI-YMOIE 1s located at northern Yuemei community, Hualian County, which assumes the southeast to unfold
approaches, and length is 950 m. The survey result showed that the electronic resistivity level assumes the shape of high tilt, and
cxist a low resistance rate belt undemceath the horizontal rod 210--250 m, it 1s a discontinuous clectronic resistivity structure,
ic detection approximately similar with

conclude it is a fault zone. The measuring point of the audio frequency earth electromagn
measured line YMI-YMOILE, but YM7-9 bridges over the Hualian River. The survey result showed that electronie resistivities
structure of % measuring points may divide into 3 groups by the Y direction.  Conclude that there are two faults pass through this
measured line, one is between measuring point YM2 and YM3, which is the Yuemei fault. another measuring point is between

YM3 and YM6, which is the eastern fault of fault system in Huadong longitudinal valley.
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