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Structural evolution study of lamprophyric dikes and

country rocks in Lailai, northeastern coast of Taiwan
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Structural evolution study of lamprophyric dikes and

country rocks in Lailai, northeastern coast of Taiwan

You, Cian-Siang

ABSTRACT

Lai-Lai wave-cut platform is the geological continuation of Hsuehshan
mountain range in the northeastern coast of Taiwan. The Lamprophyric dikes
stand in right-stepping en-echelon form with faults, joints and folds in different
scales on the platform. The dike formed in 9+1.1 Ma ago and the arrangement of
the dikes records the stress state during volcanic activity in the late Miocene.
Faults and fractures in the dikes and the country rocks show the strain state of
Penglai orogeny since Pliocene, and also response the different deformation
behavior caused by the difference of rock strength. In this study, [ made detailed
structural geologic maps in different scales (up to 1:20), and used unmanned
aerial vehicle (UAV) to take orthophotography to display the detailed structural
distribution. Electrical resistivity imaging (ERI) profile was performed to
decipher the arrangement of the dikes underground and the characteristics of the
faults. East-west trending dikes can reach 3 meters in maximum height and 190
meters in total length. 19 dike segments are exposed on the platform and range
from 2 to 30 meters in length f. The strata of country rocks orientated north-
south, dipping to west 10~20 degree are Oligocene Tatungshan formation
composed mainly of argillite. My field observation reveals that N-S-trending
right-lateral strike-slip faults which dislocated dikes less than 2 meters are the
latest faulting event. After restoring the results from faulting, dikes remain right-
stepping en-echelon arrangement in 3 segments at least. Based on field

observation and stratigraphic analysis, I conclude that magma ascended along

il



en-echelon joints and solidified into three dikes in ‘Tatungshan formation’ at
depth of 2.6 kilometers. There are west dipping reverse faults and vertical right-
lateral strike-slip faults in dikes. The strike-slip faults intersect with dikes in an
acute angle, which makes the dikes appear as horizontal duplex structures. The
structural evolution of dikes in Lailai platform are: ‘Tatungshan formation’
formed in passive continental shelf and en-echelon joints formed in late
Oligocene; magma ascended along en-echelon joints and en-echelon dikes
formed in late Miocene. After the Penglai orogeny took place in Pliocene,
reverse faults and duplex structures took place in dikes. Then the N-S-trending
right-lateral strike-slip faults cut the dikes and displaced them. At last, tectonic
uplift and unroofing formed extension joints. Dikes are exposed in right-

stepping en-echelon form in the platform now.

Key words: en-echelon dike, structural evolution.
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22 B° > FHERBAT SUL2Z A LE CBREZF SRR > RF

Y g N7 . -
BIUF oh2A B (A T (13 L o
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A i
(b) /% BB’

m NW SE

1670 (m)
r

- NW SE

1400 (m)
I

B 22 % xa&T oifa T3le AN BB ~CC o 3la 8UE 5 d -4
B A 0 E TR 2.1 0
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>

IR N SRR Rk SoE E-aRE N
*

FRECA S EIRRA e g R IFRE S FERE B LR
BT HRA S LA e 2 R §F R DLE e BN A iE
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3.1 3 Frenie » 1030 i)
BRI R T %Tﬁ'}%% T L AR LI TEF AR DR
(intrusion into pre-existing fissures) ~ 5 # » & (forceful injection) ~ 14 % 3%

BB~ 17 % (metasomatic replacement) o # Jf( e T @I E N i o F A

A 38 ftf'f”.f% %ﬁﬂ J\/li’@%% EAES SRR RPN » #R ”77!.5 J\/I’?Fi
R AR NI ol 4 o 54~ BT R I 0k 4 B

(hydraulic fracturing) - 7§ d % R 2 BRAMEE g n Rl A A 4
WA B RE o PR R RRRE T S RR T ] 2 S R T SRR
BBE S R B IR 0 LR JEd BB S FIER S
BT R P Rk B0 484> Pollard (1973) i A i 7 > -2 B
#WHlA 5 (B 3.1) % 4 B4 iT* (extension fracturing) ~ 3B E %7k iF %
(brittle faulting) ~ * [+ %7k i * (ductile faulting) - & 4|7 74 24
M2 Psg A Bk P SR T & 7}@ F A% #-5% (Griggs and Handin,
1960) » B izt g2 RenFl Rk T # 0 B BRFE PR
AR SRR TVIR S MR R F o JEEE H IR R R S R
TR AP ORA FAL o N E AERARES B oAk -
5k 4 pLA T H

(ﬂd\

P45 % 4 Anderson (1951) #% 41 » E &g d #=~ (7% (wedging
action) #X T FlH ) B A A2 S R 0 E S A 2
Griffith ks 2 I > @t 564 BLEI AT IO B2 0 AGR ~ RUR B R

FERTHEA DB B AT HASTEE 2 B REITE A 9%
% o Pollard (1973) f3§#5k 4 B2 = a4 (B 3.2) > wdpl B e &

zbd a4 ﬁﬁjiﬁ.jﬁ.ﬁ@ﬂrﬁé} ) E ﬁf\fi&g_ﬁ, R e g%ﬁ(—r %,
4R € A he 1 £ B4R e point 1 £ 85 B point 1T > 3% ~ BB ¥ 3
i*%@’ﬁ’ A SRR RS R Fla A 4 5R R A A (5 H

13



Sl e o 4 R (60 SRR § R PG R R E /B

2
o
=i}
=
v
3\

FErm BB FE R RO KA I TR ARA AF
BEAAE S RS B R
Vol G Ry

P4 & 5 d  Griggs and Handin (1960) 3% 1 » H g B e0a)38 v 12 &
Griffith £t 3 B > 4245 Pollard (1973) $+3 75 % 4 :niz 38 (B 3.2) - %
FHgmr > A AR P b ) §ELTE RS RE G A
point TTT g*4& 3| point IV » £ 3|7 12 & 4 B chji 4 RG>+ 3048 gk &
TABANR APREE » RATF OB LA S AR B A
jﬁﬁé%4ﬁw’%%%ﬁ@§%iﬁi%?ﬁ%ﬁﬁ& o B A% A i
AR RS %*%#’v%%% T oE s B B F o

fd d A5 DI dR RO SE 4 RL A S A T X TR B > A ] TS R el v

A v BY ROBEET AN e B RUROEE - Ak AT 4352
El

4185 5 d Griggs and Handin (1960) #% ! > feav 3 jtﬁ# &~ % ¢
Rt R ERY D R W AR R PG RF LB R
BIEAZ2 R KA UEY AFEr X RA LA Bom B2 E " F
BAFEAH Br o324 28039 2 45RY Ry Bk - @
Flp AL o A w B R R B R g A A
FUIEH AR R G b BIF ke BPR AR S DR 5 LT
B A PR A B 023 A5 SFI2 3 (slip-line field theory)

T3

=
&~
¥
o
(X8
=
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3.1.2 £ A58 pren e (2 4 4

AV AR BRI R T > AR A THER A R B R A Bk e 1Y
T3 WA w48 a A
et S o R Y Bt 2=

v :
Anderson (1938) 22 % &4 ¢ BB E R hde o - HERA XD
&

i
>
P
o
>
&
?:..
P
v
A
i
T
A
>\.\_

a{;’ﬁﬁr%»

=z
L
,

B Gldesg 4 o~ B N ArA A gl s U g g
)"@iz;ﬁ’]’%réqoé_%ﬂ]%f)%)\?% FRPFEEF, D& G A;@J};-{.j&;fi,:‘f:f}ﬁ
s EEEBECLDRA LB A e A B~ o Pollard 2 1986 & 3 1T ) 2

FoEL R T R Sy (F3.3):

=R > —cos(2a)

MR Y 21 RN I RS S LU S
pETEAREORE as R HESA D o § FREART S 2 B
B Bl AR TR T 0 B R R R S TR Rk 4
S RHEARE A BRI 2 kT2 e e An Dl R DB T F
BERAs I %3 ¢ 45t SiBH e A TRS R T @
Bt RRERA-1 T 1 2B #REPFEERFEE PR Ao n
> BERA e chh ® Flm p AR o

YA RET o HR Y AR EICRBRASF IR H Y A Y
'Jjéf,%»ﬁvﬁi%’ﬁ)@% A ek i E B L Jﬁf@r&”ﬁi@%ﬁﬂ‘%éo
Pollard (1973) #& 17 712 4t § # 3 % » Hegf 4 o % (W] 3.4):
(sy + 55— Zp)Z% + (s — 53) {[(%)2 +2 (%) + 1] cos2(8 —1n) — [(%)2 - 1] cos 23}

(B +1-]@) ~1]coszn

(O, = # REE T 0 R B BB & PR o 5t o5y s34 B AKT

(Onn)e, =

G b A BRSO LEARA T o AL F R F B
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15 2 25
a /CQ"'

Bl32 Hecp+ R pbadamps 52 RAEII £271 4
FABAY S RAKEIN NIV, 2744 B4 (Pollard, 1973) -
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;;‘ Joints of any orientation can be dilated
1]
o=
+ |1
| 5T
w
'e
& Joints are suitably oriented and can /%0
. "\ be dilated by magma pressure /.-::
o
®
[ ]
[}
2
P

o 40 80
Angle a , degrees

%33%ﬁ%%%ﬁﬁ%@%’%ﬁﬁﬁﬁﬁﬁﬂﬁ?ﬁﬂW%%
(Pollard, 1986) » § R-[* 15 ER > menimy 2 g4 #4» & § R
S A R E IR G E R RR AL I TR R

SPEIL BN B RAEL 0 BT B A ORI 52 F AR A

60 —80 —100

-20 —~ 40

[-]

(T, —
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3.2 #% g B e I %

AR AR ERF LA R RER R F Ll
%( o

3.2.1 AP AR

$2 45 crack tip displacement modes 2% » 2 "% 5| 607 Judl e | 2 3}%
NERERY RGBS A2 F I A G BA KA eSS (crack tip

displacement modes) °

AW Xz H55d Atkinson (1987) {= Engelder (1987) #% ! » & 44
U F 3 B e et TR R B N A el e s

2
P
g

o

{8 A A o %3 =425 (B 3.5):% 4 (opening ,mode I) ~
(sliding ,mode IT) ~ # # (scissoring ,mode III) - mode I A}
mesk4 > AA RSB e FiERT A :modeII%ﬁfE’ T AR Wa H

s«m\:

e

N
[
e
3
=hf
\2‘,:\-
5
&
1%

D
AL
En
Qm

A (tip line) & &2 > w
mode Il 4 (%% &AM 6 P4 A L EFER e T E B EER
T 7 e $ 5 > o Mode Il fv mode 11 #5 & 4 énBl B > % 5 T 4 i & > &

ZERA o W EER o HM A A FF R & B8 (mixed mode
loading) % 2 > % 2 mode I % & mode II 2 ¥_mode I % & mode III 35 ;¢

417 (Younes and Engelder, 1999) -

Pollard (1987) 134 crack tip displacement modes > -3 *% €197 o b 4

sw
fu

& (B 3.6) > T o #£"% (planar dike) -~ %*# % =§ (curved tip) ~ Jig {747
(en-echelon segment) » 11 T 4 W &zit:

I. Ta £%% (planar dike)

o AR ERE A 50 B T mode TSR 0 AR ET AL 0
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2. %4 %% (curved tip)
xi%jl‘i >R & model ¥ modell 4] "X FRE SN » B L R4 h
AR RFRT  ERE N LA N R
BgP k- RIFEAL o
3. g7 7] (en-echelon segment)
A& model ¥ mode Il » "EFIFARX » o] L4 ¢ A2 kT3 o g
o BRI A B S Bl AR B A L AR A R AR 0
Pz th s FREFEF|EIRT R FFF Rt o Be 3

a. BRI OETR E Y R - ST a8 R kT G LR

BTk A é\'}”p‘_r‘ri,—lﬁﬁ\ o
b
ﬁ’ﬁ@%$$¥éﬂﬂﬁﬁx,%¢@

3.2.2 Fp T @5 H R e
Delaney & Pollard (1981)124; % Ship rock, New Mexico %7 ¢t 34 & » f
R R e g (I 3.7) ¢
L R 74 5] 2 5% ek 5
113.1.1iéﬁéﬁﬁ’%ﬁﬁ%%%ﬁﬂ%%%iﬁ%ﬁ’ EN S N R

otk 2 7] eh 5% 2 g i
PR B ARBFE R F TG RN o S EROERFEN T &
TG RIIEPRBEER -
TOEEMIEFR A E R HRE A, iE 2 > Nicholson & Pollard (1985)

ETINS

ARV ETE D A RERFTERE A SR EF AR R (B 3.8) SN

A2bi R R 28 (T R 2 B YRR 200 (T B2 B E fpenE R
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28: B B o0 2k & HARE Y S BLy AU G e b PR 200 & H %
e B AFERBRETERF A OFIE o & 0§ b/k>05 112
s’k<1.0 P& > £7"% 4 €M TR SRR TP mE s F VBRI

A

Moo BT B B R el A RAL G H - H% o

En
w

R R
b/k=1.04 ~ s/k=0.04 » # & {7 H 7% en% % o
ﬁﬁtf'?%’?‘ﬁﬁ”lzljé\l@ﬁi’—k{&/,}g‘;ég}]g@é)\;@ﬁ%%ﬁj‘%% (] 3.9) 56 %
R R R G MR 0 RIT R IR A Rt @ R (outer
part) d R4 TR EEAE RHFIR A REHEEROFHE T A
(bridge) »d * 5 RIABLIESTA L RS A2 T §H {F7 (bending) € ¥
Ni# % (innerpart) A % ¥ 5 7 A $HfLen# i 4 4 (Farmin, 1941) © @
s Jd‘* &~ 0 54 ¥ (bending strain) 7 7% ff 18 7 A% 2 B 4 4P

oo A5 Fhk g7 e #% (Nicholson & Pollard, 1985 5 Bussell, 1989) ©
PR EFERZFNRN R B LA REE B EFEE
o Ad St hp R R ERY CBIRFAROER S BT 753

2 RN RN D 3}%23‘_'&‘% B WA KRS 2 EDRR o

323 F#7 hme bk
1. &I g a] g0 A 3

g-I2 (joint) * i AL (fracture) - d ** MR TP 4 L ATE A ¥
sk AT R AR A2 B RA A S IR R AR R4 A
PEMRESESART L KPR, F a4 K 8 o Hancock (1985)
%’gﬁ = BB (block diagram) ' i+ = B B A2 Fend BA 2> W2 3 1
B3 ¢ %% (Mohr failure envelope) (8] 3.10) - #-&32 40 5 11T = §7:

(1) 7 5k & 32 (extension joint) :§ & J25 = pF » & = AL A 4] > mode

[> k4 g5 d > 8 pFantht B4 oy —03 <40y c LA > w2
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B A e TiF B4 m S o & (dihedral angle, 206) 5 0 & - %
oA PP 5 e o

(2) & & & 312 (hybrid joint) : #* & & 32 e 2B LA 8 4] 463 mode T +
modell » ;& & 3%k 4 ¥7 7§ 4 s %4 (extensional shear failure) - 3= pF
it 4o, <(0g—03) <80 BAm A m & 43 1~60 &

(3) ¥ 4 & 12 (shearjoint): & #3235 = pF > X =Bp 2 4] > modell »
g4 g2 (shear failure) 7 4 0 A= pFengh L B4 0y — o3 > 80 ©
BAG A6 & 60BN  HAe ARt 4e W R EBHRETE o

IR AR AfEE G S FlfrA) A8l w0 F 44T HILeh

AL B FE B o HETH AL X B Bl de T (Price &

)

2

Nam
PN

Cosgrove, 1990) : L 4+ ch 3 &2 % ~ 2 F 2 H B2 Feh 3 R
(interaction) ~ % ¥ £35 & (morphology) ~ %) 32 ¢t vt {8 (aspect ratio) ~ 4 72

FIRE & B -

2. B s g A

EFETR OB B RIE T Fr 2R A 4 0 B (damage

4 ihh S Ap e BT MOTETR 4 0B T 8RS R

CREE T o B AT
DAY O BERYARLBETEET A ERAE s R4 K

>

R F e A B AU ¢ g > ¥k F (damage zone)
% A & (B 3.11) : =« =3Bk F (tip damage zones) ~ ] £ A 3% F (wall damage
zones) ~ i & B3 F (linking damage zones) ° A p ) 8 4] chfy i v (18] 3.12)
SRR ¥ 14 mode 1T 92 & Mode IT fe IIT 21 3R » 354 DI 4 i #
$rh AT 4 Sk FIEAES ¥ 2 modelll £:8 & modell fv 1T !

Foo XA mode I ¥ € A2 B EBIEY - B EAFF SF DR B Y
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BTG i REIRE XL PR F IR TR & 2B ek
BOF LR e e B ARUR Y PRl ) s B R TR ) 3130 /] 3.14-

3. BTk e g
WPA-5 (1995) kJp%7d5 (faultblocks) Ap$Fi& & > v ~ B7 4 ¢ ik ik A
2_%7§E (separation) ¥HETR &7 & & o
E WL 'm‘ﬁ-}% VAR <R TR F—] £ A4 5”5&‘?@] a7 nnm SR E 7:}15&’?%} m >~ BT
#% (faultblocks) ~ /f¥E (slip) ~ %TEE (separation) :
(1) Y7k o 8k Foaio ke IR Ed B4 o2 HEd2 o
(2) %74z 7R & Rlenp A ¥k o P S TR H G 4 (hanging wall) 0
T TG T4 (foot wall) o
(3) FEEETE S FUTR 5 R R § DpESE o
(4) SrpEd T ETR DR AT b T2 5 R - SRR R I Ry - R
A - o B H PR g o A sk A G g T FERLPIH S g7

R tiz— 3o b oe¥ETEE o

PR ETIEARHIE R S w0 ¥TE T A L (1 3.16)

(1) & # %7k (normal-slip fault) :— %7 & 5 MEAL ch¥7k - F S Ap 4T
R o S

(2) i %7k (thrust-slip fault):— %7k & 5 AL D¥T A > b Ffp 4t T &
S O

(3) T urk (strike-slip fault):— %74 & 5 PEALcP¥TR - #7450k T 2 »
Fde o x T a5+ F A (right-handed strike-slip fault) - - %745 4
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BoETE e R L & 2 ¥R (left-handed strike-slip fault) - -
e DETE e 2 F B -
(4) A ¥ %R (oblique-slip fault) : — %74 & & PRAL h¥Tk > Wiz A F

- BEG b o RypETH Y oiRibk 2 ETEE S ¥9E T A 5 (R 3.17):
(1) & # %7k (normalseparation fault): . — 2R Ten@ eg o + > + 4 ofl
A L ETR M BRI T YRR ST R e B o
(2) i### %7k (thrustseparaton fault): e — 2R T en@Eegm b o F & ehffis
}é]b"ﬂk*"r}é] e BLix AT A5 e ﬁ_mu% "t"uﬁ‘é]‘sﬁl\\i%ml” o
(3) T # %tk (strike separation fault): e — KT cnZEeg o F > 38k & &
TR M BEA 'ﬁ » V& 5 A% (left separation fault) ¥ 4 # %7

& (right separation fault)
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(a) (©)

Tip I Tip

Mode II: Sliding

Mode I: Opening Mode llI: Scissoring

B35 2 AAR L H B ST LR o (2 %4 (model) (b) if#
(mode IT) (¢) % # (mode III) (Atkinson, 1987 ; Engelder, 1987) -

(a) (b)

Mixed ma

Dike propagation -

G, -

Planar dike Curved tip En-echelon segments
B3.6 ZfBErmbasmy 220 (a) Ta &% (b) 4 A5 (c) i

Flod PEC] A TS P p EFIFR R C A L g o R EFERT G or
A4 > Flm A4 (b) ~ (c) e "% (Pollard, 1987) -

-
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WTF 8RR

T BFER

M # K B Bk 1 R

B13.7 Riz@sgrmt ¥ Laffgmg o CFFRLE > A 73
FIE IR E QAR R T A AR RS PR R R e B @ S e
(Delaney & Pollard, 1981) -

b 2B i
—1 ~
_ZTi 20+ 218
o 2k ,,—1 et K
. — :,
\ac

~Z_;
B3.8 MEAHINBRENRE AT L HEL o 2B(H%2E) ~2b(F%
ER) 25 (HP%EIE) ~20(RMmaE L R) 28 (E"%ER) -2k

(& #7%d w82 B R4 % 3 b b FEEY) 20 (2 BP%Y w82 P
#E4t) (Nicholson & Pollard, 1985) -
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Z K (fracture)

Stage 1

1 88 5% % (incipient fracture)

sh #% F(outer part)

(%)
Stage2| i ’T i

cross fracture

Stage 3-1

M AR e A5 1% R

Stage 3-2

B 3.9 7 7 B IRE PR R A g% H 3}31\?5‘11 M.~ pE e it
g 4% o Stage L/ig (7 M. 5 Stage 2: # Jj‘: >EHH o AR RT R FEE
T35 AT A A% Stage 3-1:E PR 4R 0 AR A B EF  (Nicholson
& Pollard, 1985) ; Stage 3-2: £ #% i 51825 X Pk 2% :E K (Bussell,
1989) -
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(a)

g
(b) '
\\
~
N
N
N\
\
\
\
\
.
\
|
|
- . = v ¥ o oo T T T +
2T -7 T 2T 3T 4T ST 6T 7T 8T

Normal stress (C)

B 3.10 12> BB (block diagram) % ¥ =< [f] (Mohr circle) # 7 &L g 4] &2
S A L2l () CHFZE P OBAFAR 20535 &
(dihedral angle) (b) &4 Mk fifrad & & 2 B » A X B F P Bk & 2 5H %
(Hancock, 1985) -
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Mode IT Wall damage zone
Tip damage zone ﬂ € Wall damage zone ~ Mode I1
Linking damage zone ll Tip damage zone

J

—

R

/

Strike-slip faults

Bl 311 2plsfd td e FHek Y Apftana % ) (FARALE) o 238
B3+ (tip damage zones) ¥ AT ETE Rk xd 0 Bl ALK F  (wall damage
zones) P i3t ETA A o i 2k F  (linking damage zones) #F 1 IR ET

K gk 2 FE fpehE i (Kim, 2004)

Mode I fault tip

Mode II & 111
Sault tip

Fault tip line

Mode 111 fault tip
Bl 3.12 %1k =« =4 (faulttip) FRLAB AR > 4w F B E Y 7 oz

BBk XA AR €5 77 B (Kim, 2004) o
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(Q) Wing crack

m—
K (€)Horsetail splay + Antithetic fault
(b) Horsetail splay or pinnate fracture = ;_:\ _&\m\-\
SN (f) Branch fault + Antithetic fault o
(¢) Synthetic branch fault - — =
™ :_--_-:;'_"_'_g/i ~— < "E:' 5:
= = -
(d) Antithetic fault (8) Mixed mode tip (Il & I1I) N
— W AN 44\_‘.‘__\:,:\ W
Hy T aansS |\

B 3.13 Xz A am o (a) ¥ &4 M (wing crack) (b) 5 &k &
33 X % 2 14 (Horsetail fractures or pinnate fractures) (c) Fe e 4 % %7k
(Synthetic branch faults) (d) » = %7 & (Antithetic faults) (e) 5 &K H B +F »
() » LETE+FE » %7k (g) R & 4] & 23 (mixed mode tip) ° a~b~
c~d/F> Mode IT sL 2 #541] > e ~ £~ g >t Mode T+ IIT &t 2 4% 4] (Kim,

2004) -

(a) Mode 11 tip propagation
(d) Synthetic fault
o N TINTNS T
- N 7 N N
(&) Antithetic faulr
- NN A
(f) Block rorarion
or joint drag
[—
! k
I Jl llt

B 3.14 B E£aHEF B A A ) - (a)mode IT % = & vE(mode II tip
propagation) (b) /g {7 *%(en-echelon vein) (¢) 5 # # 4 (extension fracture) (d)
fe e %7 & (synthetic fault) (e) & = %74 (antithetic fault) (f) %8 2 i = 45 &

&> 32 (block rotation or joint drag) (Kim, 2004) -
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(a) Extension fracture

(b) Pull-apart

1

Extensional steps

1l

(8)isolated lens
\ d -~
g

Contractional steps

TEF.
l\ (d)Isolated lens

~

I 1 1

—

p—

o,

< (C)Rorated block —
—

T
—

——

1

B 3.15 @ SR B A 5, o (a) =" BLZ (extension fractures) (b) 3%
(Pull-aparts) (c) ¥.%8 *2 & (rotated blocks) (d) #b = i% 4% (isolated lenses) (e)
B8 7 # (rotated blocks) (f) %74 i %5 (connecting faults) (g) # > % 4%
(isolated lenses) °a~b ~c~d 3£ Pk 2 7 (extensional steps) e~

f~ g >0 B Sghe stk # 7 (contractional steps) (Kim, 2004) -
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(a) (b)

I 7 Br R #EE R
(normal-slip fault) (thrust-slip fault)

(d)

EREr R & i B R
(left-handed strike-slip fault) (right-handed strike-slip fault)

(e)

# 5 Er B
(oblique-slip fault)

Bl 3.16 Rypériz dp ¥ & > = $HETR A3 o (a) & F %4 (normal-slip
fault) (b) & i %7k (thrust-slip fault) (c) = /F %74 (left-handed strike-slip

fault) (d) + %7k (right-handed strike-slip fault) (e) # /%74 (oblique-slip
fault) (F F= 5 > 1995) o
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(a) (b)

iE % BT 5
(normal separation fault) (thrust separation fault)

(C) (d)

% #% 7 & #% B B
(left separation fault) (right separation fault)

B 317 - BEE G > RypUTE P kil L ST ST R A8 o (a) & A
%7k (normal separation fault) (b) % # %r& (thrust separaton fault) (c) = #
%7k (left separation fault) (d) + # %7/%& (right separation fault) (# P> 5 >
1995) -
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33 FEBGE 5 hifd Y

R

SR :ﬁ./‘/‘*%i

F 217,

X Il

WAP % AT

FENEC LY AR NS TN OF 1 I S Jf#féifﬁ?%\ﬁﬁf%ﬁ o

3.3.1 “gmr AR cnfe gy it

s VI

|~
=
—

R

- 2. e’
P BENE

TRESE 1 &

SRR R -

d 3

pRA A (1985) #7ép & o A1 f

POBTRRFEAS P 0L

2

PR RFRSN R SRR

AT EEBH T F G P E

A
%
27 AN S LI

Eagy - A

ot 4 frer A & A T

mfﬁrﬁ' o~

%413 ﬁp\ﬂxz’ ME L SR E

7 ERE

H A% A

Z % 4 (1989)

2
g

Kr-

MRk o A1+ LT H & T2 58 £ iR T

f’lnff],:’\;é% _@%ﬁ-’?ﬁ’lfﬁ, ,@m},%p’—lg%#—

§ R

T T A L T

TE

Ar T
ié%%‘r T @

BAPS BT o A P T S 4

ST R LR

&
R o Bt A

THEER R A b bR R R I o AUE

BB kg o TR AR A4 VL

L——I/rv Fﬁ_,‘:l

%ﬂwm oA IRAR F BB

332 B4 £ 47

2% (1986) 2 h asa Bk 2 AT 4

B (® 3.18)

L‘ ﬁ/? AT

"E"P\?ﬁﬁ e R féfﬁ ’ &:’EE\J.I 2N

Lo [“_E,fh °

\-r'
k)
e
i
Ry
3}

K
=
e
=
=
4
=

—

LY

idp
-
L

\_
By

LS
o
F_*
P
f



FURAN- PR T R FRET (B kg5 1I0R) » B FF L% 35
Sk enitr A (B13.21) » Br B 4t B gy 7 cf 5489 3 § F
/é;ﬁﬂfi’ﬁ@'rﬁ”ﬁ%%iu,j\g”‘%g e R A kg PR S o

FREFIT R R ARV UTRA G- Heag B4 5% o 5 - F)

K& o R Y AR A G R AT 2 R A S

e x
U ER SRR AT R e SHRIEY A2 T B0 e B Pk,
Btk oA et FF FE A A K A Z (5o B e SR ETR
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NS

Y

R RS R T T

my (X =X )+m,(Y, —Y ) +my(Z,—Z)
my (X = Xo)+my, (Y, =Y ) +my(Z, - Z,)
my, (Xo =X )+my, (Y, =Y )+my(Z,—Z)
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A 95 74 2.57 0.39

B 88 74 12.55 0.85 0.67
C 84 90 4.97 1.5 0.78
D 82 75 12.13 0.76 0.92
E 82 81 4.29 0.8 0.32
F 86 81 17.61 0.77 1.96
G 90 80 28.58 0.93 1.94
H 100 76 3.55 1 0.33
I 105 79 15.03 0.8 2.15
J 90 76 2.7 0.7 0.97
K 91 85 32.95 0.93 2.93
L 90 78 13.3 1.1 1.4
M 100 76 2.53 0.83 0.1
N 104 79 1.95 0.9 0.4
0 108 74 2.15 0.74 0.2
P 102 82 7.3 0.9 0.3
Q 101 81 3.1 2.06 0.5
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L A R 2/None
M A IR A IR
N A IR A IR
0] A IR A IR
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Q T3 A T
R AE I A IR
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