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ABSTRACT

The XianshuiHe-Xiaojiang and Dien Bien Phu shear zones defines
the eastern boundary of clockwise rotation of Asia crust fragment due to
the Cenozoic India-Eurasia collision. Previous studies on these fault
zones mainly focused on geodesy. This research used field data and strain
analysis ( both Fry and R¢/yy methods) to reconstruct the structural history
of the XianshuiHe-Xiaojiang and Dien Bien Phu shear zones.

The reconstructed structural history revealed 5 deformation episods
(D1- D5) of both ductile and brittle structures for the
XianshuiHe-Xiaojiang shear zone: the oldest D1- possibly started as the
India plate colliding into the Eurasia plate during 60 Ma..D2- forms N-S
trending upright isoclinal fold by east-west compression possibly during
thirty to forty Ma.. D3- forms N-S isoclinal fold which later became
recumbent folds due to further thrusting by E-W compression. D4- lower
crustal level flow reactivated the fault as left-lateral fault as the Tibetan
crust thickened. D5 - the left-lateral motion of the XianshuiHe-Xiaojiang
fault zone continued and pushed pull-apart basin to form normal faults.

The structure history reconstructed along the Dien Bien Phu shear

zone shows 3 episods: D1- N-S upright isoclinal fold formed by

vi



compression. D2- forms recumbent folds (129/19) by NW-SE
compression possibly during 30~40Ma.. D3 - NW-SE compression stress
was continuing and forms isoclinal folds (150/68).

The results of both Fry method and R¢/y in XianshuiHe-Xiaojiang and
Dien Bien Phu shear zones are matched the Lower crustal level flow
model. In Shear-wave splitting analysis, The results of both Fry method
and R¢/ ¢ in the XianshuiHe-Xiaojiang shear zone is coupled; The results
of Fry method in Dien Bien Phu shear zone is decoupled; The results of

R¢/ ¢ is not matched.

Key words : Xianshuihe-Xiaojiang shear zone * Dien Bien Phu shear

zone ~ Lower crustal level flow model -~ Shear-wave splitting analysis -

Fry method ~ Ry °
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B o e A i

I
|

A/EH;E B HEAN R S SRAIN g‘iié}ﬁ_i’:é_ B 7|
P dndh o RE RIS LR AR R LE NGB E D
Tt LR HARE G E- L SPFRF T ands o
Roger % 4 (1995)% B @3 % cd7 5 L £ 48 :E i U-Pb {v Rb-Sr
Firded FRFILEME N ERL 128214752 5 B
TR nE S 2% A Rb-Sr T E Pk E10—12F §

EFod PR PO BHFOEFERNI FFEME I RFEFY -



1.2.2 %z (Fry’s method)

o Ex fs ¢ o gbP w (center-to-center ) A 457 % > i
4 d NormanFry % 1979 # = 7 P k> 1 & & BRX L F ¥ 0973
4~ 2 A A2 (homogeneous) * 4 4t (random) > &= F| 4 (8%
2t HmPMELRLFPHTE €T LEERER - HHPIE
A s B G AR B PR CEIE AT BT R T

i ¥ % £ (finite strain) ™ % 2 & &4 kikH> » (Fry, 1979) &

\

BT R R e A A Y B 3R 1
FI-BFz0 ORF EPEEHRZY REIFRT L EETRE
W > &~ mp it A BT RL RS e (B 15) 2 R gd

DR T RS R kT LR R

:’l. ‘. .' . ".

Bl 1.5 A2z o 20 REBWRA T 5 0 2 2 BRWR > £~ Ehhit 4

BOH TR o



Fry 2 1979 2 Mg B> 22 6o 232 A 2 Mo FE r3 R
Mt B i ehRht AHEREHT FTROFF MBI
LY RE T R E e T i Bl etk AR
o=k F|enid o

BAdER e P A _Crespi (1986) s 5 7 IR < 2 b
TR A D RO S RO R IR 2 A s
i 347 (anticlustered ) 2. B erfp 3 B 2 > B 3|5 B EEF £ ALTIR % !

- RN B R0 R G F R IERMCD e L 2
Tode SR 5 AT ARABP BT S Z s I AEAA G ARBETE ® EFIR

2 ERR 9 B OHmPP IR T RN 4 (B 1.6)0 24k > d & e
W &5 % T 2 32 DGR FFIRA A O H b it %
Pappez Benip 3 B0 (B 1.7)5 g2 R2HFG %2 LR
P 3 i b B B N B AROEE T T R IERI R o

B R B N EauE ot Modm 8o A A K3 RS T B
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cd (o2

0.20

0.40

060

080

di (02

0.52

0.62

073

0.86

n=100

n=200

B 16 ABEMe w3o

SEER L& Ft S R e

% AR A A%ABP &8 (Crespi, 1986) o

normalized number of points

0.5

0.4+

0.3+

0.2+

0.1+

0.2

T
0.3

0.4 0.5 0.6
cut off distance (p™"2)

T
0.7

0.8

s

,

g

Bl 1.7 #H3pfr £F 1 (anticlustered ) &2 ¥ i i (normailzed ) # & B %

(Crespi, 1986) -
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Erslev (1988) # &1 7 “% f& i* (Normalized) e <" » & ¥
Erslev 4= Ge (1990) * & J1 g | = 7% ke L 4R <2 > Erslev #&
NS B R b D & PP AR L0 R LR R A PR
B oo i dpdes i ans ) e ERBRRIFSwm L & FlF 2
A Ji4c® @38 § ORI AR ] NE TP RO RITR R % -
B2 T o Erslev (1988) 7 e P pgena & 1 & b 3f 2 B L
FEArende p 2 N o Ut 2 N EE R G R hTp iR fR2A0 &
ERHP IR PR R BT ARRE RS ER (B 1.8 - B

1.9) -
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NORMALIZED FRY METHOD

NORMALIZED FRY METHOD

)

(c

Bl 1.8 r ¥ et £ ATAIE Fry (1979) A £ g4 chik - @R % %3&
PR BT e <2 247 R % F (Erslev, 1988) o
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S

(a) ]
FRY (1979) METHOD NORMALIZED FRY METHOD

sl TR

b

(b)

(c)

NORMALIZED FRY METHOD

Bl 1.9 0 iR 2 £ A7%JT Fry (1979) X 4 8% (Senffl o @358
SFHEP Y AR 2ETAREF (Erslev, 1988) o

14



Genier % * (2007) # * & 4p# (Morishita index ) & > %7 #
FATEE 1 AP FI LSRN ROFH IR T AR DR R

EORIARIETE AT LG R et o A5 Genier F A KIDF

BEGPOE S N B2 RN Al - Ao
82 7% Crespi~Erslev~Ge = Genier ¥ 'F% A F e L 7 RN 2

e HFF I EmGFs 4 AR a2 o Crespi (1986) p & §

BRI BF SRR AATDR RS Bk Dk B L0050 AL

5

(\-\

22 A 5] h o Erslev (1988)

—

REHBRF 1T REFDRT
P o BARS A A0 st B &4 (packed aggregates ) 247
B oo o B8t 2bingh B £ 1 (unpacked aggregates ) hfEiT B AT &
ESERIR RN S Sk S SR G TE S - SRy 1

BRI e AT

1.3 mE & p

o Blw U E G TSR TN - B IR AN F A

T\4

F ot o (B 110) 0 a0 50 R — B I 7 Spi i pEIp 4T A
At (R 93040 FF &) 2R TR aoEE e (25
17275 §&) a5 cLAiTd AP A4 0§ > R W ip g

#3 (Rogeretal., 1995) &~ 2 B4 FH 3 %72 3 2 FenfFinT >
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SRR P ETES TR R AN R

G e e e U B dar i LS N K LB
E USRS I L O (R B2t -3 o I S A A
o BB BN 5 TR T i #45% i8 (Tapponnier et al., 1982,
1986 ; Leloupetal.,1995) ; L@ fr3 >4 Bl E - ke — 4 v L —
% v OETR P ST L BT A RS LR B
e ﬁfg * P E_% # 3k i (Fontaine and Workman, 1997 ; Lepvrier
etal,2004)> HBEH T EFRBREE R T A pE o d 2 E f
PR d Bl o d e Mg ARiT KEFLARF 0 3 B L AR
TR ET A LR PR T Ao

SR ke — i R A Sy - 8

-
‘“\

é*i

Bt ¢ REECSRIE R FE R E 23k ik S(Global
Positioning System, GPS ) & = 2 3 &+ Vs d =B E il & > &
FIFE kA G & F 3 E (Rogeretal, 1995 5 it 4
2008) 2 E G AFEr AT ERGCREE AN R AY
EHEEUEFLFE AL AR DA g o B RN E R

R/ A4ii2 522 AEFHEBHER Bd HRE2 BT B &

16



S = 4 2 T £ % =©
* ¥ ¥ ¥ B ¥ ¥ ¥
R N S S

NS . \. , e TN o -
. ' R T 3 grac 3 CCHT
: BRSNS 10U U 1D 200 00

\"-.2 I ' ' '
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Bl 110 # ke — i~ EF/T o3 iR Fe "4k 23 40

- FIlAES AN F RS ] ERET 2 o 2

B
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14 P REFFFR
141 %3

##-k® (Xianshuihe ) —-] 7= (Xiaojiang) ¥ *» ¥ 42 p #» Wz "
4aic1 2% %% & @A (DienBienPhu) 327 3% 4 4= ¢ g2
adh 2 2FREME IV aPEE RS (Wangetal, 1998)

’ >

(B L) =2 54 VR~ Bt Lzt > 5

ALRE EAPRA A A d A e s —H PR
6 TR - e 2 T F A e A RS LR A K
FHY EHEAE T P >34 2 - (Allenetal., 1991 ; Holtet al., 1991)
(Bl L11)e o x> FEBEFFHT>F 2 F o 4hlip T 3 680
AR ETH 8> B ®B LI iR &3 4w 2 B4 3

R LT LR e (W L)
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iR B
e

=

Bl LIl @k — iz~ BT ord s s P d e i HAp

B -
142 @E-kp¥ ¥

FoRFEF S NI R ALSIE For NG TN A w4
RERTA—Ram o 2F 237 uA LA T3 5k 65y
FETh ~ KBS #-RPETE o 98 E 4 (1993) S (2000) o
RIZHERP T 7 F S R KSR IERATE I DS S B RP T d B

brl 2= EE 13mmlyre 1355 Wang & 4 (2000) 1% -k & =

19



Roger & % (1995) % & %3 % 7 § L £ 4838 7 U-Pb f= Rb-Sr
g s FRITZILEMEr nENLL 28214 FHE 5 i
TR B S 2%k A Rb-Sr 7 E TR I g A ERES s B
10—12 F F & o d X CRB I KA B8 AR £RE
ERGpR o d IS P SR TR AR LR o
1.43 -} ixd ¥

QI E e F AR G A T T“Bi E L kg o TRt
Trodsad s d e 2 Bk o T A B O7 R (Qiaojia)
s s S5 (Mengu) b F A s o A e i A T —aa
Lo RRAHS0 22 & PERFIZZEFLE 7010 61§ 50
GRS TR B A bo AR R T 2 B S

A
|

-

AEHMAT 2 F NFE LN E P F Y BRI E
SR E2HEA S A L B AR LT LA

Al A AR AT s TR TE EARHN200 22 5 F At As

(4

4 @ 2 ¥/ (Chenjiang) ok ~ & A xR} O ERT (7, H
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FEEX 91522 2+ add Az R

TR AT -

SW

7 G——9<
%wﬁgﬂﬁ enEmas  ORERE®

&5 K QBN

e [ Jes

mren [—lwu
TR

B 1.12 @ k@i ¥ B {,E,,ﬁ_lz R 26

P g st (Bech 44 0 2004)
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T HEE S SRR E E R R kB 2R R T HE R FER S
BoF ¥ B iEIe 5 LTS (Shanhua) £ § 150 22 >
9252 hAl s Eppk (He, 1992) > BT E ol ind 24 4
A @ et oo
Al e FE A e Fg A Y A iz S
FReFTA R E o T e T g RO KA R TR

3 RBTHE (F1L13) gl p2 SenM B ST Ekms LI+ 0
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e — )k AR e Lo 2T F KB R e B
Wi A vd ot — A fe s - Pz B =% 5+ % (Allen et al.,
1991 ; Wang et al., 1998 ; Shen et al., 2003 ) »%_1725 3] 1983 & Ayt
ARFEEFA T O RARFELANTT9 1 E 13 =0 WL RHA
6—69 it = Boipt e Bk AR < HFE4 £ 20 2 2 (Tanget
al., 1993) Allenetal. (1991) i 5Lt 2 {83 M A -KiP — | I 474
goktend Rl E < 9 1585 mm/yr > A L RIRTE § 5 mm/yre pt % s
A e BARfERE A d F e L s u 0 0E—HIUTES
( Songpan-Ganzi fold belt) <= ™ @ i% fiF  (Longmen Shan thrust
belt) 4 + # = (Yangzi platform )fr % & 47§ i% &+ ( South China fold
and thrustbelts ) & 1.14) o # RFREZEF oo b K =fHEH 0
SRR G 12 iEETR Y 0 AT e BT LR T AR R
B AT RTD B s e e¥T Ak 5L (Wang et al., 1998 ; Shen et al.,
2003) Wang % 4 (1998) Faihit = 3 A % Bed < F > 7 & 27
SETR K B AO N B enhig — o TOT R R LR RIS 8 3
Bttt tndf + 00 5 AR B e ke — L TR kB e gy

U7 A5 P B ﬁ'*#le g B0 A R

‘_‘_

Bt 4T B Tl R S T B 4 e

Fm g > v» (Wangetal., 1998)
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R T T T T T T T T T T
R e, T, L,
e e
o L o :: t L]

!

Woor iR E A L E - R

TR kY
@i e (Longmen Shan thrust belt) ~ 4 +

—
13

B 1.14 @k — 1%

( Songpan-Ganzi fold belt) ~ %
# 5 (Yangzi platform ) fr# s #7#i% =% (South China fold and thrust belts)

(Wangetal., 1998) -
25



144 BB/ >3

& i# Fr (Dien Bien Phu) ¥ 7 & & - i £ ¥ 500 = & = # %7k
(Burchfiel, 2004 ) # 42 ¥ & —4%a ## & 5 Chieng Chai > 4% 5

W% (Lai Chau Province) ~f i# 4 (Dien Bien Province ) B {é %

1+ A& % W1 Louang Phrabang 4 (Lacassin et al., 1997 ; Holt et al.,
2000 ; Burchfiel, 2004 ) > # % ¥ i I]:iE:E 24 (Wangetal, 1998) -

EB el erk o chinfi B304 £.60 BRI 70 Bw & 0 &
B BN RE 70 B )80 Bred o H 34 ¢t 90 A (Hung and Vinh,
2001 )

ﬁ&ﬁé“f*GPS s+ 3 B T4 (Zhang et al,, 2004) 5 ko ,@iéf‘-]—
GHAFRAE- FBEA L EAFEPGS LS TR T R
PETRI R ah ik Bk R hi A A 9L B4R 40 2 2 (Wemmer
etal., 1999 ) d.acassin & 4 (1997) ~ Hung and Vinh (2001 ) &3 #7
ARDECEEREAF AREL B RBEE 2 B R B
BBA R HE TR B0 B ADER T R FL B AT o

RAGEE (2008) B Y hZ2* F > BiEg § TEZFERE

e

yam),

BT S R R % T G 198~158 T H & o Ap e

5, B Ry W—tma— 8 k—FM R

i
o

7

s

W Es

N
gy

pos

B LG EBEE R .

\
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90°E 95°E

100°E 105°E 110°E 115°E
30°NF T N L T T A . a
XaY0G-Zangno SAEN \\\ . ~=— Spreading axis 30°N
+

=== Major suture zones

~v Thrust zones

or subduction zones
25°N

—= Strike-slip faults

25°N
T 7
¢

20°N

1

. 20°N
Song Da terrane

—

. South China Sea
15°N ]

IC- o
S 15°N
g
10°N 1
. +  410°N
1
1 1 1
105°E 110°E 115°E

R 115 K@Y~ it §§ B (Takemoto et al., 2005) -
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22 HebaiE

AT EEDEREA S AP AL 106 R 0 F IR E6 R
AIAFEME I rFI4R LD e GEERPT Y L
Tod EERTA P ZBET AR EFRFEBEY W g0

N2 G TN ARE I E FRA (B 1.10) TR 41 Fa s

;.\

Gz AL ER 127 B NERE R S LA (b

'
!

RO EARE O TUATE AL LRI E Y R RE BT
ErgEEiloBawtr (£21) »f P orFd T s B e
AR PR PR EFFRALS T TR ER AL T ik
Aot R AERPTCFAEEEFRT o WP TN DA
= 06XS02b ~ 06XS03 ~ 06XS06 ~ 06XS10 ~ 06XS14a ~ 06XS14b ~
06XS16 ~ 06XS17b ~ 06XS17¢c ~ 06XS18c ~ 06XS21c (Ap R =% 2 @
2.3); Ei# f;’j—"i‘“ 7 gk A ¢ 45 1 04DBP8a ~ 04DBP8b ~ 04DBP9 -~
05DBPlla ~ OSDBP11b (ApRE =% LB 2.4) 77 4p Fg:?ﬁ:téjip >R &
2.1 0 ¥ b AP ¢k e {38 P % TP T s TMPEAY S ADES

RIBERF o & Mop TR BRI T N B B B R BT ko @

\\33

Fo ke o ETWG UK G~ JRILG S ATEBhG o B0K BA S REE
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PRESSRBWRY-Ze (L2 E26 L3 KRR EZ g 5 17
RIEARG - MTAREEFTNET AR ARA TR EER
TR e A e A g LiTR AT RANTE Y Fat
Vo @R R B LRI R A 1 -

Bl TR Rk BECRRAR Lk BT S Bk LT T B
A% > 14 Adobe = @ 13 1 Photoshop CS2 #-4 2 en g + BIfH & & > &
& {5 * % K MediaCybernetics = # ¥ i§4 +7 #x %8 Image Pro Plus 6.0 #&
WA Jpd ¢ DEPD 2 BRI RBE D ko b % e
F B Rz T ’ImageProPlus6O§i§“’,T*u? p By d L E
EFHP TR F R dhREER R X PhE U E R B S E By
TS &/ N UEJ}%-@?I 1 5] Microsoft 2> # #1Excel 42 4c r2 #3241 % (5t
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Bl 24 BSFRAAXYE ~Y-Z5 - X-Z ¢ 22 EirRRESHFERRNE =
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2.4 | GE RGE

A2 ABRhiz Vo FRET < & P L BE B A Ap T
F3pken? o L FEFTRHAMNE P adT - % 3F
SARRE T BRI AT AL B R RO 2 TR S A
BlEASE > B r L il anda o &8 T < IRA P o

bRy P AT Tt i 4258 § 4 Eckart Wallbrecher, Graz #1747

2% criFabric 7 > f Fabric7 #i#en/hi 6 T F & 8 & ¥ 07 3 B

Eed T

Jrml.

FELE R AR S B R g R e T e

TS R GRS EE (F25)0 0 50 # 9 ghdafpens

FEE S EIZ 0 BRIFFOR A ¥ LB IFFIRA) Y for 2
P AT ek fhEE fEdh o 5 1E Fabric 7 St A SRE 8 218 > pt gkl
g H-Empht b (R) M2 L2 kT Mend & (@) #70 % (R
2.6) Fabric7 i & 1 255(1) p #3-5 A Pk BBl oE 52
BB RTRBELR > F NP SRR AT Y R (R 27 F

R DERTEIINTY 3 R L e R LA B
A AESERER FEAERFP DR FTHEEO P RFP
R EAR R F AT - BARE Y MB ket (B 27 2 d W AR o

BBy RBAE TR E R T L E BRI ANk A F R R
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R X9 X 20 EE T IO TN E L S ¥

PRAETED? FIapRT w2k ERER DERITRL it Y

.

B FEE CILE

B 1
\/ﬂl'cosz a+A,'sin” o
1 1

d -1

Coe e e 2D

a =0,...,180° (Ramsay & Huber, 1987)

65 Fry-Method, load Bitmap

Import Pictore  Colour cpoint: Bave image  Help (F1)  Manual (F2)  Eeferences (F5)
File :
20-03dbp11b7jc F=-1.jpg
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|olsls

undo

B 25 F* Fabric7 fifiv MEHZAE P T3 BIALL IR 28 E o
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25 R¢/ ¢

Ramsay *¢ 1967 & 42 & Re/¢p A 452 ek df» pb = 2 A% 5 4
W AR b ek sk e o S AETER R =N O T
BoBBE)SPEFRE 2 (554 Dunnet (1969)£7 Lisle (1967, 1977,
1985)iig i+ 1 ecit » dof @ Ko dg = H Pt LA B FA
B o

BB H AR BR AT R A TG B R

5

fh (Ry) frifh (0) SiBR+ (F% 2t F AL BB EA
Fren- wATenph S (Rp) frimfi (@) Ab¥ REF 4 2w > R
APk R LS BRI L AT BRI T

P75 Spbs R BRIFFEL T (H28) -

Ellipse Rq

=
[\
o0
o
=
ES
c?w*

B s 4% Raeinghs (R) 2fh (0) 5 B gEB%L (&
A4 atins (Rp) 22378 (¢ ) (B Lisle, 1985) o
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Ramsay (1967) 832 ¢ 4p i > &5 R 4~ 4opb (R)) 2 & b
F i (0) - BRI T S  dek el P2 (8 gk i
BLi Re/p A 1TRIE > B¢ Bon O - AR 00 KBRS RS > 4
ijﬁl%’jﬁﬁ IR E R (B 2.9) - 4pF th G Aple & B 4o = (0)

T dhS 7 P EGICEREE AR/ B N ad M0 AR

(B 2.10) -
Before After
— ‘ i
P
\
Q q v@ O R / \\
J
. 0 O / \Y
‘ % Pure shear / (()J |
: Rfin
B 29 R & B (2:xp Lisle, 1985) -
Before After
N\ O ‘ |
NECAN RIS S x -
S N o
% : ‘ * Pure shear R \ NNNW//S ]|
T—600 =20 200 60 T

B 2.10 0 % m (B:p Lisle, 1985) -
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3.1 AEBEEAEEESE S o

fry Center-to-center
sample =R N R ¢ R ¢
06XS02b(-k T) gneiss 503 1.56 -86 2.17 13
06XS02b(=£-2 ) gneiss 260 1.07 -76 1.8 -1
06XS03(-k -T) gneiss(vein) X X X X
06XS03(£ % ) gneiss(vein) 577 3.39 76 1.76 21
06XS06(-k T) granite 665 1.42 23 1.96 -9
06XS06( % ) granite 786 1.96 -31 2.58 12
06XS10(-k T) mudstone 73 1.58 86 2.96 2
06XS14a(-k T) mudstone 502 2.32 55 3.89 -4
06XS14a(€-2 ) mudstone 85 1.78 17 2.51 -4
06XS16(-k T) granite 544 1.56 55 4.54 34
06XS21c(-k-T) gneiss 304 1.85 -2 2.25 -13
06XS21c(Z-% ) gneiss 600 3.21 -35 13.49 -1
04DBP-9(-k %) limestone 628 2.1 -38 3.74 0
05DBP-11a(-kT) gneiss 600 1.91 6 3.05 0
05DBP-11a(Zz ) gneiss 613 1.82 -78 12 -2
05DBP-11b(-k T) gneiss 300 2.17 -13 7.21 -1
05DBP-11b(Z-2 ) gneiss 600 2.49 28 2.65 0

322 R/ ¢ A 5k
AF 3¢ Re/ A 73+ Chew (2003) #7417 Excel 335 4 iF

R ERREE TN R R Y TRy

i

2o RS RNR/ QB L A SaE S R D T P Bl 4o Adobe
Nlustrator ¥ 3 #_Word % # %1 - Excel efa ;8 2 3 f iz £ 32
Office HrfenT oL S * LA 71 2 > » BEBEFEY ciffpEP
feoi HV E L AR L B FBArE 8 B % 2 Fenhf % (Chew,
2003) -
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A\#%ﬁj&% A ¥ i ?ﬁézi %18 A AL A AT e w2 (Ry) "{"T'fi'_ﬁ:

(p)4w# 320 4 32°¢ KT FRApENTAE0 L 51T -

LA E‘ ;%Eﬁ?ﬁﬂgb BRI L 0% o AL PE S ERRAL L o~ i

PEELS X & B -

%32 LHEBFEFEEE RIS A AT
Re/ ¢
sample VL e N R ¢

06xs02b(-k T) gneiss 503 1.11 -11.79

06xs02b(Z-2 ) gneiss 260 1.23 8.3

06xs03(-k -T) gneiss(vein) X X X

06xs03(#2) gneiss(vein) 577 1.2 0.28
06xs06(-k L) granite 665 1.01 -32.99

06xs06(=-2 ) granite 786 1.04 2.63
06xs10(-k -T) mudstone 73 1.34 -13.69
06XS14a(-k-T) mudstone 502 1.3 74.28
06xsl4a(Z# =) mudstone 85 1.12 -23.58
06xs16(-k -T) granite 544 1.01 -64.42
06xs21c("k -T) gneiss 304 1.24 -23.15
06xs21c(# =) gneiss 1878 1.16 69.69
03vncb003-1(-k T) granite 531 1.18 22.07
04dbp-9(-k T) limestone 628 1.26 24.48
05dbp-11a(-k ) gneiss 1122 1.3 74.98

05dbp-11la(z2 ) gneiss 613 1.14 1.3
05dbp-11b(-k ) gneiss 1600 1.56 -86.55
05dbp-11b(Z% ) gneiss 1306 1.5 -17.63
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411 #okiF T o F S
SR RETEI A B @RI e TR T L] B

dgRR T F AR B RF TR g AT s LR

MR R PR Y R PR T B
EEA A 22 (£ 4124 42) s aripd a8 ¥ LR A
R AL T (£ 43) @2 ie Fad kRt m*ﬁle

FREvraih-5-PHEEFEE (D) Fjafyesign
o AR KROEREM R LT, Ae 2 2R &R OR AR

(53/67); %= s F @ (D2) £ Lk Ak 7 Bzl ¢

Ju

=1

4

BenEILG R kel ¥ 2o a2 RERG 4 R
ot X E Rk ARG 2R AETe — A v B 2R (91/84);

SZHHEB T (D3)

3
in}
e
v
%
=8
Ty
|3
|
3
s
(k-h-
9

ABIT B — % i PR R IS R DEFIZG (263/16) 7 F e )

5 (D5) sk Hhis i b

AETR F RIS TR a5 e
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d @ @i kP P AR H A B A A PT UHES
% - ¥ (D1) 4p % ** 60Ma. » B B {7 B 48 %0 37 5 A~ H) > #E oK
FEHLAM AT eI dRA R d - e w3 iR R AR
B (53/67) §FHARIFFEF > F7 F - (D2) FRFHEF
FHTLFERE? > @ RPEEBLINGOR? 2L —0 3 v 3R
4034 T —MAeEARITLE ke AATE (91/84) M EEE 4 K
40Ma. 3 A I3 Fipd g VY - 52 (D2) 288> A —d 3w

SRR R ARBEEEY P Rz (D3) EAFREFEL T A

4~

AT — o i BRETR 0 R R Al AT 4L A 8
L IRPAT (263/16) 0 S #p (D4) d 58 a2 > B A4 H L
RETIMEA A PEIE S P E SRR LY v kR
Pk @R A2 EpEE S o EdE (Burchfiel, 2004) kP % 3 ¥

Ll e

BiEd > AT ETE AN SRR R L B WA (£

\*“

44) e pEPpAEch S FORP TN bR < 95 128414 F F
# % (Rogereaal, 1995) <% 1 #) (D5) #if it %7k > 483 3% 2

F 5 Hokie B F SAEST 0 AL JRIE PR G
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" n=23 —— n=19
SR 1 100/87 82/27
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412 FE/RTF ¥ PR
EEFHT A TERIDIS B Ry RS Y v 2 B
Au b TR FRAFEFEFFT AP o mHmA R B
SERPEF IR TR ORERE L GEEREEEA LY (£
45~4246) 5-PHipEE @ (D) FRAFAEARTLEFREL P
AATH (96/58) 5 % = i EEF # (D2) TR RN keh - L
—d s o AL AR (129/19) hinPari ; Bois - 8 il
EEEEEEIA, —Faw o REMAH L F EA (150/68) Al

PRIV TS

d R AR A DAL T E R R g

40 F § & HFEES S 3 2§ hRETE (Lan,

F_ﬁ

1999) 222 7 5P eF (Songma) e E f ¥ +» F fards chph fFF <
HE_ A 198~158 7 g & (R404E, 2008 ) BN L A Erk o ®
*7i% 7 B @4 & F (Fontaine and Workman, 1997 ; Lepvrier et al.,
2004 ) °

REREIFT oA i FEAF o F R AR - Pk

BEE(D3) ¢ od M WG A B AR I g

37 % £ 7 Burchfiel (2004 ) & 1) &7 205 2508 7% (lower crustal
flow model ) #ptH V¢ Jadhy PR FHRBMRERTLT < HEFHLF 2 —
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42 %At

421 BAE A EE
d RS R A 457 0 8 BB % (finite strain ) 5 7 F R

R & T LT ERRBRRESEURS
XD RBAED ek IR B R

4.1~ 4.4)
Mgtk — L A B LR RT R SRR T A S

2R s~ R840 (Burchfiel, 2004) %122 3 29 4 3

-r!\

g e A
L 338 (Soletal., 2007 ) -
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422R/p Ar %

Re/ ¢ » 472 b R 8 Pl 5 % % (finite strain ) » 12 22 R < 2
il a4 2 2 a4 (B 45~ 4.8) 208 fe fht g 3 )~ 7 3%
B BRI (Burchfiel, 2004 ) 12 % 3+ 2% 4 4 34058 (Sol et al,,
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4.3 i+~ B f# (Flinn diagram )

AR BEE AT k=1 9T 5 g% (plane strain) * i% 3 7]

v =

BT AR, 5 B3 E T k=0~ & % 2B 5% (flattening

strain) ; k =0f] N % % > F&‘{ﬁ % (constrictional strain ) (@) 4.9,

Flinn, 1962 ) »

> x
nn
o —

/

g Field of constriction
2 O
=3 \‘-&
(o)
= ©
o %
o
D
@
Z \
Field of flattening
p
k=0
Y/7-1 (Foliation; Oblate; F)

Bl49 Aath< W > * k&7 &87 k%L (B5p Flinn, 1962) -
Fd ARt LB Rk — b B R A DR

(B 410~ B 4.11) %fi&i%ﬁﬁﬂﬂtﬁ‘ﬁﬁﬁe k> % TR

-

ZaeR ARG BAT g NP B R R LAY
W AEKE D R T REEC TSR ERAE AL PR K
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flinn(Fry)

¢ 06xs07b
2 B O6xslda
05dbp-11a

Bl 4.10 S 2 A 47 chlicdy B I ah i Bk i o

fhinn(r-phi)

® 05xslda

M O6xs2lc
05dbp-11a

® (05dbp-11b

B 411 2 Rehy A 45 cilicdhp & eh e %% 1 o
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4.4 3R A7

7% %5 d Image Pro Plus 6.0 #c k8 Bl 4~ » B~ F P
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Means of tectonic strains calculated

Mean Rs

1 101 201 301 401 501

Number of observations

B 4.12 06XS02b - kLo } EFW FEFIFILREEM ZH -

Means of tectonic strains calculated

Mean Rs

101 201

—_

Number of observations

B 4.13 06XS02b #-% o } BEF W FEHIF AL REEM ZH -

Means of tectonic strains calculated

4
n 3
a7
o
s 2
=
1
0

1 101 201 301 401 501

Number of observations

Bl 4.14 06XS03 L7 6 + p 1 X H By 3 fd M HH -
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Means of tectonic strains calculated

Mean Rs

101 201 301 401 501 601

—_

Number of observations

Bl 4.15 06XS06 kT ' g FEFHy R BE M RF -

Means of tectonic strains calculated

Mean Rs
O~ N W A~ W

1 101 201 301 401 501 601 701

Number of observations

B 4.16 06XS06 Z% & } R\ FEHIFI LR KT M 2@ -

Means of tectonic strains calculated

Mean Rs

Number of observations

Bl 4.17 06XS10-k-T o } 1 FEFHr R BE M F -
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Means of tectonic strains calculated

Mean Rs

101 201 301 401 501

—_

Number of observations

B 4.18 06XSlda kTG + EH\ X2 B IR KEM GH -

Means of tectonic strains calculated

Mean Rs

Number of observations

B 419 06XSlda €% &  REV"FEFHIr iR g b BB -

Means of tectonic strains calculated

Mean Rs

201 301 401 501

—
—_
@]
—

Number of observations

B 420 06XS16-kT s R FEFHFIFL R KT M 2@ -
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Means of tectonic strains calculated

Mean Rs

101 201 301

—_

Number of observations

Bl 421 06XS2Ic kT d t ¥ FEFHy g R M F -

Means of tectonic strains calculated

1100 200 300 400 301 601 700 801 900 1000 1101 1200 1301 1400 101 1601 1701 1801

Number of observations

B 422 06XS2lc &% & + BV FEFHI R g b RHE -

Means of tectonic strains calculated

Mean Rs

101 201 301 401 501 601

Number of observations

—_

B 423 04DBP-O -k T g } % F L B3 R BE M 2H -
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Means of tectonic strains calculated

Mean Rs

101 201 301 401 501 601 701 801 901 1001 1101

Number of observations

—_

B 424 O0SDBP-lla kT & ' By X2 B R #cd b B -

Means of tectonic strains calculated

Mean Rs
SRV NN

o

101 201 301 401 501 601

—_

Number of observations

B 425 O0SDBP-lla#% & ' ¥\ FEFHIF IR e M 2H -

Means of tectonic strains calculated

Mean Rs
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Number of observations

B] 4.26 O05SDBP-11b kT G F - FE Gy 3tk #d b R E o
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Means of tectonic strains calculated
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log( i #k)

Mean Rs=2.058821
fMean Ra=18604250
Mean Rs=1.964780
Mean Rs=1616833
Mean Rs=1.553442
Mean Rs=1.910757
Mean Rs=1722023
Mean Rs=1928571
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R d > LR 5 12.8 £1.4Ma (Roger, 1995) % 7 ¥
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