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Abstract: The ductile shear zone is widely discovered in the lithospheric crust, and it contains abundance environmental parameters
such as stress, strain temperature and pressure, hence it is an important object for the study of structural analysis, rheology and genetic
mechanism. The Liao-]i rift zone is one of the ancient primitive activities of the North China craton, located in the east of Liaoning
Province and North of Jilin Province. The Lianshanguan granitic body. exposed in the Northern margin of Liao-]i rift zone, experienced
complex metamorphic deformation. The mylonitic in the ductile shear zone have obvious dextral strike-slip characteristics with an NWW
strike. The observation and analysis of the microstructure of mylonitic reveals that the taconite developed in shear zone is S-SL type, re-
presenting a flattening strain. Kinematics vorticity of 0.91—0.97, which are greater than 0.75, indicates that the shearing is formed in
the general shear dominated simple shear. In addition, The quartz dynamic recrystallization is obvious, while the mica shows plastic

elongation. The quartz c-axis EBSD analysis shows that the quartz fabric is characterized by the middle to low temperature rhomb slip
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system, corresponding deformation temperature of 450—550 °C, consistent with a greenschist-low amphibolite facies condition. Based

on the previous studies, the forming age of the ductile shear deformation is considered to be the late Early Proterozoic. In conclusion,

the Lianshanguan granitic body suffered an initial uplift stage, resulting extension-stretching-decollement within the Liaohe Formation

surrounding the granitic body. Subsequently, the studied area was suffered a S-N directing compression, and led to the dextral strike-

slip ductile shearing.

Key words: Lianshanguan granitic body; ductile shear zone; finite strain analysis; fabric analysis; kinematic; Liao-Ji rift zone; tectonics.
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Fig.1 Regional geological map of The Lianshanguan area in East Liaoning with sample locations
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Fig.3 Microphotographs ofrocks of the ductile shear zone of Southern Lianshanguan granitic body
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Table 1 = Structure characteristics of samples of deformed rocks for test from the ductile shear zone
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EBSD 20 #4 73 H7 J2& 38 2o &y 748 75 10 17 5 145 Rk
T 72 SR I 7 18], 0 T E G R A R
(45 & 27 AR 38 J7 60 ORI 42 ok 45, 2008 ; i [ I 4%,
2009; PG RS, 2009) A Bt H AR B P B R 1
FHYZ— A8 EBSD 044 53 Bt Hh A7 5 1 24 43 B
2 A I A O AL G SCk i ie B 2 0 Gl [ O 4
2009 ; 2= NIAE, 2013 PRI 45, 2015 1545, 2016).
AAE N MR AR 1) R, R RZEE
FLOEARRBREZMT A A R E5E#E
L MAR WS REFVENT S EANRNA

e AR LK 7 7 T BOAS TR G A 5 5 5 2 1 HE B A
3 3 A BE CLO001 ] it 4H #9443 A 3o AT AT LA 552 3
XA A AR TR B AL TR A s B A v Y A
Wir.— 5 T . B R R B e, E R R R AR N
{0001} <C110>,{101}<C110>,{100}<C110> I
{100} <0001 > KK fAT R IS 1 <<a™> 22 T <<a™>
e <<a>> F A 1 << o> ¥ B8 &2 (Mainprice et al.,
1986 ; Kruhl, 1996 ; Passchier and Trouw, 2005; ¥4
ARBESE, 2009 B AR AN X4 0k, 20115 o # BR AE
2013) 3 3 —J7 T, AR 4l A 95 20 40 T 2 5 6 TR
TH VT T W4 1) 728 JE S R[] R AR 4 B B A A
SR LA B A8 SCER AT 5 YR R DG FR 38 1T L) ) 5
Y15 1) CHS 1A ik A1 4 I, 1989; Passchier and
Trouw,2005 B R FIXI R 2011 ; BRI ,2015).

ARV EBSD A % C il 4144 43 M7 76 o [ b ok
S (AL O M BT R 5 B 4K R S AT
T3t 0 R A R BT X5 1R A T 5 55 AN [R] 1 A A
HR 8 T A A< 1) oz A 2 3 | T B 1) R B X Z T E AT
E 10 2= U, XF YT 58 B0 A2 o kAT AL
O s VR I R 5 P S R, D AR R AL
22 H. L 3 T Bl 3 RO 32 ORE L X A Sl A g B A
Z W AT PL W T b B (14LSGT-1.
14LSG21-1) CHE AR 38 J5 B K2 3 72 2 L 10k ¥ 42 46
2007 ; XUR 2k 4 ,2008).

Sy P RNE 5 s A E R X B T T
WP LR By 1)L XY TS AT T B Z oA
T2 AT B ) ik £ 5 1), Y il b A T B P AR PR PR
J7 1] 5T XA B A 3 C Rl AL A B b 2t Bt
RART FI A2 L RE S 15L.SG69-1 A A7 95 C il 28 #4 &
TEY B AL A S R A R 76 20 DU 5 B 4555 119
W A A S B A B TR LAY il s
LA R FERE AT <<a>WB. 0608
IZETH <<a > W B A <<c>W8450;:
14LSGT7-1 WyA g C il 2 #4) 8176 55 — 55 PO g BR il
W5 X #2507 77 10 A B KA SUE L, 76 X A 59
M) R, R A R A <a> W, Wb
KAFEH <<c > 141L.SG11-2 WA 3 C il 41 4
PEAE 55 DU S B BN G2 Z b b BRSO 2 L R I A
YR ERAEZ R <<a>WBAKH<<a>WEB 50
14LSG21-1 Y B K X Sl Bl % & 45 48 10 1 W
ORI ARTERERT<<aWHB, Him<<c>H
B IR =4S Z $hYh 30° 07 [ 55 0 s i 2% L mT
RELE AR TR I 0 Joy 3 11 28 T <<a > W A5, ASUHR 25 AL
AAE % HE 08 WL DL Y Bl Ry vl 19 38 SRR 5 B
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Min=0.03, Max=3.51
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Fig.5 C-axis fabric stereograms of quartz from the sample in the Lianshanguan area

BT T 30z 32 s B T3

14LSG18-1 WA 3 C fli gt B i A 95 B S8 X
WA Z Wy SR R A g R B R AR <>
W ZE a0, o i UK i <<a> W, )
e i T 2 AR B 45 2R
EBSD 4 44 73 #7 2. 7= A 5 IX 5 A0 28 T2 1 DL 3l
SR A R S AR TR TR R Ry v AR IR 22 T 4 A
o AT TR 2L T 4 B L AR T S B A A SR
2EH R IR AR TE N & R R A
B % L OG5 R 0 B T L 28 1 3R T i 1L DG
PRS0 1 57 U Al R R R R Bl 450 ~
550 C . B4 LG Hh M 25 RN IR <<a > 8,
A R AR 2R AR TR e 10111 38 4 A 1 25 o 8 el o

5 Bl IRIE ST
iz B2 B (W) 2 S B 32 i A8 JE v L Al
(9 2880, 91 HLUAT DA A B2 o S 2l 5 1) R AR e il 55 U)
B LE il (Means et al.,1980). 881 RE & —14TC
I S BE , B AR PE R, W =0 B, S a5y
PIsW=1 B, @8 sy Y)W, =0.71~0.75 B}, 4
SYIAN ] 587 U) 4 > 4% — 2 (Simpson and De
Paor,1993; Zhang et al.,2006; #8 W %< %, 2008). H
Wi O AR IE R iz 3 B A R kAR E R
E)‘%{%Vr;%i S'EE’JTEE,ZMCJI_%%FHWﬁﬁ%XT
18 )2 AR HEAT AR B A 98 C Bl 4 B 1 (Passchi-
er,1988;Walhs,1992,1995)*1155‘%%%54%@}%
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A2 4

7% (Passchier,1988).

fge CHIgL L2 Wallis 2 C a5
FNL AR B b (RO AL B F BB g i B 7 i
(Passchier,1988) , REFI FH A 9 C il 28 44 v .0 3447
55 V728 T CBY TR ) AH B 8 T S A BR N A
T I f 2 B IXFE B R, I W =3 2 IR A7 16 31X B
IR FIEX W, =sin{tan '[sin(28 )/[(R,. +
D/(R,.—1)]—cos(2) ]} X (R,.+1)/(R,.— 1.

AU 5T &5 5 iSO % C Bl EBSD 4144 4y
Bty B CIEL 5) , A FH 5% 2 4 152 32 A BIR 07 28 ) &5t v
X/ZAEN R G— A it bR (R 2) .15 11z
B2E IR BEE S 0,94 (GR 3) 457K 35 Y1l JE LT LA 1 5
SR FE i — A ) AR .

A7 S 25Ty R A T Bk 32 R G o e O T
FIR) L 45 it U B ke 2 A R ) A B (S T D 5 59 )
J5 1] (C Th 3D 22 (] Je K e £ 0 ok i3 (18 3g) F ]
AW =sin 20,45 H 55 Y17 & A 0 i 1932 3h 27 i
JEPBIME R 0.95(3K 3), 53 C iy ks iy
SERBN — B WM 7 R S R R Y DDA 1Y 35 U1 A2 P
DL 5 9] ok .

R3 EUXEFEEZIEAVFERERENFERE
Table 3 Kinematic vorticity of the sample from the ductile

shear zone in southern Lianshanguan rock

o Y C Rk k38 T H

R.. B Wi 0 Wi

14L.SG7-1 1.49 51 0.92 54 0.95
14LSG18-1  1.43 28 0.91 37 0.96
14LSG21-1  1.53 37 0.99 38 0.97
15L.8G69-1  2.31 23 0.92 33 0.91
T — — 0.94 — 0.95

6 118

6.1 FIMETRIFIE

i LU DG A AR R S W) PR BT VA 9 10 R A KR A
T30 G0 B A WL A5 H R 5% L oG Hb X 4 T IX
W RGN, 5 G Z T SN a7 %,
PRI S 38 LU O AR 28 I 1 R U I R IO 2 T OS89
R IES JA G =y % NI W N iR Y DA R ap |7
5t 55 AN []  HL AT rf B AR O i L T g A8 O 455 1Y AR
U UBE N A e UKL 3 ST B E A AR
W BRI R, S C Mk F RS iR BT
A FRE A C AR R R S a &l 1
AT S IR .

WX BT YL AR TR A HEAT A BRI AR T Ay
BT 25 5 o A AR T Ol TN AR A A 2l S-SL
RIFY 5 XTEX Flinn (8] w09 4852 5 57 41 52 Broll 8¢
AR I o Bt 7 AR BE B 2%, [6) — A1k K i o, &
AF ) 2 SR A 2 3T W A ORI 45 R b A L AR SO % X
WA AT Tia g BRI &, i T8 A 2B
TN AR ARFRANAR , HTH 5 T A5 58 2 2 I BEAE Y R
T 0.75, R BHIE i T LA 5085 U] 8 = 09— e gy 1) A2
JE v (Zhang et al. 2006 ; K53 25 %, 2008).
6.2 HFMEHYIHEEESME

Ay C gl i o A 45 R FR B A A DL IR 22
(TSR A JE S Y S0 = B S T2 R DS A
12048, 456 5 A AR TRAT R I % 1L OGR4 )
PEBT VI A A AT IRl 450~550 °C L BE# A LA
MRA TGRS — AN S AN T, 5HA
WFFE 45 AR Y (R FEAL 199D, 8 T AR IR A8 I L #%
S 24 1 B R R 33 °C /km, Hi JE BB B 25 MPa/km
TR I B T 13~ 17 km A9 3R JE 7
L BBl 325~425 MPa, Jg§ T 722k, X 5
IR A D382 57 1 P AR i 4 D B 30048 B o (R A 5
OB 5 M 78 A Y (ZE = A R T, 1996). i X T
e il 78 T VR LU ZH NS BB A S e AR SCIA S HOE L
TR 1l v T R A e 6 R R b R 3 5,
T Rt 7 b 5 7 . FROAR AR M DX DX I T A
FUCAARZ AAX T XN A A 0 i AR T8 5 48 AR
AN T M A 2 S A T — SR AR
YERIZ D3 T Tl T — B R R R i A4 30 ) 22 il 7
70 ST 0 I 3 38 v S s AR TN S AR 00 T B A
IO TE 1T i 300 A O I s ol e e
6.3 TR BT AL

R T 3% 1l O A 1A B 4 ) 1k 5T D) A8 TR i Ja) Y F
€ AR TR S B R il s T SR
A (D, 12 500~1 900 Ma;D, ;1 900~1 750 Ma;
D;:1750~1 600 Ma) , Hrp &% AR JE 55 (D, ) [ 14 it
2B M o8 NE-NEE, # 57 #b 25 3= K 3 H1 7 ) i Ky
NW-NNW (2 = 45, 1998) , 5 A R BF 58 09 1 1 3%
77 ) FE A — 3 53l (2013) FE A % 1 & S K
G PE BT VI B R RS (DOE RS R, H
ZEI (1.7 ~1.9 Ga) 5% 1 9 IR 19 B0 4F i
(£1.8 Ga) FEAR —F i A SR I8 W 305 T A =Bk
AR A AR A AR BE A AR, BT R
AT AN A S UKL AE ] HE S L o B AR K LB Ah
RBT YN RZE (] 3e) , HEWT Y )T (D)) 8T8 5
ZJE AN S4B (S,) BRI & AR K4, %
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~2.1~1.9 Ma

(b) <1.9Ma

B 6 kB DA TR L R

Fig.6 Formation mechanism pattern of ductile shear zone

W ANERIE T (D, ) A 5 o 5 301 3 D) A ) 1] 48
B VR T 1L 2 )22 ) 78 BT A .

ZE IR R Ry A EERie R LRI Y R I
At BN D H O B B U0 B 7 ) i HLAE B )
Y B AE B 2 TP B B A O A R 2R T AR
U-Pb [Al {3 I € # K R i R Ph B 2%, o ik 4k
T HE Y [ 407 28 A7 %, (52 AT DL BE B HOE i — 7 2
25 Ga ¥ L1 5 AE I i 1 J48 Rl 1) 77 0+ (FL B 4 i R
T SE BT A SR T E A L OF AT PR RE AR S
{3l GRS, 2013) , SO 4 W7 8T DDA B %8 i T 1
O AR S 6F T A AR DXty e AR e R R A
PRI, 2 = 055 (2003) 1 % HABE 4 17 A0 45 L il
VAN AL AR DXy oty A 0 8 — 3 A P A A
FIRRARAE ] B A3 11 SC M IX A AR B S 52 5
F8 4 16— il R A 3 (BT 6a) .38 — % A8 B 3 SN i)
FEFHAE R T B9 B IR 78 L 0 BE 5 3 LD G 1A 42 fih oy
FEAEA AT S U B Y U0 (P 6b) AR I 1 56 M
DX i A7 A BR AR A5 L K {6 0.19~0.69,
FI Flinn [ FEAT H0 50 (P 4) R it 25 45075 T 197 A2
DX, 78 A 8 S 32 R T e 2 R T
Fe g — - i AR B A A 2R B R B S-SL Y
M HAREBORE (O B B oA Bl IR b BERI 22 . A2 TP

ASEA R K I LA ol T R L TR LR R ) A
e (4 = 1855, 2003) A8 T LI B B, 3% 11 G 35 M A0
AL R[] I AR e A A A — P R
2 A 2R W V9 g ) 2T R ) S0 TS 9 I L
T G F fpb s v B0 BT IO 748 500 o A A B T
YERIN e A A AT ST UIVE LI 6 3% 1L 5 A R 4%
T B AT 4 00 P 5 L0 (L 6).

7 ZEie

(DEISCAERBE S LD T NWW [0 451755 1]
1R B U0t TR 3% 1L DG 1A e % J A o 2R 14 79 ity ™ R
B AR IR ERBE , 1 7 52 RN ) B AR S-C
YL B BRI R L fe o T BT Ul
FAAETE R R IR S — B A

(2) A 945 BRI A Flinn &% ) 50 %4 A R S-SL
TR 8 2, IO A8 2 AL Hy s Y 1T B A% L 38 32 I Y
{E 4 0.947 , 2 B B9 D) 47 JE W LA 7 355 D) ok 32 1) —
By b

) AKNEFIEL FIT NN ELE SN E. R
AT UL SR 2 SR s BRI R K A
Yo C AL re 43 B 25 2R 3R WA A DL AR UL 22 T 4
NEAEAERIRE N 450~550 °C AL FARS A
FH— AR A DN AR ST 00 45 2R b A7 e 71
e P 7 AU 2 A TA A 3 L O R R ) B
VI N A 4 D5 1 A4k K i b 52 THIER TR S 1)
Rk T e T 4R 8 ) 2 3 R

(4) 3% 111 525 A g 2% 300 M 09 U4 1z ke 9 F L e
A A DR 1 B R SR T L % L A R R
BT — BB AT, RA R R R I SRR
SR B flt A A & AR BE A AT B BT DA

O AP B MR K () R R IR A
EBSD @A # o #r ol ik 5 @4 T e 8. R a2t B 4
FAERL T 6 £ 058 E AT RH#.
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