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Fig. 1 Structural sketch map of the Feidong section of the Tanlu faultzone and lineation and

foliation projection of the Xishanyi pluton
(Simplified from the 1/50000 Geological map of Dongyanghe area)
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Fig. 2 Thestructural deformation feature of the Xishanyi pluton
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(a),(b) S—C fabric indicating sinistral shear sense;(c) foliation of mylonite dipping SEE with high angle; (d) weak deform edgneiss
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Fig. 3 Microstructural characteristics of mylonite at the boundary
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(0) FRBEHE RARR ZEHE 0T )5 () AR BER AP (BLG) FEE s (h) BIAT BRI it

(a),(b) stripped quartz suggesting strong deformation; (¢),(d) grain boundary migration of quartz; (e) brittle fracture of feldspar; () rotated

feldspar porphyroblasts indicating the sinistral shear sense,and the strong plastic deformation of the biotite; (g) bulging type recrystallization of K-

feldspar; (h) the core and mantle structure of the K-feldspar
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Fig. 4 Microstructural characteristics of gneiss within the pluton
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(a) subgrain rotation of quartz; (b) the core and mantle structure of the quartz; (¢) the transition from subgrain rotation to grain boundary migration

of quartz; (d) the "triple point" structure of quartz;(e) plastic deformation of feldspar; (f) bulging type recrystallization of K- feldspar




%24

YR AT < R R P L B A AR i A 307

FER IR EAFTEZE 5o 1 RLRAE 454
R ARG, A9 BAT BRI, R AR SIE Bk
P (HARSREN, BLAT 55 04 5 )1, KR 43 450 i
SRR B M BRR , B A e 25 4 (&
4a.b) F853 ORI B U IR PR AOIR, SR E
a5 i R B A 2L 55, B BURE R X (SR)
SIS EE S TR IR U i R TR X (GBM) it
PE(E 4c) o AR —HRIr /NI A7 S URE H B T
Py =M S50 (& 4d)  UIITE S T PR B
ZIG X ARSI EAE T SR A T 55 i R B

KA BRBEAS T 9 e A LB RS | 350 4 i BRI
ARG, THIG R A S AR IE | 3R BB I 80, A 1Y
BCEAZARBIR BRI (B de) . A KA FRBE I I 7E
KRB 2 BAT KA, TE O T B 58 B 7K % OB
i, KA T (BLG) sh B TS (E 4f) . Ba
BERR S BB A S oL, B o BT, K A s AL
VI T E R
23 TR—EFERENEE

U T —U8 T T A A A T 9 B 5 U0 e A
HUARTET A S5, E i SR R B, A A
A SRR A R AL T B A2 VR, (EBERE
TR SISES SRR ERES TR, 76
RARGAT T BER A Ak A& v, X a4 728 T A8 Jo1 52 Wil
R Z R, FTLL, i s w4 AR e 5 A
R ) 7 I i B R B A E 4 R AR R AT LA
AR R A 78 B AR T N I B 2 A

Y& Passchier(1996) A1 Stipp (2002) FJ 858 1]
AN R A B L A TR) %) 30 25 3145 A I B TR

JEVERRANTE  BE R A T, 5 S A R
LM X (BLG ) 3h 45 1 45 f— I Uk e %% =X
(SR) ZhA B 45 i —Poki 1 LT 20 (GBM) s &
ShihEEk, GRS A E LS EHIFIR T 280°C &2
41, 7F 280~ 380°C i}, R K BLG, L5 9L 5R BE 7
A3, B KRR i, D63 I 5 5380 ~ 420°C , £1 3
H BLG [7] SR i 7% ;420 ~480°C 1},

VIS ) SR AELE, W BURLH S 1, S A ARURE
FERIEERIR AR | I HLE 0k 5 5% TR 1% 0 2%
43480 ~ 520°C 11}, > SR 5 GBM 47 520°C LA I
B, A LA ST ) GBM A7 7E , 2 Bk 45 fb Uk 1
KANCL BT ARABASH I, J0RE 30 235 A s VAR 06
R B . KA B sh S E 4G T 2R B Ok BB
A AR A — 3, R AL B B
REEAH BT 22 5, 78 500 ~ 650°C I, 4 BLG; 650 ~
700°C , 2 BLG 5 SR 3475700 ~ 800°C i} Sy 1k 57 1)
SR ;800 ~ 850°C I, 1 SR [f] GBM %% 7% ; >4 JK JF 1F
850°C LA Fi, KoAq LI S7. 19 GBM F77E

R AT A2 (1 5 W0 A T 1 43 BTk ol i, bk
WA TR B T F 15 25 — M AE £50°C , T H A b
T IX SRR [ v A R BB A R B TR 25—
HF£50°C (145 ,2007) o BT LA, A Sz T )
SN2, RV 1L A A P 3 B b T
TR R HEA T AR IR A T BRI R 1 R,

T ) L BE b R R, B SR A D
BT ) B B TP i v PR A 5 P 40 B ) ) A
TR BETE 400°C LA b ( F 55 A= 55, 2004a) 5 % LR
Fp AL A K R S AR e R ) Bl A EE 2

F1NRERE LEESEEEEMARETEHRBEMITR

Table 1 The estimation of deformation temperature of mylonite and gneiss in the Xishanyi pluton,

Zhangba uplift
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Fig. 5 The characteristics of tectonic deformation and tectonic stress field of the Xishanyi pluton
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Table 2 Analysis oftectonic stress field of the Xishanyi pluton,

Zhangba uplift
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Table 3 The vorticity calculation analysis of the

Xishanyi pluton, Zhangba uplift
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Fig. 6 The diagram showing the relationships between the finite strain

and vorticity of mylonite of the Xishanyi pluton
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Table 4 The fractal dimension of the dynamic recrystallization quartz of mylonite on

the western border of the Xishanyi pluton,Zhangba uplift

e flRR R P EPRA HIJARAH FHEK | MR Sr4E(E
(n) (d, pm) (d’, pm) (P, pm) (P, pm) (R) (D)
XW04 53 75.17~372.35 174.15 313.58~2196.59 955.51 0.956 1.173
XW05 60 66.27~312.33 141.28 262.35~1489.62 721.56 0.966 1.170
XW06 63 57.33~322.66 152.33 255.69~1368.62 654.32 0.968 1.166
XWO07 51 68.96~351.23 143.22 278.96~1654.35 785.61 0.953 1.175
CHO07 53 68.26~316.71 143.68 289.63~1578.55 752.36 0.965 1.164
CHO08 58 67.02~292.13 158.90 328.79~1928.50 833.67 0.919 1.178
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Fig. 7 The dynamic recrystallization quartz size—perimeter double logarithm of mylonite
on the western border of the Xishanyi pluton
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Table 5 Calculation of strain rate of Xishanyi pluton,Zhangba uplift
PG5 XW04 XWO05 XW06 XWo07 CHO007 CHO008
SHEE (D) 1.173 1.170 1.166 1.175 1.164 1.178
ARIRIE (T, K) 816 822 830 812 833 806
RASH R (e, s7) 5.79x107* 5.96x107* 6.20x107* 5.67x107* 6.25x107* 5.50x107*

WA RAEH T &4/, Takahashi 55 (1998 ) i
RS, M 5 U i R v AR R AN AR 1Y
TEOUT 43 AEER b 0 72 3 A P O B 444k
55 AR R BUE AR OO R I LA, S 4EBR T W] LIAE K
TG T Z A0 38 ] DIAE Ry AR s et I HL A4
H(D) JEILUREE (T) LA AE WA (&) Z [AIfETE—
TRARA.

D=glg[e/(s) 1+~

(T/K)
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+1.08
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Table 6 Statistical calculation results of differential stress
and strain rate of mylonite at the western border of the

Xishanyi pluton,Zhangba uplift

" WE | PR | ZR ] 7
RS -
T( K) D(mm) |Ac(MPa) e(s™)

XW04 816 0.174 20.02 1.75x10713
XWO05 822 0.141 23.08 3.25x10713
XWO06 830 0.152 21.93 3.94x10713
XW07 812 0.143 22.87 2.09x10713
CHO07 833 0.144 22.82 4.93x107"
CHO008 806 0.159 21.31 1.35x107"3

2210, D NN A H LS oA SR 1Y SRR, AR
BT IR XW04 , XWO05 . XW06 , XW07 . CHO07 , CHOO8
ANABERR AR, A9 R GBM sh A E 45 5, W
BRI 43 B S, RS AR G- s 1 22 6 IR
RN A RNk 6 R,

X} F 40P B ) 1 Sl AR R AT, i T
DRI A A B SE g0 e il i AR ok 11, 52
FRRISEON 22N IE (Ao ) FIZEIE IR AY IR (T) ,
I H — B 220 7 RN AR T 1 B 0 2 I, o7 A% TR 1A
DR B NN W

e/ (s )=A[ A(o/MPa) ]"exp[ _RET]

o e RARHR ; Ao ZERIIE ; T i B
J KR NSMAEH S, R=8.314 J/(K - mol) ;A .n . H
Yk B, 38 L /T N B A 5T X LA A, Parrish 4§
(1976) A H AR A0 D AR S vk o v &, 1
WEASHA M A=4.40x102 n=2.6.H=
230946. 2 J/mol, B i 9 AR T I B SR FH 43 4k
XoF IOE ) 45 A b 0 TP (BT B, e b g SR R 7
iR

A AT VG LU RS AR VG ) 1 BT DA Y
ZE 0 BTG N 20. 02 ~23. 08 MPa, % & 3 $1) P 57
VI A8 2 )5 T REAEAE B AN TR 25 i A1 0 Uk R B 3
KA, i LA 545 21 1) 22 7 S {8 R AR A 2 ki
FERIPE BT VI (4 S AR 22 17 T B 5 1 A8 R [ Dy
1.35x107° ~4.93x 107" s™" | il i 5T A BF 5T K BR,
— JEAY DX 3 ) P AR TE B R AR RV R 1070 ~
10757, T DA, 1 i DX (1 1o A el R 5 A R 24K
FIPE BT N AR R

1% FL AT T i FH sh 2 J 45 A e B ik s
FI 4 2SR R 5. 501074 ~6.25x 107",

HEMAER K, WSS ELS S WIE S Ay
2 BT A5 A Lk b DX 30 1 B ) AR T RS 9 L R 500
~600°C , M43 B R N AR RS ok H T e g = h
800~ 1000°C M EF I (107 ~ 107* 5 W A8 BRI BE T
ARG AR BB B9 DI 19 248 JE R b
( Pfiffner,1982) , 0l H., A 9% A= 11 A8 TP 1 iy 7%
FREMIR/ANT 10787 (IR, 20065 25 4k 4 4
2013) o FTLL, I FH A 36 25 0 S 360 v 1 3 AR A o
G 10 07 728 3 T A

7 #EiE

(1) PULLBEA R T 5505 Wy 24405 9, J L] 2= ¢
TESZ K8 Wr 2y s, AR A A A 1 AR T 5 B
W5 R 43 A DA 2 S ) Bl R I IR
W I B BB Al AT T A 1 AR AR T 43
Br, BPAMRIEE T 25 o |, B A R A2 e 8 DI Y
FFIE,

(2) HRYFEFHN =R B 2 2 B, A i A T
JE 55 P AR AN [ 76 253 8] L 2 AR X 0L 1 - JBE e 7 1
FE 0] 55 KB JF WA 7 AT, A NNE ], 72 4RBET
F R T B 1) 5 JBE A v B [ e ARl 30°, A
NE—NEE [a] , 4R 2%

(3) B8 T %, iRl 0w YA AR AN ] .
JBER A B4 KR4y GBM shSEAq KA &
I BLG—SR haSH 4l i s R Th A 9 4e o)
b SR ShASE S, KA R PR K 3] BLG 3
BELEN, DA B I sh A S A 0 Y E
M 1164~ 1. 178 M RE R KT 0.919, fifs 3
() ARTE Tk FE R < i1 Bt R e o 1 A8 T R BE Sl 500 ~
600°C. , 25 JBTAH Ay e & 2 AH BIARC AR TR 25 AR S T 5 I
BB FE A B A2 IR A 400 ~530°C

(4) JE 071 FBE R Sl T I ) 1 B T G R
BoR, =AM R T (o)) J5 IVE R 1640
~171°, VAW S B PG (L3 RS2 2] T2k B SSE [l i
KT R F7 . b PR A AR B A T
JEHT AR IREE(EN 0. 86~0. 94, ¥ KT 0.75, 5%
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RIfE e =, HA MR/ E EH R, il
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20. 02 ~23. 08MPa, Jij A8 % Sy 1.35% 107" ~ 4. 93 x
107%s7" AHJE8 H S A T 25 A 05 i 50 4 (8 BT



314 Mo R

it

2019 4F

T R P A8 3 SR LA 5. 501074 ~ 6. 25x107*s™
P HARKZEN, I P 5 # 2 ok A T390 5 50
B, A HSRAC 1 N AT s B — e 2200, T
Ph,1.35x107% ~ 4. 93x 107" s™" 330 — iy 728 i AL 4% L o
SHHERA

£ X% X #k / References

('The literature whose publishing year followed by a “&” is in Chinese
with English abstract; The literature whose publishing year followed by a
“#” is in Chinese without English abstract)

MrEde E/ANR, 5K EAAAR, BEIE AR , Harrison T M, Yin An.2000. £}
I W BT AL I AR AR A PR R R R R 2424 4, 30(3)
215~220.

RSO, SEE, mEL, TR, AR T SR N E A, 2
4, BUEERE. 1998, 03k Ly b 52 B8 B 45 4 5 30 ) 44 st ek 21
244R,41(3) :349~361.

4 | F b ,Jacques M, Pierre V.2003. %875 Wi Z4at7 (LR ) 3h
Jy2 Al B HA 3 S M BE A, 22(2) 105~ 112.

4, Jacques M, Pierre V , 7Kk &8, 2006. %8 )5 Wi 2847417 1) 9 K & JR By
B S 305 o 28 T SRR S~ e 4l o b R
33(6) :1267~1275.

BAME, A, 7™ SR A, AT, 2014, 5005 I 240 vh Bt i 15 S M 5 TR
srEiE 2SR MRV HETEIT,60( 1) :80~90.

ZEdhi R B B AR, W . 2017 20 TR A6 £ B AR J8] 1L B BT
VIR B 19 i 3l 2 b8 B 5 BV s0 A b B8 3, 63 (6) 1 1429 ~
1439.

ZRIEOG X R R, EAR L SR EE IR | SR 1993 [
AR 2 T UL HBBTR 2,28 (1) 221 ~27.

ZefRA:, FIGEAT, Jk SCHR , FR. 2013, 22 B0H duk H 22 T B b X 2R P o)
PN BT VI 3T AR K LA BN A8 T S FH P A3 AT B 4
31(20) :15~19.

X8 ARG, LT, AR 7% 2015, 55 75 Wi 44 VL I8 BOwi A4 18 17 2l B
BT IR ,89(8) 11352~ 1366.

IrF5 K981 X IB—I Wi R E - # Z i BE. MBSt i, 27(3) 1222~
224.

RAL i A, X, 2R 2% ] A 2003 55 )75 W 247 HE 2R B0 55 1)
BRI LR | [5] (37 28 AR Iy M FOA 3 28 S0 M BB 3,49 (1) £ 10
~17.

A, B 3OR, Shoufa Lin  AEFHE , 24T, % 30 £.2010a. KITH T
TFFATAL & S W RRE | Js M T B 90 B8 L2 B )3T, 20 (1) 14
~29.

KA, Lin Shoufa, J& ¥ % , IE R AT T+ 3£, 224, 3% SCA%, K DT
2010b. KL AP T i B LA DX v A AR 3 AR 1 e . 4 2 4, 26
(9) :2835~2849.

HeALrf B4R ATTFE , 25N, Lin Shoufa, ¥ 3£, 3K F, £ #.2011.
KT WA 1 245 5 X 75 54T T2 41, 85(5)
778 ~788.

Kt 24T AL TF %, Lin Shoufa, XIXK, T M, T, #2014, &
LTl DX A AR AR 3 SRR A B SR A 49
(2):339~354.

Ve, 1182002, 46 )5 B 2457 #g B JE B R B ——k B R
PIRITESE. HBIETT, 48(5) 1449 ~456.

Ve ZE I, 263 .2003. K8 )55 Wy 5 pi BB o0k e 5 7 4 1 Bt i
Hi R A, 22(6) 1426~ 436.

TG, B, 4 SCIE, R —Jik.2009. 55 75 Wi 24744 0F 53 ik J& B A7 1E

[AIREER . Hb BT 1, 55(2) 1251 ~259.

TR KW 85, MO BREE, Bk, 1996. £ ) W 2445 19 T8 W 5
ik 2R BB, 10(2) £ 159~ 168.

FABEE IMNGSE , L4k T, AR, VEoR A, H S ME. 2012, K5 55 T
At Bt e 2T B Ie 7, 58 (3) 414 ~425.

T, AL b AETERE 20, sk F , FEORR , #5201 6a. K5 )75 W 2471
BRI B VI B U0 R A 1 KBS A U-Ph MW A A 2R
32(3):787~803.

T, AL 2 AR SR DT, A, ZE AR, T BHBH.2016b.
R W A R B DS P B 0 A8 3 43 BT B e R 5. b TR
% 51(4) :1040~1058.

F/INR.2000. 50 )75 Wi 20 HbUTE S R

FEHAE, AR, W50 47 5 4E. 2001, JH 3 25 T 45 F 0 S BURL G 23
0 5 AR i B2 S O AR S8 A )2 44,20 (1) 136 ~41.

FEHAE G, FIEF, XE A RAL 1.2004a. K 1L ARG AR5 PIIE
T BT YT IE B IR 4% 1R 5 38 1A TR 19 56 R R AL 3 5 Ak
W ,28(3) ;228 ~238.

FEHAE H4.2004b. 32 Bl 2% 00 B R 1T A I8 Tl K A2 4,
27(11) ; 1480~ 1484.

FHA ARG, T, R b, X A 2005. Hb 57 i BE 78 £ ) 754
1 BARIR BER A i 223X M T, 32(4) 1625 ~633.

FEFA ARG, RAE T X A 2006. K5 J55 W 241 e B 514 5 1)
IR AT B A 3 3 S MRS F,52(5) 591~ 600.

MM A, EB AR WU, 5 H 55.2007. BE b Akt B vy g AR
TR T M BREF i 22(2) 1 126~ 135.

Y SCA2, JRBTS HR T, BT 7. 2000. K BI—5K 5 —35 - 1A 2
BT DR T MR 20 SR 15(2) £ 147 ~153.

k. 1980. B IS Wi 24HE (1 V-0 s RO M B s S L. I BRAS I
HFEARIE SCHE (1) AR, M5 2%, dbRT . M5 AL
129~142.

Pe5EH. 1985 K85 B 2 AL BOE B T Y 2 T ik R ——& TR B R
R IWTE KERS B EE” . MU, 31(1) 183~ 86.

Traedd, S . 1992 45 5 W 24 B 9% (9 1 4F Il B, 4 5738 3%, 38
(4) :316~324.

Wl AR, BIBIE HAE  PIMIERE. 1995, 58 )5 Wi 2475 7 S AR AR 2
RIS R R 2O, 5( 1) <1~ 12,

PREAR TS G, 5K B8 1992, K B 1L X (22 R 43 ) BAE T 4
JRY R AL AR BT ,66(1) -1~ 14.

BB RSS20 RS MR 2014 A g i T LL Lo A= AR AE
3 2 ) 6 78 T R E B FLE AL, Hb 5 2 4z, 88 (7) + 1236 ~
1246.

FEARAE, R, AR/, 6. 2014 T VAR U 2845 3 40 i 16 s L S5 0L
il ERNE (D #) ,44(7) 11452~ 1467.

WSOk, TH T . 2001 AR 5 HbER P B GERL A3 M1 A 51— 5 6 i R AR I
WAL INIE 224 5 3 12 BRI 242, 44(3) 1346~ 359.
T, BRI, 3852006, 65 Th RS A AR T B BT 104 G S )
AT N ORE IR 3 4 LA 43 Hr 5 2 B AR S E00 AR 5. b TR

2 41(1) 1158 ~169.

Ak, TR AT, A, T3 852007 K075 W 4T Y 4 BeE R 9T, b S
P¥,53(5) :586~591.

SRS, A L. 2008 507 Wi v A AR b VAL S L R R AL
i FGE R ,27(9) 11371 ~1390.

EXH, AR, ARAPE R AN 22 20140 55 75 W7 417 9 B 5K /I E AR
B JE A IR R R i 3 RS, 60(6) £ 1266 ~ 1283.

BXH A, M T SRR, 25 7. 2014, 8 7 W 2445 5k /I [ ke
SR S A AR 5 AR B L. b R 24 (D $iE) ,44(10) -
2112~2129.

X A, b AR/ TR ER . 2016, 45 )7 Wi 225 e JRUPIL 11 119 %

=3



%24 YR AT < R R P L B A AR i A 315

WA Ya A BRI i, 35(5) 1 1120~ 1140.

HOEAR, T, TKETT.2008. 32 3l i BE (1 BG5S M2 il 4%, 15
(3) :209~220.

A, MR PIVIRE. 1995 K85 Wi 2817 A% b AR A [ o7 2% AF I ik i
HUFE I, 41(5) :452~456.

Fot, 418 22 X[ AL, FIEFF, R A rh.2002. 48 5 Wy R 1 ek
B PRI A I DU TR, 76(3) 1325~ 334

FOt, EIEHT X[ A, 418 22 SR A% . 2004a. KR ) B R4HT A8k S H:
X PR AR Bz B A e L R, 39.(1) 136~ 49.

A, T A, A8 2 X Az . 2004b. 87 I 2 (1 [7] 3 1
53l M 2A T %, 11(3) 1169~ 182.

Aot A== XUEA E A R, 2RI 2005, 49 )7 W 24 IE AR
BSEWIEBIIY Ar /¥ Ar B AR HUPTAAR, 79(3) 1303~ 316.
A6, KT U, i 2%, T 5 A2 2009. 5 W AL R i i AL 1 [R]

PERAFACAHIL TR, 44(4) 11327~ 1342,

ARG, TR R K XFE.2016. 55 )5 Wi 247185 16 o 4 A Ak ) s
B Fx A 3 13 S G AR I 15 7R 5 41 2 4, 32.(04) £ 935 ~
949.

Chung Sunlin. 1999.Trace element and isotope characteristics of Cenozoic
basalts around the Tanlu Fault with implications for the eastern plate
boundary between North and South China.The Journal of Geology,
107(3) :301~312.

Chen Xuanhua, Wang Xiaofeng, Zhang Qing, Chen Bolin, Chen Zhengle,
Harrison T Mark, Yin An. 2000&. Gechronologic study on the
formation and evolution of Tanlu fault. Journal of Changchun
University of Science and Technology,30(3) :215~220.

De Paor D G. 1983. Orthographic analysis of geologic structures—I.
Deformation theory.Journal of Structural Geology,5(3) :255~278.

Dong Shuwen, Wu Xuanzhi, Gao Rui, Lu Deyuan, Li Yingkang, He
Yiquan, Tang Jiafu, Cao Fenyang, Hou Mingjin, Huang Dezhi.
1998&.0n the crust velocity levels and dynamics of the Dabieshan
orogenic belt. Acta Geophysica Sinica,41(3) :349~361.

Hou Mingjin, Wang Yongmin, Jacques M, Pierre V. 2003&. Dynamic
evolution and tectonic significance of the Tanlu fault zone ( Anhui
segment ) . Geological Bulletin of China,22(2) :105~112.

Hou Mingjin, Jacques M, Pierre V, Wang Yongmin. 2006&. Two
development stages of the Tanlu fault zone: the stages of the
overthrust fault zone sensu lato and the wrench fault zone sensu
stricto.Geology in China,33(6) ;1267 ~1275.

Hu Wei, Zhu Guang, Yan Lejia, Zhan Run. 2014&. Analysis of
relationship between seismic activity and crust electrical textures for
the central segment of the Tan—Lu fault zone. Geological Review,60
(1) :80~90.

Kruhl J H, Nega M and MillaH E. 1995. The fractal shape of grain
boundary sutures ;reality ,modeland application asa geo-thermometer.
Book of Abstracts,2nd In.t Con.f on Fractaland.Dynamic Systems in
Geosciences , 84 Frankfort;31~32.

Kruhl J H, Nega M. 1996. The fractal shape of sutured quartz grain
boundaries ; application as a geothermometer.Geologishe Rundschau,
85(1):38~43.

Li Jianbo, Guo Lei, Lu Yonghua,Zeng Tao.2017&.The kinematic vorticity
and the ductile thinning of the YiwuliiShan ductile shear detachment
zone in North China Craton. Geological Review,63(6) : 1429~ 1439.

Li Shuguang, Liu Deliang, Chen Yizhi, Wang Songshan, Qiu Ji, Hu
Shiling, Sang Haiqing.1993&.Time of the blueschis belt formation in
central China.Scientia Geological Sinica,28(1) :21~27.

Li Zhensheng, Tian Xiaoli, Zhang Wenjun, Tao Ye. 2013&. Fractal
analysis of east—west ductile shear zone in Guachehe town area,

Tongcheng, Anhui and its applicability of strain-rate estimation.

Science & Technology Review,31(20) :15~19.

Li Zhengxiang.1994.Collision between the north and south China blocks
A crust-detachment model for suturing in the region east of the Tan-
Lu fault.Geology ,22(8) ;739 ~742.

Liu Bei, Zhu Guang, Hu Honglei, Song Lihong. 2015&. Analysis on
neotectonic activity of the Jiangsu Part of the Tan-Lu Fault Zone.
Acta Geologica Sinica,89(8) : 1352~ 1366.

Matthews P E,Bond R A, Vallden Berg J.1974. Analgebraic method of
strain analysis using ellipitical markers. Tectonopbysics,24(1~2):
31~67.

Means W D,Hobbs B E, Lister G S, Willianms P F.1980. Vorticity and
non-coaxialicy in progressive deformation. Journal of Structural
Geology,2(3) :371~378.

Qiao Xiufu. 1981&. Doubts concerning the great horizontal displacement
along the Tancheng—Lujiang fault zone. 1981. Geological Review,
27(3) :222~224.

Orife T, Lisle R J. 2006. Assessing the statistical significance of
palaeostress estimates: Simulations using random fault slips. J.
Struct. Geol.,28(6) :952~956.

Parrish D K, Krivz A L, Carter N 1..1976. Finite—element folds of similar
geometry. Tectonophysics,32(3~4) : 183 ~207.

Passchier C W, Urai J L. 1988. Vorticity and strain analysis using
Mohrdiagrams.J Struct Geol,10(8) ;755~763.

Passchier C W, Trouw R A J.1996.Microtectonics. Springer-verlag Berlin
Heidelberg:36~45.

Pfiffner O A, Ramsay J G.1982. Constraints on geological strain rates:
Arguments from finite strain states of naturally deformed rocks.
Journal of Geophysical Research,87(B1) :311~321.

Song Chuanzhong, Zhu Guang, Liu Yang, Niu Manlan, Liu Guosheng.
2003 &.Deformation features and isotopic ages of the Feidong ductile
shear belt in the Tanlu fault zone and its tectonic implications.
Geological Review,49(1) :10~17.

Song Chuanzhong, Huang Wencheng, Shoufa Lin, Ren Shenglian, Li
Jiahao, Tu Wenchuan. 2010a&. Features, attributes and research
implications of transfer structure knots along the middle—lower
Yangtze river reaches.Geology of Anhui,20(1) ;14~29.

Song Chuanzhong, Lin Shoufa, Zhou Taofa, Yan Jun, Ren Shenglian, Li
Jiahao, Tu Wenchuan,Zhang Yan.2010b&.Mesozoic tectonic regime
transition of the middle and lower reaches of the Yangtze river and its
adjacent area.Acta Petrologica Sinica,26(9) :2835~2849.

Song Chuanzhong, Zhang Hua, Ren Shenglian, Li Jiahao, Lin Shoufa, Tu
Wenchuan, Zhang Yan, Wang Zhong. 2011&. Transform Tectonic
node of the middle and lower reaches of the Yangtze river and
analysis of regional metallogenic settings. Acta Geological Sinica, 85
(5):778~788.

Song Chuanzhong, Li Jiahao, Ren Shenglian, Lin Shoufa, Liu Huan , Huang
Peng, Wang Wei, Yang Fan. 2014&. Mesozoic intracontinental
tectonism and its genesis analysis of the middle—lower reaches of
the Yangtze River.Chinese Journal of Geology,49(2) :339~354.

Stipp M, Stunitz H, Heilbronner R, Schmid S M. 2002. The eastern
Tonalefault zone: A natural laboratory for crystal plastic deformation
ofquartz overa temperature range from 250 to 700°C. Journal of
Structural Geology,24(12) .1861~1884.

Takahashi M, Nagahama H, Masuda T. 1998. Fractal analysis of
experimentally, dynamically recrystallized quartz grains and its
possible application as a strain rats meter. Journal of Structural
Geology,20(2~3) ;269 ~275.

Tang Jiafu, Xu Wei. 2002&. No huge strike slip in the southern sector of

Tectonic evidence from Anhui

the Tancheng—Lujiang fault
Province. Geological Review, 48(5) ;449 ~456.



316 Mo R

it I 2019 4F

Tang Jiafu, Li Huaikun, Lou Qing.2003&. Progress in the study of the
southern segment of the Tanlu Fault and a discussion of the nature of
the fault.Geological Bulletin of China,22(6) ;426 ~436.

Tikoff B,Fossen H.1995.The limitati ons of three-dimensional kinematic
vorticity analysis. Journal of Structural Geology, 17 (12) . 1771 ~
1784.

Twiss R J. 1977. Theory and application of a recrystallized grainsize
paleopiezometer.Pure Applied Geophysics,115(1~2) :227~244.

Vissers R L M.1989. Asymmetric quartz c-axis fabrics and flow vorticity ;
astudy using rotated garnets. Journal of Structural Geology,11(3) :
231~ 144.

Wallis S R. 1992. Vorticity analysis
Sanbagawabelt, SW Japan.Journal of Structural Geology,14(3) ;271
~280.

Wallis S R. 1995. Vorticity analysis and recognition of ductile extension

in a metachert from the

in Sanbagawa belt,SW Japan.Journal of Structural Geology,17(8) :
1077~ 1094.

Wan Guimei, Tang Liangjie, Jin Wenzheng, Yu Yixin.2009&. Progresses
and problems in the study of Tancheng—Lujiang Fault Zone.
Geological Review,55(2) :251~259.

Wan Tianfeng, Zhu Hong, Zhao Lei, Lin Jianping, Cheng Jie, Chen Jin.
1996&.Formation and evolution of Tancheng—Lujiang fault zone: A
review.Geoscience, 10(2) : 159~ 168.

Wang Shuqin, Sun Xiaomeng, Du Jiyu, Wang Yingde, Xu Qiangwei, Tian
Jingxiong.2012&. Analysis of structural styles in northern segment of
Tancheng—Lujiang Fault Zone. Geological Review,58(3) ;414 ~
425.

Wang Wei, Song Chuanzhong, Ren Shenglian, Li Jiahao, Zhang Yan,
Wang Peipei, Hu Da.2016a&. P—T conditions and zircon U-Pb
analysis of the Taoyuan ductile shear zone in Tan-Lu fault zone. Acta
Petrologica Sinica,3(32) :787~803.

Wang Wei, Song Chuanzhong, Li Jiahao, Ren Shenglian,Zhang Yan, Feng
Lamei, Li Zhenwei, Wang Yangyang. 2016b&. Structural and
geochronology characteristics of Taoyuan ductile shear zone in Tanlu
fault belt and their significance.Chinese Journal of Geology,51(4) .
1040~ 1058.

Wang Xiaofeng. 2000 #. The Tanlu Fault Zone. Beijing:
Publishing House.

Wang Xinshe,Zhang Shangkun, Zhang Fuzhong, Yang Chonghui.2005&.
Kinematic vorticities and shear types of the Qingyi ductile shear zone

in western Shandong.Acta Geoscientica Sinica,26(5) :423~428.

Geological

Wang Yongsheng, Zhu Guang, Wang Daoxuan, Liu Guosheng, Song
Chuanzhong. 2004a&. Relation between P—T contitions of two
phases of Tanlu strike-slip shear zones and delamination of the
orogenic belts on the eastern margin of the Dabie mountains.
Geotectonica et Metallogenia,28(3) ;228 ~238.

Wang Yongsheng, Zhu Guang. 2004b&. The kinematic vorticity number
and its measurement. Journal of Hefei University of Technology, 27
(11):1480~1484.

Wang Yongsheng, Zhu Guang, Wang Daoxuan, Song Chuanzhong, Liu
Guosheng.2005&.An attempt to apply three geothermometers in the
interpretation of low-temperature mylonites in the southern segment
of the Tanlu fault zone.Geology in China,32(4) :625~633.

Wang Yongsheng, Zhu Guang, Song Chuanzhong, Liu Guosheng. 2006 &.
Vorticity analysis of the late ductile shear zone in the southern
segment of the Tancheng—Lujiang Fault Zone and its tectonic
significances. Geological Review,52(5) :591 ~600.

Xiang Biwei, Zhu Guang, Wang Yongsheng, Xie Chenglong, Hu Zhaoqi.
2007&. Mineral deformation
Advances in Earth Science,22(2) :126~135.

thermometer for mylonitization.

Xiao Wenjiao, Zhou Yaoxiu, Yang Zhenyu, Zhao Xixi. 2000&. Multiple
amalgamation Dabie—Tanlu—Sulu
orogeny. Avdance in Earth Sciences,15(2) ;147 ~153.

Xu Jiawei. 1980#. Translational movement and geological significance of

rotation and processes  of

Tan—Lu fault zone. Academic Papers on International Exchange
Geology (1) Geology,
Geological Publishing House: 129~ 142.
Xu Jiawei. 1985&. Some advances in the study of the great horizontal

Structural Geomechanics.  Beijing:

displacement along the northern Tancheng—Lujiang fracture zone.
Geological Review, 31(1) :83~86.

Xu Jiawei, Wang Ping, Ching Rengao, Ye Zhoujie. 1986. Ductile
deformation and regional strain field in the southern segment of the
Tancheng—Lujiang fault zone, castern China. Pure Applied
Geophys, 124(1~2) ;337 ~364.

Xu Jiawei, Zhu Guang, Tong Weixing, Cui Kerei, Liu Qing. 1987.
Formation and evolution of the Tancheng—Lujiang wrench fault
system;a major shear system to the northwest of the Pacific Ocean.
Tectonophysics, 134(4) :273~310.

Xu Jiawei, Ma Guofeng. 1992&. Review of ten years (1981 ~1991) of
research on the Tancheng—Lujiang fault zone. Geological Review,
38(4):316~324.

Xu Jiawei, Zhu Guang, Lii Peiji, Zheng Xuexin, Sun Shiqun. 1995&.
Progress in studies on strike-slip chronology of the Tanlu fault zone.
Geology of Anhui,5(1):1~12.

Xu Shutong, Jiang Laili, Liu Yican, Zhang Yong. 1992&. Tectonic
framework and evolution of the Dabie mountains in Anhui, eastern
China.Acta Geological Sinica,66(1) :1~14.

Xue Dejie, Xu Xianbing, Li Yuan, Zhang Zejun, Lou Fasheng.2014&.
Structural characteristics and deformation mechanism of early
Paleozoic Granite in the Wugongshan Area, South China. Acta
Geological Sinica,88(7) :1236~ 1246.

Yan Lejia, Zhu Guang, LinShaoze , Zhao Tian.2014#. Neotectonic activity
and formation mechanism of the Yishu fault zone. Science China
(Series D) ,44(7) :1452~1467.

Yang Wencai, Yu Changging. 2001&. Kinetics and dynamics of

Dabie—Sulu  UHPM
geophysical evidences. Chinese Journal of Geophysics,44(3) ;346~
359.

Yin An,Nie Shangyou.1993.An indentation model for the North and South

China collision and the development of the Tan-Lu and Honam fault

development of the terranes  based on

system, eastern Asia.Tectonics,12(4) ;801 ~813.

Zhang Bo,Zhang Jinjiang, Guo Lei.2006&.Fractal analysis of dynamically
recrystallized quartz grains and estimation of mainly rheological
parameters of the Ranba ductile shear zone, northern Himalayan
dome belt.Chinese Journal of Geology,41(1) :158~169.

Zhang Kaijun.1997.North and South China collision along the eastern and
southern North China margins. Tectonphysics,270(1~2) ;145~156.

Zhang Peng, Wang Liangshu,Zhong Kai, Ding Zengyong.2007 &.Research
on the segmentation of Tancheng—Lujiang Fault Zone. Geological
Review,53(5) :586~591.

Zhang Yueqiao, Dong Shuwen.2008&.Mesozoic tectonic evolution history
of the Tanlu fault zone, China: Advances and new understanding.
Geological Bulletin of China,27(9) :1371~1390.

Zhao Tian,Zhu Guang,Lin Shaoze,Song lihong.2014a&.Protolith ages of
metamorphic rocks of the Zhangbaling group along the southern
segment of the Tanlu fault zone and their tectonic implications.
Geological Review,60(6) ;1266 ~1283.

Zhao Tian, Zhu Guang, Lin Shaoze, Yan Lejia, Jiang Qingin. 2014b #.
Protolith ages and deformation mechanism of metamorphic rocks in

the Zhangbaling uplift segment of the Tanlu fault zone.Science China



%24 YR AT < R R P L B A AR i A 317

(Series D) ,44(10) :2112~2129.

Zhao Tian,Zhu Guang, Xiang Biwei, Lin Shaoze , Gu Chengchuan.2016&.
Discussion on initial mechanism of the Tanlu fault zone.Bulletin of
Mineralogy , Petrology and Geochemistry,35(6) :1120~1140.

Zheng Yadong, Wang Tao, Zhang Jinjiang.2008&. Theory and practice of
kinematic vorticity( Wt) .Earth Science Frontiers,15(3) ;209 ~220.

Zhu Guang,Xu Jiawei, Sun Shiqun.1995&.Isotopic age evidence for the
timing of strike-slip movement of the Tan-Lu Fault Zone. Geological
Review ,41(5) :452~456.

Zhu Guang, Niu Manlan, Liu Guosheng, Wang Daoxuan, Song
Chuanzhong.2002 & .Structural , Magmatic and Sedimentary Events of
the Tanlu fault belt during its early cretaceous strike-slip movement.
Acta Geologica Sinica,76(3) ;:325~334.

Zhu Guang, Wang Daoxuan, Liu Guosheng, Niu Manlan, Song
Chuanzhong. 2004a&. Evolution of the Tanlu fault zone and its
responses to plate movements in west pacific basin. Chinese Journal

of Geology,39(1) :36~49.

2004b&. Synorogenic movement of the Tanlu Fault Zone. Earth
Science Frontiers,11(3) ;169 ~182.

Zhu Guang, Hou Mingjin, Wang Yongsheng, Liu Guosheng, Niu Manlan.
2004.Thermal evolution of the Tan—Lu fault zone on the eastern
margin of the Dabie mountains and Iis tectonic implications. Acta
Geologica Sinica( English edition) ,78(4) :940~953.

Zhu Guang, Niu Manlan, Liu Guosheng, Wang Yongsheng, Xie
Chenglong, Li Changcheng.2005&.“ Ar/* Ar dating for the strike-
slip movement on the Feidong part of the Tanlu fault belt. Acta
Geologica Sinica,79(3) :303~316.

Zhu Guang, Zhang Li, Xie Chenglong, Niu Manlan, Wang Yongsheng.
2009&. Geochronological constraints on tectonic evolution of the
Tanlu fault zone.Chinese Journal of Geology,44(4) :1327~1342.

Zhu Guang, Wang Wei, Gu Chengchaun, Zhang Shuai, Liu Cheng.2016&.
Late mesozoic evolution history of the Tanlu fault zone and its
indication to destruction processes of the north China craton. Acta

Petrologica Sinica,32(4) :935~949.

Zhu Guang, Wang Yongsheng, Niu Manlan, Liu Guosheng, Xie Chenglong.

Analysis on structural deformation of the Xishanyi pluton
in the Tancheng—Lujiang fault belt

LI Zhenwei" , SONG Chuanzhong" , LI Jiahao , WANG Wei” , WANG Yangyang" |
REN Shenglian" , LI Hailong" , YUAN Fang" , HAN Xu" , LAN Ruixuan"
1) School of Resources and Environmental Engineering ,Hefei University of Technology , Hefei ,230009 ;

2) Key Laboratory of nuclear resources and environment , East China Institute of Technology , Nanchang ,330013

Objective : The Tancheng—Lujiang fault ( Tanlu fault) belt,as a giant shear zone in eastern China,has been a
hot spot among geologists since it was discovered.The Xishanyi pluton,which protolith was monzogranite ,located in
the west of Feidong group. However, the pluton occurred ductile deformation due to sinistral strike-slip shearing of
the Tanlu fault belt. The mylonite with strong deformation is formed on both sides of the pluton,and the gneiss within
the pluton is deformed weakly.Due to the serious overburden, only the west side is exposed. In this paper, the
structural analysis of mylonite and gneiss are carried out,to investigate the structural deformation characteristics of
the Xishanyi pluton.

Methods: Detailed field observation, microstructure analysis, estimation of metamorphic—deformation
temperature , analysis of tectonic stress field ,kinematic vorticity calculation,the fractal dimension of the quartz,and
the calculation of differential stress and strain rate of quartz are used to study the Xishanyi pluton.

Results: Through the observation and analysis, the dynamic recrystallization type of quartz and feldspar in
mylonite is mainly GBM and BLG—SR, respectively. The dynamic recrystallization type of quartz and feldspar in
gneiss is SR—GBM and BLG, respectively .In addition, the fractal dimension of the quartz in mylonite is between
1.164~1.173 ,indicating the metamorphic—deformation temperature of mylonite is between 500 ~600°C .However it
is 400~530°C in gneiss.Through microscopic analysis and measurement ,the vorticity value W, is between 0.86 ~
0.94, which is greater than 0.75 and indicates that the shear zone on the west side of the Xishanyi pluton is mainly
simple shear,with little component of pure shearing;The results of stress field show that the direction of maximum
compressional stress is between 164° ~ 171°. The minimum differential stress is between 20.02 ~ 23.08Mpa, and
strain rate of the shear zone is between 1.35x107" ~4.93x107"s™".

Conclusions; Through detailed field observation and indoor analysis on the Xishanyi pluton, we know the
pluton participated in the activities of the Tanlu fault belt as a tectonic lenticles.The pluton and the shear zone on
both sides constitute the “S—C” fabric.The pluton recorded the activity characteristics of the Tanlu fault belt.

Keywords: the Tancheng—Lujiang fault belt ( Tanlu fault belt) ; the Xishanyi pluton; ductile shear zones;
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mylonite ; analysis of tructural deformation

Acknowledgements: This research was supported by the National Natural Science Foundation of China ( No.
41272222) and Anhui province public welfare geological project ( No. 2016-g-4)

First author; LI Zhenwei, male, born in 1991, a doctoral candidate of Hefei University of Technology and
majored in structural geology.Email ; wflgzhenwei@ sina.com

Corresponding author: SONG Chuanzhong, male, born in 1954, a professor of Hefei University of
Technology , mainly engaged in the teaching and research of structural geology.Email: czsong69@ 163.com

Manuscript received on; 2018-02-26; Accepted on: 2019-02-20; Edited by: ZHANG Yuxu

Doi: 10.16509/].georeview.2019.02.004

(SRR (TR (o FEHT) BT
“ o E SR E RN 3R

CPEZEARBROEEM) ) B T2 EA RAF JEREK ﬁ —
2 ] P v AR ] 2 R SCHR B R BT A 52 P 0 P B 2 R 30 ) |

B I AR ) (2018 JZ) (LA R i FRCAERY ) B KR AT, (4F \
YBR[ b BT AR 2 3 I (O R 2E R (DESC
ﬁﬁ)) CH TR Y AN B P ) ¥ 44 51« 2018 H [ i B
Bz Sy AR )7 85, (b R 2E R (SRR ) B [ B 5 i

FHES €I J9 235,734, EBRA0 T B3 HRY 3325, FE BRALE B R

BT (1.457) 5 (HO B2 40) O I B 52 A ) 6 50 Cr 2018 *laaﬁll!mﬂfﬂnﬂau*%ﬁl
150.885 , FE At | 534 5 | 450K 2603 , [ BrAth 51 52 1 5 - (0.

N
451) 5 (HUFIE VY 19 [R5 B0 T3 4580 CT g 84.486 , 6 B s .{ﬁ%@a
SLABE K 1321, PRS0 T (0.365) , N

20184F10H

<<EF%&>>45’ *ﬂﬂiﬂ\ﬂ’]ﬁﬁﬂﬁjﬁ}\iﬁﬂ HARES T
FREARMA G, 4% — 2 A X (k4 ,2014) 73 31T IR
FE Brs2 14850 (D) ,ﬁ? CIHEF , #3% TOP10% > [E PR 5 i
T REEARIIT], TOP5% (175 Fft) B3 T 5 L[ B 5% il
FIZEARBHT” TOP5% ~10% (175 ) g« EFREMW S5 75 2%
AT CFERY EELL LA 7 48, (IS IE) | (b5 2%
%&»(43&1#&%5@% TOP5% ., (4F#) 45 . ix 4k
TOP10% M1 PRI E 22 AR I 3 257 AR i AR3R X &
E 2= AR AT 0 E sz 4R AR 2 T R A SiPER . H LT

2018 EF.ﬁEhE’"an-?*gﬂﬂ

2018#10)% |
-— &
Acta Geologica Sinica(English Edition) 5 £ X W
2018 *@ﬁaghmnﬂﬁ**gﬂ:ﬁ : k. 2014, CHLBTR ) A4 i 0 < 2013 i e fe B I BRSE R 124K

AT, #RIEPE, 60(2) :331,408.

LIU Zhigiang, ZHANG Yuxu: Geological Review, Acta
Geologica Sinica ( Chinese and English edition )
Continuously Awarded the Title of “the Most Influential
International Academic Journals of China”




