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Abstract: Based on the field geological investigation, microstructural observation and magnetic fabric of tectonites, it recognized a
large ductile shear zone in Sanmen area of North Guangxi, also defined the deformation age of Sanmen ductile shear zone by
hydrothermal zircon U-Pb dating. The ductile shear zone has typical macroscopic and microstructural characteristics of mylonite
series, such as penetrating schistosity, rotational porphyroclast systems, stretching lineation, eyeball structures, domino
structures, A-type fold, wavy extinction, deformation twins, core and mantle textures and S-C fabric. Anisotropy of magnetic
susceptibility (P values) shows Sanmen ductile shear zone trending in NNE and inclination of NWW. Kinematics orientation
research shows that the Sanmen ductile shear zone has left-lateral thrust shear in the early stage and right-lateral normal slip shear
in the late stage, magnetic susceptibility ellipsoid (E values) indicates that the rock deformation in Sanmen ductile shear zone is
mainly flattened strain, suggesting that its kinematic direction is mainly left-lateral thrust shear. The hydrothermal zircon U-Pb

dating result of mafic mylonite is 441+2 Ma, which represents the deformation age of Sanmen ductile shear zone. Based on the
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study of magnetic fabric, kinematics and tectonic chronology of Sanmen ductile shear zone, combined with regional geological
data, it is considered that Sanmen ductile shear zone is the product of the recoil of the Caledonian Cathaysian block in South China
from SE to NW to the Yangtze block. The discovery of the Sanmen ductile shear zone reveals the way and age of collision of
Yangtze and Cathaysian blocks, and deepens the understanding of Caledonian tectonic evolution of the South China.
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tectonics.
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Fig.1 Sketch map of North Guangxi
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Fig.2 Field macro-characteristics and kinematics discrimination marks of Sanmen ductile shear zone
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Fig.3 Microstructure deformation characteristics of Sanmen ductile shear zone
a. B R TR M A rP I A B B G P R B G e = 10D () 5 b BE Bk B BE I A S-C 2 M 8 7 0t nf 8 U CIe i = 177) (4 ) 5 ¢ SR BR T B 4%
TR R A R BE R T b Bl R T e =171 () s d. A S8 A S M i < R IR D AR B A Cle JiE = 171) () s e 7 i A0 B0 BB XL A (i e
) () 5 L7 kA 0 BILARORL T B A 0 i A AR T (TR M =170 () 5 @ J7 Mk A Gk Bt 55 1) HE 91 1 6 5T 49 0 B 6 S-C 4 A, 48 U 1E T 59
Y) Clg RS () s he D fiff 0 8 45 A S A O 356 5 052 5 72 1w HE 510 1) 56 J5 20 i S-C 204, 487 Ze e 85 V) Cle ik = 170) () 5 1. B 4k 0 B e o o
A7 BE 5 AR T B0 B 8 A0 A R S-C AL 48 5 39 i 5T U0 I Bl # 771) (). Q. A1 385 Cal J5 i 415 PLARHK A7 5 Chl S U2 47 5 Sc. BE#

T B Ss. 0PI B b a, b, e 51 JkEE AR (2004)

oA e AR S TR ER BE Y Y A 0 T 4 BORE Bl 5k 3
SN T R I AN NN | R NG R R
W) UKL 3 B 5t A% G 2 X ik, A 0 45 A R X
J& T SGR-GBM iy it i A1 =X, #i i 3L A2 2 i B2 A
480~520 °C(Stipp et al., 2002).

4 A A A R

A YA 5 e S 6 S 8 D) X SR A i 2k T Y
Tl K 50 T, 43 S0 Ol A B SR TR T (A-AC
17 ) o A (B-B ) TE ), b B0 ) (C-
C*HIHD) =TT 4EM S m (D-D° F ) , B 3B 1
A i) CE-E 3016 ) A b B33 1 (F-F ) 1) . &
2 ) T A% — A B [B) R BE B E AT R A SR R AT
R AR 22 GPS E A7 1Y 5 41 M 2 1 RE S 52 0, Hod
LA N TS e o e TG o = T

16T R T 8 F AT LR 10 4, B S T 12
PR (B 4) .52 4 22 [l b3 A 7E 52 36 % N U0 &1 Sk 57 0
BESH (2 emX 2 em X 2 em) , 0 44 ¥ &£ & 19 4 B il
T AR PR B T R A ) G B AR G A T DR ) A R S
¥ % B MFK1-A/CS-4 R -K 1 47 i@ 5% 789 250 1
b F AL 5E B . I 3 oA 300 A/m, AR MR R
875 Hz, ¥ 55 18 i 2 20 °C, R H 210 ° SI,
K BE S 0.1%6 .t 4 A8 3 B DUl 235 2R DL 3% 1.

WF 5% 2 B, 0 4% 1) S P B P (E 2 M A A B
PEAR AT A 1 2 AR AR, P<<1.05 B /R & A1 A&
KAEFHWAE ;1.10>P=1.05 W A AL T 5
PR IE s P=1.10 R A A kA T 5B A28
(h KRS, 20035 5K T 4%, 2015) . AR 4 #F 58 X 45 4~
IR R SRS PEE T
-1, B 1.05<P P =T A0 Tk B 0T A8 43 A
B 4) . IF AR 4 45 A4 30 1 P AE K /N 2 i 45 ) 52



55 113

Z& A REAL L D= TR B DDA Y R E K HA 3 R Y

4023

PE B ) i L B (B4, P>1.10 F1 1.10>P=
1.05 7€ ) i & b B o i L 58 AR R W o R
(F4). g5 R BoR, =TTy U1 SR 22 NNE &
W, P 80CH K B 8 km, X P 4E i £ 40 km, T 3E 7]
[i] &0 DX 4k 2 AiE A, LA G {155 100 AR R 5 1 oK 45
il A Ry E— A W BF 5T AR Al R 45 1) S MR P (e A
FE 1B A8 B A 32 B4 A T PN RE A A 4 R HE R
H MR TN ARERR, U ol Bk
Ji BBk A A =T B b AR O B4R
HF BT UL b R S BE T BE AR A AR
AR Y R AR IR AT R A-A T A, H A 3 T
49 2 A 5 et A o) 90 B U A Y T (IR 4) .

2% R Y T B S5 % T ER 0 e £ 06 & ] LU Ok
W2 2 J5 1), AR X T 22 00 T B f 1 ER A T
B AR A B T 1), U B A 3 AR R o B O 22 e BT U,
J2 2 R A e BT VT (BRAIAR S L 1997) . =1 140 4 85 Y2y
B9 25 2L BF AP EE AR i B (Sc) (R 2) R Bow , H
SUVAE 0] 52 NNE [, i 18] 5 NWW {51 1] 48 3 77 57

R 255°~340°, i fa A 23°~85°, M # 4 AR N
269°/59° (1l 5a). Xf @ 45 ) R APERE PAE K T 1.05 19
38 2 f T B AT R4 R o ST BT )
A RASE ) 5 NNW i), 17 2 NWW {5 £ Ry 33°~
89°, W % i =R hy 277°66°( &l 5b) , 55 HF A1 BE 4 THI
FR(Sc) 177 RIFEA — 0, H 28 K 2800 5 5 0 #E
T B AN 22 0L BE B A T B (Sc) B8 A R &F T 1e]
KU ZBER A WS AR SR NN, XY
MO 32 B0k 5 0 A% 22 W0 S-C T B RS S kAR Bk R
4 38 0 ) T A5 1) 2 T5E B U0 5T A 25 0 A — B

T 5% 25 BH 1 Ak 26 R A il 26 E (B BB A8l LA A1
BN AR T > R, B TR i BN AR s E=1 Y,
R V1N AR s E<TLE, 0 Ry R A A = )M B
YIats 11 38 4L #ls 45 1) S M ) PAE KT 1.05 1 i 4144
B b, 30 4B I WAL R BR IR R R EH R T 1,
i b 78.9%6 5 8 ZH LA ) G Ak 2R A0 R A Jm 2R E /D
F 1,5 21.1% (& 6). filh Ak S0 Bk 4 i 5% E i 36
B, = 1180 B U0l i 1oz A8 28 8 DL et 284 7 A8 SRy =

®1 BELLZNMHEXEAHAMSERSEITELER
Table 1 Measurements and calculation of the rock magnetic fabric elements along Sanmen area of North Guangxi
) 1 FEf S K,. K, K, . ut . " Ko . - Ko . L F P E
g ¢ ¢ g 8 ¢

17089 1.022 0.998 0.980 11.9 7.9 102.3 3.0 213.1 81.5 1.024 1.018 1.043 0.994
17090 1.042 0.994 0.964 268.7 75.0 6.3 2.0 96.8 14.9 1.048 1.031 1.081 0.984
A-A° 17091 1.071 0.979 0.950 177.3 36.5 50.5 39.0 292.6 30.0 1.094 1.031 1.127 0.942
17092 1.033 1.007 0.960 4.6 4.2 264.6 67.3 96.3 22.3 1.026 1.049 1.076 1.022
17093 1.022 0.992 0.986 236.6 50.4 68.9 38.9 334.0 6.1 1.030 1.006 1.037 0.977
17082 1.047 1.003 0.950 238.8 68.6 23.0 17.7 116.8 11.8 1.044 1.056 1.102 1.011
17083 1.045 1.015 0.940 279.4 65.3 30.3 9.3 124.2 22.7 1.030 1.080 1.112 1.049
, 17084 1.017 1.007 0.975 53.6 64.2 175.8 14.5 271.5 20.9 1.010 1.033 1.043 1.023
b 17085 1.071 0.977  0.952  203.9 17.1 93.2 48.8  306.9 36.0 1.096 1.026 1.125  0.936
17086 1.350 1.018 0.633 226.6 45.3 356.1 32.2 105.2 274 1.326 1.608 2.133 1.213
17087 1.047 0.999 0.955 338.5 46.5 221.8 23.1 114.8 34.5 1.048 1.046 1.096 0.998
17070 1.075 1.001 0.923 108.1 76.9 244 4 9.5 335.9 8.9 1.074 1.085 1.165 1.010
17069 1.048 1.014 0.938 314.6 59.5 211.9 7.4 117.7 29.4 1.034 1.081 1.117 1.045
17068 1.042 1.023 0.935 262.9 57.3 13.3 12.6 110.6 29.6 1.019 1.094 1.114 1.074
17066 1.029 1.023 0.949 210.6 46.6 347.1 34.5 94.0 22.9 1.006 1.078 1.084 1.072
17065 1.053 1.010 0.938 219.9 50.8 11.2 35.6 111.7 14.3 1.043 1.077 1.123 1.033
c-c’ 17063 1.037 1.005 0.958 223.5 82.5 49.8 7.5 319.7 0.8 1.032 1.049 1.082 1.016
18016-5 1.038 1.019 0.943 209.5 60.4 33.5 29.5 302.5 1.7 1.019 1.081 1.101 1.061
18016-4 1.033 1.007 0.960 129.9 75.6 30.9 2.3 300.4 14.2 1.026 1.049 1.076 1.022
18016-2 1.068 1.009 0.923 194.4 60.3 12.3 29.6 102.8 0.9 1.058 1.093 1.157 1.033
18016-3 1.103 1.007 0.890 194.0 55.2 28.1 34.0 293.6 6.6 1.095 1.131 1.239 1.033
18016-1 1.277 0.986 0.736 201.3 28.7 304.1 22.0 65.8 52.5 1.295 1.340 1.735 1.035
, 17072 1.347 1.086 0.567 286.0 58.3 188.4 4.7 95.6 31.3 1.240 1.915 2.376 1.544
b-p 17081 1.046 1.026 0.927 213.7 78.8 11.3 10.3 102.0 4.2 1.019 1.107 1.128 1.086
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17080 1.035 1.010 0.955 203.2 68.2 2.4 20.5 95.0 7.1 1.025 1.058 1.084 1.032

17079 1.091 0.991 0.918 185.1 34.9 313.3 41.6 72.6 28.8 1.101 1.080 1.188 0.981

17078 1.042 1.002 0.956 217.8 52.8 21.2 36.1 117.1 8.0 1.040 1.048 1.090 1.008

17077 1.039 0.996 0.965 219.9 28.9 328.5 29.9 95.1 46.0 1.043 1.032 1.077 0.989

17076 1.022 1.004 0.974 78.5 16.1 347.2 4.6 241.7 73.2 1.018 1.031 1.049 1.013

17074 1.021 1.007 0.973 11.6 33.6 204.7 55.7 105.7 6.1 1.014 1.035 1.049 1.021

18014-10 1.011 0.999 0.989 197.1 62.4 0.5 26.6 93.9 6.8 1.012 1.010 1.022 0.998

18014-8 1.014 0.996 0.990 287.7 35.5 38.3 26.2 155.8 43.1 1.018 1.006 1.024 0.988

18014-7 1.025 0.996 0.978 270.5 65.1 60.2 21.8 154.8 11.4 1.029 1.018 1.048 0.989

18014-9 1.093 0.994 0.913 39.8 67.8 277.7 12.2 183.7 18.2 1.100 1.089 1.197 0.990

, 18014-6 1.044 1.007 0.949 327.7 50.6 92.3 25.0 196.8 28.3 1.037 1.061 1.100 1.023
EE 18014-1 1.029 1.000 0.971 227.8 53.2 77.9 32.9 338.2 14.6 1.029 1.030 1.060 1.001
18014-5 1.025 0.993 0.982 7.3 65.1 273.4 1.8 182.6 24.8 1.032 1.011 1.044 0.980

18014-4 1.015 1.000 0.985 37.2 75.0 162.2 8.7 254.1 12.1 1.015 1.015 1.030 1.000

18014-3 1.016 1.004 0.980 355.0 57.4 86.5 0.9 177.1 32.6 1.012 1.024 1.037 1.012

18014-2 1.025 0.996 0.978 214.4 63.9 35.8 26.1 305.5 0.5 1.029 1.018 1.048 0.989

16139 1.039 1.002 0.959 324.6 42.2 204.1 29.2 92.1 33.8 1.037 1.045 1.083 1.008

16140 1.052 1.003 0.944 309.9 44.5 197.3 21.3 89.6 37.8 1.049 1.063 1.114 1.013

16141 1.129 0.957 0.914 124.1 31.3 350.8 48.5 230.1 24.3 1.180 1.047 1.235 0.887

16146 1.072 1.020 0.908 334.8 47.2 176.6 40.7 76.9 11.0 1.051 1.123 1.181 1.069

16142 1.045 1.001 0.954 334.8 47.1 183.1 39.2 81.0 14.5 1.044 1.049 1.095 1.005

, 16143 1.027 1.010 0.963 286.5 58.3 175.7 12.4 78.8 28.7 1.017 1.049 1.066 1.031
FE 16144 1.019 1.005 0.976 290.3 58.8 157.0 22.5 58.1 20.4 1.014 1.030 1.044 1.016
16145 1.035 1.022 0.943 324.9 43.5 201.8 30.0 90.9 31.8 1.013 1.084 1.098 1.070

18015-1 1.030 1.000 0.970 190.2 3.0 282.1 32.4 95.4 57.4 1.030 1.031 1.062 1.001

18015-2 1.038 1.004 0.959 187.7 12.3 307.3 66.2 93.1 20.0 1.034 1.047 1.082 1.013

18015-3 1.036 1.002 0.962 213.3 23.2 320.6 34.7 96.8 46.1 1.034 1.042 1.077 1.008

18015-4 1.026 0.996 0.978 208.2 35.7 342.0 44.0 98.7 24.9 1.030 1.018 1.049 0.988
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SRR 107 ST POREAL R 4% 1) S ) =K, /K 0 FCRG T

) = Ky /s LRI — K, /K s ECRE LA MBR UK R 5 = F/L 5D W R0 () 1, W RS (),

S AR

AR SO SR T =010 Y Y0 A e B A L Bk
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A5 bR R 109°50'09"E , 25°40'14"N. &5 1 /Y B 457 4 43
TE IS | HEORT 22 G AL 5t B AR SRR A BR 2 v 58
A, T A LA-TCP-MS 4F % 1 3 76 A AR BE T K
STV BRAR 4 8 W R BB A T S 0 e L
d AR A3 BT T 17 k7 S URL £ A1, H U-Pb 4R I8 50
T Qin ez al.(2018) , 1M Fi = fil w70 Z BCHE WL 4E 3.
B IR R R R B R B T S
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Fig.4 Distribution and geological section of the Sanmen ductile shear zone
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Fig.5 Foliation tendency stereographic projection of the Sanmen ductile shear zone
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Fig.6 F-L diagram of the Sanmen ductile shear zone

0.90~1.37) F1 %5 2 55 19 71 46 5% % (6,2 0.37~
0.98). 1 B i La & &8 (w(lLa) : 11.83X
107°~106.27<10"°) , #H X} & X ¥ Sm & &
(w(Sm) : 32.05X 10 *~90.68X 10 °) Fl [w (Sm)/
w(La) ]l (1.32~7.17) , #£ w(La) — [w (Sm)/
w(La) ] Ef#E(E 8c) F[w(Sm)/w(la) ] — 0. &l
it (&1 8d) v, 17 KL 4k A1 35 3 F R 5 A1 DX

if 2 LA Sk B R 5T R B A AT DA A
IR A AR TP A K B R A R
E B85 7 (22K R, 2009) . A6 301 BT U0HF Fe ih AR &
& A1 5 ok v B A ) ARG A AR R R BR s AR T i)
10 5% B B AR A9 4R 38 (Hoskin, 2005; 25 K R 4,
2012) . AR = 1T BY DS i i A ORI R

HE , e I AR U Ry 480~520 C. ISR E T,
I PR AR B AE B TR RGO ES A RAE S%
P AR SOR =TT 5 Y R B R AT L Ak o JBE
B 2 P R BS A U-Pb AR AR 240 58, BT U 5 A B 25
FN R I FRAE B S R, DL R o0 2 A il
LM i T R RR AR A5 B R WIRE T DN B A BA
B A YRR AE DR T AR A 0 AR RS A U-Pb 4R
8 107 A 2R 3 RS A A S T R B K T E B A Y
WA W (Qin ez al., 2018). 1L Ah, = 114014 55 bl a7
FREA T O AT BEER GEELRME
WARERRA, M ENERRERREALE, £
BB AR Y AR K AR Tl A 20 2 A . 445 B BE R T R
B MBS A0 U-Pb g 4R 45 8, R REDL = 1191 P By
YT 4728 I ARl ~441 Ma B i B 25 39

DI E il 52 (1976) 2R F K-Ar 6 X BE K I8 )
PEBY U] Al v Ak b T BE b A R s B KA T R E
A 3RAS 377~411 Ma By A8 JE 4 % 5 5K BE AR (2004) |
W ELAE (2014) 15 1% (2018 ) 45 X6 BE K 04 491) 1 BY
Yl o A =B 4 o B S BT A/ Ar
FEAF 3R A% 403~430 Ma B AE JE B AR, i — 2 R W
JEE R )P B U0 1 A8 TE B AR i BL AR

gk E A (2015) 78 B b T 4 b XY £ 30 3 P
7P 3K A5 45349 Ma i) SHRIMP %% 47 U-Pb 4E #% ,
W L fife R Ry T A B JBE e A Ak D, B P £ )
PE B Y17 19 A8 T8 AR L R B, 5K 3 B (2015) X 0
YA E R A TR PR A
B OAr/Y Ar B4R 345 390~420 Ma i BEAE I, B
EQUINEE SR R OB AR N Aol | I ER R

T ARk AE & B LA BT JE 5l = v
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Table 2 Foliation occurrence of Sanmen ductile shear zone
Y AP S S b C T B bR [ATTELIAS N
75 by (°) i £ (°) 75 i 117 (°) it 71 (%) ¥ i (°) i £ (°)

1 127 74 1 274 83 27 277 44

2 274 60 2 336 47 28 279 65

3 285 58 3 335 79 29 140 89

4 313 44 4 4 71 30 274 67

5 256 55 5 17 62 31 291 60

6 297 85 6 158 75 32 298 61

7 255 61 7 3 65 33 156 81

8 292 50 8 74 78 34 276 59

9 340 49 9 357 57 35 286 84

10 264 59 10 126 89 36 62 17

11 278 33 11 123 88 37 275 44

12 274 61 12 120 76 38 297 82

13 267 39 13 283 89 39 253 61

14 267 77 14 114 83 40 275 83

15 270 30 15 246 38 41 282 86

16 274 61 16 292 76 42 297 78

17 276 30 17 272 56 43 304 67

18 265 54 18 270 52 44 91 69

19 285 58 19 50 66 45 127 54

20 313 44 20 257 79 46 285 63

21 292 50 21 261 76 47 295 56

22 264 59 22 259 61 48 33 8

23 278 33 23 238 70 49 277 75

24 276 47 24 271 58 50 113 60

25 260 23 25 275 33 51 276 68

26 273 70 52 154 84

*3 SHUREEEHANMERTREEE
Table 3 Trace element contents of zircon in mafic mylonite

Smy/
4% La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er  Tm Yb Lu SREE LREE 4 0. Lo
1 21.31 49.33 7.30 71.33 43.0112.47 93.20 35.29 516.43 197.19 650.78 165.811 290.68 236.28 3 390.41 204.750.590.97 3.13
2 11.83 38.70 6.24 61.61 51.30 18.88 289.65 165.90 1 800.90 646.75 2 586.18 506.12 4 291.60 635.84 11 111.50 188.56 0.37 1.09 6.72
3 106.27 284.2542.58 173.83 90.68 27.37 258.40 126.40 1 111.68 381.59 2 090.89 473.13 5803.91 901.92 11 872.90 724.98 0.51 1.04 1.32
4 32.89 107.76 13.62 105.07 62.77 32.34 393.11 237.13 2 058.42 863.25 3 094.88 607.18 4 243.15713.70 12 565.27 354.450.48 1.25 2.96
5 28.40 94.18 10.84 103.61 65.95 31.92 463.75 337.84 3 063.22 1094.74 4 660.95 735.83 5 390.51 860.73 16 942.47 334.90 0.41 1.32  3.60
6 12.81 51.49 8.47 67.31 59.27 16.28 152.96 49.14 577.99 237.57 1589.61 380.054 085.38 750.00 8 038.33 215.630.50 1.17 7.17
7 21.75 55.69 9.69 81.56 40.73 14.71134.92 42.99 493.79 219.10 1 595.55393.794 071.47 706.63 7 882.37 224.130.550.94 2.90
8 25.71 58.34 9.45 68.00 43.40 14.20 123.37 37.82 369.06 126.54 954.51 245.62 3435.17 507.69 6 018.88 219.100.550.92 2.61
9 21.44 47.73 7.47 74.90 35.8012.96 141.09 45.03 504.27 199.03 1436.06 348.55 3 774.66 674.07 7 323.06 200.30 0.49 0.92 2.59
10 17.48 52.26 8.63 67.16 32.0519.97 234.52 73.54 515.00 158.89 967.76 217.822 310.45423.95 5099.48 197.550.511.04 2.84
11 33.38 80.24 13.12 40.44 37.7923.11 311.64 89.31 951.84 308.48 1482.27 298.30 2 811.07 448.54 6 929.53 228.08 0.450.94 1.75
12 20.35 41.55 6.19 71.16 43.26 15.70 183.90 42.48 433.97 161.83 535.53 133.54 1481.69 311.61 3482.76 198.21 0.46 0.90 3.29
13 33.34 99.93 17.12 87.03 59.73 44.32 428.92 247.68 2 826.47 945.87 3 796.55 636.25 4 938.85 661.62 14 823.68 341.47 0.62 1.02 2.78
14 54.20 167.9322.93 124.66 49.14 33.90 178.02 76.91 608.96 234.27 1564.52 381.64 4 049.94 732.41 8 279.43 452.76 0.98 1.17 1.40
15 20.77 49.05 7.35 66.27 42.76 24.74 203.60 67.29 480.11 238.67 1070.49 269.35 2 901.66 523.61 5 965.72 210.94 0.67 0.97 3.19
16 27.27 56.87 8.47 82.12 42.0222.42 206.50 68.52 482.02 230.76 1034.77 285.59 3473.41 679.99 6 700.73 239.170.600.91 2.39
17 2245 79.56 9.05 62.81 61.24 27.64 322.85175.07 1 925.57 637.42 2 596.69 464.07 3 994.08 562.54 10 941.04 262.750.48 1.37 4.23




4028 HERFL=  http://www .earth-science.net %46 %

ARG RV & & DR

FEJb b X — & %1 NNE [ B 24 B A A LAY
A B IR RRAE R B, K-ArOAr/YAr A GOR
B U-Pb & 4F 19 45 B AH L, w57 2 A A LAY
BB, Sy i AR A i R O R WL DX R e 2
Y B AR5 A SO I GBS AR U-Ph AR i —
0, 3 — 25 3 B ~441 Ma 09 3O 85 A AE 1 AL
ST BT U A  AR R B AR

6 BRI A = S

100 pm

7 5 A &S ER KAL) M 5T ) A R KBl AR T i B b M A B IR
Fig.7  CL image of zircon JZ R B AR 3 6, R A AR 3 L P R P R T Y
3 Qin et al (2018) EEEI 2 — W2 Bl el g B0

A BEE B EE B R Ay, 22t BUAE I Bl A e i Bk
BT U1 T R BT AR B BRI R YA/ Ar E 4F DU B3 B 1 R BRI (R 655, 2004 ) L B b L IX 4 A —
KB A1 U-Pb & 4F , Wl 3k 13 400~440 Ma Y Z YT NNE [a] f9 #)4: 57 D0 4, H 2 02 0 N istad /9

0.115 10°
460
0.105F _ 430
=
;7;’440 10°
0.095F " 430
o
=) 420 =
g =
5 0.085 = 10F
= g 10
g o2
0.075 -
10°[
0.065
0.055 10 L L L L L L L L
0.2 La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er TmYb Lu
i b 76 Z S 4
4 ;
" @ 10 @
10°F
10°[
10° N
< ~ \
\E ! s 10 Seo__~
& 7
10' i i o \
e [ AN R
10°F ] o
10°F
1
WA A
10" L L I I L 10" I I I I
107 107 10" 10" 10 10° 10° 10" 10° 10° 10' 10° 10"
La(10") (Sm/La)y

P8 B A7 U-Ph4E I 1 R (a) JRORLE A7 b5 i AL 2 50 28 IE 43 181 (b ) B A5 1 1 B0 531 P A (e, d)
Fig.8 Zircon U-Pb age concordance diagram (a), chondrite-normalized REE partition diagram (b) and zircon genetic discrimina-

tion diagrams (c, d)
a. % Qin et al.(2018) 5 ¢, d. 4 Hoskin(2005)



55 113

Z& A REAL L D= TR B DDA Y R E K HA 3 R Y 4029

Wt A AR T R AR W B B Y PG R B i A R
(FEHR L, 1994 5 K T4, 2002 5 (4 Ak 54 %5, 2006) .
H A B A 1 4R 2% BF 58 8 /R B b 3 X NNE [ )
PE 35 14 1Y A2 JE i AR P AR 320~450 Ma (5K B
M, 20045 4 %, 20105 97 B4, 20145 9k T B,
20155 B4k , 20185 5K 1 Je 55 , 2020) . A, XF AR
i DX ) 1 B A 0 ) R 52 A B T R AR R
R B4 1 e RGBSR R AN SR AR

F 5% 2 B v i B8 B {7 7 RN AR R B O 4R
2R A 3 N ) &% 78 O 5 K, JF R A= il 1 DF 0
FH A (PR OE S, 2001 5 9K 4%, 2015) .

PO A AR R =] )M B DD R AR B
B ] S ~440 Ma, 5 X 5 1 B K 0% ) 55 b 4
VY B B M BT U0 A 0 AR 8 B — (kR
2015; Bk, 2018) , i#f — 2 2 i 4 F 1 42 B i B
B 5 i PR Ay ~440 Ma By i B4

S| K T SO W ) R < T S R N
2 3 vl B U B R AE 3 B A a0 b B R G A 1
B R RS b AR R ER R R R E
U =TT MR B U R AR 2 R DR e B R
AR E L, EBAR R RN 1 U5 o NWW-SEE, 5
HZR W EW (i) (4 B K B V1R AR P A

2357 b, = TR B YA S E o NNE
T, {1 g NWW i 55X B8 K04 ) 4 3 A7
JGE I BT V1A L =V B U — 2 (R B g
2017) , b5 B35 fin B 2R 30 44 368 0 328 114 ) Tl — 3

A S E L4 (2010) 76 BF 5 5 064 Bl 9 #
TR S8 BN S 3 7 R AR B Rk B i B AR 2R
PR 3 8 T 0 LS5 0 - 08 4R b NE [0 in LR
Wik ok B OSE MY H% R J) BT a2 B0 b Bl
[ 5% W, A 2 0 o B VRO BT 24 B AR R R
F B2 1) 33 b 1) AR 0 R e AR AR B B U —
14 I A FR ML )2 v I R A el v AR 8] PG 6k
o A] LA B0 R B A ST E ) =) B D) A
] P4 A6, L % BT AR BB B B R AR )
Y 7R 32 BHLJG ™ A B vh A PR 15 3 SR

X F 5K 5B (2015) BF 58 TN g AR b M IX
DU £ ) Pk 8T ) A 5 NE30°E 5], {5 6] & SE, 1§
7 DU R M BT U0 R AR R LR i AR M
P SE ] NW A £ 5 &) b 21147 7 Hb B i) =
Yoo be, B X BE B ) SE, XA il [m)
NW 9 0 5 D)4y, il A7 46 W) A4 B T kR b b X
I HL AR 3 NNE [a] % 4 % 3 14 B9 U0 49 1

B b Hh X — & 4 SE Ry 36 R W7 2 R
NW i 1] ) 52w W J2= 75 A2 8 A 2 5 A7
iz Bl PR B R s s B B ML OB
5 1 R A Rk e i 1 PR R A O . =TT B
PE 5 U1 09 L E K AR I AR B E e R T
P AR Rk Bl 13 DF G 00 J7 X RR O IR
(SN NS R B R R S T S

7 45

(1) 57 40 7 W0 3 5 45 A 5 ol 4 449 0 A B g 40
o) bt 5 SR e W b =T M XA A — A R )
BT BAGE A 5 NNE [, 51 5 NWW [i] .

(2) % WA ¥ | G20 F4 F0 R 20 BIF 9% 3 B
ST M BY YDA 992 Bh 2 M T BE A A e 0 v B
Y1, A 1E W 55 YA M R 5 g Ak 3R R R R
REMH B RA A LR R BN AR FE, s =]
B By VIR DA e 3 v B b0 ol

(3) BE %k I BBE B2 5 1 AW &5 0 U-Pb 4F %
F W =T M BT P) AR Y AR B i AR S ~440 Ma
i M B8R

(4) = 17902 35 b 4 % 0 F 46 B i B 7R
e 5 bk B [ R AR B T Rl B B R A2 BEL S
A e VE R i T

Bt BB IRF S GBRREES S
BT B F AR AR LM M 3K Ae SOk 45 B U-Ph SR ) 5K,
AR T B, R R R

References

Bureau of Geology and Mineral Resources of Guangxi
Zhuang Autonomous Region, 1985. Regional Geologi-
cal of Guangxi Zhuang Autonomous Region. Geological
Publishing House, Beijing, 1—3853 (in Chinese).

Cai, Z.H., Xu, Z.Q., He, B.Z., et al., 2012. Age and Tec-
tonic Evolution of Ductile Shear Zones in the Eastern
Tianshan-Beishan Orogenic Belt. Acta Petrologica Sini-
ca, 28(6): 1875—1895 (in Chinese with English abstract).

Chen, B.L., Li, Z.J., Xie, Y.X., 1997. Analyses of the
Rock Magnetic Fabric, Deformation and Kinematics
in the Qifengcha - Liulimiao Area, Huairou County,
Beijing. Acta Geoscientia Sinica, 18(2): 134—141 (in
Chinese with English abstract).

Chen, F., Yan, D.P., Qiu, L., et al., 2019. The Brittle -
Ductile Shearing and Uranium Metallogenesis of the Mo-

tianling Dome in the Southwestern Jiangnan Orogenic



4030 HIERRL2E  http://www.earth-science.net

46 %

Belt. Acta Petrologica Sinica, 45(9): 3119—3160 (in
Chinese with English abstract).

Chen, M.H., Liang, J.C., Zhang, G.L., et al., 2006. Litho-
facies Paleogeographic Constraints of Southwestern
Boundary between Yangtze and Cathaysian Plates in
Caledonian. Geological Journal of China Universities,
12(1): 111—122 (in Chinese with English abstract).

Cheng, Y.Q., 1994. Regional Geology in China. Geological
Publishing House, Beijing, 448—476 (in Chinese).

Cui, X.Z., Jiang, X.S., Deng, Q., et al., 2016. Zircon U-
Pb Geochronological Results of the Danzhou Group in
Northern Guangxi and Their Implications for the Neo-
proterozoic Rifting Stages in South China. Geotectoni-
ca et Metallogenia, 40(5): 1049—1063 (in Chinese
with English abstract).

Gao, L.Z., Lu, J.P., Ding, X.Z., et al., 2013. Zircon U-Pb
Dating of Neoproterozoic Tuff in South Guangxi and Its
Implications for Stratigraphic Correlation. Geology in Chi-
na, 40(5): 1443—1452 (in Chinese with English abstract).

Ge, W.C., Li, X.H., Li, Z.X., et al., 2000. Geochemical
Studies on Two Types of Neoproterozoic Peraluminous
Granitoids in Northern Guangxi. Geochimica, 30(1):
24— 34 (in Chinese with English abstract).

Ge, W.C., Li, X.H., Li, Z.X., et al., 2001. Mafic Intru-
sions in Longsheng Area: Age and Its Geological Impli-
cations. Chinese Journal of Geology, 36(1): 112—118
(in Chinese with English abstract).

Guo, A.L., 2017. Tectonic Characteristics and Rheological
Parameter Estimation of Yuanbaoshan Ductile Shear
Zone (Dissertation). Guilin University of Technology,
Guilin (in Chinese with English abstract).

He, Q., Zheng, Y. F., 2019. High-Temperature/Low-Pres-
sure Metamorhism in a Continental Rift in the Northern
Margin of the South China Block. Earth Science, 44(12):
4186—4194 (in Chinese with English abstract).

Hong, D.W., Xie, X.L., Zhang, J.S., 2002. Geological Sig-
nificance of the Hangzhou-Zhuguangshan-Huashan High-
ewa Granite Belt. Geological Bulletin of China, 21(6):
348—354 (in Chinese with English abstract).

Hoskin, P.W.Q., 2005. Trace Element Composition of Hy-
drothermal Zircon and the Alteration of Hadean Zircon
from the Jack Hills, Australia. Geochimica et Cosmochi-
mica Acta, 69(3): 637 —648.

Huang, J.Z., 2018. Deformation Characteristics and Tectonic
Significance of Sanmen Ductile Shear Zone in the Area
of Northern Guangxi (Dissertation). Guilin University of
Technology, Guilin (in Chinese with English abstract).

Jin, C., 2010. Thrust and Decollement System of the Xue-

feng Intracontinental Tectonic System (Dissertation).
Ocean University of China, Qingdao (in Chinese with
English abstract).

Li, C.M., 2009. A Review on the Minerageny and Situ Mi~
croanalytical Dating Techniques of Zircons. Geological
Survey and Research, 33(3): 161—174 (in Chinese
with English abstract).

Li, C.M., Li, T., Deng, J.F., et al., 2012. LA-ICP-MS
Zircon U-Pb Age of the Brittle-Ductile Shear Zones in
Hougou Gold Orefield, Northwestern Hebei Province.
Geotectonica et Metallogenia, 36(2): 157—167 (in Chi-
nese with English abstract).

Li, S.S., Feng, Z.H., Qin, Y., et al., 2020. The Relation-
ship between Ductile Shear Zone and Mineralization in
the Jiufeng Sn Deposit, Northern Guangxi, South Chi-
na: Evidence from Structural Analysis and Cassiterite U~
Pb Dating. Ore Geology Reviews, 124: 1—13.

Li, X.H., 1999. U-Pb Zircon Ages of Granites from Northern
Guangxi and Their Tectonic Significance. Geochimica,
28(1): 1—9 (in Chinese with English abstract).

Li, X.H., L1, W.X., He, B., 2012. Building of the South Chi-
na Block and Its Relevance to Assembly and Breakup of
Rodinia Supercontinent: Observations, Interpretations and
Tests. Bulletin of Mineralogy, Petrology and Geochemis-
try, 31(6): 543— 559 (in Chinese with English abstract).

Lin, M.S., Peng, S.B., Jiang, X.F., etal., 2016. Geochem-
istry, Petrogenesis and Tectonic Setting of Neoprotero-
zoic Mafic-Ultramafic Rocks from the Western Jiangnan
Orogen, South China. Gondwana Research, 35:
338—356.

Liu, Y.Z., Qin, Y., Feng, Z.H., et al., 2021. New Geo-
chronology and Geochemical Data of the lLongsheng
Mafic - Ultramafic Suite in Northern Guangxi, China,
and Their Implicaitons in Rodinia Breakup. Arabian
Journal of Geosciences, 14(2): 1—18.

Ma, T.L., Wang, L.Q., Sun, L.Q., et al., 2003. Applica-
tion of Magnetic Fabric Analysis to the Ductile Deforma-
tion Belt in the Tuwu Copper Deposit, East Tianshan,
Xinjiang. Acta Geoscientica Sinica, 24(5): 449—452 (in
Chinese with English abstract).

Ma, X., 2018. The Early Paleozoic Structural Deformation
Mechanism and Evolution Proccess in East Guizhou and
Its Neighbor Area (Dissertation). China University of
Geosciences, Wuhan (in Chinese with English abstract).

Qin, Y., Feng, Z.H., Hu, R.G., etal., 2018. Timing of the
Early Paleozoic Yangtze and Cathaysian Convergence:
Constraint from U-Pb Geochronology of Hydrothermal

Zircons from Mafic Mylonite within the Shoucheng -



55 113

B LM X T O DA 0 K R 0 2031

Piaoli Ductile Shear Zone, Northern Guangxi. Acta Geo-
logica Sinica, 92(5): 2030—2031.

Shi, S., 1976. A Discussion on the Isotopic Geochronology
of the Motianling Massif. Geochimica, (4): 297— 308 (in
Chinese with English abstract).

Shu, L.S., 2012. An Analysis of Principal Features of Tec-
tonic Evolution in South China Block. Geological Bul-
letin of China, 31(7): 1035—1053 (in Chinese with
English abstract).

Shu, L.S., Chen, X.Y., Lou, F.S., 2020. Pre-Jurassic Tec-
tonics of the South China. Acta Geologica Sinica, 94(2):
333—360 (in Chinese with English abstract).

Stipp, M., Stunitz, H., Heilbronner, R., 2002. The Eastern
Tonale Fault Zone: A “Natural Laboratory” for Crystal
Plastic Deformation of Quartz over a Temperature
Range from 250 to 700 “C. Journal of Structural Geolo-
gy, 24(12): 1861 —1884.

Tang, S.K., Ma, X., Yang, K.G., etal., 2014. Characteris-
tics and Genesis of Two Tyeps of Tectonic Deformation
during Caledonian in Eastern Guizhou and Northern
Guangxi. Geoscience, 28(1): 109—118 (in Chinese with
English abstract).

Wang, W., Zhou, M.F., Yan, D.P., 2012a. Depositonal
Age, Provenance, and Tectonic Setting of the Neopro-
terozoic Sibao Group, South-Eastern Yangtze Block,
South China. Precambrian Research, (192—195):
107—124.

Wang, X.L., Shu, L.S., Xing, G.F., et al., 2012b. Post-
Orogenic Extension in the Eastern Part of the Jiangnan
Orogen: Evidence from ca. 800—760 Ma Volcanic
Rocks. Precambrian Research, 222: 404—423.

Wang, X.L., Zhou, J.C., Chen, X., et al., 2017. Formation
and Evolution of the Jiangnan Orogen. Bulletin of Miner-
alogy, Petrology and Geochemistry, 36(5): 714—735 (in
Chinese with English abstract).

Yin, F.G., Xu, X.S., Wan, F., etal., 2001. The Sedimentary
Response to the Evolutionary Process of Caledonian Fore-
land Basin System in South China. Acta Geoscientica Sini-
ca, 22(5): 425—428 (in Chinese with English abstract).

Zhao, J.H., Zhou, M.F., Yan, D.P., et al., 2011. Reap-
praisal of the Ages of Neoproterozoic Strata in South
China: No Connection with the Grenvillian Orogeny. Ge-
ology, 39: 299—302.

Zhang, C.L., Qin, Y., Feng, Z.H., et al., 2020. Chronolog-
ical Characterisitics and Significance of Diaozhushan Dia-
base in Longsheng, Northern Guangxi. Journal of Gui-
lin University of Technology, 40(1): 1—14 (in Chinese
with English abstract).

Zhang, G.L., 2004. Kinematics and Dynamics of Pre-
Devonian Tectonic Evolution at South Margin of
Yangtze Block in North Guangxi (Dissertation). Cen-
tral South University, Changsha (in Chinese with
English abstract).

Zhang, G.W., Guo, A.L., Wang, Y.J., etal., 2013. Tecton-
ics of South China Continent and Its Implications. Science
China: Earth Sciences, 43(10): 1553— 1582 (in Chinese).

Zhang, S.B., Wu, P., Zheng, Y.F., 2019. Mafic Magmatic
Records of Rodinia Amalgamation in the Northern Mar-
gin of the South China Block. Earth Science, 44(12):
4157—4166 (in Chinese with English abstract).

Zhang, X.F., 2015. Research on the Sibao Ductile Shear
Zone, Northern Guangxi (Dissertation). China University
of Geosciences, Beijing (in Chinese with English abstract).

Zhou, J.B.,

ic Magmatism in Northern Guangxi- Western Hunan:

2006. Age and Origin of Neoproterozoic Maf-

In Response to the Break-up of Rodinia (Disserta-
tion). Guangzhou Institute of Geochemistry, Chinese
Academy of Sciences, Guangzhou (in Chinese with
English abstract).

Zhu, G., Wang, Y.S., Niu, M.L., et al., 2004. Synorogenic
Movement of the Tan-Lu Fault Zone. Earth Science Fron-
tiers, 11(3): 169— 182 (in Chinese with English abstract).

Bt Hp 325 % STk

PR G A CHL R L 1985, T P A B A X X I M
AL dbat R AR, 1—853.

CREE VFREEE AT, 42012, R IR bl i s o
AP P Y U1 Bt KO B AR BR 5 R . A A
#%,28(6):1875—1895.

Mkbk , 25 R S He 5, 1997, b BT PR 22 i 04 2% B 5 i b
X 25 0 20 R e A B R R S bR AE AR L 18(2)
134—141.

W#s , BPEF , BRSE 45,2019, VLRG3 LA Py pg BEBE KIS =
R e B0 P BT b0 5 s AE . A A AR, 45(9)
3119—3160.

B GL B 4k, BB AR, 45,2006, L ZR 4 Tk 5 4k
B HL TG R B Ay AR A R R 2 L A b T A
#,12(1):111—122.

M A, 1994, b X8 M BT AR IS . b nt  Hb T AR AL,
448—476.

FEERE VLT IE , AB 47, 45,2016, ARJbHL X PF U0 EESS 47 U-Pb
AR o A e T AR AR T R 7R . K
Fa 3 5 B2, 40(5) : 1049— 1063 .

EMRGE L BREEE, T, 4, 2013, Hidb X s A )2
BE WA A U-Ph AR St ot 28 3. o [ b 5T, 40(5)
1443—1452.



4032 HIERRL2E  http://www.earth-science.net

46 %

WK AR EIERE, 2000, Bt on i AC R I
A6 A R 2B oY . M skik2,30(1):24—34.
BOCH A ZEIERE 45,2001, g i I BE Bk AR A MR
AR B FEH BT . ML BT R, 36(1) :112—118.
BT, 2017, B A6 IG5 Bk BT LA b i 4 A R AR B R

AR (L2520 S0) . AR FE AR T2

B, R K K, 2019, ARG Rl b 2 OBl 2R AT e AT R AR
FAER] . HERAL A% ,44(12) :4186—4194 .

e T AR, K ZE AL 2002, BTN 35 ) I8 1
e fH A6 B 5 15 A9 M R B Y. M R R L 21 (6) -
348—354.

WG, 2018, AL =M Y DD A R AE Bk i R S (A
e L VAT @I =7 WY =7 ¢ M BN

49,2010, R N R R G800 eh 4R R (T 22078
SO R

R, 2009, B A R E T Y 2E S8 A X OE AELER . MR
WA 55T, 33(3):161—174.

AR, AR A L S, 2012, BEPGIL S V4 B MG B HE
By Y AF AR R R4 ok B LA-ICP-MS 5 4 U-Pb4f
WY A B, Kby & 5 B2, 36(2) : 157—167.

AR, 1999, T PE LR T AR AL B A B A U-Ph AR 2
R . ek Ak, 28(1):1—9.

gk e A Tk, 2012, A R B A9 2 5 Rodinia 4
KR A -2l — MR RS RE. 0 YA A ek
bz, 31(6) :543—559.

R, FRER, INSE A, %, 2003, 54 H 43 H A ) 4 AR I
R RN . M BRA R, 24(5) :449—452.

ThAg,2018. B AR B AR X R by AR A H s AR T HL i R I Ak
U @ =2 A TE ) B wi s 5B il N

S, 1976, Tif € B EE K04 5 A R v 3R M B0 AE 8 1Hie . ek
fh2E, (4):297—308.

B R, 2012, 45 R K 3 AL 09 SR AR RRAE . M TR 4R L 31
(7):1035—1053.

G B RRE B2, 2020, AERIRTIR S DM . ML
#7,94(2):333—360.

BHEEL, AR I OE, 45,2014, B b B 2R 0 W2
AR B FEAE 5 B0 R ML R . AR BT, 28 (1)
109—118.

EHEE, A, RV, 45,2017, YIRS LA TR S Ak
WY sk Ak A 4, 36(5) : 714—735.

FEREG VRS, T 05, 45,2001, A R M X B4R 9 R 2
My Ak R Py DB m . b R 2 R, 22 (5) .
425—428.

WK, ZE W, M AR, 42020, AEDL B ME B AT LD R 4R AR
R K H M B R S R AR R AR L 40(1)
1—14.

ik EE AR, 2004 7 T B E R 2k (L b X)) TR AL 20
1 A 32 2l 2 Al ) 2 i g (I 2= i 30
ISR

SRE AR A, TR, 4R, 2013, v [E AR R K b A i 5 A
L E R Bk R A, 43(10) 1 1553 —1582.

/b= SIS, Ak K, 2019, B JE W K e B A AE AR R
Hedb 2k M B4k e R A D S . M ER AL, 44 (12)
4157—4166.

Tk, 2015, AL DU AR B B b0 F O (T 24 038 30) .
A6 3T s Hp R

JEV AR, 2006 A A6 TG B 70 oy AR BE 4k 5T A 19 T e AR RN
R ——%F Rodinia #8 7 Fifi 24 fif 9 mi 3 (1 4= 24 07 18
SO T ERR A BE ) B R £ 2 5

FN, E B LR S A 2004, H R T BLHE 4 ) 3 1L IS S
L FT 2%, 11(3) :169—182.



