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Fig.1 Sketch map showing geological structures in border area between Anhui Province and Jiangxi Province (after Chen
Guanghua et al., 2000) !

1—Mesozoic—Cenozoic; 2—Carboniferous—Triassic; 3—Sinian—early Palacozoic; 4—Neoproterozic volcanic rock of Huaiyu island arc;

5—Late Qingbaikou volcanic—sedimentary formation of Jiuling continental margin; 6—Neoproterzoic volcanic—sedimentary flysch of

Shuanggiaoshan Group; 7—Neoproterzoic epimetamorphic flysch of Xikou Group complex; 8—Neoproterzoic basic—ultrabasic rock

fragments; 9—Shearing matrix of the melange zone; 10—Yanshanian granite; 11—Jinningian granodiorite; 12—Jinningian granite;

13—Inferred subduction fault belt; 14—Location of the study area.

Northern margin of Jiangnan orogen: | —Anhui—Zhejiang—Jiangxi island arc fold belt; [l =Thrust—fold belt of the back arc basin along

Zhanggongshan continental margin; Il —Jiuling continental margin fold belt. (D— Jiangshan—Shaoxing fault belt; @)—Anhui—Zhejiang—
Jiangxi fault belt; @—Le’anjiang fault; @—Jingdezhcn—Fuchuan fault belt; @—Qimen fault belt



%398 %5

1924

ANEE L e O AR 2 1 M X A

PR B A1 I8 R AR AE B IR X 43 BT

1185

FIEBUFRA/NT 830 Ma, BH AWM ERAEAIIHE A, B4R
WER7E  RB=tE Ha LR
SR RN AL 7/ B ey e A WP S
L ORHEBE sCHEZ B BT 2 AR DR

1E 830~840 Ma,
822~832 MaP¥,
X PN A5 et

HAIE

R RS . THCE &
I MR K

AZ J A Fﬁ,ﬁﬁﬁﬂ*ﬁ (7

Iﬁ%ﬁﬁ%&%z
MBI = (A5 TR TR

ﬁ:ﬁ?ﬁ%

S

XU LU s T2 1 a7l fiE

XY i
(A THE B

T
AR (F R ) AN K
W Bb A T HOR A A B KA
W, Bon THCERT YIS FE B B K

FAE LA 2,

TR

woE B

B4

B

JEEE
/m

I AN

HIRAEZE:

LT

B

e
fLBrB

WTEAEL
i

%

>197

&

758

K., KEREZR( FRE) BEKTD
A ABKADEIEBD RS, SRD
HiEER, KEabd. bdBRAGHLERF

i 0 % 352

3
@

® A e

1
1177

]

=

322

'

PyA}

1485

KEVLE . TR E KRB A .
BRADE, RBETHRYEEFEE

A v 8 B 4

Rep( &8k MRBERFBDE. TTEK
HRE, RE. BREBD RIS,
B, OHEAERD S BEER, ¥ labcd &
abce B4 Y 81 T 2 7

Fili 1 k3

BRERE, BORRERADE. BD
% RETITEE. XBEEE. Q5EE

Rl A Ak 3¢

K RBEKBICE . Ve I B 5E K
E@% BH, SREEFDEERRE
Hpp R EKFEE, KFEE RIS
5 2 B i

I i 4

Pty

VLBD B R4 v o B A, AR
IREAR D E . BT E. BEKEk
KERE. HOBRE, DEZE2REM
R, ik, WRKTFREHE. ZEEHE.
Eﬁ%ﬂ%ﬁ,ﬁﬂm‘au‘uﬁﬁé
= 7

@ -

PuA!

5 D 5 >

S5 D b

Ptym”

KERE. BRREESKEE. KEH
BERFDE. M- MEELE, REX
8 2 R T ALK BO2 AR A B 2
g%ﬁé%?%ﬂ%@@%*ﬂ%ﬁﬁ
= 1 b 1

FIREF
BHeE
=3
5%

SHES B S N R O S R

=

e

S oo oS M E R

e

K KOBERTDE . Bba RKF
SRREEPCH . WH, HOTEHKD .
ﬁ%ﬁ%m&%%ﬁ%ﬁ,@kﬁgﬁ%

TSR SRS

R
ESEER

Ptym!

SR | gmaE—

Py, 5%

TR0 LI —fili G 0T 8 2 JE B D TR e
UBREBUA, A EOHL W A H R 2 S A
T, VBRI T K SR

BN O W

B D S K

P,

RE-KBEWE. BB RIEENE

B A BERERRDE, EE*ﬁﬁ
ZEREE R ERKT, RO A+
T8 5T B W 5 3 HL ) R A

O

RRGE-REHRRD L SR E.
BRI REIRERD FRAE. '
RP—HREMBE- AR, DA
?WEEVEE%& K HE Had, ade}
bd Bt 4 Ay ih BUE 2T

ﬂiE

W | R

P 5!

KRR BOE BB T 5 AL
A E %@EEE REW. WXEK

q:

fegtdgill]

ESRERYERNNFAH

WS HEERRER

P 2 i ORI AT 8T 0 A 2 25 AR AT BT

TR Al i Ae

Fig.2 Neoproterozoic composite stratigraphic column and sedimentary basin evolution process in the
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Table 1 Major elements (%) and trace elements (10~) of the metamorphosed fine clastic rocks

B
s 1 2 3 4 5 6 7 8 9 10 11 12 13 14
i 3301 3692 | 4267 4052 | 4910 4014 | 404-3 | 4034 | 3304 4312 | 403-9  403-1 | 404-3  403-30
Si0; 6551 | 7086 | 6697 7723 | 7042 6595 | 6864 | 6377 | 7244 7104 | 6813 5873 | 6134 6Ll
ALO; 1505 | 1364 | 1491 994 | 1347 1483 | 1482 | 1549 | 1223 1320 | 1368 1780 | 1721 1602
Fe;0s 2.19 106 | 094 109 | 091 053 | 037 1.59 141 1.36 165 430 | 122 1.57
FeO 364 | 387 | 449 342 | 393 356 | 390 | 255 | 317 376 | 325 28 | 529 391
Ca0 226 | 038 | 065 028 | 035 066 L12 | 319 | 088 040 | 033 102 | 026 0.52
MgO 1.99 164 | 215 143 1.53 1.72 178 | 220 | 144 16l 1.79 195 | 202 245
Na,0 159 | 238 | 3.10 130 | 297 403 | 414 | 366 | 233 213 | 206 165 | 228 171
K:0 392 | 247 | 238 159 | 312 232 | 271 305 | 219 260 | 232 268 | 3.09 3.16
TiOz 08 | 073 | 079 06l 071 053 | 058 | 072 | 067 072 | 065 081 0.96 0.83
MnO 013 | 007 | 006 010 | 007 005 | 007 | 007 | 013 005 | 010 012 | 007 0.10
P:0s 016 | 013 | 019 008 | 013 016 | 016 | 023 | 012 014 | 017 019 | 0.10 0.19
LOI 230 | 245 | 306 274 | 233 1.56 153 | 312 | 268 266 | 320 448 | 406 4.05
B 9943 | 9932 | 9970  99.80 | 9994 9990 | 99.82 | 99.64 | 99.57 9967 | 9733 9655 | 9949  99.62
La 2350 | 33.10 | 4920 21.10 | 3380 3700 | 4160 | 2320 | 36.10 4520 | 3550 3410 | 4020 3230
Ce 5110 | 7500 | 70.80 6070 | 7250 7200 | 6880 | 5230 | 7020 7450 | 6540 5560 | 7580 7150
Pr 6.55 810 | 630 680 | 605 888 | 690 | 694 | 940 720 | 920 590 | 858 641
Nd 3440 | 3130 | 3030 3390 | 2850 3720 | 3410 | 1820 | 3040 37.10 | 3250 2690 | 37.30  29.60
Sm 929 | 693 | 640 800 | 728 856 | 710 | 464 | 670 800 | 730 530 | 834 8.08
Eu 2.73 1.19 190 240 | 132 157 190 | 076 120 190 | 1.9 190 | 151 1.14
Gd 882 | 495 | 520 680 | 48 633 | 560 | 362 | 560 690 | 670 370 | 591 5.34
Tb 155 | 073 | 060 090 | 049 098 | 070 | 058 140 090 | L10 040 | 093 0.63
Dy 885 | 456 | 460 650 | 535 58 | 490 | 356 | 480 630 | 630 230 | 523 6.37
Ho 245 | 096 | 090 140 | 081 129 100 | 073 140 130 | 140 040 | 114 0.94
Er 575 | 298 | 290 410 | 325 3091 310 | 233 | 280 410 | 4.00 110 | 341 3.18
Tm 083 | 041 050 070 | 036 052 | 050 | 032 | 060 060 | 060 020 | 045 043
Yb 452 | 272 | 310 430 | 278 365 | 330 | 220 | 340 440 | 4.00 100 | 3.17 3.07
Lu 067 | 043 | 040 050 | 040 049 | 040 | 033 | 050 050 | 0.60 010 | 043 0.42
Sc 3480 | 1240 | 1080 2160 | 7.02 207 | 17.10 | 1320 | 1030 990 | 1180 820 | 1010  6.82
Y 4280 | 23.10 | 3160 4040 | 3050 27.80 | 31.80 | 1800 | 2840 4280 | 38.10 1310 | 2590  29.60
L REE 238.6 | 208.8 | 2255 220.1 | 205.2 236.7 | 228.8 | 150.9 | 213.2 251.6 | 226.4 160.2 | 228.4  205.8
Ba 1190.0 | 3690 | 613.0 4160 | 6020 5390 | 623.0 | 3410 | 4470 5490 | 5550 608.0 | 3540 3950
Co 152 15.3 133 206 186 170 | 186 15.1 14.6 107 123 11.7 133 16.8
Sc 348 124 | 116 218 7.0 207 | 204 | 132 103 99 1.8 5.8 10.1 6.8
Cr 680 | 637 | 714 825 | 92 870 | 908 | 1140 | 666 532 | 469 146 | 554 61.7
Ni 348 | 242 | 285 440 | 348 365 | 466 | 274 | 251 223 19.1 6.4 20.8 27.0
Ga 209 19.3 19.1 238 199 245 | 251 126 | 200 228 187 228 16.2 183
Ge 0.9 1.0 1.4 20 12 13 1.8 15 0.5 20 20 1.6 0.8 11
Rb 1850 | 1000 | 985 1080 | 941 1280 | 1450 | 832 | 107.0 942 | 893  143.0 | 1060  127.0
Nb 162 13.7 16.9 155 160 156 180 114 134 185 16.5 9.6 13.7 14.7
Cs 139 6.3 14.9 73 6.0 9.2 139 | 200 | 154 320 | 288 234 | 119 19.9
Hf 6.0 6.8 6.8 55 6.6 54 5.6 59 6.4 8.1 75 5.1 79 6.3
\% 794 | 954 | 799 1130 | 1090 1170 | 1250 | 926 | 962 750 | 726 1080 | 747 812
Sr 2400 | 797 | 1170 1970 | 1850 1000 | 1320 | 59.1 978 2070 | 2420 5470 | 1240 924
Zr 2470 | 2590 | 2570 2160 | 2490 2160 | 221.0 | 2030 | 2520 2990 | 2680 1880 | 2940 2420
Ta 1.7 13 0.9 1.0 1.6 0.5 1.3 13 L5 0.6 1.0 0.6 1.0 0.6
Th 149 122 8.7 9.1 9.7 14.6 11.1 92 132 93 7.7 59 17.1 14.6
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75 15 16 17 18 19 20 21 22 23 24 25 26 27 28
e 3401 3318 1052 1072 1017  101-5 2044  204-5 | 204-3 | 204-6 | 2043 | 1232 1006 1008
Sio, 7204 7043 7545 6575 5851 7174 5842 6893 | 68.53 | 6842 | 7241 | 69.53  67.69 70.72
ALO, 1348 1291 1095 1762 1624 1749 1759 1476 | 1381 | 1344 | 12116 | 1311 1228 13.40
Fe;03 0.86 0.82 0.55 0.56 1.28 047 0.64 0.79 0.53 0.95 1.44 425 0.72 0.90
FeO 2.36 4.65 3.25 4.04 487 0.42 523 401 3.93 3.11 3.22 111 3.75 3.84
Ca0 1.14 0.72 1.00 0.22 1.56 0.08 0.60 0.19 0.53 1.52 0.76 0.18 3.52 0.39
MgO 1.22 1.65 1.19 1.51 191 0.54 1.90 111 1.32 1.26 1.15 1.03 1.36 1.89
Na,O 1.53 234 2.86 1.64 120 0.68 1.96 2.85 2.49 2.13 2.22 1.05 2.79 2.94
K0 3.48 2.17 1.40 3.71 3.18 2.88 339 1.86 2.29 2.72 2.17 2.40 1.90 1.91
TiO, 0.35 0.74 0.58 0.85 0.83 0.86 0.82 0.63 0.62 0.58 0.64 0.70 0.60 0.67
MnO 0.07 0.10 0.06 0.06 0.11 0.01 0.08 0.08 0.12 0.11 0.07 0.15 0.19 0.15
P,0s 0.05 0.18 0.11 0.11 0.87 0.02 0.38 0.08 0.12 0.11 0.13 0.07 0.13 0.12
L.O.I 3.06 2.97 227 3.54 837 443 349 3.05 2.68 3.44 3.06 4.18 474 2.72
JuS T 99.50 9970  99.67 9961 9893  99.62 9950 9934 | 96.97 | 97.83 | 99.43 | 99.76  99.67 99.65
La 5320 3200 2950 3480 4310 3730 2860 2510 | 3490 | 39.10 | 5130 | 50.80 2720  28.80
Ce 1160 6810 5710 8270 9060  69.00 6840 6270 | 54.80 | 74.10 | 5590 | 70.70 5240  58.60
Pr 1530  7.38 6.36 6.8 1140 684 6.90 7.40 6.70 7.80 4.90 8.00 471 5.35
Nd 60.80 3180 2930 3400 5100 3370 3610 2860 | 2530 | 28.50 | 2550 | 37.30 2730  28.00
Sm 1770 091 5.96 759 1410 770 8.60 6.70 6.10 7.00 5.40 7.60 6.18 6.24
Eu 1.01 1.32 1.40 1.31 2.65 1.39 1.60 220 1.50 1.40 1.10 2.70 1.09 1.17
Gd 1380  5.60 425 502 1470 567 8.40 540 5.00 4.90 4.50 5.60 4.62 4.35
Tb 2.53 0.69 0.32 0.40 2.26 0.82 1.10 1.00 0.90 0.90 0.50 0.80 0.22 0.21
Dy 1570 4.98 3.78 540 1430 569 8.20 5.30 5.00 4.60 4.00 3.90 4.26 424
Ho 3.60 0.94 0.67 0.93 2.90 1.16 1.60 1.10 1.10 1.10 0.70 1.00 0.64 0.65
Er 1090 2.9 2.60 3.66 7.36 3.61 450 3.00 2.80 2.70 2.40 2.80 2.60 2.52
Tm 1.45 0.42 0.27 0.38 0.89 0.46 0.70 0.50 0.50 0.50 0.40 0.50 0.28 0.30
Yb 1030  2.94 2.49 3.37 501 326 440 2.90 2.90 2.70 2.70 3.20 2.30 2.45
Lu 1.50 0.41 0.32 0.44 0.70 0.45 0.50 0.40 0.40 0.40 0.30 0.40 0.33 0.37
Sc 559 1210 807  17.10 1720 1490 1670 1240 | 1120 | 10.60 | 10.50 | 13.00  9.75 6.45
Y 8880 2550  19.10 2730 7790 27.80 4770 3200 | 30.10 | 3030 | 27.30 | 2870 2120  20.20
Y. REE 4181 1980 1715 2312 3561 2198 2440 1967 | 1892 | 216.6 | 1974 | 2370  165.1 169.9
Ba 4280 4490 2330 5890 8370 4060 6830 3470 | 3860 | 4760 | 3790 | 3320 3150 366.0
Co 1.7 14.6 14.3 17.1 140 140 169 133 13.0 1.1 155 0.0 13.6 17.8
Sc 5.5 12.1 8.1 17.1 172 149 13.0 154 129 9.2 132 6.8 9.8 6.5
Cr 24.0 66.8 54.6 75.8 784 66.8 75.7 71.0 55.9 57.7 55.2 0.3 53.5 54.8
Ni 11.9 236 13.6 293 380 25.0 352 227 21.5 20.1 23.7 3.9 228 235
Ga 259 182 135 25.6 265 22.1 258 18.6 185 17.7 16.8 20.5 165 17.7
Ge 1.0 0.9 1.1 1.5 1.3 1.1 1.7 12 1.5 1.5 1.5 1.8 1.1 1.4
Rb 1620 936 519 1560 1320 1160 1250 725 942 | 1050 | 90.7 | 4820 812 79.1
Nb 328 139 9.8 164 188 14.6 182 139 13.7 135 123 39.2 10.6 13.0
Cs 129 <6.0 <6.0 125 14.1 <6.0 164 157 6.8 8.6 5.6 326 7.1 7.5
16.7 8.3 7.4 5.7 5.8 7.1 6.2 6.9 6.1 7.5 6.6 45 5.7 6.5
v 39.7 99.4 742 1090 1080 973 99.3 78.0 83.7 74.2 87.7 24.6 914 94.0
Sr 1000 1200 1310 879 220 693 1420 1060 | 1420 | 171.0 | 1420 | 1130  330.0 83.7
Zr 6270 3040 2550 2230 2220 2650 247.0 249.0 | 2220 | 279.0 | 2320 | 173.0  203.0 235.0
Ta 2.0 0.9 12 1.7 1.0 2.0 1.4 0.8 1.5 0.7 1.1 3.7 0.6 0.6
Th 2310 1270 9.6 143 135 12.1 9.1 9.5 12 9.7 7.1 52.0 9.9 1.7
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e 29 30 31 k) 3 34 35 36 37 38 39 40
g 101-5-2 101-8-1 101-94 101-21 101-24 3109-1 3202 3683 3612 204-45 3159 101-92
SiO, 70.08 64.10 71.67 62.45 64.18 66.81 74.51 7091 65.43 65.78 7423 66.38
ALO; 13.03 15.64 12.73 15.39 14.34 15.77 11.49 13.40 16.59 14.66 11.35 16.23
Fe,03 0.86 3.96 137 122 1.08 0.76 0.42 0.68 0.86 0.77 0.74 0.89
FeO 371 1.62 343 445 439 4.61 4.02 4.31 432 4.13 442 4.30
CaO 0.83 0.06 0.52 0.28 0.73 021 0.47 0.49 0.76 0.81 0.24 0.35
MgO 120 1.31 1.50 1.72 1.90 2.03 1.57 1.56 1.81 148 1.64 2.51
Na,0 2.06 1.02 2.52 123 1.88 2.05 2.19 241 1.57 2.08 1.79 2.54
KO 228 3.02 2.53 3.66 2.74 3.28 1.81 2.37 3.56 2.84 1.89 2.18
TiO, 062 068 0.68 0.69 067 082 064 0.72 0.76 0.70 0.70 0.64
MnO 0.10 0.06 0.08 0.06 0.09 0.06 0.08 0.07 0.06 0.09 0.06 0.28
P,0s 0.11 0.08 0.14 0.15 0.11 0.13 0.12 0.14 0.12 0.13 0.11 0.08
LOI 3.12 4.39 2.68 324 3.30 3.12 2.36 2.57 3.84 3.20 2.50 3.33
Bk 99.00 9994 | 997 998 | 9941 9965 | 99680 | 9963 | 9968 | 9667 9967 9971
La 41.90 3630 | 2880 | 2320 | 2530 3410 | 2790 | 2990 | 3460 | 2600 3050 3470
Ce 57.10 6750 | 5980 | 6140 | 5480 6950 | 5650 | 6180 | 79.10 | 5780 6200  69.80
Pr 5.80 7.00 7.30 6.90 5.50 6.79 7.28 6.98 8.26 5.30 6.72 8.47
Nd 28.50 35.10 27.10 33.30 27.90 31.40 26.60 29.20 325 26.90 28.80 3490
Sm 6.10 7.60 5.60 730 5.80 699 6.67 6.80 774 5.60 667 8.44
Eu 140 1.90 1.30 1.60 120 1.15 1.04 1.18 1.20 1.10 0.98 0.89
Gd 4.60 5.90 4.50 5.80 4.60 6.16 5.16 5.11 5.90 450 443 6.64
Tb 0.60 090 0.60 0.80 0.50 047 112 0.72 090 0.50 034 1.03
Dy 430 5.80 4.10 5.50 430 5.90 455 4.57 5.34 4.10 3.94 6.60
Ho 0.80 120 0.80 1.00 0.80 0.89 1.17 0.95 1.11 0.80 0.62 1.42
Er 2.70 3.70 2.50 3.30 2.80 323 293 2.83 3.30 2.50 248 4.38
Tm 0.40 0.60 0.40 0.50 0.40 0.37 0.44 0.41 0.49 0.40 0.28 0.57
Yb 2.90 3.90 2.50 340 3.10 3.28 258 2.75 3.17 2.80 241 4.08
Lu 0.30 0.40 0.40 0.40 0.40 0.42 041 0.43 0.49 0.40 0.36 0.56
Sc 10.80 15.30 11.00 14.80 13.40 9.50 10.70 12.40 16.20 11.70 229 9.47
Y 22.90 35.10 2270 32.50 2720 32.10 23.30 23.70 27.40 26.30 23.80 33.80
Y.REE 191.1 228.2 179.4 201.7 178.0 212.3 178.4 189.7 227.7 176.7 176.6 2257
Ba 368.0 4640 | 3480 | 4600 | 4550 3950 | 2390 | 4220 | 6620 | 3920 2460 4480
Co 13.3 14.5 16.4 19.5 19.2 14.1 12.7 15.5 15.4 14.7 17.7 16.2
Sc 93 15.5 11.0 14.1 13.1 9.5 10.7 12.4 16.2 12.7 23 9.5
Cr 55.7 62.3 58.8 66.1 62.1 825 85.7 65.7 75.8 63.3 119.0 60.7
Ni 194 272 20.5 327 28.6 337 179 244 31.0 227 28.0 323
Ga 14.0 21.6 14.4 222 20.1 232 159 18.5 244 18.2 16.1 253
Ge 1.8 2.0 2.0 14 1.6 1.1 1.1 09 13 1.7 12 1.3
Rb 80.9 131.0 86.7 164.0 114.0 152.0 100.0 105.0 162.0 99.6 90.3 97.7
Nb 11.3 16.4 11.5 16.2 15.0 15.8 12.6 12.9 14.5 13.7 13.7 16.0
Cs 10.5 132 6.4 12.6 9.1 <6.0 17.2 14.0 16.8 9.6 6.1 <6.0
Hf 73 6.3 6.8 6.0 6.5 5.7 7.3 71 5.7 6.9 11.0 5.8
\'% 80.0 96.5 88.7 97.9 92.3 106.0 78.7 100.0 109.0 97.0 84.0 84.6
Sr 84.5 612 126.0 90.2 95.0 57.0 78.5 125.0 84.4 119.0 67.5 165.0
Zr 229.0 239.0 233.0 240.0 247.0 222.0 268.0 261.0 223.0 257.0 400.0 208.0
Ta 0.8 0.5 13 0.6 1.0 1.5 1.0 14 0.9 1.0 0.7 1.0
Th 6.0 13.3 6.6 119 9.6 16.3 125 135 15.7 102 15.1 15.8

TR EIREGI H®, F5 4~5.9.17.29 .35 .39 N AR ZR 0 28 51~3 .6~7 .10 .22~25 27~28 36 WP I T-HUA 2

11~15.18~21.26 .30~34 .40 A THUCAFE;8 .16 .37~38 WAL,

@ b A A JR) R A A A R 2 15 T B VTR B L A G IR XA AR 7, 2000.
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Fig.3 Chondrite—normalized REE patterns of epimetamorphic clastic rocks in Zhanggongshan

area (chondrite data after Boynton,1984)
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Fig.4 Normalized trace elements patterns of epimetamorphic clastic rocks in Zhanggongshan
area (MORB data after Pearce,1983)
‘L ta
60 [
80 O h A
20l REVAE OQO e sl A
60 L ITa
40
50
30
40 |
30 + Mla
20
10
‘ 0> Si02
0

[ 5 (al+fin)— (c+alk)—Si B f# (3l H.G.F.il 5240, 1976) P

LR FUAHERE T 2 AR LD e R i
Fig.5 (al+fm)—(c+alk)—Si diagram
(after Winkler H G F, 1967) ™
[JXikou Group clastic rocks;

A Shuang Qiaoshan Group clastic rocks

e

Ta— 75 MR E U Tb— 2 A (K 1 ¢ Mb—E R RBADME Ry

5555 R BT d—2 57 58 M KA R & KA DA, Tle—SRRMIMBA

WRE: N— Bk sh & V— gk s VI R RE R K e S R ER

K6 —Si0, K3 H.G.FIR 5, 1976) P

CIR LA RERE B 5 ASUR LR R 8

Fig.6 t=SiO, diagram (after Winkler H G F, 1967)

[J—Xikou

Group clastic rocks; A —Shuanggiaoshan Group clastic rocks



%398 %5

K EE AN AS L g R A8 5 2 L by DX AR e 2 B A T 2R 2H SRR B X A3 T

1191

UM LR 3 70 0 R T 2 11 AL i k& SR 3=
B (R 2), ¥Sm/"Nd K#EHN 0.10~0.14, FIEN
0.119; & () THAS AL FIFE—0.43~—8.94 , & H i
ARG B 2 o SR TE 1.5~1.8 Ga, FIIME I 1.7
Ga, FIEFUAERE oy (HU FBIHEE |, oA T 22 ik 4E
E R e U7 ie ail T E S DI AN IR A 2]
tom S8 (1.60~1.89 Ga), # B E AT IR F 3 7] (1) 5k
ELAT R ) 1 72 A7 FR AT B DR X, 330 DA — 1>l T8 S
W T 3 A T R L b DX 3K S R S S TR AT R AN
KT 1.6 Ga, BHFILHE YRb/*Sr WIIRIEA B KA 1L
L, 7 AR E 0.6191~3.008,4 A FE AL 7E
3.968~6.695,11 P-4 {H ly 2,997, ¥Sr/%Sr HAH
1E 0.71902~0.77263 , “F-3ME M 0.7401

T 2 B R SUMR L 9 A o 1 IS e LA I Y
Nd [FI ZFHE  Sm/Nd FUAEAHE , A 0.182~0.229,
F340.196, 5 M58 A AV BIE (0.195) 43 AL, IR
F T T T U S5 PG 1 9 A R e A A Y Sm/Nd L
{B.(0.201) , W 7R & 1125 B RIS LU A 36 A8 o AR )i 25
H—F O i s X B =35 Sr [ R R AE R I
WA 22 S R T R AN TR I R 3 TR

il /85 1 v B Ak
4 P

BEHA U-Pb £
XY E DN L IR Ve a R RN
R AR AR AR X 3K A8 3 A RS i A
SHRIMP U-Pb F#F1 1 41688 8541 LA—ICP—MS
U-Pb 8 (Bl R & R), FIBURLES A1 2Pb/™U 4
i EEAE T IE 826~2 600 Ma I H I W1 5 58
THIEAE , KRECH 2 500 Ma,2 000~2 200 Ma,1 800
Ma, 950 Ma,827~841 Ma,, iX 5 7155 1& Ll 7 74 BL A9 4
At . W PE AL AR B b BURL RS A1 LA—1CP—
MS U—Pb F & FFAEHH B

A X4 AN FE LR 97 AN A T S AR B 0 A
A A 57 A B A B R RS A R E (PR
KA ELEGE R, 2008), EAFBRWEEA *Pb/>U
JINACF YR85 20 508 (835.449.4)Ma (B TEHE) |
(841.5+8)Ma (& H 7 #f ) | (837.8+8.6)Ma ( BUA 1L
BE) L (827.4+6.6)Ma (WUBF L) 33X 5 4% DX RO L 7
WOV B | s O 8CESE

4.1

GRS

R 2 XLEREREE Nd-Sr B RERE

Table 2 Nd-Sr isotopic characteristics of epimetamorphic clastic rocks

Tq 3
ﬁi Fy fES 0 Se/107 Nd/10T RbI10TC Sw107¢ /1:451:; /1:4 I:; ;}; T8 en® ea(@ tw(ia)

1 3301 9.095 47.84 17580 257.50 01150 0512085 1973 073370  -2.01 -15.8 1624+5

2 3692 6.280 33.15 100.60 7431 01146 0512094 3917 074665  -1.79 -14.1 16216

. 3 4267 6.246 3348 91.61 19030 01129 0511981 139 072111  -3.82 -14.1 1764+6
; 7 404-3 7.832 39.27 12330 9504 01207 0512045 3754 074336 340 151 1807£5
4 9 3304 7213 39.07 10030 12040 01177 0511999 2407 073752 -3.98 -15.8 1716+7
# 10 4312 6.794 35.10 12260 8435 01171 0512061 4207 075268 270 -14.1 1715+5
13 404-3 8.004 40.67 11580 12310 01191 0512125 2718 073021  -1.67 -15.6 1648+5

1s 3401 13950 60.79 16290 9411 01388 0512407 5000 075011  -1.72 -13.1 1510+4

16 3318 6.456 34.14 9165 11630  0.1144 0512107 2279 073345  -1.52 -147 15986

17 105-2 6.138 3347 5649 14470 01110 0512110 1127 072273 -1.18 -14.1 15417

18 1072 7.015 37.06 157.10 8179 01145 0512110 5568 076424  -8.94 -15.1 163248

19 101-7 11.08 4995 13040 19200 0.1342 0512206 1962 073014 043 -147 1806+6

27 1006 5.832 292 7795 36340 01208 0512194 0619 071902  -1.06 -12.6 15663

A g 1008 5729 29.17 77.68 7468 01188 0512136 3008 073723  -0.18 -12.3 16266
Tﬁ 31 1019 5.186 27.06 96.41 170.10  0.1159 0512157 1637 072629  -0.96 S120 1545411
w33 3202 5772 2876 96.50 7040 01214 0512019 3968 074809 395 -13.1 186343
36 3683 6.114 33.63 9996 12760 01100 0512097 2265 073391  -0.55 141 15454

37 3612 6.857 36.65 13970 6055 01132 0511982 6695 077263 -2.11 -143 176743

39 3159 6303 33.77 89.77 5876 01129 0511941 4428 076159 456 -139 1824+4

40 10192 7259 33.25 9563 16330 01321 0512173 1691 072517  -0.80 -14.6 182046

T 75 R0 R (261, o BT TR T 5 50 L 20 (10N /NG =0. 513151, (7Sm/"Nd)in=0. 2136.,
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wRZ RN 5 A5 A LA-ICP—MS U—Pb 4E#%
(822~831 Ma, TEANENHE 73 SC k& 3 ) M Bl FE 2 253
Bl P — 50, 5 e Rk 45 PO A DX B &R Y SSUATR L
BEJE A AR A 1 B 40 SHRIMP U—Pb 4F i (83145
Ma) I, B4Rl 5 B AR AR X 1) foe /1R A SCEL |
KT 6 B 2R AR A T (826~850 Ma) 1738
AbF ) — A 3 — 5 A B B, X — 15 B nT RE S
TR AR TR T 25 A AR 2 0 0 R U T [A) B A O 26
KA MEE (2012) 9NN, $ T S5 E Z IR EEE AL
s o S M A B T 4 w0 R IS A AT T
(RATE 860 Ma FFUf ), Hub& Ay b T+ BOK B
%) b 7 945 Rl L R IR ety AR/ Rl A4 52 AR o A
Huwg A B T BB RACE Kkl [H
INF R T b A B M e PR R T X S A R
PR g R ik 2 TR IS Zb b BT B
JEE () AR 3 3 1 T T 2 2

FE SR AR AR 4L (KECH 2500 Ma,2 000~2
200 Ma,1 800 Ma,950 Ma) 7Rz BtAS X 2 48 Xl
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24 2 500 Ma, ‘&7~ 1w b X AT BB A7 AF 308 2847 7E o
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it B B DAR B KBS S )2 iR
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TE R IX N X & B R 8 o i AR TR 2 5 —
AT IR X WURRY I 4y 5 RN FEAE BRVE F AT iR
Th/Sc—Zr/Sc EIFEFIWT | ELHRIE T K B B IR
Y Th/Sc—2Zr/Sc 4 A B IEAH JE 6 & | FHE A DT
IR Ze/Sc fE I Th/Sc (HA KIFEEYE M, 78 Th/
Sc—Zr/Sc EIff# (7)) L, 5K 08 F kA i 1)
AR —E, WoRIEX A A PR A S Ao o 4
T3 7 — 2 WARAE HTY KO 26

REE . # %3 JC % (HESE), 41 Nb Ta Zr Hf 5,
EATHE b TE 4 R AR b AR e, R e T F A
“JRUE PR R AE B FE AR A IR T TR S Nb
AR (13.7~18.5)x10°, K3 15%10°;Ta
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Fig.7 Th/Sc—Zr/Sc isotopic characteristics of
epimetamorphic clastic rocks in Zhanggongshan area
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AL N (5.4~8.1)x107,°F- 34 6.4x107°, Nb/Ta=14,
Zr/HE=38 , AUHF ILEE 24 AN FE i Nb & it A2 163 B Ry
(9.8~39.2)x107°, V-3 15x107°; Ta & HZILIEF K
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X107, 14 243% 107, Hf & i 268 [0 (4.5~11) %
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(Nb/Ta=12.6,Zr/Hf=37), M R E RS 3%
125 FUOBUNT LU e A8 A i 25 HAT ALY REE
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ERRHLE T (GA/Yb ) fEH /N T 2,00 KNED &
TRV A8 TR S 5 1 (Gd/YD ) TH oM 1.29~1.61, T34
1.54; XU LIV AS TR TS %4 (Gd/YDb)w TH M 1.22~
1.66, V-3 1.45, R H AR A F R0 5 K B
HhAE  DXPN VR SR A R T A R R R
B EM LT Eu R RRE R Y
Fiok I T L b7 ) 3X 6 A] N Hf—La/Th 1 Th/Sc—
eNd(0)TCE X LI (B 8) 15 BIAiE . 78 F1—F2 Kl (A
9—a) A A T I A R 0 T K R TR X B A
TR IR X AR AR X35, D80 0V AE i KOs
JRIX ;7 REE—La/Yb & (B 9—b) Lk S £k

@ 1] b 5 9 A R e b R A s T o AR SO s — R B0y B i A S TS X VR R 29350 B 2012 AR 2012,
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Fig.9 Prominence discrimination diagram of epimetamorphic clastic rocks in Zhanggongshan area
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B Cr/Th 1EM 1.04~12.39 , BUFF L EE HAB K 3.84~
12.68, G i AR F K oy A7 b b 52 197 Y9 4E (31) , e Bt
JRIX B i E - LA oy A A, i RAAE B AR
Gy kA, DUBUE R Cr A1 N I3 2 95 7 5 X B8 ik
JoT— B R R BT A 3 B TTRR KD 5 R i TR A
H, 9 XA A Nl Cr & mBRAR, B A RS
B I T 0N (6.4~46.6) X107 (14.6~114)
X107 WUHF L BE (3.9~38) %107, (53.5~119) X107, iX
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2OV FZRIE TR IR X
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M58 A& b B AR R vh B 1 TOK W sh MR B i
%, ATy e e A SR e R R BRIl XN R
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EER REE(E BT RE R R 1A RSO LR
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ENGEESEORRIR S 7S

ZE LUK, BRSO LB AR e
AAHR AT RIRX . —HRETEA LRGSR
HA g 225 R oT BEAL T AN [ (448 i URIR B
43 BREMMHERE

XN Ha B2 Je P it A 41 Y REE=(150.9~
251.6)%107°; § Eu=0.12~0.31; (La/Yb)x=3.52~24.56,
Th/Sc =0.42 ~4.13,La/Sc =0.68 ~5.88,La/Yb =4.91 ~
15.9,La/Th=1.57~5.78, XUHF Ll Bf A% Je #b it 7 £
Y REE=(165~244)x10"; § Eu=0.09~0.3; (La/Yb)x=
4.66~13.63,Th/Sc=0.54~7.65,La/Sc=2.04~13.26,La/
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Fig.10 Tectonic discrimination diagram for Neoproterozoic
epimetamorphic clastic rocks (after Bhatia, 1986) 1
A—Oceanic island arc; B—Continental island arc; C—Active continental

margin; D—Passive continental margin
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Element characteristics and prominence analysis of meta— argillo — arenaceous
rocks in Zhanggongshan area,Anhui—Jiangxi border region

ZHANG Yan—jie, LIAO Sheng—bin, ZHOU Xiao—hua, JIANG Yang, YU Ming—gang,
JIANG Ren, ZHAO Xi—ling, CHEN Zhi—hong, ZHAO ling, HUANG Wen—cheng

(Nanjing Center of China Geological Survey, Nanjing 210016, Jiangsu, China)

Abstract:Located in the northern margin of the Jiangnan orogen (south of the Yangtze River),Zhanggongshan
area of Anhui —Jiangxi border region contains very thick low greenschist —facies metamorphic flysch rocks
dominated by argillo —calcareous fine —grained elastic rocks with minor volcanic materials. High precise isotopic
dating shows that it was probably formed in Neoproterozoic between 821~840 Ma. It was bordered by obliquely
crossed Jindezhen —Yintan structural belt with Xikou Group located in the southern part and Shuangqiaoshan
Group in the northern part. REE and HFSE in these two groups, such as Nb, Ta, Zr, Hf and Nd, show similar
characteristics, indicating that epimetamorphic rocks within the area have the same or similar original crust
compositions, while the data (La/Yb)y=4.66~13.63, § Eu=0.09~0.3 and (Gd/YDb)x=1.22~1.66 suggest that these
low —grade metamorphic rocks mainly came from Late Archean upper crust composed of felsic rocks. Detrital
zircon U—Pb ages are largely 826~2600Ma, showing evidently 5 peaks, i.e., 2500Ma, 2000~2200Ma, 1800Ma,
958Ma and 827~841Ma, dominated by young detrital zircons whose ages are very close to ages of volcanic rocks
interbeded with clastic rocks, indicating that epimetamorphic rocks mainly resulted from contemporary igneous
rocks. Differences in content and ratios of large—ion lithophile elements such as (LILE), Rb, Cs, Sr, Ba and Th,
together with variations of Sr isotopic characteristics, suggest that Xikou Group and Shuanggiaoshan Group
detrital rocks experienced different tectonic evolutions. Epimetamorphic volcanic —margin fine —grained clastic
rocks were formed in a plate tectonic system related tectonic —sedimentary environment in which Xikou Group
shows depositional characteristics of extensional continental margin while original rocks of Shuangqiaoshan Group
display a continental island arc closed tectonic depositional environment, suggesting plate subduction depositional
characteristics.

Key words: epimetamorphic argillo— arenaceous rocks;element characteristics ; prominence ;detrital zircon U—Pb

age;Jiangnan orogen
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