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and

rate-acid dykes. Samples were collected from different segments of the ore belt. Based on the K-Ar, Rb-Sr ages
of the dykes and zircon SHRIMP U-Pb ages of gold-bearing quartz veins in combination with the statistics of the
formation epochs of magmatite in Mesozoic and gold metallogenic ages in West Qinling, the authors have reached
the conclusion that moderate-acid dykes in the Yangshan ore belt were mainly formed in late Triassic and early

Jurassic, and that gold mineralization had close relationship with magmatic activities in this period and was af-
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Zircon SHRIMP U-Pb ages of moderate-acid dykes and ore-forming epochs
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Abstract

In order to study the intrusive age of mode-rate-acid dykes and the relationship between magmatic activity

gold mineralization in the Yangshan gold belt,  the authors determined zircon SHRIMP U-Pb ages of mode-

fected by two times of magmatic-hydrothermal activities in early Cretaceous and early Tertiary.
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Fig. 1 Geological sketch map of Yangshan gold belt modified after Zhang et al. 2003 and Development Research
Center of China Geological Survey 2009
1—Lower Cretaceous 2—Triassic 3—Lower Permian 4—Carboniferous 5—7™ lithologic member of Devonian Sanhekou Group 6—6™ litho-
logic member of Devonian Sanhekou Group 7—5"™ lithologic member of Devonian Sanhekou Group  8—4™ lithologic member of Devonian Sanhekou
Group 9—3" lithologic member of Devonian Sanhekou Group 10—1% and 2™ lithologic members of Devonian Sanhekou Group 11—Bikou

Group 12—Undivided granite porphyry 13—Granite aplite 14—Inferred geological boundary 15—Unconformity 16—Fault 17—Inferred
fault 18—Gold deposit
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1 LPD1 SHRIMP

Table 1

Zircon SHRIMP U-Pb dating data of the LPD1 granite porphyry sample from Lianhecun

20601, 238 207py, 206 207pp* 206pp* 207pp, % 235 206}, * 238
Wm0 e 6 2 28re ek et Pb U Pb 2ph, 27pp* 200pp* 207ppr 235y 200pp* 238
Pb. % U 10 °Th 10 Th 2%U Pb* 10 N . Ma Lo Lo Lo
LPD1-7-1.1 0.94 366 198 0.56 11.0 220.0+£3.9 567+200 0.059 +9.4 0.282+9.5 0.034+1.8
LPD1-7-2.1 0.49 1058 208 0.20 32.0 221.6+3.6 248+ 90 0.051+ 3.9 0.247+ 4.2 0.035+1.7
LPD1-7-3.1 2.20 478 231 0.50 14.3 215.1+4.4  347£190 0.053£ 8.3 0.250+ 8.5 0.033£2.1
LPDI1-7-4.1 3.83 235 162 0.71 7.11 214.9+£5.9  445+520 0.056+£23 0.261+24 0.033+2.8
LPDI1-7-5.1 0.75 780 204 0.27 24.5 230.2+£3.9 359£110 0.053+£ 4.8 0.269+5.1 0.036*£1.7
LPD1-7-6.1 1.32 471 203 0.45 14.6 224.8+4.3 481150 0.056+ 6.8 0.278+7.1 0.035+£2.0
LPD1-7-7.1 2.67 1208 267 0.23 35.4 210.6+£3.6 291£150 0.052% 6.4 0.239+6.6 0.033+£1.8
LPD1-7-8.1 4.92 127 36 0.29 3.96 219.6+£6.8 1135+480 0.078+24 0.371£24 0.034=£3.1
LPD1-7-9.1 3.72 616 177 0.30 18.6 215.1£3.9 —259+390 0.041+15 0.194%£15 0.033£1.8
LPD1-7-10.1 0.89 703 287 0.42 22.3 231.5+4.3 635+£130 0.060+ 5.8 0.307+6.1 0.036+1.9
LPD1-7-11.1 1.93 596 366 0.64 18.1 219.8+3.9 —86+200 0.044+ 8.1 0.213+8.3 0.034+1.8
le Pb, Pb* 204pp
SHRIMP I1 340
LPD1 SEHIH=217.8+2.8
Compston 1992 0.037+ IALEH J72=1.19
Williams 1998 Ludwig
SQUID1.02  ISOPLOT 2 0.0351
lo 95% E
2.2.1
LPDI 11 1 0 03
U-Pb 2 9 0.05 0.15 0.25 N 03355 0.45 0.55 0.65
Pb/U
206pp, 23877
210.6~224.8 Ma 217.8+2.8 2 LPDI

Fig: 2 Zircon U-Pb concordia diagram of the LPD1 granite
porphyry sample from Lianhecun
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Fig. 3 Zircon CL image of the LPDI granite porphyry sample from Lianhecun
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2 LCK2 SHRIMP
Table 2 Zircon SHRIMP U-Pb dating data of the LCK2 granite porphyry sample from Lianhecun
B B . ) B 2()6Pb ZSSU 2(J7Pb 2()6Pb 2()7Pb'\ 2()6Pb<‘ ZlJ7PbY~' 235U le()Pbe ZSSU
206 0, 6 6 232 238 206 * 6
Pb.% U 10 Th 10 Th ~°U Pb™ 10 ! Ma ! Ma Lo Lo Lo
LCK2-1.1 1.11 82 116 1.47 8.47 728 £ 14 827170 0.066+8.2 1.099+£8.5 0.119+2.1
LCK2-2.1 2.00 129 70 0.56 3.92 219.6+6.2 347 £240 0.053+11 0.255+11 0.034%+2.9
LCK2-3.1 0.48 616 42 0.07 18.4 219.9+3.8 217+81 0.050+3.5 0.242+£3.9 0.034+1.7
LCK2-4.1 1.39 83 88 1.08 9.48 790 £ 15 670 £ 130 0.061+6.3 1.113£6.6 0.130+2.1
LCK2-5.1 1.69 50 37 0.77 5.37 750 £ 21 752 £220 0.064+10 1.09+11 0.123+3.0
LCK2-6.1 0.39 373 282 0.78 41.4 78013 837+ 39 0.067+1.9 1.187+£2.5 0.128+1.7
LCK2-7.1 3.04 45 51 1.18 2.21 347.7+9.8 10352490 0.074+24 0.56+24  0.055*2.9
LCK2-7.1 1.72 224 153 0.71 6.56 212.5+4.2 170 £ 270 0.049+11 0.229+12  0.033+2.0
LCK29.1 1.51 208 118 0.59 6.05 211.5+.2 549 +250 0.058+11 0.269+12  0.033+2.0
LCK2-10.1 0.91 464 178 0.40 13.2 207.8+3.7 370+110 0.054+4.9 0.244+5.3 1 0.032+1.8
LCK2-11.1 1.19 187 73 0.40 5.34 207.7+4.3 609 £ 320 0.060 15 0.272+15 10.032+2.1
LCK2-12.1 2.74 70 41 0.60 2.86 292.3+7.4 833 £400 0.067 +19 0.428+19 0.046+2.6
lo Pb, Pb’ 204pp
5 10 U-Pb 0.038 50
LCK2 FHy{E=212.7+3.4
206pp 28y 230.2 Ma  231.5 Ma LT 5 %=1.6
10 0.036
5
P
"5 0.034
&~
9 217.8 + )
2.8 Ma 0.032
LCK2 12 2
U-Pb 0.030
206 238 0.14 018 022 026 030 034 038
Pb U o
~ +
207.7~219.9 Ma 212.7t3.4 Ma 4 LCK2

Fig. 4 Zircon U-Pb concordia diagram of the LCK2 granite
porphyry sample from Lianhecun

50 pm

w5 (3 1130

w5 {} 111

50 um

0 wm

50 um

5

—— 50 [

50 um

LCK2

Fig. 5 Zircon CL image of the LCK2 granite porphyry sample from Lianhecun
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3 GCK1 SHRIMP
Table 3 Zircon SHRIMP U-Pb dating data of the GCK1 granite aplite sample from Guojiapo

2()6Pbr % U 10- p Th 10- p ZBZTh ZBSU Z[)(’Pb ‘10 p 2()6Pb ZSSU ZlJ7Pb 2()6Pb 207Pb * ZUGPb * le7pb * ZSSU le()Pb * ZSSU

t Ma t Ma + % + % + %
GCKI1-1.1 0.85 206 286 1.43 27.0 907 £ 15 870+ 79 0.068+3.8 1.417+4.2 0.151+1.8
GCK1-2.1 2.99 375 209 0.57 12.7 242.3+4.6  —578+430 0.036+16 0.194+16 0.038£1.9
GCK1-3.1 6.87 94 58 0.64 2.87 209.9+6.4 —1510+2 200 0.027+65 0.123+65 0.033£3.1
GCK1-4.1 4.65 36 31 0.89 1.25 246+ 11 672 £ 920 0.062+43 0.33+£43 0.038+4.3
GCK1-5.1 0.81 110 31 0.29 15.8 982 + 18 1191+110 0.079+5.4 1.81+£5.7 0.164+1.9
GCKI1-6.1 0.55 255 265 1.07 34.0 924+ 15 1015+39  0.073+£1.9 1.552+2.6 0.154+1.8
GCK1-7.1 0.13 371 60 0.17 137 2302+33 2475+8.9 0.161+0.53 9.58+1.8 0.429+1.7
GCK1-8.1 0.45 187 216 1.20 13.7 523.7+9.4 756 + 85 0.064+4.0 0.752+4.4 0.084+1.9
GCK1-9.1 0.00 448 578 1.33 14.7 241.0+4.4 555+ 59 0.058+2.7 0.308+3.3 0.038+1.9
ls Pb, Pb* 204pp
206ph 28y 292.3~790 Ma
0.09
250 Ma
0.07
2
& 0.05
LCK2 &
06pp By 207.7~219.9 Ma 0.03
’ FEHI{E=241.9+6.1
212.7i3.4 Ma TR T 2=0.078
0.01 + + + +
0.0 0.2 0.4 0.6 0.8 1.0
2.2.2 207Pb/235U
GCK1 9 3 3 3 GCKI
6  2ph 28U 241.0 . : o - .
Fig. 6 « Zircon U-Pb concordia diagram of the GCKI granite
~246 Ma 241.9+6.1 Ma aplite sample from Guojiapo
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Fig. 7 Zircon CL image of the GCK1 granite aplite sample from Guojiapo
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4 XD1 SHRIMP
Table 4 Zircon SHRIMP U-Pb dating data of the XD1 granite porphyry sample from Xinguan

2()6Pb % U 10 6 - 10*() 232Th 238U Z[)épb . 10*6 2()6Pb ZSSU ZlJ7Pb 2()6Pb 2()7Pb'\ 2()6Pb<‘ le7pb * ZSSU le()Pb * ZSSU

t Ma t Ma + % + % + %

XD1-1.1 0.34 99 55 0.57 10.5 748 £ 14 1105£180 0.076£8.8 1.300+£9.0 0.123+2.0

XD1-2.1 0.57 272 83 0.31 15.1 401.2+7.0 842+110 0.067+5.5 0.595+5.8 0.064*1.8

XD1-3.1 0.74 501 179 0.37 15.4 224.5+3.8 137+130 0.048+5.4 0.238+5.6 0.035+1.7

XD1-4.1 1.28 1779 68 0.04 35.7 147.2+2.4 616+ 68 0.060+£3.2 0.192+3.6 0.023+1.7

XD1-5.1 0.58 71 40 0.59 6.77 675t 14 1107£180 0.076+8.8 1.160£9.1 0.110+2.2

XD1-6.1 0.30 533 92 0.18 35.2 476.2+8.1 535+ 53 0.058+£2.4 0.615+3.0 0.076%1.8

XD1-7.1 0.62 391 139 0.37 11.8 221.9+£3.8 457£110 0.056+t4.8 0.271+5.1 0.035*1.8

XD1-8.1 0.75 227 76 0.35 8.28 266.7+4.9 743+180 0.064+8.4 0.373+8.6 0.042+1.9

XD1-9.1 0.11 334 388 1.20 103 1967+29  24110+9.7 0.155+0.57 7.670+1.8 0.356*+1.7

XD1-10.1 0.05 737 463 0.65 73.7 710+ 11 772 +22 0.064+1.1 1.042+2.0 0.116+1.7

lo Pb, Pb* 204ph
XDl1
3 0.0451 280
-\ e
240
200 pp, 23877 523.7 530'035"
2 200,
~2 302 Ma H \
o025t 169 SEHE=223.245.4
3 206 pi, . < AL 7 £=0.22
38y 209.9+6.4 Ma
0.015 + + }
0.1 0.2 0.3 0.4 0.5
2.2.3 Pb/U
8 Fig. 8 Zircon U-Pb concordia diagram of the XDI granite
9 porphyry sample from Xinguan

- 50 5 () 1R m— 50 U

w5 (3 L1y — () 1141 —— 5 (100 m—— 500

9 XD1
Fig. 9 Zircon CL image of the XDl granite porphyry sample from Xinguan
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5 YA SHRIMP
Table 5 Zircon SHRIMP U-Pb dating data of the YA plagiogranite porphyry sample from Anba

ZUGPb 238U 2U7Pb ZUGPb ZU7Pb* ZOGPb'N 207Pb'\ 235U ZOGPb* 238U

20Ph, % U 107° Th 1076 22Th 28y  206pp* 1076

t Ma t Ma + % + % + %
YA-1 0.15 150 261 1.80 48.0 2 039+41 2023£50 0.1246£2.8 6.39+3.7 0.3721+2.3
YA-2 1.63 111 161 1.50 9.64 609 + 14 560150 0.0588+7.0 0.803+7.4 0.0990+2.5
YA-3 1.05 131 56 0.44 15.3 812+ 18 68194 0.0622+t4.4 1.151£5.0 0.1342+ .4
YA-4 0.16 196 79 0.41 23.8 850+ 18 847+35 0.0673+1.7 1.307+2.9 0.1409+2.3
YA-5 0.11 977 298 0.31 68.7 50711 792+22  0.06555+1.1 0.739+2.5 0.0818+2.2
YA-6 2.87 208 129 0.64 15.9 536+t 14 2 358+£600 0.151+£35 1.81£35 0.0867+2.6
YA-7 0.10 430 105 0.25 154 2244142 2576 £13 0.1719+£0.77 9.87+2.4 0.4163+2.2
YA-9 0.79 91 79 0.89 9.38 726 =17 652+87 0.0614+t4.1 1.008£4.8 0.1192*2.5
YA-10 0.55 236 223 0.98 27.4 814+ 18 66850 0.0618+2.3 1.147+£3.3:0.1345+2.3
YA-11 0.87 976 483 0.51 25.0 187.8+4.6 499+£72  0.0572£3.3 0.2331+4.10.02956+2.5
YA-12 0.19 612 317 0.54 232 2 352+45 249812 0.1641+0.69 9.96+2.4 0.4404+2.3
YA-13 0.43 223 280 1.30 25.9 815+21 74247  0.0640+£2.2 1.189+3.5 0.1347+2.7
YA-14 0.91 121 156 1.33 14.2 819+22 606100 0.0601+4.7 1.122+5.5 0.1355+2.9
YA-15 3.15 40 33 0.84 4.26 728 £ 21 183+£410 0.0497£18 0:82+18 0.1195+3.1
YA-16 3.06 67 46 0.71 8.17 831 +20 678+210 0.0621+9.7 1.18+10 0.1376+2.6
YA-17 0.63 23 17 0.74 7.07 1 952+49 197650 0.1213£2.8 5.91+4.1 0.354+2.9
YA-18 0.54 74 40 0.56 24.0 2048+48 2087+30 0.1292+1.7 6.66%+3.2 0.374+2.7
YA-19 0.25 226 129 0.59 87.5 2 395+46 2498+14 0.1641+£0.83 10.18+£2.5 0.450+2.3
YA-20 2.87 295 119 0.42 13.7 330.4+ 9.4 167£300 0.0494+£13 0.358+13 0.0526+2.9
lc Pb, Pb* 204pp
7 2%pp 28y 250 Ma
3 7
200pp 28y 221.9 Ma
224.5 Ma 223.2+5.4 Ma
2
9
4 2()6Pb 238U
147.2+2.4 Ma
207Pb/215U
10 YA
06 s Fig. 10 Zircon U-Pb concordia diagram of the YA
221.9 Ma 224.5 Ma Pb U plagiogranite porphyry sample from Anba
2.2.4 Ma 2
YA 20 5 11
U-Pb 10 3 6
3 1 3 3410 13 14 16
7 12 19 207py, 206p} 2 498 ~ 206 p, 23877 812 —850 Ma
2 576 Ma 823+ 15 Ma

2 3
117 18 200pp P8y 1952 ~ 2048 YA-9 152 6 5 11 20 pp 2¥U
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Fig. 11 Zircon CL image of the YA plagiogranite porphyry sample from Anba
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—8.36%0 2003 2004
3.2 & Sv.cor
—3.47%0 ~ — 0.7%0 —2.2%0
2003a 2004
2007
Sy
Sy
220~100 Ma 2002
1999 @ - 2004 2005 2007
3
210~ 160 Ma — 130 ~
100 Ma 60 Ma
210~160 Ma
2003a 6
YA 5 K- 2003a
Ar 171~209 Ma 2005 WAr-¥ Ar
Rb-Sr 199.28 + SHRIMP U-Pb
42.79 Ma 1:5
K-Ar 174~196 Ma 195.31£0.86 Ma AL
SHRIMP U-Pb PAr 200 pp, 23877
2 3 197.6 £1.7 Ma 126.9
206pp, 28U 217.8£2.8 Ma 212.7+ 3.2 Ma 51.2+1.3 Ma
3.4 Ma 1
187.8+4.6 Ma
1 206pp 238U 209.9 +
6.4 Ma 2 06pp, 28y 221.9 - -
~224.5 Ma 185~220
Ma — 4
30~40 Ma
3.3
221.9~224.5 Ma
212.7 ~
8 Cy.pop 217.8 Ma
—9.09%0~ — 9.14%0 8" Cypops 209.9Ma

(1) . 1999. 1:5
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6

2007

Table 6 Ore-forming age and scale of main gold deposits in West Qinling area after Lei et al. 2007

BE I WK R/ WA SR/ Ma
I B >300 % | h
2 SR 40
3 E i 46 -
4 | RE 20 e U8
5 1 B >50
6 ﬁ?%ﬂ!‘;} 50
7 AL >50
g B ARES 20 WA
9 | ok >50 .
10 LR >20
1| Kb >50 |
12 B >10
13 R 18
14 L REAE >20 \
15 | Bk 15
16 | #UEE 15
17 | AH hH
18 &l 25
19 EE 5
20 | MmW A
21 | FEMm 19
22 bl 2
23 | &Kk HA
24 Vot ik 2.5
20 40 80 100 120
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