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Fig.1 Sketch geological map of the Shuangwang gold deposit in Shaanxi Province (after Shi et al., 1989!")
1=Upper Devonian Jiuliping Formation; 2— Upper Devonian Xinghongpu Formation; 3— Middle Devonian
Gudaoling Formation; 4— Lower Devonian Wangjialeng Formation; 5— Auriferous breccia body and its serial
number; 6—Granitic body of Xiba; 7— Yanshanian granite porphyry; 8—Stratrigraphic boundary; 9—Fault;

10—Ore body and its serial number
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Fig.2 Schematic section of the main ore body in the Shuangwang gold deposit, showing the development

of gold mineralization in the upper part of the breccia zone (after Shi et al.,1993)

1—-Middle Devonian Xinghongpu silty and sericite slate; 2—Gold ore body; 3—Breccia body with gold mineralization;
4—Fault; 5—Adit; 6—Adit; 7—Drill hole; 8—Serial number and altitude of drill hole; 9—depth of drill hole
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Fig. 2 The center of hydrothermal activity in the Shuangwang gold deposit

A-Loose and broken breccia in No. I breccia body; B—Blocks of intermediate—acid rock in No. I breccia body; C— Loose and broken
breccia along No. 129 line of KT2; D—Falling breccia along No. 75 line of KT5; E— Hydrothermal vent in falling breccia;
F— Loose and broken breccia along No. 24 line of KT8
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Fig.4 Metallogenic stages of the Shuangwang gold deposit

A—  Albite and quartz of stage | wrapped by calcite of stage Il ; B—Ankerite and pyrite of stage | cut by ankerite of stage 1I;

C— Ankerite and pyrite of stage | cut by ankerite and pyrite of stage Il (rock sample); D—Calcite of stage IIl;

E—Bulk pyrite of stage lll; F~Gypsum of stage [V
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Table 1 Carbon, hydrogen and oxygen isotopic data from minerals and
their fluid inclusions of the Shuangwang gold deposit

Mikx%  6%0pw  6'°0, 6Dw 6 Cepp W URIE/T VORISR
RS
[ BB
YDZ21 WA 17.40 1322 -103.9 346 [10]
24 WA 16.51 1233 -1243 346 [10]
w-21 WA 18.26 1405  -70.9 345 [5]
36 FEp 19.90 15.84 92 400 [10]
23 FEp 19.57 1551 -71.6 400 [10]
BB
YDZ28 BAZA 1506 832 622 -4.47 350 [10]
$84276 BAZA 1544 870  -76.7 6.26 350 [10]
T071 BAZA 1795 11.21 -5.76 350 [8]
T302 BAZA 1937 12.63 5.94 350 [8]
T409 BAZA 1755 10.81 5.20 350 [8]
T419 BAZ=A 1851 11.77 6.1 350 [8]
Sh-1 BAZA 1870 8.28 -64 6.50 245 [6]
Sh-2 BAZzA 1870 10.89 -63 6.30 313 [6]
Sh-6 BAZA 1750 10.40 -3 -6.40 337 [6]
Sh-7 BAZA 1870 11.83 -76 -6.90 345 [6]
Sh-8 BAZA 1830 11.43 75 -6.00 345 [6]
Sh-12 BAZA 1790 9.24 -63 6.50 288 [6]
Sh-15 BAZA 1810 11.52 -62 -5.60 356 [6]
Sh-19-2 BAZA 1820 10.42 12 -6.80 314 [6]
Sh-21-1 BAZA 1830 10.74 -60 6.20 321 [6]
Sh-22 BAZA 1790 10.78 -69 6.20 336 [6]
Sh-24 BAZA 1650 9.38 -69 -7.00 336 [6]
Sh-25 BAZA 1670 9.58 14 6.20 336 [6]
Sh-30 BAZA 1630 7.60 -65 -7.80 287 [6]
Sh-31 BAZA 1600 7.30 -60 -14.40 287 [6]
Sh-33 BAZA 19.00 10.83 -69 -11.50 302 [6]
Sh-34 BAZA 1640 8.23 -64 -14.00 302 [6]
Sh-9 BAZA 18.60 11.73 -69 -7.40 345 [6]
19 BAZA 1846 12.68 -69 -4.68 390 [5]
001-1 BAZA 1882 13.04  -66.1 5.17 390 [5]
1330CM13-2 ¥ =f 1818 11.44 7.24 350 AR
1420CM43-1  #%A=A 19.02 12.28 8.13 350 AR
1550CM127-1  #%H=A 1652 9.78 7.20 350 AR
1600CM 1414 ¥k 1281 6.07 435 350 AR
1600CM187-3  #H=fF 1687 10.13 6.1 350 AR
1690CM67-5  #%H=k 1877 12.03 -6.69 350 AR
2CMO0-1 BAsH 17.78 11.04 -5.96 350 AR
3CM36-2 BAsH 18.14 11.40 6.15 350 AR
4CMI8-3 BAsH 1831 11.57 7.32 350 AR
4CM26-3 BAsH 18.29 11.55 -6.92 350 AR
4CM44-5 BAsH 18.74 12.00 7.87 350 AR
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2k
Bt . 18 18 " S
W% 60wy  6°0w 6Dw 8 Ces B MUE/CT  BORLKM
Fdh
AHG-3 Br=f 2021 13.46 0.68 350 AL
1CM44-1 BABH 18.99 12.25 -7.46 350 AL
V-2 (IS FYe) 18.79 12.05 6.16 350 AL
XMG-3 (IS FYE) 17.86 11.12 7.14 350 AL
31 i 17.78 1248  -653 350 [10]
$85 181 ik 19.26 1396  -654 350 [10]
T B
YDZ22 JitRAT 14.86 1059 70 -6.46 350 [10]
[EES JitEA 15.34 11.07 -6.72 350 [10]
413 JitEA 7.50 3.23 -0.03 350 [10]
414 Ji RAT 9.87 5.60 -0.28 350 [10]
T025 JitEA 14.79 7.52 -6.39 250 (8]
T585 JitEA 15.04 777 -4.65 250 (8]
sh-16 JitEA 8.60 152 -62 -4.90 255 [6]
sh-21-2 Ji RAT 7.60 0.52 -60 -4.50 255 [6]
sh-26 JitEA 6.30 -0.78 74 -1.80 255 [6]
W-1 Ji il 14.21 7.68 -63.2 -4.63 270 [5]
NE-2 Ji il 8.73 220 124 -4.23 270 [5]
1420CM79-1 JitEA 8.58 131 -3.15 250 AL
1520CM75-1 Ji il 7.47 0.20 2.89 250 £
1520CM75-2 Ji il 7.37 0.10 225 250 AL
1600CM159-3  Jifi#fa 7.7 0.50 0.19 250 AL
1600CM75-1  Jifi#fi 8.72 1.46 -0.35 250 £
V-4 Ji fRA 13.38 6.12 0.51 250 AL
1550-127-1 PEEA 19.50 955 902 230 AL
XMG-1 FioE 19.60 965  -834 230 AL
MGN-4 FPE 18.80 8.85  -88.6 230 AL
V-8 A 18.40 790 -90.6 220 AL
Sh-10 i 17.10 8.38 -70 255 [6]
Sh-11 i 17.50 8.78 -66 255 [6]
Sh-23 ik 10.60 1.88 -68 255 [6]
Sh-28 ik 18.20 9.48 -70 255 [6]
Sh-31 ik 18.60 6.97 -65 201 [6]
Y
YDZ26 [D¥EY=1 9.03 763 326 110 [10]
WL FR
2CM20-1 WRsEE - 17.03 4.11 AL
3CM24-1 WRSAEE  17.52 -3.07 AL
1550CM129-1  f™fkfafk  19.55 -5.07 AL

H.OFRTHHKA A% SO aq TiEATFER §SOoW HREH RN AXEN I
3 1000Ine B M K A=K =2.91%10/T°=3.41 P, 1000ln o A1 BE— 7K =3.38 10/ T°—3.40;
1000In o Bk = A — 7K =3.2x10%/T°~1.5, 300~510°CP1;1000In o Bk 1 = A1 —7K =3.06 X10%/ T~
3.24,252~295°CP1;1000In o I AT —7K =2.78% 100/ T°=2.89 (A% 3C v () $5c 4 55 Jor FH 1) 3l 2
Sy S, 2 A R — I A O R T AR T IR
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Table 2 Sulfur isotope compositions of sulfides from the Shuangwang gold deposit

Jrg K5 Ik WA ) 8 *'S/%o PRI
1 Tl6 TRAEK S 7R +53 [10]
2 T17 ZRAERA RN +6.1 [10]
3 T52 KN R +3.8 (10]
4 YDZ18 KN R +4.84 (10]
5 W TR -1.7 [11]
6 W TR 2.1 [11]
7 W TR -6.55 [11]
8 T3 LA R +10.3 (10]
9 T54 LA R +5.7 (10]
10 T65 LA R +13.5 (10]
11 T66 h LA R +13.8 (10]
12 T67 h LA R +9.9 (10]
13 h LA 7R +14.9 [11]
14 TI5 AN A R +11.6 [10]
15 TI8 AN A R +8.7 [10]
16 T53 AN A R +4.78 [10]
17 T72 AN A R +9.25 [10]
18 T64 AN A R +10.78 [10]
19 1100CM32-1 L RON T 7R +9.68 AL
20 1420CM43-1 L RON I 7R +13.51 AL
21 1600CM 141-4 L RON T 7R +11.93 AL
22 1600CM75-1 L RON I 7R +12.97 AL
23 2-1550-129-4 L RON T 7R +13.94 AL
24 2-1600-187-2 FARRIRE 7R +11.44 A
25 2-1600-73-1 L RON T 7R +12.86 AL
26 2-1670-75-1 L RON T 7R +12.00 AL
27 2-3-20-1 L RON T 7R +10.77 AL
28 1330CM13-1 L RON T 7R +11.97 AL
29 4CM18-3 L RON T 7R +11.51 AL
30 4CM38-2 L RON T 7R +9.82 AL
31 AHG-5 L RON T 7R +14.87 AL
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gLk 2
Jr5 K ik WA ) 8 *'S/%o PRI
MGN-2 FORRIRE 47 B +9.25 AL
XMG-3 FORRIRE 47 B +13.75 AL
V-1 FORRIRE 47 B +10.83 A3
V-9 FORRIRE 47 7R +8.29 A3
T24 TR TEERA +14.81 [10]
T49 TR TEERA +9.47 [10]
T60 TR TEERA +12.3 [10]
T57 TR TEERA +2.6 [10]
T63 TR TEERA +4.4 [10]
YDZ1 L RONTIE B +10.48 [10]
LIPS FORRIRE 47 HEAT +12.91 [10]
T69 TR TEERA +8.751 [10]
YDZ4 TR TEERA +11.54 [10]
T70 TR TEERA +10.03 [10]
T215 L RONTIE B +8.7 (8]
T221 L RONTIE B +6.5 (8]
T222 L RONTIE 7R +7.1 (8]
T245 TR TEERA +7.6 (8]
T249 TR TEERA +7.8 (8]
T036 L RONTIE B +74 (8]
T025 L RONTIE B +9.5 (8]
T027b L RONTIE B +11.6 (8]
T12 TR TEERA +8.0 [10]
LIPS FORRIRE 47 WA +11.21 [10]
T51 TR TEERA +9.47 [10]
T19 TR TEERA +8.8 [10]
T20 TR TEERA +8.3 [10]
YDZ 20 L RONTIE B +8.48 [10]
LIPS FORRIRE 47 HEAT +10.47 [10]
YDZ35 L RONTIE B +10.53 [10]
T68 TR TEERA +10.839 [10]
YDZ2 FARRRE B +7.93 [10]
T71 TR TEERA +9.625 [10]
YDZ3 L RONTIE B +11.26 [10]
FORRIRE 47 B +8.7 [11]
SRR 47 B +10.78 [10]
FORRIRE 47 7R +4.78 [10]
L RONTIE B +4.4 (10]
YDZ26 L RONTIE aE +26.43 [10]
LIPS FTRIRE A TiPEr=] +25.21 [10]

TE AR SCECHE A 3 B R 2 (B ) o 92 v
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Table 3 Lead isotope compositions of sulfides from the Shuangwang gold deposit

5 FEih S NI *%pp/**Pb 27pp/**Pb 25pp2*Ph BORERYS

1 4CM38-2 HEAT 39.192 15.673 19.633

2 4CM18-3 HEAT 38.970 15.644 19.027

3 3CM44-6 HEAT 38.833 15.632 18.856

4 2CM32-4 HEAT 39.765 15.627 19.296

5 2CMO00-1 HEA” 39.248 15.640 18.948

6 1330CM13-1 TR 39.041 15.624 18.790 -
7 1420CM43-1 HEAT 38.627 15.597 18.391 i
8 1670CM75-2 HEAT 38.788 15.637 18.832

9 1600CM173-2 HEAT 38.857 15.631 18.673

10 1550CM157-2 HEAT 38.879 15.643 18.682

11 1550CM147-4 HEA” 38.588 15.593 18.430

12 1600CM141-4 HEAT 38.943 15.652 18.854

13 KTl11 B 38.142 15.577 18.116

14 KT5 HEAT 39.949 15.666 19.016

15 KT8 HEAT 39.177 15.720 20.020

16 FroE TR Pl 37.808 15.506 17.674 [10]
17 FroE TR RHCAT 37.977 15.552 17.742

18 TRAER BT 37.744 15.473 17.782

19 KA RHCAT 37.997 15.529 17.894
20 VS LR 36.931 15.423 17.370 [28]

T AR SCHECHE A% Ul b st 3t SR 5 58 20 A AT 52 o

AL § Dy 1R —92%0~—71.6%0 , 5 2 V- it £ 5%
KB 650y 1 K 15.51%0 ~15.84%0 ( °F ¥
15.68%0), 1 BBt slis™ i AR B 48 BrK i RRAE 1 B
BRI AW 8 Dy 18 H—76.7%0~—60%0 , 5 Z V-1
B AL ZE AR IK B 8 B0y 168 6.07%0~13.46%0 (“F- 13
10.69%o) , KT T ¥ Bt BT I M4 A9 480 ) 40 254, IR
2 0 A =, I B BEA 9§ Dy 1H o —65.4%0~
—65.3%0 , 52 VM EIKKE § 0y HH
12.48%0~13.96%0 (“F-3 13.22%o0) , i T T B Bt 8™ i
NN TR A B | W= R RN P s ¥ @ 1
JK AR, T B B 5 5 i A T A 1 A R R OK 1Y
8 Oy fH 4 —0.78%0~12.01%0 (¥ 5.16%0) , 5 £1 &
AR B IK Y 6 POy 1HH 1.88%0~9.65%0 (*F-1
7.94%0) , 7 A HOK I RFAE | 1 ] KRR K AR ES
VBB A1 6 Dy 1 —32.6%0, 5 Z V-4 14
FEARIKE) 6 5Oy 5K —7.63%0, 27 KA FEAK 4
Tk, FER 5 ) B AR DAL B AR K AR, 48
W B 3 SR K RIS K FTR G FAGR, 1) R B B 3R K
PR T7 AL I8 28 10 RAEKERTER
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K1EBRNELETXEHASAM §°C N
—14.4%0~0.68%0 (B —6.60%0 ) , 2 B T —7.89%0
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H 18.01%0), A & *C H—6.72%0~0.51%0 (34
H —2.78%0 ); 0 "Ogow H 6.30%0 ~17.96%0 ( 3 {H
10.99%0) A L ATRI 6 °C A —3.07%0~—5.07%0 (]
{H —4.08%0 )3 6 *Osvow N 17.03%0 ~19.55%0 ( ¥ {H
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55K A RN AR R R 5 T PRl YA 5 4 5 S, 0 Ak Ay
BRI 6 PC BEANLT Taylor A 1 K g ke I8 ik [7)
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Fig.8 Tectonic pattern diagrams of lead isotope from the
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A—Upper mantle ; B—Orogen; C—Upper crust;D—Lower crust
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Fig9 Ay —A [ diagram for genetic classification of sulfides from the
Shuangwang gold deposit(base map after Zhu et al., 1998)
1—Mantle—derived lead; 2—Upper crust—derived lead; 3—Mixed upper crust—
derived and mantle—derived lead in subduction zones (3a—Magmatism; 3b—
Deposition); 4—Lead from chemical deposition; 5—Lead from submarine
hydrothermalism; 6—Lead from medium—deep metamorphism; 7—Lower crust—
derived metamorphism; 8—Orogen lead; 9—Ancient shale upper crust—derived

lead;10—Retrograde metamorphism lead
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Table 4 Lead isotope parameters of sulfides from the Shuangwang gold deposit

R4 WIS XU ARAMERLREAMAIBRSE

FEan 5 t(Ma) u » Th/U \2! V2 Ao AB Ay
4CM38-2 -660 9.51 33.99 3.46 112.85 108.61 146.09 22.87 54.00
4CM18-3 233 9.50 35.80 3.65 91.90 80.63 110.71 20.98 48.03
3CM44-6 -121 9.49 36.03 3.67 84.20 7348 100.73 20.20 44.35
2CM32-4 -464 9.45 37.23 3.81 118.01 84.63 126.42 19.87 69.41
2CMO00-1 -179 9.49 37.22 3.80 96.58 73.57 106.10 20.72 55.51

1330CM13-1 82 9.48 37.11 379 87.52 67.74 96.88 19.68 49.94
1420CM43-1 177 9.46 37.37 3.82 67.26 52.12 73.59 17.91 38.81
1670CM75-2 96 9.50 36.03 3.67 82.49 72.92 99.33 20.53 43.14
1600CM173-2 137 9.50 37.08 378 80.07 64.2 90.05 20.13 44.99
1550CM157-2 225 9.52 37.23 378 80.83 64.67 90.57 20.92 45.58
1550CM147-4 1437 9.45 36.96 379 67.32 54.38 75.86 17.65 37.76
1600CM141-4 92.8 9.52 36.65 373 86.8 72.61 100.61 215 473

KT11 352.1 9.45 36.70 3.76 48.48 43.55 57.53 16.61 25.76

KT5 -195 9.54 39.78 4.04 115.25 69.71 110.07 2242 74.36

KT8 -896.1 9.58 32.66 3.30 122.44 128.86 168.68 25.94 53.6
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Geology and stable isotope geochemistry of the Shuangwang gold deposit in
Taibai County, Shaanxi Province

WANG Ke—xin"?, WANG Jian—ping', LIU Jia—jun', ZENG Xiang—tao'’, CAO Rui—rong’,
HUI De—feng’, CHENG Jian—jun’, ZHANG Ji—lin’, LI Zhi—guo®, LI Xing—guo’, E Jian—xin’
(1. State Key Laboratory of Geological Process and Mineral Resource, China University of Geosciences, Beijing 100083, China;

3. Gold Mining Co., Ltd., Taibai County, Shaanxi Province, Baoji 721607, Shaanxi, China; 2. China National Gold Group Corporation,
Beijing 100011, China)

Abstract: The Shuangwang gold deposit, located in the east of the Fengtai ore concentration area of West
Qinling, is a large gold deposit of auriferous albite breccias type. The ore deposit occurs in the weakly
metamorphosed upper Devonian Xinghongpu Group, dominated by calcareous siltstone, sericite silty slate and
carbonate that comprise flyschoid formation. Gold mineralization is strictly controlled by auriferous breccia bodies.
Pyrite is the most important ore sulfide, and the main wall—rock alteration is albitization. Systematic stable isotope
analyses show that the ore—forming fluids of the early and the main stages came from mixed fluids and those of
the late stage mainly came form magmatic hydrothermal fluids with the addition of a little meteoric water. Carbon
was derived mainly from the great depth and partly from the dissolution of carbonate strata. Sulfur is the mixed
sulfur of the crust and the magma. Lead mainly came from the upper crust with the mixture of a little mantle
lead. Based on the regional geological —structural background, it is concluded that the mineralization of the
Shuangwang gold deposit was related to the Late Triassic collision between the North China Plate and the
Yangtze Plate. The early stage mineralization was mainly caused by hydrothermal metasomatism, and the main
gold mineralization occurred at the hydrothermal filling stage after the blasting action. The Shuangwang gold
deposit is genetically a cryptoexplosive breccia type gold deposit.

Key words: geology ;stable isotope ;metallogenic mechanism ; Shuangwang gold deposit; Shaanxi Province
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