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Fig.1 Geological sketch map of the Yangshan gold ore belt, Wenxian, Gansu

K—Cretaceous ; T—Triassic ;Pfq*Lower Permian ; D»s’—5th Member of the Middle Devonian Sanhekou Group;

D,s'— 4th Member of the Middle Devonian Sanhekou Group ;D= 3rd Member of the Middle Devonian Sanhekou Group;

Dss'?=1st and 2nd Member of the Middle Devonian Sanhekou Group ; Pthk,—Proterozoic Bikou Group ;y’né—plagiogranitc;

1—Subduction zone ; 2—Fault;3—Inferred fault;4—Unconformity ; 5-Gold orebody and No

TR B BRI R R AN TR X R BT IE
e R SN i (A | &Y T AR | VA

2 FRUE AR Bk 2 R AR

S5 PR UL & B R B ) I R B AR TR X X P
RIFZEBE A H.O.C.S WA RVEAT 747,
21 HEMERESIHRAZ

IR RE S BRI B AR B, Wt
TR R SR AR ARG 10 M EOKE WA FAL R AR 10
A7/ R TRUN TR R N I R VA & ST I o =W [ K VA 2
PF A AL R AR 4 R BT BT K Ay &R
RS I o (4, Hod m ¥ ke 5 TE AU R 64T TR Ok
B i1 0 1 BT ) A0 3R 9% A I

W4y v O AR A 2 R 1 48 ROR ) s AR T R
FHIE T AE 2500C F 2L 4h HLA5 DL BRI B K | 9% 05 75 i
1o ) v AR A R T R B AR v ) A A
R (RO TE I , #URTE IR H 1K 2 600°C AR b |
IR 5 RS8R UK N S A B | a6 BT A0

AETR CLO [FAL R H M E & co, BT
SERLI KRR S 100% B R (HPO,) 7E 25°C A T R,
BRI 5 T A B AR

A5 ()6 3R A R S S A A R 5 AR A AR 9 L 41
B IR E A R G RN RS A T A%
W A AR AR S BT 3 B T 4K A

Gy AR T bR A Dy . WK ERK H O M
SMOW , ik C H PDB, 4% O M PDB, i lal i £ H
CDT, & fHAHriRzZs . iR ZE H R +0.2%,, i A 22 &
O NE1.4%0, &% C HE05%0, 4 S H10.19%, &% O
H£0.02%.,

22 SEEMEARIFIE

JH T SRR, R 20 A (2 1) I S RE S R EER A
DA A Ik, T 43 B0 AR B Ak B i AR A K

IR 1 ] DL A A S E AR LR - 6 PO ssesvon
THH 14.2%0~22.7%0, 6 D (suow TH H —75%0~—56%0 ., i N.
Clayton” 1 A 2T RAF 6 "Opyorsmow BN 3.7%0~12.2%.,

6 DeguowZ0 M 8 "Oporsvow o [T R T8 2 Al UL |



ERRESE NE

FF 0 R HR A BE L 7 RS [ 57 2R Ml R ph = A 47 AR 25 B PR B A

1347

A X SR R 2 AL AL R B4R T AR UE S ORI, S5
DTG AL X AR ACAE & T e 4 07 H2 30T | T 5 v 0 YL S5 A
DX B A2 e R 4 0 DR (B Y Al 4 ) L B 9 TR b A 4
IR (R A B BHRR 22 & BN B 0 2200, ) 3 L™
TR R KA RS X G IR 5 255 30 3l 5 R A 2 Y
2.3 AR EAMRIFE

AR X 4 2k [F) 07 28 AR DL 36 2 A 2B 15 Aoy ekt A
L B 6 PC oy [H T —5%0~—8%o , T AR TLILK 6 P C ppo [H
K —3%0~+3%0, Bl AHTTBR B ) —5%0~—20%0, TLFRIE S5 6K 1
8 PC oy TN T =15%0, P RHEAE B BEA K 6 PC oy
5 =9.09 %o~—9.14%, , LIMH B A I § °C (ppyy H I -
8.36%0 , 55 4 I K B B Ay H S T B SR BT BT T 6 °C Ly

{50 —2.19%0 , 5 AR VTR B8N — B, BT IA R AR X8 A o
VT RE 2 KE BB 5 K R Bl , SO DTRUBR 1) B4

FH L3t DX AS ) 0 4o SR AL R 135 2, A
AT L BHCAE B BEA K 6 O 4 ooy N —9.77%0~—9.75%0 , "
T HCEH AR 6 5O 40 oy 1HH —13.54%0~ —9.06%o, 7
T HCET 6 O 4 pon [ N —8.15%0, =3 MRBCNIEIE ,
R by 75 R 3B R TR R 1 8 O s N —20.96%0~—4.65%0 , K%
TE —15%0~—5%0308 [l P WA B R ER 11 6 8O g H 0~20%0; K
BB R ER 1 6 SO s (R Z AR B, it b DA A IX ) 5 7T g
N [ R 2 b 8 32 2 R 6 O s Y A i
24 WREMEAMES

W7 Ah 3k B E 0K 305 5 Bk T R G ) 067 22 4 R AR AT 5%

#1 MUETKRRINET s S@RmEALRED T
Table 1 H, O and S isotopic compositions in the Yangshan gold district

¥ 5 RFEALE (e 8 ¥Scor(%0) 6 D ms csmowy (%) 8 0 = comowr (%o) 8 *Omo -smows (%o)
SG-1 AL 3%k ekl A ek 72 213 10.8
AB-5  ZHI305°K SRk ALK 72 225 12
PD13-3 ZIW B P Rk -69 20.6 10.1
GTW-1 354415 403 Ik THkH 22k -61 227 122
Y03-172  EBEHT A A -60 21.4 10.9
Y03-51 W FYEk -62 14.2 3.7
Y03-163  dbAilifTa BB AUk -56 17 6.5
D342 mRlM AR -63 17.6 7.1
KT-1 PRI s SRy A 9Lk 75 17.1 6.6
L34-3-1 =g FYEk -62 19.9 9.4
PD1301-13  ZF Bt R 2.1
GLS—1  m#lih B R 0.7
YM2-26 21311 ik iR 22
YA-4 2B R -1.6
LJ-6 etk Al )z R 10.9

TE ¢ e SRS B IR S B M, 2003

*2 MUET KREMELEI T
Table 2 C, O and S isotopic compositions in the Yangshan gold district

5 CRPEE B 44K 6 Scor(%0) 8 Ceorom (%) 8 °C 2uceon(%0) 5 0 22(ppp) (%0)
AB40 W RHKAE R BEE -9.14 -9.77
AB40*  PWE RHAE KBS -9.09 -9.75
402% B4R JikA B -2.19 -13.54
AB11  ZHW B Jik A -8.36 -9.06
AB3 2 HWTB WEERD -3.28
AB3* 2B WEERD -3.47
AB17 B AT RS 9.56 8.15
AB23 B AT RS 13.23
GL3 ikl B e -15.41
ZK47-1 UL Ty A 2.60
BTS13 "B e -2.03
W1 BT e -1.72

TE + o e e 508 A e BB [ 3R EE 5  rh 23 HT, 2001 5+ AUER B A AR A
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Fig.2 Diagram of 6 D vs. O of the Yangshan deposits and

other similar gold deposits!™

i=—NF
¥
X
iy I— }Ef".?
mm i
PR )
2
-y ) v
i —
\ w
?Ejtﬁ% o
A
o
E=5| ) I— >g§
&l %
N ) S — ) %
2 I m—
A 3
4 B WA -

-20 -15 -10 -5 0 5 10 15 20 25
6 NS(—CI)T)/ Y00

P 3 o ] o R AR e 8 < 4 ) o7 3% 2 el
1— [l A= R 2— IR AL B BR ™  3— D  4—WE BT
Fig.3 Diagram of 0 *S values of some fine—grained
disseminated gold deposits in China""™"
1—Paragenetic pyrite ;2—Hydrohermal pyrite;
3—Cinnabar ; 4—Stibnite
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Table 3 Whole-rock K—-Ar ages of plagiogranite in the Yangshan gold district

¥ 5 [R e © (K)/10” o (YAr)/10° P Ar/PK 1E#/Ma
7K001-4 FHAG R BEA 2.437 0.03533 0.01215 198
7K001-18 FHAG K BEA 2.649 0.3284 0.1039 171
7K003-19 SR T B B 2.857 0.4045 0.1187 194
7K035-3 SR T B B 2.401 0.3682 0.1286 209
7K035-6 SR T B B 2.453 0.03117 0.1065 175

T ol e L BT A R S TR R B 5 5 I 0 43T, 2001
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Fig.4 YAr—"Ar ages for quartz in the Yangshan gold deposit
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Table 4 SHRIMP U-Pb isotopic analytical data for quartz veinlet sample YM
JHIJ i 206Pb0 U Th 232Th 206Pb* 206Pb/238U 207Pb/206Pb 207Pb*/206pb* 207Pb*/235U 206Pb*/238U
AR

/%  /10°  /10° /AU /107 (Ma) (Ma) (+%) (+%) (+%)

YM-1 2.29 277 260 0.97 475 1246 +3.2 -578 +£290 0.0367 11 0.099 11 0.01952 2.6
YM-2 5.77 355 277 0.81 243 481 +£1.5 -2,030+£2400 0.023 62 0.024 62 0.00749 3.2
YM-3 212 277 274 1.02 494 1296 +3.3 -334 +£400 0.0403 15 0.113 16 0.02030 2.6
YM-4 1.10 542 521 0.99 10.1  137.0 £3.5 -16 +230 0.0458 9.7 0.135 10 0.02147 2.6
YM-5 0.28 644 377 0.61 10.6  121.8 £2.8 119 +100 0.0484 4.4 0.1272 5.0 0.01907 2.4
YM-6 029 1173 689 0.61 313 1964 +£43 146 +£52 0.0490 2.2 0.2089 3.1 0.03094 2.2
YM-7 3.13 89 127 1.47 1.56  126.1 +£4.1 -207 +£670 0.042 27 0.115 27 0.01975 3.2
YM-8 5.28 240 160 0.69 1.76 517 +£1.8 -1,540 £2100 0.027 63 0.030 63 0.00806 3.6
YM-9 2.82 274 197 0.74 1.94 516 +£1.7 -259 +860 0.041 34 0.046 34 0.00803 3.3
YM-10  2.58 250 221 0.92 449 1301 +£3.5 -668 +730 0.0355 26 0.100 27 0.02039 2.7
YM-11  1.82 621 523 0.87 16.7 1954 +£53 56 +190 0.0471 8.0 0.200 8.4 0.03078 2.8
YM-12 038 176 111 0.65 9.09 375 +£12 324 +£99 0.0529 43 0437 55 0.0599 33
YM-13  0.27 885 45 0.05 138 1,069 +£22 1,019 +£19 0.07320 0.92 1.820 2.4 0.1804 2.2
YM-14  1.95 283 120 0.44 7.84 2009 +£5.0 -409 +£370 0.0391 14 0.171 14 0.03165 2.5
YM-15  0.04 474 68 0.15 544 809 £17 826 £22 0.06662 1.1 1.228 2.5 0.1337 2.2
YM-16 551 1273 1465 1.19 877 487 £1.2 -273 +£490 0.0412 19 0.0431 19 0.00758 2.6

TE AU U T ERE O T s TR 22 1 o5 Pbe A P 390l 2 7 3K 36 7 R S5 P B PR 4 5 I8 T 55200 1) >p i
78l AL IE
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Table 5 SHRIMP U-Pb isotopic analytical data for quartz veinlet sample AB

206Pbc U Th 232Th 206Pb* 206Pb/238U 207Pb/206Pb 207Pb*/206Pb* 207Pb*/235U 206Pb*/238U
/% /10 /10 /AU /10° (Ma) (Ma) (%) (%) (+%)

AB-3 499 818 85 104 616 535 1.4 701 +£410 0.063 19 0.072 19 0.00833 2.7
AB2 528 129 175 140 223 1214 +43 -990 +1700 0.032 59 0.083 59 0.01901 3.6
AB-4 451 670 735 113 471 501 +1.5 1,221 £700 0.081 35 0.087 36 0.00781 3.0
AB-5 1.89 401 380 098 278 509 +1.5 -500 +680 0.0378 26 0.041 26 0.00792 2.9
AB-6 403 137 162 122 233 1214 434 -767 +600 0.0343 21 0.090 22 0.01901 2.9
AB-7 343 270 284 1.08 491 1302 +3.5 -894 +780 0.0328 27 0.092 27 0.02040 2.8

P

AB-8 - 245 180 0.76 1.79 553 +£1.6 1,313 £170 0.0849 8.6 0.1009 9.1 0.00862 3.0
AB-9 3.96 427 391 0.95 296 498 +1.6 -3,010+3100 0.018 63 0.020 63 0.00775 3.3
AB-10 - 85 136 1.66 145 1282 +3.8 984 +£120 0.0719 6.0 0.199 6.7 0.02008 3.0

AB-11 078 2472 343 014 172 517 +1.2 -30 +140 0.0455 5.8 0.0505 6.2 0.00806 2.3
AB-12 255 171 201 121 296 1254 +3.4 -605 +460 0.0363 17 0.098 17 0.01964 2.7
AB-13 072 1973 2629 138 133 500 +1.1 -120 +130 0.0438 5.1 0.0471 5.6 0.00779 2.3
AB-14 107 1557 2108 140 111 525 +1.4 684 +160 0.0623 7.7 0.0702 8.1 0.00818 2.7

TGS T B E O S BT IR 220 10 s Pbe AT Ph* 20531 3 /s 353 R AT Pk B DRL AR 5 1 FH Sl B 2P AT

el R IE
o %6 PWST FRRASI Rb-Sr B
L YM
0.20 Table 6 Rb-Sr isotope analysis for fluid inclusions in the
i 1000 Yangshan gold deposit
' 400 B RERARE RWI0S  SH10°  TRWAS:  Tssi2o)
wD 0.12L 7k483-3 VEp S 0.1149 1041 0.03185 0.71527+0.00004
TE 600 7k483-11 A 0.1692 11.67 0.04183 0.71479 £ 0.00006
R 0.08f 400 ZkAR313 01111 1199 02674 0715032000005
0.04L 10 7k483-15 VEp S 03595 3371 0.3076 0.71508 £ 0.00003
’ 2
7k483-13 A 0.07522 1.729 0.1255 071488 £0.00003
0 o o5 12 16 20 ¢ F o 5] 2 1 D 3 2% 5 003 4B, 2003,
207Pb/235U
Bl 5 A5 A BKRE i ym b s 47— Bl 2 0715 06 #IL: 0.71474=0,000 00
Fig.5 U—-Pb concordia diagram for sample YM Tisoer ﬁé\; ?72(};110?)%&?103 )0 ?
0.714 98-
& 302762-1
0.024 & 071490 v
0.04183  0.71479
0.714 0.2674  0.71503
0.020 e 03076  0.71508
0.1255  0.71488
0.714 74 L . ! .
=) 0.016 0.015 0.079 0.143 0.207 0.271 0.335
£ Rb/*Sr
=
& 0.012 P 7 BH L 407 PR AL 22 18 Rb—Sr S5 28 ]
’ (W2 1 AR 2R B
Fig.7 Rb—Sr isochron diagram for fluid inclusions in the
0.008 Yangshan gold deposit
(one measurement with relatively large error is omitted)
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Fig.6 U—Pb concordia diagram for sample AB T 2 1 1R W 0T (190~220 Ma)US2Hi A1) &, TIE 2~3 ZAF %
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Isotope geochemistry, chronology and genesis
of the Yangshan gold deposit, Gansu

QI Jin—zhong', YANG Gui—cai', LI Li*, FAN Yong—xiang’, LIU Wei’

(1.Gold Geological Institute of CAPF, Langfang 065000, Hebei, China;
2.Geological Publishing House, Beijing 100083, China;
3.China University of Geosciences, Wuhan 430074, Hubei, China)

Abstract: The Yangshan gold deposit, located in the Sichuan—Shaanxi—Gansu border region, is a superlarge finely
disseminated gold deposit recently found in China. d D and J "Oypo analysis of quartz veinlets in ores shows that
the ore fluids of the deposit are dominated by magmatic water, and the & *S analysis of various sulfides indicates
that sedimentary sulfur and magmatic sulfur coexist in the gold district and show significant difference in & *S,
while the sulfur in metal sulfides in the ores is mainly of magmatic origin. 6 “C analysis indicates that both
magmogenic carbon and sedimentary carbon exist in the gold deposit. K—Ar, Ar—"Ar, Rb—Sr and U -Pb
isotopic datings show that plagiogranite porphyry dikes originated in the Early Jurassic, and in addition, Early
Cretaceous and early Paleogene buried intrusions do also exist in the gold district and their related hydrothermal
activities also exhibit the feature of repeated occurrence. Based on the data and other analyses, the authors further
discuss the genesis of the deposit and think that:a sequence of hydrothermal carbonaceous, siliceous and
argillaceous sediments formed in the area in the Devonian and gold was primarily concentrated in the process of
regional low —grade metamorphism in the Indosinian metamorphism; afterwards multiple magmatic activities
occurred in the district and their related ore fluids and materials migrated along the Anchanghe —Guayinba fault
and were concentrated and stacked in favorable structural sites, thus resulting in the formation of the Yangshan
gold deposit.

Key words: Yangshan gold deposit;stable isotope ;mineralization age ; genesis ; Gansu

About the first author: QI Jin—zhong, male, born in 1965, Ph.D and senior engineer engaged in the structural
geological and mineralogical study of gold deposits ; E—mail : Qijinzhong@126.com.



