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Abstract The Yangshan gold deposit, Wenxian county, Gansu province, containing 308 t Au with average grade of 4. 74g/t, is
now ranked as the China’ s largest gold deposit. Locating in western Qinling Orogen, central China, it is a syn-collisionally formed
Carlin-like gold deposit. Its orebodies are controlled by an east-trending shear-zone and hosted in the Devonian carbonaceous carbonate-
phyllite-slate sequence or the granite-porphyry dikes intruding into the Devonian strata. The SHCCOZ( eony and 8 Ceyy ¢ pop) Tatios of fluid
inclusions within quartz separates range —2.5%0 ~ —5.6%o and —23.1%0 ~ —32.6%o, respectively, suggesting that the ore-fluids
have been mainly sourced, through metamorphism and/or reworking, from the Devonian strata or/and similar lithologies which comprise
carbonaceous phyllite, slate, chert and carbonate. This conclusion is strongly supported by the 'O values of the early- and main-stage
ore fluids, which range from 9. 5%o to 15.3%o, with corresponding 8D values between —86%0 ~ —73%0. Two 50 values of late ore-
forming stage ore-fluids are 2. 7%o and 6. 8%o0, implying a significant input of meteoric water. In general, the ore-forming fluid-system
varies from early, deep, metamorphic fluid to late, shallow, meteoric water. It is worthy of stating that the above results and
understandings are consistent with conclusions drawn from our studies of fluid inclusions and ore geology.

Key words Yangshan gold deposit; C-H-O isotope systematics; Ore-fluid; Qinling Orogen
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ARG YRR AR BN o ERRT,
BETHZERE, BLMA, MR QRARRT £ HRUE,
SRIG MR 600°C (i f0 T AR 48 34, FAH B %o B 40 8 oH 0
TR, ARG R BRI

AR YR LR AR AR Wi s ik
FITTREMAE, S B ARGk R IR 5 8 0, 4R 45 T it
BERAR E R, :

IR ARG R KRR Y SRR

®2 BUSTTHMAEL 0,8D M 8°C(%0)

Table 2 The 3'%0, 8D and 8" C ratios in minerals and fluids of the
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SR, A3 B MR A 1 — EALBR SR R IR

T I A R B T S R IR A O
FHEREALRERERMELRE R ALA RN
RS 7 2R MAT252 R FE 58 , fu 3 (B Al
IR MAT253 BUFENEA ., B%FH2 K 87C LA PDB 5
i, 8D 1 8" 0 LA SMOW #REdR i, 8°C 18" 0 4r#r
WRERTF 0. 2%0, P4k 8D TR ZER T £ 2%, 247
ZERFITFH 2,

Yangshan gold deposit (%o)

Bae BRRE S, 80,4 80, 8D,  8"Ce, 8"Cey, 8"Cyc CO/CH, T(T)
Y-P27 THI R B AR 19.2 12.3 -80 -4.8 -30.4 -4.5 93.28 300
P-5 TR B A% 19.0 11.8 -82 -4.7 -30.2 -4.3 60.20 290
L-305-1 BHURHBA R 22.5 15.3 -74 ~4.7 -30.2 -4.2 48.59 290
Y-TC291 TR B A 22.5 14.9 -74 -4.7 -30.3 280
TC291 TR B A 22.0 14.7 -74 -5.1 -31.8 -4.7 61.28 290
PD112-1 T RLG B 21.9 13.9 -75 -3.9 -28.2 -3.5 55.29 270
-1y 21.2 13.8 -77

Y-P-3A LI EMBLE % 17.9 10.3 -85 -4.6 -30.0 -4.0 46.92 280
ZK1716-1 T EBBAE 20.2 11.3 -78 -5.1 -31.9 -4.4 36.05 250
PD112-8 B ERBREHE 21.6 11.9 -76 -5.5 -32.3 -4.1 17.77 235
PD112-5 T BE R 20.0 10.3 -78 -5.6 -32.6 235
Y1 19.9 11.0 -79

YM621-1 BARBAOK 19.5 11.0 -80 -4.1 -29.5 -3.1 26.60 260
GT4022 BEABLKE 17.6 9.5 -86 -5.1 -31.3 -3.6 17.11 270
1309 R A 22.7 14.4 -73 -2.5 -23.1 -1.6 20.98 265
PD112-3 BB B B 18.0 6.8 -1.3" 170
Gt BAEH B R 13.9 2.7 2.3" 170

: 880, =8"%0,4 — 1000 Inayg 4o 1000Inagy =380, — 380y = 3.38 x10°T"2 -3.4 (Clayton et al. , 1972),
1000lnatcy _w =8 0¢y, — 880y = 2.78 x10°T 2 -2.89 (O’ Neil ez al. , 1969)
* RAFBAT Y 87 C, CO,/CH, FBIRh/ A BE /R b (3825545 ,2007) .

4 BRI R BRI SR A PR IR

2R3 BT T AR SR KRR TR R AL B, R [F)
BRI 218 81 C 22 A K, TR ] (00 R4 AL 0 7R B o AA
REHEEFBZ —o SR, 25 28R 00 202 h 4 1 L BR Y
JRS> S AL TR B , 0565 HER B 5 5 L4 e W2 ) o sk SO R
B2, 87C Sy - 5% Fi i 20k B AR RIBRBEFE Y CO,
BATE RN, 5 8" Coo, AEFESE HE ~ 5%0 747 ( Ohmoto
and Goldhaber, 1997) ., 1 A3k, B0 #i &k 8" Ceo, 21
= S%of , A WK A ITFBAFATRE: (1) Wildok A g

®3 TEBMEMHCAR

Table 3 The 8" C values of main carbon reservoirs

BRAEEE XK 8"C (ppp%o) SCHR

HYLR -27 Schidlowski, 1998
KK CO, -7~ -11 Hoefs, 1997

Kk CO, -9~ -20 Hoefs, 1997
KA -3~ -9 Taylor, 1986
AR AR AL 0.5 Hoefs, 1997
5 -7 Faure, 1986
g -5~ -7 Hoefs, 1997
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ERF: HRAMLET RERAREE 5 BRA KRR

FAZSHR, SHAMERRIBERWRERX B4,
IHTREEITTHR-ZBLHE, AR =P OB, ATER
FH L& R ik m E 2k,

S5EREHY &, EMETR (BRAEE, 2006a;
BRAT R, 2007) K BLRH KA 85 RBP4 I REAL B 3k
FR£h4LAE I ( Decarbonation ) 32 21, R BL 0 ik BE £ 0 WY B RE A
BT 4A D) B ELE 5 (E 4B.C) IR Y
BED ARELR(E4D) , RAERR, R EREmALEZ
BRECKE CO, MBKRE L 2 AR R FE AWK R SE,
BRHR CO, EERBEN 8 C H. AN, EET ERHEZ
A5 P s RS R BN, A5 LB M T A 8 C 3R MK CO,
B CH, . A4 B 5 (22 5455, 2007) iE B e 1E I
SR WD SR, BTN MARRR T B Rk w
8 C, WA 8°C A T HIBR MR IL 5 H e sl R Z 18], B
~2.5%0 ~ —5.6%0,

5 HARBLFMRESRY RS

5.1 RBERENHYR

RN 2 B, AR T 3 PRy — R (22 AR %5, 2007)
MAax-KEREAFRMNRCEMEAX, REBEEKM 8”0,
o K, ZUFT BRI LHEAK "0 K 19. 0% ~
22.5%o0, -3 21. 2%0, Witk 50, 4L T 11.8%o0 ~ 15. 3%o,
P44 13.8%0; LR M BEA Y 80 K 17. 9%o0 ~ 21. 6%,
F3419. 9%o, H 457K 80, 2546 T 10. 3%0 ~ 11. 9%0, F-3y
11.0%0, BB EEMEIAD %0 K 17. 6% ~ 19. 5%o,
4 18. 5%0; F-H#isK 8 0 N 9. 5%0 ~ 11. 0%, F 1y
10.3%0, Wik Bk 8D H - 86%0 ~ — 80%o, V-1 — 83%,
WG B E W B A 80 B K 22. 7%, 457K 5°0 fE N
14.4%0, 138 8”0, BumEHE S, REFEASLKBEBENA
Wi s), &5 B BB B £ B BB i ik 2R R

BHG B BB A Tk (PDLI2-3) MBS KT B
AT Bk T 47 (Ge) By 8% 0 43504 18. 0% Fl 13. 9%,
H 520, 25K 6. 8% 2. T%o, U] BAK T W BX #1 E W Bt
PARH) 80, BR RS KRBRA B LR R IR EE K
298

FERUIRE, BTG AN R R RS EHE, K
ARRKR, Fo8 T IR A BB (FF & %, 2003, 2006;
X5 ,2003 ; BEHI% 2004) , HE A SUKMBFREERIFAR
T LR, ARBINT .

M B BRI R CRRB AR Y 5K ZHE
(LRI 2 S M8 T A2 (5 A K C AR VL%, 2000) , 1
HhE B 80y RATRER T AR AW 80, TEEEE
i BEE AR R R S0, AR, E A 800 W,
HREXRN "0 BRAERL AR ETRE, WA WKL
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(JEEHE Taylor, 1974)

Fig.5 The 8'®0 - 3D plot of ore-forming fluid in the early
and main stage of Yangshan gold deposit

{ The base map from Taylor, 1974)

REERBN 800y, EFRERFEPER, ERT 58
PRIE AV S MK, Taylor(1974) FH& 2 5K E IR
PLREEARIAT T, 4 A B BN 87 0y, fHH 6%
~9% (B 5), EHHBHEMNE BTHREABEREEN
573°C , LA IR 16 58 B N 7E 600°C EATB M. T
Ih&5 MR PR KRS R EE 210 ~375C, KT HH
B MOBIREE , 0 2R S 8 3R AR S UL A B, U A
RER/ SR ARRREE 37SCEERK, AW, (DFXEE
<3ISCHBEAMAENRERT HE; (2)RETW-KHE
[RML 2 5B 2 (5 AR K KA BRTL I, 2000) , 765 3K $l
M 600°C piR F 375C s AR, — HR AT WUIRE, Wk
8" Oy ShHE— A FRAK, BIK T 6%0 ~ 9% HI¥) 1 25 LI
50, B (M7 8%, 2003; Chen et al., 2005,2006),
Hil, ZZ RS WA S ERMEHE (B S) P, —HER
RO TEFKTEEOAN, HAERBERERK! W
¥, il &5 8P BRE Rk 8° Oy fHF X 9. 5%0 ~
15. 3%o, HERR T A 3 = SRR REEW T REYE
HEIRIRNI(1985) , RAMEKWA B RN ERARZEEEM
BREENER, BB ETE KN EERME A 2H45
HEMEK 8°0 =0, R MK 8° 0 <0, KEW A KSRk
) 80 K —15 + 1%0,8D 3K —90%0 ~ —70%0, HHEFHILILH
i RSB K PRI AR, W6 0% B F A& (1) R
A0 BT BE A B M AK 5% 0 > 9. 5%0, 5 AR KR E
KH 870 MIZEE; (2) IR R AR AGE A/ B AR
WE R348 0 T itk 50 FHE, MILE R RAE N
HHERR, BN, KK R 2 AR RN
3" Offf, BAR X AP RIZR 5 KK MK B 3 REE & AETE
FERR SRR IG5 (3) BME RSB K 0B I K 1 R
BEE "0, 1, IR A, Witk 8" Oy L B/KEE A= (40
PR i 800 N M BB B W L Ik 5% 2 A
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5 hEBRERAFE. BRIl RERT RE, 55
R B P B, TR i R SRK BT £ T o

i BT, TR AR R R KA, 3L 80y
TEFHL ST R WA RGN "0, BBl N EFHERY
Wk, M2, BRHABE R IBERKABUER LHIRS, K
BAWAN "0 (1R T Il &7 Wik Rg. Hit, |
W25 5 B h i B AT AR AR T RE A R B S K
AR KRR R A, R BB R T T O A e U R O
B B (R EIR,1988) ¢

L MR REEDI(FE S, 2007) C Y e
R TARME, AR, CaRBHERAE
BEHAMLT Swt% NaCl. eqv, B % CO,, X B R ABA KK
PRAEPERFE (BRATIRAE 2007 28 5% ,2007) 5 X FFIE 55
RUBH KO BLERFEBRAR, GERESZHTRIY
A AR S BCE RS R AR BB AR A 25,
AR W OE B K AR R B E CO, MBAR(R
$U,1988; BRATESE,2007) o Wi, BIh& SRR T AR
iliohg /B

5.2 R RE&RRESEL

BELL 4 B X R kA8 R ™ J2 1 8" O Wy 18. 46%0 ~
23.25%0, F$121.39%0( % 4) , NMEZE S TEME L ERE
MEBRE T, T HR TSR (K 4), HHREEE
S e PR T A P e, SLUR AR L R4 R B 1 80
i, 5 LS8 BB B A B BUR B ik 8" O &R 1
FHEAY) &, WA WA AT RESK B WA G sl AR LS A
HEAE PR PR S T
4 FALLTHET R0 HE(EHRE,2006)
Table 4 The 8'® O value of strata and ores in Yangshan gold

deposit
il Tk HEa R 5'%0y
Y-G-P-3 FHoA 22.45
AB AXKE 23.25
PD112 AKE 18. 46
LA B8y 21.39
Y-39 MEREAT A 19.83
Y27 BRI TRCAET A 19.50
PD1309 TEREED T H 18.58
PD461 MR TRCAD H 18.53
YM621 MERERVET A 17.16

R AU B KRB E N 210 ~375C(EHF,
2007) , WA WAKTE 210 ~ 375 CHEE B LU T RT BEEm
AV RBEBK A, B4 i8R 1000na =8"0,, - 8" 0y
=2.78 x10°T"2 -2.89(0 ~500°C) (O’ Neil et al. , 1969),
ALSRAT 4 3K 2 (3R 4) A BRI K BT LA A4 8 0 fEL A
BIA9. 5%0 ~19. 5%, WFEENE 5% 2 PHEMBMPEE
Wik 80 fHA—BK, M FLIRE X Ml B TR AL R AW
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L, SR EE A THE A NWFERY S, Bk,
PUAR B0 iR AR RA WL ER A =W ORRS
SV O REA U BT o 8- = B 40 2 1 AR R B B
Ko HELE, FH£F B R T E&D it (B34 %,2006b;
Fr4x 55,2005 , 204 1 L I S48 A I R RE R S
BUKBRAAMBERNERTSHUFERER =FBH-F O
At LRS00 F ik (R R AE L 4,1992; ®¥EH,
1997; Zhu et al. , 1998) , ~F & 6] — B, WLk, RATH
MEANFEELERSET HLEY RIERT REME
B ME, 8 K H (3554, 2006) FlR 46 2 k6B
(ZEFH%,2007) E2ERAL S RE T -tk . o
- HHRGBEERR, EERREES AR
&0 K

TEFLE X, F R B B Tk 8 Oy (E T R B BL
K80, B, BT WM BRI 8" Oy 8, 22 W M Mk ey 28 R A
B R A P PR T K SRR K BB AL, A A AR
FEPEBIREE Bon , AR B0 Hx b Fe 1) sk PR I
EALEARBE R, A B2 M LR T AR G 0 TRLBE F s A
FHTRR(ZERS,2007), A LR EBIBRRY Ik RS
RETE XN ) BE LM ST 5, B R 7.

MIRF ML BRI B (Il 1), ER Bk
iy 80 KWK H 14. 4%0—11. 0%0—10. 3%0( 32 2 I 2 fh4E
IR, 8D RIKH — T3%0— ~T9%0— — 83%0( F 2 12
BERER) B RSB ARKKEE , o] R IR K 2 n
RETR B EENME RERETFREEHK, KRS
FKIBARME,

FEARM, ERRARBE SEAMEREREZE IS
TR AR R ET KW R S g AR (R A+
B, 1992; BRAEB %, 2004, 2007; A3 F %, 2005, 2006,
2007 #%, 2004, 2005, 2006, 2007; Fan et al. , 2003 ;
Pettke et al. , 2000) , B 1L A] 4 Ry i 1L g B AR &
GRE G RN,

6 &5

FH L1 B3-S ) 7 28 U R ) S ER AL 22 RRAE R W R
AW R G AT RE i AR S WA B £ %, A AT B
B KRR AL T AL, T RIS B RA™ i R BRAR LA A S 8
HE B B K AE . R BB AR ENR, IR A R
HRARERBIRIR A B L, W By BRI R 58 A KSRk A
. Y

B BT ARG B B S 1 A R AR R XU B
B ORI R, BF A A BES B E RSB + A
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