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Abstract The Yangshan gold deposit, Gansu province, is the China’s largest gold deposit recently found in the western Qinling
Orogen. It is controlled by an E-trending shear zone and hosted in the Devonian carbonaceous carbonate-phyllite-slate sequence and the
granite-porphyry dikes intruding into the Devonian strata. Tts hydrothermal ore-forming process includes several stages: (1) the early
stage forming quartz-sericite-pyrite assemblage; (2) the main stage forming from early to late quartz-pyrite-arsenide, quartz-arsenide-
pyrite and quartz-carbonate-stibnite-native gold assemblages, respectively; and (3) the late stage forming carbonate-quartz veinlets.
A comprehensive study, including microthermometry and compositional analysis using laser Raman spectrometry for single fluid
inclusion and quardrupole mass spectrometer for bulk fluid inclusions, shows that the early stage fluid inclusions are CO,-bearing, with
CO, contents ranging 7. 3% ~ 21. 5mol% , homogenization temperatures clustering 270°C ~ 300°C, and the salinities lower than 3
wt. % NaCl eqv. The main stage fluid inclusions are dominated by pure CO,, H,O-solution and minor of CO,-bearing in compositions,
with homogenization temperatures clustering 210°C ~270°C , and the salinities clustering in two spans of <2 and 3 ~5 wt. % NaCl eqv.
All the late stage fluid inclusions are H,O-solution with homogenization temperatures between 160°C ~210°C and salinities lower than
3 wt. % NaCl eqv. Fluid boiling in the main stage are evidenced by the co-existence of three types of fluid inclusions with similar
homogenization temperatures, and by bimodality of the salinities clustering in two spans of <2 and 3 ~5 wt. % NaCl eqv, respectively.
Fluid inclusions of main stage were trapped at temperatures of 210°C ~ 375°C and pressures of 85 ~222MPa. Fault-valve activity
resulted in a fluid-system with alternating lithostatic-hydrostatic pressures at the depths of about 8. 5km. The ore-forming fluid-system
developed during early Jurassic continental collision orogenesis. Orebodies of the Yangshan gold deposit are geologically similar to the
Carlin-type, with exception of those hosted in granite-porphyry dikes, which are not similar to the orogenic-type either. The ore-forming
fluid-system of the Yangshan deposit is same to the orogenic-type. Hence the Yangshan gold deposit possibly represents a new type of
gold deposits called as “Yangshan type” in this paper.

Key words Yangshan gold deposit, Yangshan-type gold deposit, Fluid inclusion, Ore-fluid, Qinling Orogen

«  EHZ 973 i H 2006CB403508 15851 | H 5 H R FHEI 41 H (Nos. 40425006 F1 40572065 ) Bl e & AT 350 E #0282 3% 4 36 BA BB
T H R N AR G R R L L A 5 I R S0 s O Y R B
E—EE®-N: TN, &, 1981 44k, M54, WK% J7, E-mail; crystalheibao@ sohu. com
o+ IBWUEE : Bifiis, E-mail; yjchen@ pku. edu. cnj gigyjchen@ 126. com



i E HR LA AR QR AR F Fe i R B £ A 2145

W O=E 75 R3O H R FE L 28 R R BRI A IR K EF R, F A% EW 3R 54, R4 B &
H o B RIR - TR B-MB BN PR BB, ARRT RO BREE-BEF-THT ASGTHK,
T RG-Sk - Ao B - F B R IR - BB - B R AA 0 R AT, Y R BR R - B 3 W) R 44 B T
B, FHBOAKGEARAAS CO, EMAAE,C0, 5FHT7.3% ~21.5mol% , 3 —i8 £ F F 270°C ~300°C , 3 & <3 wt. %
NaCl eqv; TR F 45 CO, L FR KERZROLEKRF YV FT 4 CO, & EIK, H—BELEFF20C ~270C, FEF £
<2 wt. % NaCl eqvA=3 ~5 wt. % NaCl eqv @A E B ; WM R A F KR 6 E4R, 3 — B E £ ¥ £ 160C ~210C, 3% &
<3 wt. % NaCl eqv, EM-BUAMK L EREA GG S AN ARG 3 — B B Ao Ak 35 09 SO AR 3 35 TR I I L .69 A /2
HRAR G F ARG IR E A 210C ~375C, R/ A 85 ~222MPa; BA W BT X EH FHEINBAKRRAARIS TH 2 ¥
KIEAZ N, A REHS. SkmAER , A R FAL T AT R T EREARREELIE, FRBAFEENT FHELS 2
WA TR LI R B2 F 7R L A R R TR, KA R L B 5 R AR, B, Al &5 5T R A — A 47
EH R AR AL R,

KA FL 2 Fa B2 K SRR LR AR Avkikl
FEZESES P618.51

=

HOR PR L g B ol B B A D 22 20 ARG (BRI iR Al 7 A Be (1) o & 2006 4R,
AT A B R Bk ST TR, A L T H R A R Bk 91 A% BRI kA 258t I AR 5. 641/ g, Jh
SCELEEN MU AR KR N AR 28 104°30" ~ 104°507, 4646 33°007 ~ 223 BE 4 N AR SRAR201. 52108 4 BE IR (P20 L
33°08", fEMiE b, BHILG BT RN SE SN, RRIGTHAR  4.05 ~6.07g/t) o DUt B L i i B 4 i
ﬁ& ATl PRI I8 88 A5 ) S, S 0l 2 SC R IUE . BSE O R h Sr G R, R BRI =T, BT R i

G 2 UL L R, SR Y AT, K2 BRI (FRATRSE, 2004) OMURMERT IR .
60km,5n.32’9 3 ~ Sk, GLFPE L AT 2 R L 0L I

FT BH L 3 5 T 14
Fig. 1 Simplified geologic map of Yangshan gold deposit
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Fig.2  fluid inclusions of different ore stages

Figures Al and A2 show CO, inclusions in early stage quartz.
Figures Bl and B2 show the co-existence of pure CO, and NaCl-H, O
inclusions in main stage quartz. Figures C1 and C2 show NaCl-H, O-

solution inclusions in late stage quartz and calcite, respectively
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Table 1 ~ Microthermometric data of the Yangshan gold deposit (°C)
IKJ/I\& @%’%M@@iﬂ Tm—(-,la Th-CUz Tm—im- Th—lol
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Fig.3  Histograms of homogenization temperatures and

salinities of fluid inclusions in quartz.
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Laser-Raman analyses of fluid inclusions of the

A pure CO, inclusion in the third stage quartz; B: gas bubble of

water solution inclusion in the forth stage quartz
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Fig. 6 Relationship of density, pressure and temperature of

H,0-CO, system ( base diagram from Roedder, 1984 ),
showing estimated fluid-trapping temperature and pressure of

the main ore-forming stage
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Table 2 Density and trapping temperature and pressure of fluid inclusions of main ore-forming stage

Lo, ML 1R Lo + Vo B HE 2
KBt 3R
Thco, ( <) Pco, ( g/em®) Thiy0 (€) Py ( g/em’) T(c) P(MPa)
B M1 PD112-5 9.2~12.2 0.85~0.87 205 ~237.1 0.82 ~0.86 310 ~375 178 ~222
ZK1716-5 20.8 ~21.3 0.76 ~0.78 260 0.81 315 ~320 128 ~138
F B M2 5 19 0.79 179.3 ~202.9 0.89 ~0.90 225 ~230 108 ~115
ZK1716-1 21.3~22.4 0.74 ~0.76 195 ~226 0.85~0.88 210 ~275 85 ~120
Y-P-3B 8.6~9.7 0.86 ~0.87 180.6 ~188.4 0.89 260 ~265 162 ~ 168
Y-TC291 18.5 ~19 0.79~0.8 210 ~220 0.85 290 ~295 143 ~ 148
20 18.9 0.79 195 0.88 230 112

YE 2 Ty, oy S B CO, AL — IR RVRIE 5 Tyavs0 BT progo 40 B AK M EL R 0 57— RIS RV 5 A G AR — 5

M6 AT L, M1 AL M2 57 B3 1 14 0 3 R P g A5 i S T v
YRR AL, AR BI BT, BT &, WA i 210C
~375°C ,Jfizk & J1°H 85 ~222MPa,

2 BB DX A R DXl B N A 2 A R AR BT Y
Rk Ve G, A A RN (2.5 ~2.7TY/m’ ), L) 26MPa/
km (A BT AR SRAF R TR R 3.3 ~ 8. 5km; &
JE B R I B A A U s B G, M2 I 9 B G o B A
WA B FR B A 1 AR R G N #OK R &R
3, V) e FE K T 00 B SR A U TR B R 8.5 ~ 22, 2km, i
SRIRBEIR R o A MR , HeiioK R 0 W6 B3 B0 B AR IR 5
Fedgea R0 SR AR D TR S AR AR ), ¥ 0k 8. Skm, FE 4y 3%
B B Ol 8. 5km Ze Ay, HE I FW 2 RIER, ik R 5
TR THMA S ZE, sk RE SHKENRSE
Z [

4 B

ARV & BIF ST AN hE 06 TE 0 Ir R IE B T i R
BARA L) H,0 F1 CO, =, Vo, TEH H AL, SR,
AR T UL I A AR RS S . WK, BRI
AT 3 B AT AEAR R AR B ORI — AN B, AT 47 A
TSR A B 1 T

&3 FNH T B BOR 2 BT B B A SR R 1 R A
REARRLT, B H A N RRAE

(1) H,0 + CO, [ 45 99% L) I, Ih45 5 584
BTG T RIS IR B B A R — B, ML EDUE , SR 1 B
W IR JE - KR &

(2) CO, &4 R 7.3% ~21.5mol% , H.7E 2} Bt &5 F
10mol% , £ F W™ By B S AR T 10mol% , 4878 £ 80 B Bt
WS &4 T LA CO, b3 MRRAE AR B IS VE T . JC5E , BL &S
K5 H5EEKAHEMRREMREL T2

(3) JMrh ¥ A — s i CH A H,S 550K, B4
TR 1 IR AL ZE R A AR IR, B [ A CO, Rl Al it 2
(Tco) & T4 CO, =ML, CO, AKGHIRLIEE & T 10°C,

(4) BB B RiE S8 R = (CH, + C,H, + H,8)/
€O, 124 0.01 ~0. 02, F WA K B (R if I 24k 0. 03 ~
0.07, W& TH, W] F B A" By Be i a8 Jst vk 3 ik, A A1
Au® —Au” A R F R EGAY Bl S0 ST P
PEo B AT B BORE R T ARSI RERD 5 R B R
4 3t o S S AR LR E

(5) ZHFEM T EAH CH, SR APREA RS S
TR R o e A 45 R 5 T L o S B 5 A 3 B
R ARRFERE EHEER 18R a3 = i iR R T
AIREYE s AP AT 5 SR A HLAE S PRI 5 ) (Boyle,
1984) ;A TR B, T GE KB K.

5 WRERIN IR

PR &7 R EXKE
(IR IR B S R T i s S ONIDER 7 BRI ISES
TUHFAE 73 e (R AR, 20025 574 A%, 20035 BRATHAF,
20045 BHHIAE, 20045 I, 2005) BT ASE I T RAREL 6 R
MRIAIEE LTS 3 AL B IR ORI 2R, 3¢ 4 £ %t
P T S T L BRI R AR G B 3 A AR

4 BRI AT 3 BT BR AL~ F AR AR S 2% R,
PRI S IR — 2, W 5 R AR T — 2, W A
IS5 L B AR MR B2 PR — 2, AR S 3 1
AR o BVATI R, A7 PR35 R i 5 R AR e — B, R
RIS R TCR A R A R A
JRAE T T 5 T B8R I AR I 453 L R PR — 2, 2 A
TER & CO, (FHik 7.3% ~21. 5mol% ) R AR LA™ il B A
P 1B T 5 67 AT 5 | TR LR AE SR 43

5.1
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F3 LT REEREFESHERE S (mol% )
Table 3 Composition of gas phase in fluid inclusions of the Yangshan gold deposit ( mol% )

B B Pl WrEs CH, H,0 C,Hy H,S Ar C0,  H,0/C0, R

Y-P-27 Zrgi) B 0.23 78.311 — 0.004 — 21.454 3.65 0.01
P-5 B 17k 0.244 85.049 0.016 — — 14.691 5.79 0.02
L-305-1 2240 H 0.364 81.902 0.048 — — 17.687 4.63 0.02
TC291 vrgi) B 0.24 84.961 0.09 — — 14.708 5.78 0.02
PD112-1 2240 H 0.379 78.572 — 0.023 0.072 20.954 3.75 0.02
Y-P3A 2240 F 0.211 89. 844 0.042 0.003 — 9.900 9.08 0.03
PD112-8 224 ¥ 0.472 91.138 — 0.004 — 8.386 10.87 0.06
ZK1716-1 2240 ES 0.232 91.393 0.008 0.005 — 8.363 10.93 0.03
1309 M5 40 ¥ 0.351 92.175 0.109 — — 7.365 12.52 0.06
gt-402-2 2% 30 ¥ 0.454 91.672 0.104 0.004 — 7.767 11.80 0.07
ym621-1 AT ES 0.377 89.446 0.135 0.004 0.011 10.027 8.92 0.05

T FREHEART AR R = (CH, + CyHg + H,8)/CO,

*4 ALY SELERMFREST R RS RESFERT
Table 4  The geological and ore-fluid features of the Yangshan deposit and their comparison with the orogenic- and Carlin-types

gold deposits

I H SRR e IR S FH L7 #i

TR 35 A I i X Bt 1 iy il At 1 Ly i -

T b J3 A 7 5 A TURUbAE RAR TR A v #=
PR R B IR T BIRBE . e s
FE Ay 1 PN DT Y J2 1A B Wi 2 B L) A2 R T2 H=

N SIZS R SUE JoR , A A JARODR  ARLJZIR , 32 A JRAR , 321 S A
S K, B S BTRE Ol L TRCEIE pgr  —
T AT A E R SES W AP EX AN 2 A
TALTTEA S jv?vu,’nﬁ) g E;: I’;)S’ Shy Tes ) u-As-Sh-Hg Au-As-Sh-Hg e
FIOR G B, T L4 e, Wl 4 B A0 W14 i

(o Zi5 Sl €O, , % CO, , KW IR €O, , % CO, , KW 1l 7
Ttk €O, i >5mol% ~30mol% <10mol% 7.3 ~21.5mol% EANIEiL!
TR <6 wt. % NaCl eqv <8 wt. % NaCl eqv <5 wt. % NaCl eqv e

Ry R 3/ EITRTN S HE K s R AR GRITREN SCAIIE

F R ELE 200°C ~500°C 160°C ~250°C 210°C ~375%C (#iigk) SeANIEL]
JEA T 50 ~400MPa 25 ~65MPa 85 ~222MPa( #i3k) 11y
TR R G > s < s (1K) k- (#s) -k i 11 7
TARARIRE H J f i 111 7

Al a HR EZES M Kerrich er al. (2000) FIEAT L (2006) 3 b ff b %5k =22 I8 Kerrich et al. (2000) Cline and Hofstra (2000 ) 1

Hofstra and Cline(2000) ; b ffi ¢ HEHRZ MBI (2006) ; b d FFRR MG 51 LT RARR

BHRR
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S5 THIHEAT 365 1L R -R AR R B O RRAE s AR B A B
—RK B, 5 R G — 2 BT W4, 5 i
IR — B0, R B by A AR i 56 1 2 < A 2o O R AL 5
SR, BH LG 30 0 4 (AT A A A B BRE Tk o, 4 B0 g
ARAE R B, ELBCH™ I ] J2 B 78 b B (R A T, Xt 3 1
Y A PRI BT AN 225 1 R 1) B SRR AE

ST B LD g 6 M R B 2 R AR 5 A T A 2
YR B2 B R AR TE RN A 8 1 Rl 5 1L T
1 1] (o Ji e A0 (BRATT 5 27,2004 5 4% 98 742 46, 2006) , BB
PREUBLEA , 5 74 2 I B 28 080 e b X R AT )92 AR
P AEE DO AR — PR B AR SORR Z 9 FHILR  l
AT HZE R A0

5.2 FRUBEST AT EIEESFILE

FH LU A0 44 22 1A v 14 & RO 0635 40 B
YRR B R AR E & CO,, 38 7.3% ~21. Smol% , Wi, = 1
CO, &I L IR BE K, e J7 %808 , Wi iU A4k B
BRBKIER, ROBT Y EEET S CO, B, N
A LA CO, A FKIF R T, H AT BA
BRAG Wb B KR B A A R, R Wy 1 & AR
TE M CO, F AWK A R (R 3) o R Bir B (4
ISR SR B, 380 CO, S5 AR K k3% , VAt 14 46 52 4
(P 3) R B P 0T (S BB D | H ARG 55 ) PRt
TEo TR B B A £, 2 1A 4R T 3 28 4k T 85 ~ 222MPa,
AR T E 2 210°C ~ 375°C, iz b i 2 22 AR 4 &5 i 77
e, R EB Bk ) 28 TRva ) SRk E I Rz
[F1) 2 K™ T 224 B W7 22 1 4 Y ( Sibson et al. , 1988) Y45 2R,
SR 8. Skm iy,

PR LG8 PRI A 2 e R — =& RUTPUd IS, 0
A EVER AT 2 M s A H AR B U-Th-Ph 42 8% I 5 (47 98 4
55,2006 ) R AR MU A Ry 190 £ 3Ma, A7 5 4 ik v 85 1
SHRIMP 4£#% 4 197. 6 + 1. TMa ( 55 4x 10.45,2005) , &0 4
(B S B8 40 k) 3% Ar-Ar FEAEH Dy 195. 31 +
0.86Ma, ZE MR AR 190. 71 2. 37Ma, 5 {Fph A% #6 5 B
B4 = B K-Ar 4F % 22 4 F 171Ma F1 209Ma 2 [1], -3
189Ma ( 554 55,2003 ) , 78 434 WY 1 1L 46 T2 0 T AR 2
o BFFRIRWI, 2204 G 1113 19 1l 7 206 6 I PR 8 R R A
RERE S RAENSEFERER=81—R O
A, IF DAORE 20 O 3 LA P g e, Jis B S L 4 Y B
flf 45 3 (L7 ( Yuan, 1996; Zhu et al. , 1998; Chen et al. ,
2007; Li et al. , 2001; Zhang et al. , 2000, 2006; 15444 |
2006) , Gt LASE , BA 1L 45 g T S 1y ] il e 1L 3T B
ERE R,

Bt 3 1L AR - B30k L 49 J5 18 A 56 K AR T3 it K
(BRI SRS 145 ,1992) IR RS B R ALw AR [H
T X3 H g R R A R 2 e, IR YA AR B O 1) IR s X3
B, AR, MR A I i 1A s 7% 8 E R SR A P, K
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485 (4R35 2T B sl e - R S0 S BURL IR R GE 388 T
E IR RGUREOK R ) R GEZ 0], 5 K ARSI 84
JRITUUE LA K W 203 ) 75 (Healing ) FIAZE ( Broken) , 1P
FH L0 PR SR 4 38 75 SCFIAIL o B T PH L 10 DXORT#E A
POZWe3E LLAHF AT 2 & & 3 R i il 58 8 5 (b DUa
TRCA ) -BRBRER -k s i (RPRRfEJe A &), ix 38 a1k id
WE e AuAg As Hg.Sb.Bi Te Tl U, Ba Z£ 0%, I [f i
RGBT W5, BT R RA RARBL S0 R 11
TG R TCR A G i H., B8 WA & 0 B A A
[, AT DL BN TSRO0 (1) 22 07 3400 38 1) | o A A5 o e 45
IR & (kb5 ) I, A T A B B B AR
PR 2735 Sl T AR T B G A P R K S AR LA 2K
TE HEA J2 2 FRT 428 R AE A9 B 0, a3 80 4 S bR R 4
o (2) MWy 3 (e i 2 BT 04 ) U0 28 8 Bt A B T 1
JEIF, EARELE A B 135 K 2% , (H 5 (9 5k 20 PR R AE
B HIE R ARG KT , FREA F T iRE % | iR
W, BN e A R B 2t L B 0, ROSHER ik B )2
FERRAE (9 8 1L A A B (5K SR, 20065 BRAE 55 %, 2004,
2007) o (3) A £ 30T W 2 1 R AR, W] LU K-
TARE RS, TE KR RN T IR (EIER AR & RE
B RSP B R B S AL B o (4) 2T 20 1 ) 258
TR TR EEIR S R WAL RS K, 46 5 B A X T
weEe s REMNEE T A1, B TR AR EL, H
PRIBPEASTE W FEE TS, 46 B R A ) M- EPE G 36
- AR R &0 AR f 0 3 25 [, DA T T A
ARSI R BEA T A R, (R I AR BE AR B A 1 R
LAY B R T2 B LU A TR A o

6 &iie

(1) P AR S RERE T 3 AW B Bty
TR B, R B R R LA CO, A2 £, 3 — i
FEEFT 270°C ~300°C , L <3 wt. % NaCl eqv; FHEKR
FHal CO, JKIFWFIY CO, IR, ¥—R LS T 210C ~
270°C , L FFEE P FE <2 wt. % NaCl eqv #1 3 ~ 5 wt. % NaCl
eqv; MERTEBL HUR BRI R AR, S — R R P 7E 160C ~
210°C , # & <3 wt. % NaCl eqv, FBIFILGT 2 bR
& CO, WMATE B T IR IR IR

(2) R B BeZ R e B (A7, 2 — TR BE AR DL, 45
TR TAARTE £ R B B AR B I, CO, S84 &y btk , K
SRR . A SERET, ER B A B AR AR
85 ~222MPa, B ALIE IR , 288 T e MEoKIE S Z 6, &
TR T2 () B A B R 45 L, PR TR BEAE 8. Skm
At

(3) BB AR L4 D98 3R 0T, B Bl 2 B Bt
AR CO, HEHNT.3% ~21.5mol% , 53 114 B it A4 H:
— 3 WRBI R A IR CO, & i B3 BRI, SRR i



BB HR LA R LA R R R £

PRI CO, 5 BRI .

(4) X HLRITFE T, BH LG B A8 B U (A P S5 5 3 1 Y
BB MU AR SRS R ARG A — B E O T I A
3 L RUFI R G AR, 07 348 b B Tk o 8 ™ 14
WEARBE 7, 0 5 3 L R RO 22 3 B e IR, B L
" St A A A A A2 % , B BT Bl ol 4 3 1 i R AR
T FET A G A B B AR

Bt BRUR M EER A T RIS T TR
PRI T A , S AMI 2 O 2 B MR A ER + — S BRI R
SCRPRISK B H #8246 T, R EUAL

References

Bischoff JL. 1991. Densities of liquids and vapors in boiling NaCl-H, O
solutions; A PVTX summary from 300°C to 500°C. American
Journal of Science, 291 ; 309 —338

Bodnar RJ. 1993. Reviced equation and table for determining the freezing
point depression of H,0-NaCl solutions. Geochim. Cosmochim.
Acta, 57 683 - 684

Boyle RW. 1984. Geochemistry of Au and gold deposits. Beijing:
Geological Publishing House, 785 (in Chinese)

Chen HY, Chen YJ, Ni P and Zhang ZJ. 2004. Fluid inclusion study of
the Sawayardun Au deposit in southernTianshan, China: Implication
for ore genesis ands exploration. Journal of Mineralogy and
Petrology, 24(3) . 46 =54 (in Chinese with English abstract)

Chen HY, Chen YJ, Ni P, Zhang L and Zhang ZJ. 2007. Chemical
composition of fluid inclusions of the Sawayardun gold deposit,
Xinjiang: Implications for oregenesis and prediction. Acta
Petrologica Sinica, 23(9):2189 - 2197 (in Chinese with English
abstract )

Chen YJ, Chen HY, Zaw K, Pirajno F and Zhang ZJ. 2007.
Geodynamic settings and tectonic model of skarn gold deposits in
China: An overview. Ore Geology Review, 31: 139 - 169

Chen YJ and Fu SG. 1992. Gold Mineralization in West Henan, China.
Beijing: Seismological Press, 234 (in Chinese with English
abstract )

Chen YJ, Zhang J, Zhang FX, Pirajno F and Li C. 2004. Carlin and
Carlin-like gold deposits in Western Qinling Mountains and their
metallogenic time, tectonic setting and model. Geological Review,
50: 134 =152 (in Chinese with English Abstract)

Chen YJ. 2006. Orogenic-type deposits and their metallogenic model and
exploration potential. Geology in China, 33, 1181 - 1196 (in
Chinese with English abstract)

Cline JS and Hofstra AA. 2000. Ore-fluid evolution at the Getchell
Carlin-type gold deposit, Nevada, USA. Eur. J. Mineral, 12; 195
-212

Diamond LW. 2001. Reviews of the systematics of CO,-H,O fluid
inclusions. Lithos, 55: 69 —99

Du ZT and Wu GG. 1998. Tectonic dynamics and tectono-metallogenic
dynamics of gold deposits in West Qinling. Beijing: Geological
Publishing House, 145 (in Chinese with English Abstract)

Guo JH, Qi JZ, Sun B, Yu JY, Yuan SS. 2002. Geological features and
origin of Yangshan super large gold deposit, Gansu. Gold Geology, 8
(2): 15 -19(in Chinese with English abstract)

Hofstra AH and Cline JS. 2000. Characteristics and models for Carlin-
type gold deposits. Reviews in Economic Geology, 13: 163 —220

Kerrich R, Goldfarb RJ, Groves DI, Garwin S and Jia YF. 2000. The
characteristics, origins and geodynamic settings of supergiant gold
metallogenic provinces. Science in China Series D, 43 (Supp. ): 1

-68

2153

Lei SB and Qi JZ. 2007. Geodynamic system and multi-factor coupling
mineralization in the Yangshan gold belt, Gansu. Geology and
Prospecting, 43(2) : 33 =39 (In Chinese with English abstract)

Li C, Chen YJ and He SD. 2001. East Qinling-Dabieshan lithosphere
delaminating age, mechanism and direction-petrological evidences
and stipulation. Chinese Journal of Geochemistry, 20(1) ; 59 - 72

Li J. 2006. Studies on hydrothermal metallogeny of the Yangshan gold
deposit, Gansu province. Master degree thesis of Peking University,
54 (in Chinese with English Abstract)

Lu HZ, Fan HR and Ni P. 2004. Fluid inclusion. Beijing: Science
Press, 487 (in Chinese)

Luo XM, Qi JZ, Yuan SS, Li ZH. 2004. Geological and microelement
geochemical study of Yangshan gold deposit, Gansu province.
Geoscience, 18(2): 203 =209 (in Chinese with English abstract)

Qi JZ, Li L, Yuan SS, Liu ZJ, Liu DY, Wang YB and Li ZH. 2005. A
SHRIMP U-Pb chronological study of zircons from quartz veins of
Yangshan gold deposit, Gansu province. Mineral Deposits, 24 : 141
— 150 (in Chinese with English Abstract)

Qi JZ, Yuan SS, Li L, Sun B, Guo JH, Li ZH, Fan YX, Liu W and
Gao QB. 2003. Geological features and ore controlling factors of
Yangshan superlarge gold deposit. Geological Review, 49: 85 —92
(in Chinese with English Abstract)

Roedder E. 1984. Fluid Inclusions. Reviews in Mineralogy, 12 1 — 644
Shepherd TJ, Rankin AH and Alderton DHM. 1985. A Practical Guide
to Fluid Inclusion Studies. Blackie: Chapman & Hall, 1 -239
Sibson RH, Robert F and Poulsen H. 1988. High angle reverse faults,
fluid pressure cycling and mesothermal gold quartz deposits.

Geology, 16: 551 —555

Sun SH. 2005. Geological and geochemical signature of Carlin-like gold
deposits in the north Sichuan-south Gansu area. Collections of
Geology and Exploration, 20 (1) : 8 — 14 (in Chinese with English
abstract)

Sun WD, Li SG, Chen YD and Li YJ. 2002. Timing of synorogenic
granitoids in the South Qinling, Central China: Constraints on the
evolution of the Qinling-Dabie orogenic belt. Journal of Geology,
110 457 —468

Wang XM, Shao SC, Wang DP, Chen Y, Lin GF. 1999. Metallogenic
geologic feature and prospecting criteria of gold deposits in the
Wenxian — Kangxian area, Gansu province. Geological Exploration
for Non-ferrous Metals, 8(4) : 220 =226 (in Chinese with English
abstract )

Yang RS, Chen YJ, Zhang FX, Li ZH, Mao SD, Liu HJ and Zhao CH.
2006. The chemical Th-U-Pb ages of monazite from the Yangshan
gold deposit, Gandu province and their geologic and metallogenic
implications. Acta Petrologica Sinica, 22 (10): 2603 - 2610 (in
Chinese with English Abstract)

Yuan XC. 1996. Velocity structure of the Qinling lithosphere and
mushroom cloud model. Science in China Series D, 39 235 —243

Zhang FX, Chen Y], Li C, Zhang J and Ma JQ. 2000. Geological and
geochemical character and genesis of the Jinlongshan-Qiuling gold
deposits in Qinling oregen: Metallogenic mechanism of the Qinling-
pattern Carlin-type gold deposits. Science in China Series D, 43
(Supp. ) : 95 -107

Zhang GW, Zhang BR, Yuan XC and Xiao QH. 2001. Qinling orogenic
belt and continental dynamics. Beijing: Science Press, 855 (in
Chinese)

Zhang J, Chen YJ, Chen HY, Wan SQ, Zhang G and Wang JM. 2006.
Isotope geochemistry of the Yindongpo gold deposit, Tongbai
County, Henan Province, China. Acta Petrologica Sinica, 22(10) :
2551 -=2560 (in Chinese with English abstract)

Zhang J, Chen YJ, Shu GM, Zhang FX and Li C. 2002. Compositional
study of minerals within the Qinlingliang granite, Southwestern
Shaanxi and discussions on the related problems. Science in China
Series D, 45 662 - 672

Zhang J, Chen YJ, Zhang FX and Li C. 2006. Ore fluid geochemistry of
the Jinlongshan Carlin-type gold deposit ore belt in Shaanxi
Province, China. Chinese Journal of Geochemistry, 25: 23 —32

Zhang J, Chen Y], Zhang FX and Li C. 2002. Geochemical study of Ore



2154

Fluid in Jinlongshan Carlin-type gold ore belt in southwestern Shanxi
province. Mineral Deposits. 21 (3): 283 - 291 (in Chinese with
English abstract)

Zhu HP and Wang LJ. 2002. Determining gaseous composition of fluid
inclusions with Quardrupole Mass Spectrometer. Science in China
Series D, 45; 97 —102

Zhu RX, Yang ZY, Wu HN, Ma XH, Huang BC, Meng ZF and Fang
DJ. 1998. Palaeomagnetic constraints on the tectonic history of the
major blocks of China during the Phanerozoic. Science in China
Series D, 41(Supp. ): 1 -19

Bff FR 32528 Sk

Boyle RW. 1984. £istisRib: R 407 IR, Jbat: HBHi AL, 785

WRAETT, BT, K, SKIEZR. 2004, R R LB FLIE /R4 7 I 14
RIS, B WEA, 24(3) : 46 -54

WRHETE , BRAG S, i, TKAT, KUK, 2007. HiiBp% L /R4
AT I R 3 B R IR 3 . AR AR, 23(9) : 2189
-2197

WRATR, LA 1992, BVE4H M M. duat: sRRdipit, 234

Wrfirst, sk, SKEH, F Pirajno, 258, 2004. 747806 M [X A28
TG PR B R I IR A3 5 AR, HUBRIB I, 50
134 - 152

WRAiT L. 2006. I ELG IR B B R s ). E bR, 33,
1181 1196

FEFE, R 1998, VHZRUA DAL 1 1A 3R Ko 4 i H  3 ) 2%F.
Jent: MBI, 145

R, FaL, IME, RETT, . 2002, H FH LR A 4
W IR BURAAE B . BT, 8(2) : 15 -19

WEDR, FF4 . 2007, ol B L4 0 bR 3 2 L 5 2 E
B HUBT S R, 43(2) : 33 -39

ELFI| 2007, 23(9)

Acta Petrologica Sinica

ZEgh. 2006, H R BH LA S RS, db R K 2 A R
X%, 54

FElfeE, SRS, R, WO, TRE, KO 2004, IAfEEIK.
dbnt: Bl it 487

TG, 4, =, 2. 2004, HR LA R R TR
FeFas R E 2R W bR 22 iF 5. BUARCHL T, 18 203 -209

Fra b, AL, m AR, XA, RE—, EE6k, 2=E%. 2005, |
A8 B L0 PR AT DE ik rp 4 41 SHRIMP U-Ph AEARAEBF5T. 7 IR
MU, 24 141 =150

Frai, AR, ZRA, IME, SRR, FER, K, X, mEk
S, 2003, HR A S0 B B L A T R Ml BRRAE S 40T B R AT
HITIBTE, 49: 85 -92

IV 2005, J13b— T Rt X SRR G 1 PR 1 b [0 - b 1R A 27 ¢
fE. HUFFRT M, 20(1): 8 -14

F2EE, BRI, VEARBE. 1999, H R SCHEH X 40 S ARAE S5 R
brdk, BOSRY 57, 8(4): 220 -226

oA, Wi, REHT, R, BIHAR, XA, & . 2006.
HR BE L A Ay Th-U-Ph 427 45 % B 20 ot A8 3 .
HEHE, 22(10) ; 2603 —2610

aREAS, skA T, FAERE, B POME. 2001, ZRIAE LA 5 KRB
2 dent: Bl it 855

ok, BRI, BRAEE, JTSr4r, dkoE, T HEE. 2006. ) pg g AR A
SR A0 R R R BRI 2. 2, 22.(10) ¢ 2551
-2560

gk, R, SKEDH, 25, 2002. BRI SR ILRAREL G0 L
TAHERL 2 DESE. &R, 21(3) ; 283 -291



