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Fig. 1 Structural sketch map ( A) and geological outline ( B) of the Jinlongshan gold ore belt ( modified from Hu et al., 1994)
1 —Fengxian-Shanyang deep fault; 2 —Fold core ; 3 —Direction of main stress ; 4 —Fault; 5 —Overthrusting fault ; 6 —Geological boundary; 7 —
South-north suture zone of Qinling orogenic belt ; 8 —Boundary between North China ( NC) craton and Yangtze ( YZ) craton; 9 —Gold deposit ;
F; —Qiuling- Potongya fault; F, —Zhen' an-Banyanzhen fault; F; —Miliangchuan- Anjiamen fault; F, —Dapingnan-Changgoukou fault; D, d —
Middle Devonian Dafenggou Formation; D, y —Middle Devonian Yanglinggou Formation; Dy n —Upper Devonian Nanyangshan Formation; C, y —
Lower Carboniferous Yuanjiagou Formation; C,s — Middle Carboniferous Sixiakou Formation; C;y —Upper Carboniferous Yangshan Formation;
P, — Upper Permian ; NC — North Chinacraton ; QLA — Qilian orogenic belt ; QL — Qinling orogenic belt ; YZ — Yangtze craton ; SG — Songpan-

Ganzi orogenic belt
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Table 1 Characteristics and homogenization temperatures of inclusions in the Jinlongshan gold ore belt

IR R PERL B %L A K

W ALBY B /um e/ % ty/ C
Eop Al
A J153-2 VEE REEFIR BERR AR 1~5 6~30 158,199,207
iR 1k FPD7-Ca T4 AFRIR A6k 1~3 10~20 151,218,246
WAL 031,038,k mgl 2.5 A19E JrEA =B, AR BIERR SEE% 1~8 5~15 81,136,139,142,157,160,178
i
EREA QPDO-1V,QPD-1(1) A% AFRAR HIELIR i SR 508 8 1~2 5-~25 182,198,215,217,253 268
Bk Q Tc0-Ca,Q304-7 AU JTRA AR R A IR 3~6 5~25 181 ,184,187,205,277
IR Q304-5,Q304-6 7 iR IERIR BEEPR KR ZEE FETR S 5~8  10~40 149,153,161 ,184,212
JE AR
Bk Y30-1 VEE R KA 0.5~3 2~25 120,167
IR Y40-9 Vep SAPRIRERR AR BB K&K 0.5~4 4-~40 120,192
Rl
Bl 1k D3-5 Vep K% AR AR 1~3  5-~30 142,144

o R IR R B (1997) BRI (1997) LLAA ISR 45 FIL &

KE AN HERZHNT 5 pm,—BAEL ~3 WHIETPAE 5 % ~ 25 %2 [0 SRR MER K4
pm T H G BB BE R BRIR sh AL B A IR AR J7E 40 x 10 A% S 30BE T ) WL G 40
EEAARZEAN BERCBAR R T AR AR 2 DU R RO A AE IR AR T A 2
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158 ~268 C B PAE 180 ~220 C,#JE w( NaCl) A
5.7 %~7.85 %( TKEBAE ,1997) SE LB B —
T 120 ~277 C BEHLE 140 ~ 220 C, w( NaCl,) N
8.3 % ~ 8.6 %( TR ,1997) ;M b e (1) 35—
WEHR 81 ~184°C BT 130 ~180 C KW M T
A 913 BT R 91, 34— Vik S B ALK [R] I S 7R T R
W IR AT TR, A ER BE R AE A7 O I AR G
TG IR —FBRFALE

2.2 RIKERKRGHENS

M 2 R BUE Y A SR R ar > FoL

Na® >K" JET C - Na" BUGLAR GRS BT
IR B LI Be i 2 R -
K5 WA bR s i 0 P v o HL B R 1 R
(1 Ak Rt LB SUT 90 i, 0 T 2 AT i B ) B U A
AT SE 9 I R B W) S R BE T A T2 Gl B B, K
A 7/ DR ETINE RN PN 1P/ RN ~3

Al — SRS R A P AR Na KT

.Cl" .SO}” Na™ .

SOF" Cl BAR I (BH B 7 1) s B S v 1 g A
()1 Mg? " A F - S G AH S B 2) 51 B g
SO /" WWHZELL A Ik — M E R %S
(1 SR DA T e A A B AR R S O I B 11
L MAE S0 S4B 7R mi |, Mg Al 5 sii0
KIS T 4G M MgSio, JF LB BERER #h 4 ) X
DUUE ARG Mg? ™ R H BB AR Fe 70 IR AR A4
B, Na ™A K RT A S B I A0 S RH B i T
JAR S [E R AT DAEOR sie o B TE K SiF, T
i PR AR Si0 BB S R E R M
P e A, a1 B WA B v T s A
M PR cod- wca®  Mg? T R TR
1 ,Si- O 2% [T B8 3% BEA XA AR si- 0 45 9]
BRI P B TR AR AR AE TR 3
BHFRAAI IR E T B8 T cacoy AR
T MgCo; MLSETTNE IR Me? i B Tt p A
(OF 2 N LRV P &G = o2 B Rl T A iV AR S
1 Me? S AR Na® K B EAHXT R .
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Table 2 Liquid components of fluid inclusions in the Jinlongshan gold ore belt

. ” , . wy/ x10°° a Na* ..
WK K-S Wk R/ I L &TE
F° a°  S0i HCO; Nt K'  Mg' @' Iwm® xwm® JF /K
Al
FPD52-1 SVt A¥ S 2.23 3.38 12.99 10.37 1.23 18.44 — —  18.60 19.67 1.52 0.07 *
J153-1 SV AY 0.44  49.40 1 .85 —  30.88 4.71 0.95 0.00 51.69 36.54 112.27 6.56  **
FPDI-Ca BT TfRA 0.89  4.78 53.60 —  2.54 0.38 - — 5927 2.92 537 6.68 *
Fmg3 IR TIRAT 035 1.41 1 .44 — 0.63 0.33 2.08 — 320 3.04 4.03 1.91
F mg-4 IR T4 0.05  0.24  0.29 — 028 0.29 1.26 —  0.58 1.83 490 0.97
Fmg5 IR TR 0.64  1.35 1.20 —  0.66 0.38 2.42 — 3.9 3.46 2.1 1.74
Fr 0%
QPD-IV2  &H L A 0.04 1.29 2.00 18.31 1.06 1.36 — — 3.33  2.42 32.25 0.78 *
QPD-Ca B ifEA 140 7.45  EK — 3.4 0.49 — HAK  3.63 532 6.41 *
Q304-7 O iR 031 3.56  0.96 — 1.26 0.40 1.57 — 4.83 3.23 11.48 3.15
Q304-7 Ak A% 0.05 21.00 1.20 — 9.67 1.34 0.07 0.62 22.25 11.08 428.57 7.22
Qo46(2)  BRREAL JTMEA 015 130 1.20 — 039 0.30 0.72 — 265 1.4 8.67 1.30
Qo46(5)  BREREAL JTMEAT 030 135 0.72 —  0.74 0.29 1.56 — 237 2.59 4.50 2.55
JEE AR
Y30-1 SVt A 052 259 0.62 — 11.47 10.88 0.02 0.00 27.04 22.37 49.81 1.05  **
Y36-3-1 B TRRA 155 4.90  0.44 — 219 0.42 1.87 0.00 6.89 4.48 3.6 5.21  **
LAl
D3-4 Ut A% 071 249 185 — 15.44 3.41 0.04 0.00 27.46 18.89 35.07 4.53  **

W @ A HCO; ; @ Kil ca?'

« gl BREFE1997) , x+ SIEBFIE(1997) FHE b ERRA G5 Ry 5T Y SRR A AT 5T

P ) KR SR R S 3 G i el e AR L5 o HA R BT A E IR Lo 1o A BB RIS 0T iR 22 <5 % . — IR TR IR .
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Fig. 2 Comparison of ion concentration between the inclu-
sions in coexisting calcite and those in quartz ( With Sb- miner

alization of the Qiuling deposit as an example)
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S BT 3o o v AT Ak R I AR i 8 R A (A
CO, WKt il I 1550 2Ky, U A A U R e YR R e
U RS G AN AL 7 T o K
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Raman spectra of CO3~ and HCO; in fluid inclusions
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Table 3 Gas components of fluid inclusions in the Jinlongshan gold ore belt
0
VRS B T HHn BO CO CH O g g
CH, H,0 CO N, GHg CO, O, HS Ar 2 4
Koy Al
FPD52-1 SVt A% 0.22 96.89 0.09 021 — 2.58 @ — — — 37.5211.67 2.40 27.99 0.12 *
J153-1 Wit H% 034 98.63 0.0 0.3 — 0.89 — — — 110.35 2.63 38.18100.37 0.39  **
FPDI-Ca B JifEf 0.06 95.47 0.06 0.42 — 3.99 — — — 23.94 66.95 0.94 63.25 0.03  *
¥ mg3 WAL T4 036 92.97 0 0.22 0.62 5.56 0.07 0.07 0.11 16.68 15.44 oo o 0.06
¥ mg-4 IR TR A 0.29 94.93 0.38 0.22 0.73 3.21 0.08 0.10 0.06 29.61 10.90 0.77 8.44 0.21
Fmg5 IR T4 0.23 94.78 0.10 0.56 0.76 3.23 0.13 0.12 0.09 29.37 13.85 2.43 33.61 0.10
g
QPD I\:2 EWih A¥ 0.22 95.81 0.08 0.44 — 3.46 @ — — — 27.7215.91 2.67 42.49 0.09 *
QPDI-Ca b 74 0.27 94.08 011 019 — 534 — — — 17.62 19.47 2.44 47.47 0.07 *
Q304-7 Bk fA%E 0.40 93.48 0.55 1.24 0.47 3.48 0.08 0.12 0.18 26.85 8.64 0.73 6.34 0.27
Q304-7 B4k JifRA 0.46 9258 0 0.06 0.96 5.41 0.05 0.07 0.42 17.11 11.79 oo ©  0.08
QCS7 B TfRA 038 86.21 0 0 1.0 10.25 0 0.21 0.95 8.41 26.69 o o 0.04
Q04-6(2) BRI 74 0.69 7456 0 0.56 4.50 17.70 0.17 0.21 1.63 4.21 25.68 oo o .04
Q04-6(5) KRR Jif#f 0.52 84.83 0 0 0 14438 0 0.09 0.08 5.86 27.68 o ©  0.04
JEAS:
Y30-1 SVt A% 0.21 95.50 0.01 0.69 — 3.60 — — —  26.56 16.89 31.25527.73 0.06 **
Y36-3-1 B J7fEF 0.02 96.06 0.09 0.05 — 3.77 @ — — — 25.47164.46 0.25 41.12 0.03  **
Bl
D3-4 EWih A¥ 0.08 98.71 0.02 0.15 — 1.05 — — — 94.39 13.64 4.85 66.08 0.09 **

¥ RS H R=(H, + CO+CH,)/CO,; * BIAKREH(1997) ; ++ BIABFITE(1997) ; He o1 ERFA B M5 HhERY) EL BT ) 2 IR AR
A I 16 R RF- SR P DU R o 0 v 52, O bl o 78 5 H AR A AR MR SR 410 RG202 B, T4 EN (SEM B, - 1 .76 k VLB T
A LEL; B 78,50 e VIR IEE 50 ms/ mau ;B RE 5 x 106 Pa  AHXS 0T IR 25 <5 % .« — AR TRIIIBR .

WA T (AR JLAESE 2001) JEH LG B 15 4
W (O 5 1998) KL 0™( EHEAESE 2001 ) Al
B PR Sui et al . ,2000) % ik H Hy0 CO,
N 1 38 v | S W BT AR S A RO A AL
2 F 1 5T R W LR (R AT R AE 1992 5 Kerrich,
1993 ;Groves et al . ,1991) .

MABEAET o H, ME =M B cH, &
NG 1L R e T R K W A Ak b e, .
Gy He M3 i T B0 LB B X mT g2 D5 2 ™
M BT LTS R TR BT RORAE TN A
filtr= 4 CH, (G Hg F1 CO, 55, M3 B0 J (1) 52 4

O T BT B Sy s R I ) R i
& HFT ¢ H AL .

30 U S S B A R AR AR R L

ME 4 PR LLEH 04 65 0 B TE +16.5 %
~ +25.5 %, FEP0, HUIBUE 8 o ( +5 %~
+25 %o, BRATIEAE 1988 Hall , H DA W] R O IR

ok B 6t o B I A 2 B S s AT T 5
FUBA TR 2R ACHe . L0 R 2 U4 T V- B S ) 2 R T
W b b Ve 5 i i EOIREE U 8 o e e A
20 %o/ AT (K BRI 1989 , KA R A 8% 0 N
20.5 % ~ 21 . 4%, & I XY KA 680N
23 .4 %o e H AR S o' o AR RE
M i K 6% o BIRFAERT LLA Y N84k
BB (24 .3 %o ~ 25 .9 %o) B0 IR ALK Be (16 .5 %o ~
17 .9 %) A AR IS 02 ™ Ak 2 PR P A2 B A1
() O [R) 818 O WAL 12 T B A 1, 36 B AR K
HOYIDANG-e:  EAW YN 1| RN O =3 NI I D R (EBZ%L
BEnR 4) AR B BUAUA sD FIME
h - 87 %o, TIHEIAN - 65 %o ; FEUIRHT IR HT - 83 %24k
F - 69 %o ;IXLE 5D AE 2 Hh P AAR (k) RABEK
SD( 6D = - 88 %) (TKEERI 1985 BT B A8 A it
D8P O X RE LB 4y WFFEIX B AR S
R T2 J K B X T) N B2 A5 B AR K BT
FRBHAT |, 48 o3 A it IR B2 RO TR AR K 2
HOU G ATV R AR T A AT T AR AL
HealiE ok HES NMEET 6% o R W o Hi i
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T OL 2 X FAE Ve 2 2 ) N B B0 (B 1) (Ao
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Jinlongshan gold ore belt

*4 SXUEHTTYRTYWRAEERE (PDBIRE) S & (SMOWHRE) BIHIZR A K

Table4 6" Cppg, 5Dsyow, and 6'® Osyowof minerals and fluid inclusions in the Jinlongshan gold ore belt

Fig. 4 6D §f0 diagram of the ore fluid in the

W IR LR WK Y] 6Dllzo/ Yoo 8'% O/ %o 61801120/ %o 83Cuu % 83 Cyay/ Yoo w_i
oy Al
JPD52-1 K VEE - 79 251 13.7 — — *
J153-1 S DR — 24 .3 — — 1.5 o
J153-2 A VEp - 86 25.9 1.8 — = o
JPD7-Ca B AL Vi e - 97 22.7 13 .2 — - 4.0 *
J mg-3 g 1t JifiAT - 66 17.9 5.5 -1.8 0.2
Fmg4 IR £ 4k J7 ffA - 63 16.5 4.1 -3.1 0.8
F mg-5 iR Eh 1k 5 A - 66 16.5 4.1 -2.8 1.0
12 [l 2 GV o — 23 .4 — — 5 o
Fr i
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qPD7-Ca B 1K JifgA - 105 21 .8 12.3 — 0.3 *
Q304-7 B AL JifRA - 76 223 1.6 1.2 - 0.7
Q304-7 Bl 1k £ - 71 255 13.1 - 0.1
Q304-6-2 KR 1L TifEA - 69 22.0 10.7 1.5 1.6
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e leo,lzoﬂail‘ﬁﬂi AT TERITT R A 5 K0 2 W8 7 FE 43 SR 21 000 Inagiz. x =3.42x 10° T2 - 2.86 (KR ,1985,200 ~ 500 C)
Inajjgegi. k=2 .78 x 10° T-2- 2 .89( O Neil ,1969 ,0 ~800 C) R HIY WA . » H5I HIKEFFE1997), »+ HIHBFTH(1997) .k
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(Zhang et al . ,2000) ,FJ BILTTAE 2800 B 550 v AR R AAA R
R AL R 43 i 7= AR &2 ¢ 19 co, 3% cH, A
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Geochemical Study of Ore Fluid in Jinlongshan Carlin type
Gold Ore Belt in Southwestern Shaanxi Province

Zhang Jingl 2 Chen Yamjing1 2 Zhang Fuxin® and Li Chao'

(1 School of Earth and Space Sciences, Peking University, Beijing 100871 , China; 2 State Key Laboratory of Endogenetic

Deposits of Nanjing University , Nanjing 210093 , Jiangsu, China; 3 Department of Geology, Northwest University , Xi' an
710069 , Shaanxi, China)

Abstract

The Jinlongshan gold ore belt in Shaanxi Province is a Carlin-type gold deposit in a typical collisional oro-
genic zone . Its fluid inclusions are of the Na'-Cl type . From main metallogenic stage to late stage , the total
quantity of anions and cations, te mperature , and deoxidation parameter R of fluid inclusions all gradually de-
creased, which suggests the gradual intensification of fluid oxidation, the reduction of metallogenic depth, and
the increase of meteoric water and organic components. The deposits were formed during the uplifting of the
crust in the orogenic belt and hence had the similar tectonic setting with orogenic gold deposits. The CO, and
CO,/ H, O values of the ore fluid increase from eatly to late , and the wall-rock alteration is represented by decar-
bonation , which is quite inconsistent with the rule of ore fluid evolve ment and waterrock interaction of orogenic
gold deposits in greenstone belt and volcanic rock body . The analyses of H, O, Cisotopes indicate that the water
in ore fluid is interlayer water and meteoric water stored in wall rock formation. The high 8% 0 and 8 C back-
ground values in the wall rock resulted in the relatively high 8'* O and 8"’ C values of ore fluid and also the rather
high 8'® O and &7 C values of the quartz and carbonate minerals in this deposit. The carbon in ore fluid mainly
came from the surrounding strata. It is also discovered that Na®, K', SOﬁ' , CI" and total quantity of anions
and cations in the inclusions in quartz are all higher than their values in the coexisting calcite ; nevertheless,
things are just the opposite for Mg” " and F~ . The 8'* 0 and 8" C values of Fe-calcite and 8D of inclusions are
lower than these values in calcite and quartz. With ligand che mistry theory, all these differences can be ex-
plained as the result of water-rock reaction in the same fluid system instead of as the multisource nature of the
fluid (e .g . binary mixture) .

Key words : ore fluid, Jinlongshan gold ore belt, Carlin-type gold deposit, isotope , inclusion



