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Characteristics of fluid inclusions in the gold deposits within Zhongchuan area,
western Qinling and their geological significance

ZHANG Zuo_heng. MAO Jing wen and WANG Yong
( Institute of Mineral Resources, Chinese Academy of Geological Sciences, Beijing 100037, China)

Abstract: Detailed studies were carried out on the fluid inclusions in quartz from Liba, Jinshan and M aquan gold
deposits in Zhongchuan area, western Qinling orogenic belt. T hree types of inclusions can be recognized in these
deposits, 1. e., CO2H,0, COzrich and aqueous inclusions. The ore forming fluids are mainly of CO, NaCl
H,0 type characterized by rich CO,, low salinity, high temperature and immiscibility. In combination with the
previous isotopic data, the regional geological setting and the features of diagenesis and metallogeny, it may be
concluded that the ore_forming fluids were closely related to the Mesozoic syntexis or re_melted granitic magmas
and their intrusions. The ore_forming fluids were derived from the deep magma and mixed with meteoric and
metamorphic water. Some materials derived from the deep area might have been involved in the ore forming sys-
lem.

Key words: fluid inclusion; geological significance; gold deposit; Zhongchuan area; western Qinling
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Fig. 1 Sketch geological map of the gold deposits in Zhongchuan area ( modified from Lin Miao, 1994b)
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I —Quaternary; 2 —Cretaceous siltstone; 3 —Middle Carboniferous grevwacke and slate; 4 —Middle Devonian Xihanshui Formation: meta limestone

and meta_siltstone; 5 —Middle Devonian Shujiaba Formation: clastic rocks, limestone and marble; 6 —Yanshanian granite; 7 —Indosinian granite;

8 —fault; 9 —unconformity; 10 —gold deposit; 11 —gold placer; 12 —vein_type lead_zine deposit; 13 —vein_type uranium deposit
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Table 1 Temperatures of different types of fluid inclusions in the gold deposits of Zhongchuan area
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Fig.3 Histogram showing temperature of fluid inclusions in gold deposits of Zhongchuan area
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Table 2 Parameters of CO;_H;O fluid inclusions in the gold deposits of Zhongchuan area
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0. 667~ 0.751 g/ em’, 40 2E A K7 31K % 1 450. 703
~ 0. 839 g/em’, WAKM B E Ky 0. 708~ 0. 817
g/ em® . CO, [MPEIR XN 0. 11~ 0. 18; KT
NaCl [ R 23500 0. 002~ 0. 021; —#H CO, f2E4A
1 NaCl 1) S 2R 70 5k 0,002~ 0. 018, i ik JL
ANBHORAF = AH CO, A 2R HL0 1 BE/R 43 %K
J30.803~ 0.873(#% 2) .

3 e

31 RIERTRERM

WFTATR, 541 CO,HL0 V& CO, FIKEH 3
PP AR RIS . B CO FIZKI X P Al
i b3 20 43 AL R B A b 2 S AH TR K RT €O, 3R
FRPER IR B, COo FIZK ¥ 3 5 oty 53 201 4%
A F 2T COLHL0 A CO, FitAR i,
AT L7 AN A €O, F NaClLH,0 R F1 43 i 19, 35 4k
HATHFEI A, CO2 Al NaClLH 0 (AT 43 H0k 1k
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T AN EGAC RS . AR A ZE AR 1R 4 2 RO T T T T T

Je: COoHL0 L 3 1 L A7 A 7] £ ¥ — 3k 3 9 [ ook _

COx 1 COHL0 @IAR COn ARG i o

JERGE AR — il (JE T CO, A AE L

MJIJfEIJHQO,{F{?’J% 15% AR 40 el K 2 SBUIR ol u AR

KB TR B R RE b o TR i N s 5 it A 800 P\ :

S ( Ramboz et al., 1982; Oslen, 1988; Hollis- 200 _Ymmpa i

ter, 1990) LL & AN | uJJéi'ﬁ‘Jt»,wtﬂﬁffHum i o wol . |

. AT CUT AR R MR R R T R = \ i

PR BRI % RERE sof N\ ]

WIRTATIA, 7625 08 oh 1] 3 X G0 R of H B K 400-\ : -

1 CO. H,0 B LA CO, (AR 00 10% ~ ool / 200MPa

90% , WEAT CO» A3 EAN 10% 195 Ho0 A S | 100MPa

ik, 145 CO» RSN M 90% 15 & €O, [ = Al 200 —

BLHELE, 3 LA ERBIAH) B CO, tBEAA, T HLIY 100 Lf + WCO S

K W B ALK . B CO, IR TR i .

B 1 €O, M, # NaCLH,0 B %Y - T NaCL 0 10 20 30 40 SO 60 70 80 90 100
H,0 #H, AN AL IS — B S AHIE AL WA, e ATABAT K3 xCO)/%

AR — WG ( LL 320~ 340 CRIEA) 5 A4k
NaCLH,O B0 5% A (1) 1) — i J& LA 280~ 320 'CJly
fH(E 3) . Bk b, COHL0 R 1YYy — i LT
I TR TR AR, B A A IR A AS TRV 1,
) COHL0 AEEAAER A WA w5 ZIREY), £W]
B i A L €Os AT NaCLHLO 7 4 AN IR ¥ 1E 1,
COy M ERAK W 23 85 ok, b ST (1 R AH, IF 5
;;u;fki?‘fzimﬂ' CAF, A0 ™ At 38 A0 FH Rk AE 345

o BRPEWN s R BH, A UL A R P 1 AR Ak R AT BT
) 5, (HLEE BN JE CO.HL0 KR SRR (I 5) .
CO2 Ho0 BRI AR 2R FEVE[H 4 0. 62% ~ 6. 63%,
JNiJE CO,H,0 fIC#E FEAR R, JEA Lix N 6 hi
CO, F1 H,0_NaCl AS7E 35 DX a3 [ .
3.2 HERBESEH

AT E 2R W, AT 32 40 A0 ) S0 R
AR CO, A 35 4K F K % M A0 54K 4 CO, Al
NaClLH O AN 7 6 B 4 A, L3 — W Ay —
e AR 3 3 2, S AR 1) il 0 S Rl 3R s g, B
03 SR ™ e g . 2 U PR A U Dy 208 ~
475 C, FHEAE 300~ 420 'CZ 1], L 340 C A WAl 4>
Wil & 227~ 385 C, %124 280~ 370 C, LL 320 CH
WEAEL; 5 SR AR A 252 'C I 385 C, F % 300 'C#I
380 °C, HWA 2l 340 °C( & 3) . AKX &0 11
A3 RO TR A AR A A A, (H A 25 [l 7 280~

6 NaCLCO, H,0 #& R Jnd i COp FE Ho0
PP AH AN T DX TR 1 S W[ 0 ( NaClog) = 6% |
(4 Bowers Fll Helgeson, 1983)

Influence of pressure upon COo_rich and H>O_rich
NaCLCO2 H20 system
with w ( NaCl,) being 6% (after Bowers and Helgeson,

1983)

Fig. 6

two_phase immiscible areas in the

420 °C2 i), HUWEAH g 320~ 340 °C. 13540 344
T AN S0 LA S R R ™ s g 32 ZE X (] 43 31
g ZEH1 85~ 150 M Pa, 4z 1l 32~ 81 MPa, thJ 71~
122 MPa.
3.3 RUKE9LERY

1 E CO, A2 1A 1) W1 AR 78 4 38 P m] Bl v
WAL, LA R CO2H,0 AL BRI ) 15 36
JEK- 56.6~ — 61. 1°C, it n] W, wHEALT R CO,
b, AL AT CHy, 3 AT HE AT N, (CO 545K 5y
HAN, WETIR CO, FETRIFAIRE /T CO,
O3, W S — T ] CH g S5 15 BRI .
VAR R BEAIG, w (NaCly,) fH & 7 [ BL 8. 00% ~
10. 00% WAt 5 /N T e R, Jg T HaoO (% 3R 13) _
CO> KR . Mt COy MAH AT B JR 20 50N 1%
~ 68%, H0 [ #H Xf BE IR 71 43 %0k 31, 6% ~
87. 3% , NaCl ¥y AH X} BE /R 1 43 %M 0. 2% ~ 1.8%
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PRI B3 % 30 0. 626~ 0.817 g/ em’ .
3.4 RECHARKIR

& COo MUK MRS AEVF 2 S0 PR Rl AL AR 1) S8
$F1E ( Bohlke and Kistler, 1986; Robert and Kelly,
1987; Kerrich, 1989), Xf J- il & [9 K W A7 75 4 5%
(Burrows and Spooner, 1987; Jiang et al ., 1999; 3t
ORI 3, 2001) A2 )i ( Kerrich and Fyfe, 1981;
Goldfarb et al., 1988; Colvine, 1989; Kerrich, 1989)
LK I b HF T s b i 4K 2 5 ™ ( Newton et al .,
1980; Groves et al., 1998) 2E0H

UL B LR = NV S R T A 81 i e 8E
= 4.10 %o~ — 6. 43 %d T4£3C, 1999), B [F47 2% 41
J5 H R B R AR (— 5. 1 % 1. 4 %) BRI, 54
AR (- 4.7 % 1.2 %) S WA % (- 6 %o £
2 %e) AHIT, X 7653 Ut WIH™ X 5 CO, AL A H AT I U8

JRIAI(BPS— R 5o sltnd) o UG A A
8D ik — 63 %o~ — 92 % 8" Osuow 14 11, 10 %

~ 15.20 %o, 80 KT 2 4. 9 %o~ 9. 5 %o B 7545,

2000), o3 A T KK (+ 5.5 %0~ + 9.5 %)
(Ohmoto, 1986; Sheppard, 1986) A% i, %5 B 1Lk
WA T ok B A IR, AR KA RIR A  [RIA
F U UREAE 5 1 b [R) — oy 3 Bl s AR B\ R
U LG YRR A5 SR 5 0 R L AT AHAL A R AE, BP 65k
FETok B T 58 5 w] Gk I T Mg, Bl ik LA
F IR A TRNAT AN [F) R 1 K7 B /K 028 Ji /K

(AT ST, 1983; 41 ¥E 7 4%, 1993; H44 145, 1994,
1996; £ it 4, 1997; X J7 74§, 1999; F) B, 2000; %4
4%, 2001) .

7T Al v P v w2 1 0 4 U8 X P AT L
TAEHIR, K2 A L A AT G
A IRACE S = 10 0 e P BY D) R0 i 4 M 2 Ay o,
TR K 2 500 X R 6 A B S 2 e LA B A R sl
FRR . CEAZ LI BLAT I A R, AN [ R
VARTHI) 12 XS AL AR 131~ 232 Ma( Feng
2002), KZ BT T 161~ 197 Ma( 41 HEST
251903 Ml #%, 1994a; B0k 25 1004, HEfH A 45
2001) , M50 AT KIAE R A AF e 148~ 244 Ma
(7™ P4, 1985; 5K [H 11 4%, 198&»&.?@:4% 1993; ## fifi
WAE, 1994; 5285555, 2001) . X — A IHCTE B 5
%gai%h&ﬁ’hﬁjtmhm_&i@- X 160~ 200 Ma
TR B ST AR}y W, T3 S ™ U1 T X I 11 b
¥z J) "?—?/,\J\\A%JEI:P@{lﬂE?MLE[Il (BRI,
2003) .

et al.,

B S~ 1113z 7y 3 B0V % 0 1l X5 27 ) Al 9%
LR, FERE R R 2 kTG 3 . S FE b, K&
e i) 7 K 28k ) s B s A T A i B Bt s fr . 7
AR IEIABE P, TE R T — RIS 5 SRAE B AT K
KA IR, RIS BORSRA N L2, 5 HAb k5
WA A, 0 e Ly E W By U R T e .

4 ZEig

(1) VEZR0 b 1) Ml DX ™ AR VAL A £ 58 1R = 2 AT
CO2_H,0 & COp FUKW MR AR 3 FhaRAY, %
FERUAE COp IRERJE i A AN TR s

(2) B HAALL COLNaCLH,0 B0,
HAANFIFEEE ) CHy N, R CO 545 547

(3) WA ARRAE S T A A A v fig 2
HUE T () B H

(4) R fER S s iliashid i K s
e i) 5 R 28 ok [l s e e A FH A e B AR e A AT
DR F ARG Bk P RE i Ll R, O LA
AIEV S5 I

[ i 5%

Bog SN TAEIN, 738 T I AL B
W JR S R SCHF, o i B P AR B0 T b T B

PRATWE GO BRI TR 3, fElb— IR RoR
eariyl
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