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Abstract: The Jinwozi gold deposit is located in the central Beishan area, southern margin of the subduction-collision zone between the
Late Paleozoic Tarim and Kazakhstan plates. The ore genesis of the Jinwozi gold deposit belongs to the orogenic type. However, the
temporal and spatial evolution of ore-forming fluid and the metallogenic mechanism remain relatively unclear. The fluid inclusions in
quartz from different mineralization stages and depths were analyzed by petrography, microscopic temperature measurement and laser
Raman spectrum in this paper. The hydrothermal ore-forming process can be divided into three stages according to mineral assemblages
and crosscutting relationships among the veins. {rom early to late, i.e., pyrite-quartz stage (early stage); quartz-pyrite-polymetallic
sulfide stage (middle stage) ; quartz-carbonate stage (late stage). The gold mineralization mainly occurs in the middle stage. Two types
of fluid inclusions are identified based on petrography and laser Raman spectroscopy: NaCl-H, O inclusions (W-type) and CO,-H, O-

NaCl inclusions (C-type). Both of the two fluid inclusion types can be observed in the early stage and middle stage quartz; while only
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the W-type inclusions occur in the late stage. The homogenization temperatures of early stage fluid inclusions range from 200 °C and
300 °C, with salinities of 1.4 % —14.8% NaCleqv. The fluid inclusions of middle stage are homogenized between 160 “C and 260 °C,
with salinities of 0.4 % —14.5% NaCleqv; and in late stage they are 120—180 °C and of 0.2% —7.6 % NaCleqv, respectively. From ear-
ly to late stage, the ore-forming fluid system evolved from a CO,-H, O-NaCl system to a NaCl-H, O system, with the homogenization
temperature and salinities decreasing gradually. The results show that the ore-forming fluid system has evolved from the mesothermal,
medium-low salinity, CO;-rich metamorphic water to the mesothermal-epithermal, low salinity and CO,-poor meteoric water. From
the shallow to deep of the orebody, the homogenization temperature and salinity firstly increase and then decrease, which might be
caused by the multi-superposition of ore-forming fluids. The homogenization temperature and ore-forming depth increase gradually from
southwest to northeast area at Jinwozi gold deposit, which indicates that the northeastern intrusion may be a heat source center. There-

fore, it is prospected that there will be a good metallogenic potential in the northeastern mining area. The physicochemical and hydro-

gen-oxygen isotopic data of fluid inclusions show that fluid mixing might be the dominant mechanism of gold deposition.

Key words: ore deposits; fluid inclusion; temporal and spatial evolution; Jinwozi gold deposit; Beishan orogen.
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Fig.1 Location of the Beishan area in the south of the Altaid collages (a). geological sketch of the Beishan area (b)
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Fig.2 Geological sketch of the Jinwozi gold deposit
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Fig.4 Photographs and photomicrographs showing geological characteristics of the Jinwozi gold deposit
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Sample locations and characteristics of the 4th vein in the Jinwozi gold deposit
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Fig.6 Fluid inclusions in quartz and calcite in different ore-forming stages
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B AGTE 120~180 °C . iZ B Be W B4 2 {4 14 % &
0.91~0.98 g/cm® (A 8e,8f FlFE 1).

o Bt o C B B AR [ 2 CO, ML
FEAR T 46 CO, = A (—56.6 °C) R BRI
RS CO. S AT RES A CH, S LM X5
BWOLHL 2 A CH, B AW & (K 70).C B4 5
it CO, EaWH bR RGN ES W
Tl B K UK IR BE T BE R A5 1Y R B2 (R oM Y
(& 8b,8d FIZE 1).
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Fig.8 Histograms of homogenization temperatures and salinities of fluid inclusions in different ore-forming stages of the

Jinwozi gold deposit
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Table 1 Microthermometric data of fluid inclusions of the Jinwozi gold deposit

B R At 7% CO, CO: EGY CO, #4Y VK R 58— g
i Bz ] G WAL CCY  ARECO) B —W|ECO) [§S) TR CCH (% NaCleqv)
B ap:2 C 12 —60.5~—56.0 3.8~8.8 28.7~30.8(V) 245~319(1) 2.4~10.8
B Pag: C 22 —60.8~—55.3 3.1~8.3 26.6~30.3(L) 248~346(1) 3.3~11.8
L g w 84 —10.8~—0.8 147~326 1.4~14.8
h i C 13 —62.4~—54.9 3.6~8.8 25.9~30.9(L) 258~345(V) 2.4~11.0
LY A C 73 —61.8~—54.5 3.4~9.0 24.9~30.9(L) 226~364(L) 2.0~11.3
LR Pag A 357 —10.5~—0.2 101~334 0.4~14.5
11 Fita W 50 —4.8~—0.1 101~218 0.2~7.6

LS VAR, L I8 A,
5 118

R REEHNFREGE

MR C AL LR 14 35 43 4 — il B Ay — o7 XL
BB — i CO, AHBT i LB S 58 4 38— i B2 A1
FLINCOR #f4:(Brown and Lamb,1989) 1} % 3k 1%
25 AT B B A B 2 R B AT AR T - BB Bl AR

5.1

JEJ12R 137~ 282 MPa; By Be i 35 & J1 28 134 ~
301 MPa; B B Bt i T8/ C AU B4, R 45 3040 B
AR AR TR 0. 2 I B 6 A S K R L £ 4k
B I AR L R 2,76 t/m® , FiE R A TR 100 )
SRS R BOREE H 5.1~10.4 km, Y BOIRE R 4.9~
11.1 k. A B BOR R TR B2 5 4 07 PR A A % 52 A
I, RAER T LT IRM BT R R 5~11 km.
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52 REGEEBEUHLERY KEE

T T SCH B R A AT AT LUR L e T A
{18 I A F B A B B ) EL A G R AR R A (D R
B kRE W R C Al BR, M B R kE W
TG FER, RIS By B i AR B 4 2k CO, Al
H, O, BB B DL H, O R 35 (2) W AR 2= K 58 &
Y — IR BE WA R BEAY 200~300 C L & B BERY
160~240 C, EMHBLAY 120~180 C,5E ¥ —if
JIE AR AR 0 8 A (BT 9a) 5 (3) 36 BF A LB BE Y
1.4 % ~14.8% NaCleqv, & H BB 1y 0.4 % ~14.5%
NaCleqv, 2B B i 0.2% ~7.6% NaCleqv, £h &
SEEH BRI B R 9a) 5 (O BB BECL Ao L B BE
(2 O C BAEK CO, % B 435 4:0.30~0.39 g/
em® F1 0.58~0.69 g/cm®,0.53~0.71 g/cm?®, f 2
{4 485 BE 810,59 ~0.90 g/cm® .0.68~0.92 g/cm® , B
i B A B AR BB R 0.91~0.98 g/cem’,

25 b BT I A B A DB B B B B R C O, -
H, O-NaCl #& & [i] NaCl-H, O & & % 1k . 3 14 >k B
P PR SR LR CO, 78 T AR ) R
R AT CO, KA K AL % FRAE [ 1 1L 2
PR A P 5T AH 8L CBR AT 5% 5 2006 5 BR AT 5 55, 20075
Chen et al., 2012a; Zhang et al., 2012a; Zheng
et al.,2012;Deng et al., 2014) , #k— A/ T %8
PR A 1L 78 4 0 (R DI

WAL 4288 - A A kA 0 O A £ 22 4R Rb-
Sr ZEmf LR 4RI Ky 228 22 Ma (R B 45, 1999) . #
BB AT A P A =B A/ Ar AR IR R 243 Ma
CEE 45, 2008) , & B 4F #4 R 220 ~ 245 Ma;
AT DX A 5 1A AL 1<) DN 2 19 42 60 B 8] Oy 425 £
6 Ma(LA-ICP-MS #% 1 U-Pb 4E %, K & %) . w0~
A B R 2 SR TR 2R B R AR AT RS
5HE 5 I 5 A G ) A R AR X B IE T AR SCHE
LA A B 3 RN B4 55 R BT 3R AR (R TA AL,
53 REGRATEELRKTHETNS
531 RAEGRGERELNTE HREHR
S0 PR AE 3 1) 3 B P 80 S A 1 A 5 R R A
AT IR 4 5 kb By BEAR 6] R B2 A1 SR i o R
BRI TG (R 2) ) % B M 2 I R AF i U 5
(9728 AL ELAT TR REAE

FE 1590 m F &1 » it AR A0 28 1A 1 58 42 24— L JEE
J101~334 °C ,HEPAE 160~240 C ; Wi 0 B K3
BN 0.5%~10.1% NaCleqv, E{HEFLE 1.0% ~
3.0% NaCleqvAfll 4.0%~6.0% NaClegv.
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Table 2 Microthermometric data of W-type fluid inclusions at

different depths of the middle-stage from 4th vein

PRw o HoE Il SEa ) — tHhiE
(m) “™ Q) % (°CH (% NaCleqv)
1590 55 —6.7~—0.3  101~334 0.5~10.1
1550 36 —7.9~—0.2 116~274 0.4~11.6
1510 35 —7.3~—0.8 136~297 1.4~10.9
1470 36 —8.5~—0.5 110~328 0.9~12.3

F116~274 °C B TE 180~240 °C ; A4 B 1A L
iR 0.4% ~11.6% NaCleqv, EE{HE S 7 5.0% ~
11.0% NaCleqv.



3136 HERBLY:  http://www.earth-science.net

A3 %

TE 1510 m b s . A6 2 AR 1Y 58 4 1 — I
S 136~297 °C ,I§{E R 180~200 °C ,240~260 °C Fll
260~ 300 °Cs Ji M f BEAK M BE R 1.4% ~
10.9% NaCleqv, IE{H H 1.0% ~ 2.0% NaCleqv,
3.0%~6.0% NaCleqv A1 7.0% ~8.0% NaCleqv.

FE 1470 m Fp & i AR A0 28 1A Y 58 42 24— TR
S 110~328 °C,WE(ELE 1 7E 120~180 °C s fi ik 2%
REEE N 0.9% ~12.3% NaCleqv, £ ¥ 4 1i 7
4.0%~6.0% NaCleqv.

SV BB B 0 A AL AR e A ) — IR

S SN IR BE T e S R R A A G BR 1 550 moAR
o AL R A A R R A v A, A 3 A AR
TR (1 BE 43 A 0 B0 AR T B AR 5 B S B b i 1 B
K 8 ST = 5 BRI A R 4 AR R B R v IR SR
(RFAE CE 9b R 2).4 5 Bkl Ak 58 &3 — IR
IR it VR 2 B A — e — IR A AR AR AR
AT BE 5 A [7] B B i i 22 1k & i oK.
532 REGCEGEKFEFEMNTH MG X
AR AR KR E 4 T k.20 5 k.31 5 fk.49
5k CEL 3D 38 32 %8 A b kA v B B A it o A
A 2 R 1 Jb O VR S n DA e 3 RS R ik
B LA™ AR R 3R .4 5 ik C B AR R B /N R
1 O T T U =S S 1 1 S\ ST N T 7
INERAEI N

45k B WA A 2 R o8 4 ) — T R
S 110 ~ 328 °C, Mgl 4 160 ~ 260 “C, h JE N
0.7%~12.3% NaCleqv, IE{HE PR LE 4.0%~6.0%
NaCleqv([# 10a,10b 13 3).

20 Sk B B WA 5 K 58 4 B — R Y
153 ~ 297 °C, W {H A 180 ~ 240 C, b i Ky
3.1%~11.9% NaCleqv. B4 P 7E 6.0% ~12.0%
NaCleqv.C Bl ZE K CO, BAYIGILIRE R 3.4~
9.0 °C,CO, &B4r¥H—IR LI 25.6~30.9 C, 5%
Sy — YR BE VS B R 241 ~ 364 C L, WE{H Ry 240 ~
340 CL 3R BN 2.0% ~ 11.3% NaCleqv, & {f N
2.0%~8.0% NaCleqv,CO, % & 0.53~0.70 g/
em® I 1 R 135~ 260 MPa, Xf i 19 BB I &
9 5.0~9.6 km (& 10c,10d FI5k 3).

315 Bk B Be W 2 R 58 4 34— ik B Y [
S 114~290 °C, BB ATE 120~260 °C , WE(HE T
TE 160~240 “C .3 JE W 1.4% ~13.1% NaCleqv, I§
fHH 6.0%~10.0% NaCleqv.C BIfu ik CO, EB&
YIEALIREE N 5.2~8.6 °C,CO, 431 — T BE 3 [
H26.3~30.0 C, 5% & ¥ — i B H R 240 ~

318 °C ,WE{H Hy 260~300 “C,EhBEH 2.8% ~8.7%
NaCleqv, EEE FIE 2.0% ~6.0% NaCleqv, CO,
M) % B 0.60 ~0.69 g/cm®, WA JE J1 N 134 ~
279 MPa, Xf W B A R BE A 4.9~10.3 km (& 10e,
10f f15k 3).

49 Sk By B WA R 58 4 1 — Y B i
Hh129~310 °C, Wl 5 7E 200~260 C, Eh B Ny
0.5%~14.5% NaCleqv, & K 5.0% ~6.0%
NaCleqv,8.0% ~9.0% NaCleqv.C %41 Z K CO,
HEWIEIRE N 5.1~8.8 °C.CO, #4314 — ik &
R 24.9~30.9 °C . 58 4 3 — 5 BE Y B hy 258 ~
345 °C, F B 4r fi 7E 280 ~ 320 °C, £h J&F 43 #i 7
2.49%~8.8% NaCleqv W, it 7 X [6] 3.0% ~
6.0% NaCleqv it B, CO, % R 0.53 ~
0.71 g/cm® , A" JE J1 M 145~ 301 MPa, %} i (19 5
WA 5.4~11.1 km(J& 10g.10h FIF 3).

XFE DL BB R B, 4 S ik WA R 8 A Y
— Ik B RS B A W B B 20 45Tk 31 45 Ik R 49 45 ik
WA, A A X PE RS 1 4 5 Bk B X ARG 49 5k
Ui A A AR 2 — T R S M T v (B 9, T 10D s LT
TR BE BTN (R 3D, OB T8 X 7R A6 &8 A fig Sy #4
P rpry R BB X AR bR N HL A BRE HR A S

23 (6] b O A SRR AR S R S AR AR K TN
PR 7 R S T B T TE IR R L R IR R S
TE B Bk 2 3R T AR T8 2. T kGl ST 4 A T H
B R T 1 o R N i RO B 13 4 R = BT
PR AEAH B, I L2 B 2 5 0 A K 7 i e,
W AT ™A% 32 4 3 42 L 5 3 LD BT DR Y R AE — 3
(BRAT 5. 2006 5 BRAT 5055, 2007).

5.4 B Y RIUENLE R

3 Ao ) R A A 2 UL AT L TE ] — R ] D
ARTH EE (5% ~60 %) By C 4 2L R F W0 4 22
[l A B (BT 6b, 60) 5 I HL 1 A AT ] 5 AH 2% UF 36 2
718 33X 4, B AR 2 AN () B AR AR L S A i 2 AR
RIE TS C R ER S W R B R 1) 58 4
R B HE I (250 ~ 300 C), Eh IR (5.0% ~
9.0% NaCleqv) . H 2% K b il 9 C R4 22 44 L [H]
PRI WA A B 58 4 1 — I B s JL T B2 R
ZHEERNIEEBAERRES, X 5o %
PRBE RIS A5 IR 28 0 TA Ol 4 88 + & 07 IR 7T /g
AETE JRy 5 14 T A s I o (L AS 2 s ol R A 4 0 1Y)
FFHL . 08 20 R B 3 o B B, 3 AR B R R
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Fig.10 Histograms of homogenization temperatures and salinities of fluid inclusions in the middle-stage from different veins
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Table 3 Microthermometric data of fluid inclusions in the middle-stage from different veins

K dem Kt C()z‘ EEWIE C(?z B> — ?/l(,.ifs‘z{ﬁlfﬁ %fﬁﬂjg Hh CO; ?EE{ @EWE\EE K wERE
™ EIREE CCH W CCH «C) WECC) (% NaClegv)  (g/cm®) (g/cm?) (MPa) (km)

4 w 106 —8.5~—0.4 110~328 0.7~12.3 0.79~0.99

20 C 38 3.4~9.0 25.6~30.9 241~364 2.0~11.3  0.53~0.70 0.70~0.92 135~2605.0~9.6
20 w 58 —8.2~—1.8 153~297 3.1~11.9 0.79~0.96

31 C 15 5.2~8.6 26.3~30.0 240~318 2.8~8.7 0.60~0.69 0.73~0.91 134~2794.9~10.3
31 W 59 —9.2~—0.8 114~290 1.4~13.1 0.79~0.99

49 C 29 5.1~8.8 24.9~30.9 258~345 2.4~8.8 0.53~0.71 0.68~0.91 145~3015.4~11.1
49 w 52 —10.5~—0.3 129~310 0.5~14.5 0.81~0.97

R 3 L B PR 4R A0 3R T R WL R B B
Ui A A e ) A T KRR B I B R IR P R R

Rt K TR o S BT B BB Ry O A I TR 5 (Chen et
al., 2012b; Yue et al., 2014; Wang et al., 2015;
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Chai et al., 2016; Zhang et al., 2016). 4% , £ i
W B AR AR R B2 A IR K TR A B o s i A 28 o
TR R G, R | A 1 T A R L TR A )
AR IR 285 W) R RS L S O ) B R LA
BB UOVE. AR IR & s Bl & & 761 2 16 1L B -
PRHY BF 95 vh 8 UE 58 (Chen et al., 2004, 2012a,
2012b; Zhang et al., 2012a, 201635 Yue et al.,
2014) 4 % ¥ U I AR 1 SR TR 67 3R s R
R BT I AR U5 T 8 B K I Al S IR TR L 7E B
W W BB KA KIE A (Zhang et al., 2014). 454
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