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Abstract

The Zijinshan gold-copper deposit is a world-class super-large deposit with the zoning characte-
ristics of upper gold and lower copper. The upper gold deposit has been mined, and the middle
and lower copper ore bodies have not yet been trapped. The homogenization temperature mea-
surement of fluid inclusions has important guiding significance for determining the heat source
center and prospecting direction of mineralization. Based on field geological survey, fluid inclu-
sion sample collection and petrographic observation, the homogenization temperature and freez-
ing point temperature of fluid inclusions in altered quartz and alunite associated with copper ore
bodies at an altitude of 560-580m in open-pit mining sites were measured. The results show that
there are four types of fluid inclusions: liquid inclusions, gas inclusions, CO; inclusions and a small
amount of daughter mineral-bearing multiphase inclusions. The homogenization temperature
range of fluid inclusions is 120.9°C~430.1°C, mainly concentrated in 160°C~220°C and 360°C~380°C,
showing two mineralization temperature peaks, which may imply two times mineralizations. The
freezing point temperature was —0.1°C~—13.0°C, and the corresponding salinity was 0.18% NacCl
eqv~16.89% NaCl eqv. The homogenization temperature contour map of fluid inclusions drawn
according to the higher temperature peak in the homogenization temperature of fluid inclusions
shows that the ore-forming heat source comes from the deep part of the southeast side of the
mining area and is inclined to the southeast direction, indicating that the deep part of the south-
east side of the mining area still has great prospecting potential.
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Figure 1. Geological sketch of Zijinshan ore field [5]
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Figure 2. Microscopic photos of fluid inclusions in the Zijinshan copper ore body
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K onae AZKIETH NaCl B E 5L T o8 CO, B IEILIEE(C), & RN HITE I A-9.60C <
T<+100°C.

L & 3R ARGy 129.87°C~430.14°C, EZEEHEHFTE 160°C~220°C fil 360°C~380°C (&
3(A)); #hFEVEREIE 0.18% NaCl equ~16.9% NaCl eqv; “F34125 % N 4.23% NaCl eqv (] 3(B))-

V B iR ARG RN 135.74°C~410.44°C, FEEEEEHTE 180°C~220°CHI 300°C~320°C (/A
3(A)); VL TE 2.16% NaCl eqv~13.83% NaCl eqv; “F-¥J#: 5 A 5.98% NaCl eqv (/€ 3(B)).

C M. [HZ CO, FIMEALIR A/ T-60.4'C~—57.4°C, Lt CO, I =AH A EAK, #H] CO, AT IRA H
oy - ALY — IR AT 145.15°C~316.48°C, FEEEH17E 160°C~180°C (14 3(A)); £h /&3t I 7E 0.8% NaCl
eqv~14.3% NaCl eqv, “F35#5% )y 7.4% NaCl eqv (] 3(B)).
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Figure 3. The histogram of homogenization temperatures (A) and salinity histogram (B) of fluid inclusion in Zijin-
shan copper orebody
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Table 1. Measurement results of homogenization temperature and salinity of fluid inclusions in Zijinshan copper ore body

#= 1L ZeliT RFERFN—ERE. RENEER

UKIC P —IREIC w (NaCl) (%)

Y RS W% K/Mum

Fiek BE Fiek Bl S(eS HMH
AT HLO1 34 3.0~11.7 -123~-03 —-49 130.11~359.15 23571 0.53~16.24 9.13
A HLO2 40 6.0~18.2 -9.7—0.2 33 129.87~372.14 205.79 0.35~13.62 5.17
e HLO4 37 4.4~11.6 —-6.1~-04 —-24 136.14~385.65 258.24 0.71~9.34 3.94
e HLO06 45 4.8~13.4 -8.7~-0.2 23 139.78~365.21 239.19 0.35~1251 3.73
£ HLO8 31 43~134  -38~-01 -09 178.15~360.14 232.89 0.18~6.16 1.56
AT HL10 34 55~11.6 -4.6~—0.7 -23 168.54~278.14 217.78 1.23~7.31 3.86
A HL12 29 4.2~17.3 —-6.3~0.1 —1.7 145.89-430.14 24948 0.18-9.60 2.89
A HL13 34 6.1~23.4 -57~-03 —-26 167.54~410.33 276.23 0.53-8.81 4.20
e HL14 29 5.7~12.3 -9.3—0.1 -2.8 153.12~401.24 279.41 0.18~13.07 4.78
peEn HL15 30 4.8~16.7 —-9.2~—0.1 3.0 14312~401.25 24331 0.18~12.96 4.60
peEn HL16 33 5.2~95 -10.1~-0.2 —-2.7 132.15~404.67 25439 0.35~14.04 4.28
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£
BHAA HL17 31 6.3~13.6 -7.9~-0.1 -27 134.25~-398.14 228.25 0.18~11.58 4.31
e HL18 36 6.3~13.1 -10.7~-0.2 —3.1 156.33~368.11 224.45 0.35~14.67 4.99
LA HL19 31 52~124 -10.9~-0.2 —3.2 145.14~415.14 231.37 0.35~14.87 4.89
e HL20 33 54~138 -13.0~-0.2 —-3.0 142.71~410.44 22819 0.35~16.89 4.67
f e HL21 33 5.8~19.7 -9.3~0.2 24 14222~400.34 24897 0.35~13.18 3.93

BT AR TR E & F i S RSN —REME LR, wrA[7] B T LES FMi S
R SR —IR Oy 213°C~393°C . #h/E A 32.5% NaCl equ~46.7% NaCl eqv. =] 1% 4 1L &40 Rk
MR VR ER BN =, DB m b, B R B 3R B A S AR IR AE

M B(A) AT LAE H, 4 &40 RA A i 7k 3 4 3 — IR BE E EAE 1 4E 160°C~220°C
360°C~380°Cix 2 MMl FEIX 6], BA A IR A =il i AR 2 I 14 A

5. RS R —iR 228 5B FHERRE X

BRS04 G LU AT PR A Dl AR o A B B AR B — IR B, RAFIR VAT 100C~420°C, FF
HA 120°C~140°C. 220°C~240°C Al 380°C~400°C =AMEFFIEME, AW R IR B 2 8 IR [3]
Rt 4 ST R L R ISR E TS A T 120°C~400°C: b 385 S b4k 5 A BB AL R AR L 2
R —IRENE, FAEEEENT 120°C~284°C, A% 140°C~160°C. 180°C~200°C A1 220°C~240°C
SN 0N IR S AT IR A A — B, AR VST 220C~400C, JF
HA 260°C~300°C. 320°C~360°C ANl FEIEAE[5]. ¥ 7555800 48 & L&A PRI B4 AR L 2 4k 2 — iR
FEME, SRAFEEEE AN T 126.4°C~3735°C, FHHA 120C~140°C. 220°C~240°C Al 320°C~360C =il
FEVEAE[6]. B ZAESERT S L SR T X1 B i (0 R 38 — IR e, SRAS IR EVE AT
186.4°C~397.7°C 3 B 5 200°C~260°C F1 300°C~360°C /M FIE{H[7]. Zhong et al. %45 4 1L G4RH R 4R
500 m~—300 m 4T M 4L L DZK702. DZK801. DZK1202 3t 3 ANk FLAS R 1R B it A7k 3 44 1 — ik 2 il
E, PFRIFIRE VLT 158°C~458°C H BA 260°C~280°C KR JE IR o A VKB 505 48 4 Ll A PR T 34
A4 580 my 568 m. 556 m. 560 m & KK T G R 16 AR S AARRE S 3R — IR T
120.9°C~430.1°C, FE 4T 160°C~220°CF1360°C~380°C, il AWFFu 4 R432[3] [5] [6] [7] [8],
VI BT A T R AR R v L I S R AE

M 4 SR S — IR BT B AT DUR ok, KRR R AR AR A T T 2 SRR
RiEDh: RIS AR RS, MR AR R — IR B AR, U A KRR
MR REAE R, hFEhAE PRI . AR AN RIRE Sh 38— 5 B B 7 B oA G iR V(IR RS, 22 T X
£ 580 m JK-F- [ R RH A S — i A E 2R I (] 4), B izKCP i B i A B2 2 NW-SE sE ), Bfy
HH o 50 FEE R X538 v A M0 P2 DO AR R T 0 A el X R P BRI RRAIE, s ™ R R O A T X AR
M, BSER JRAAR FRR™ DX 2R i 30 11 v A 2L 1) P L AR R T ) i2

¥4 580 m 7K T 1] (1 A I8 M4 50— B S 26 P (] 4) i i1 45°f5 5 Zhong et al [8]3 135° 75174
G221 500 m ZE-300 m LA EL RS — iR B S 2k AL A NI - T SR 26 I (] 5), M T L
B H IR A OAL T X ARG T ] RS, R MR B MR R, MR L B R IR 1R T AR T
PR BT DX AR P R, SO A4 BT DX 2R R SR 0 P v T A L ) 7 b PR R 7 s R, R
BN FE SRR A R 5 AR 5 ORI G 7] [8], e 7m#E O A B 1T e R4 K PEE R AA AL B, iE R
A FIRBEA T R ATRE, RO, 0 Ik I A 60 S Ak 35— UL S5 20 VR e 1 050 Oy B R BT ki
i), KA A TR A B R R R
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Figure 4. The homogenization temperature contour map of fluid inclusions in Zijinshan copper ore body at about 580 m
horizontal plane
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Figure 5. The homogenization temperature contour map of fluid inclusions in about 580 m horizontal plane of Zijinshan
copper ore body and the homogenization temperature contour profile of fluid inclusions along 135° direction (compiled ac-
cording to this study and literature [8])
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