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Abstract: The Weiningbeishan area is the most promising polymetallic ore target area in Ningxia, where numerous Au, Ag, Cu,
Pb, Zn, Fe, Co, and other ore occurrences have been found. The Jinchangzi gold deposit is the largest gold deposit found in the
area, and the ore bodies are mainly hosted in the intra-layer fault fractures, with an east-west distribution and near-uniform with
the bedding. Magmatism is weak in this district, with several diorite porphyrite having been identified in exposures adjacent to the
gold veins. In order to explore the nature, source and genesis of the ore-forming fluid of the Jinchangzi gold deposit, the fluid
inclusions and C-H-O isotopes in the study area were studied. The ore-forming hydrothermal period of the deposit can be divided
into 4 metallogenic stages, from early to late, they are sericite-pyrite-quartz stage ( I ), pyrite-barite-quartz stage ( II),
polymetallic sulfide-carbonate-quartz stage ([ll ) and pyrite-carbonatite stage (IV'), of which stage [l is the main metallogenic stage.
There are four types of fluid inclusions in the mineralization stage, which are aqueous solution inclusions, pure CO, inclusions,
CO,-H,0 inclusions and multiphase inclusions containing daughter crystals. The completely homogenous temperature of the ore-
forming fluids is between 171—396 ‘C, the salinity is between 1.30% —10.99% NaCl equiv, and the density is 0.24—0.78 g/cm’,
which are CO,-H,0-NaCl systems with medium-low temperature, low salinity, low density, CO, rich, and a small amount of N,.
The 6D value of hydrothermal quartz is —66.0%, to —32.0%, and the 6"*Oy guow value is (+19.7%)— (+22.6%;), indicating that
the ore-forming fluid is metamorphic and the magmatism is not obvious. The C isotope shows that the 6"°C of calcite and siderite in
the late stage (stage V) is between —2.540%, and —0.736%s, indicating that C in the ore-forming fluid has the characteristics of
mixed sources. The fluids formed by the metamorphic dehydration of Ordovician-Carboniferous terrigenous clastic rocks and
carbonate rocks may be the main source of gold ore-forming fluids. During the ore-forming process, the fluids had an obvious
immiscibility phenomenon, which was an important factor causing gold precipitation. The genetic type of the deposit is an orogenic
gold deposit.

Key words: stable isotope; source of ore-forming fluid; genesis of ore deposit; fluid inclusions; Jinchangzi gold deposit;
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Fig.2 Geological sketch map of Jinchangzi gold mining area (modified from Ai,2014)
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Fig.3 Schematic diagram of the cross-section of the No.25 exploration line

S ARIEE TRAR R 0.5 g/t G i s 1R 1.0 g/t 4 i (30 B R 2R o7 L[] 2

T RHE B X U PR — R A AR AL K OF B
i J2 32 B R N 7 B S BOPOIR I BT T R R
WiAs 2% iz 2 IS R B R E A A B
ARE KA I ) A 823 R A R B A TR R
BT WA R E L LUE EW ) A P
Wi 2 R M4, U NE NW SN [] 7 24 4 1

F1~F4 j& — 24P i 5k — B0 oL w3 EW 1Y
Wi 24, 7 33 Lk LAV A 1) 28 S NNW [, i [ b
1 R B BE , 29 70°~80°. % 4L 34 by X 3T SN [i) % [
BRI EW W2 W2 Yk F FRe TR A
PRSI L AR TP 2 S R A Y R
B R o A% 4R A2 1 TG — B S 015 R b 1)
(NNE 1072247 ) 5 F % 1509 305 4% 74 1) 42 =X R A8 i
TR B HAE A NE ONW (i e 224 11795 3

Ko R VA a0 S P L N R T N B T
AW — 2T E AR LR 164 Tl
Wk, L K 64>, S AT AE 25~29 B AR L I, o
B4 JKT1,JKT2,JKT3,JKT4,JKT5,JKT6 5 "
LN N o o o s TR N TN e el e N RS =3 Tl
SERE R o R A Ko A T 2 b s
W PR AE - T S 7N A7 M2 2 D R ) )RR AE S
ARV ) IR A A PR 2 T — B AE L
Wk 55 2 ) e gy s ) b B A R A DR
BHORANZAR — BUZ R F= i 50 0 W (18 3).
e J22 V) 8 ety 0, 7 8 2 100 B T i 8 47 A0 )22 i) 9
WA ST RS RN — R K
JE— % A 40~300 m, JEE 0.40~25.26 m, BHE 10~
300 m. B4 AR KES 43 ) R, S ) JKT 13,



o512 1 W7 w4 T H T T A &35 F 4 0 R IRk U8 K 8™ R R R 4279
R1 & FETTEST HEE
Table 1 Characteristics of main gold ore bodies in the Jinchangzi gold dopsit
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Fig.4 Typical ore characteristics and wall rock alteration of gold mines
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Fig.6 Mineral generation sequence of the Jinchangzi gold deposit
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Fig.7 Characteristics of fluid inclusions in quartz during mineralization
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BB ER AR AL TE N 1.30% ~5.30% NaCl equiv,
CO, MR E 4 0.24~0.78 g/em*(F 2).
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Fig.8 Microscopic temperature measurement results of fluid inclusions in gold deposits
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Table 2 Temperature measurement results of fluid inclusions in different metallogenic stages of Jinchangzi gold deposit

B A LR h B
H E%ﬂ m,ice OC TT“‘ > ><°C) Tm clatl DC T‘v > 7(0(:) T total (OC 3
FJ/I\EQ Py 3@’:@ X ( ) co, Lcla h( ) h,CO, h, total ) (%NaCl) (g/cms)
I ~1 9 ik TA —22~—74 — — — 171~396 3.69~10.99 0.46~0.57
EXI LRt
. I 74 — —61.5~—56.7 7.0~9.4  24.8~29.8  187~350 1.30~5.30 0.24~0.78
19 ik
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Fig.9 Laser Raman analysis results of fluid inclusions in gold deposits
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Table 3 C-O isotopic composition of Jinchangzi gold deposit

B HRR Y] "0 4 p"C
J-3-2 WRIRER 20.90 —1.033
J-3-4 kR & 19.50 —0.736
JCZ-19-7 e R b 21.70 —1.267
JCZ-19-20 TR £h 20.70 —1.077
JCZ-19-21 e R b 23.20 —1.227
H-7 EX 3 15.87 —1.720
2501-23 EL3n 16.18 —2.540
2501-109 e N 18.42 —1.737
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4 A 32 0w B Be CIN By B ) A3 9 B 19 oD {H
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+22.6%0, Hop T~ 11 Bir Bt /7 B 4% i 9 0D {H
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M B Bt A 9 kE & 9 oD (8 —66%,~ —32%,,
3" Oysyow 1 K +19.7%~ +22.0%,. # #i Clayton
et al.(1972) $2& H #9A H — 7K 2 [8] S ) 7 2 9 50 1
D5 B IR ARAR 5 R AR T A5 19 80,0 30 Sk
10.3%0~13.3%,. & 7 (2014) M 13 & % T & 7 1
0"O 0 T Bl K 8.39%0~15.80%0 , TA Ky JR 4™ i 44 2 K
KBEKIRA T2 MK . 7E 0D — "0 FEfig 1 (K
10) , A SCRE i 88 7 B A0 A 5 SOK A 7
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Table 4 H-O isotopic compositions of gold deposits in the study area

R HUEw Y] B B B 810 gy (%0) I CC) 8"%0y,0(%0) dD(%) U
JCZ-19-4 FaE I~ 20.7 259.8 11.2 —48.0
J-3-4 P I~ 22.6 259.8 13.3 —66.0
J32 A I~ 20.7 259.8 11.2 —48.0
E-14 P 1] 20.1 240.2 10.7 —32.0 3
B6010-3 FaE 1] 19.7 240.2 10.3 —59.0
2502-167-8 VaE: [II 20.3 240.2 10.9 —61.0
2502-202 A 1] 22.0 240.2 12.6 —66.0
JCZ5 FaE — 19.17 261.6 10.69 —83.136
JCZ-6 FaE — 17.86 240.5 8.39 —81.090
JCZ-9 FaE - 19.02 299.9 12.07 —82.780
JCZ-10 FaE - 19.19 242.8 9.83 —86.071 AT
JC7Z-25-1 A% - 19.65 282.8 12.05 —83.395
JCZ-25-4 A% - 18.85 281.8 11.21 —82.818
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Fig.10  8D—8"0 relationship diagram of gold deposits in the
study area(modified from Taylor,1974)
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1.30%~5.30% NaCl equiv, CO, #H 4 % B i 0.24~
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Table 5 8"C compositions of major carbon storage

0" C (Yo, - {E 8

WAt 25 2 SCHR
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KA CO, —88{—7~—11  Hoefs and Sywall, 1997
®RK CO, —20~—9 Hoefs and Sywall, 1997
HKRG —30~—3 Hoefs and Sywall, 1997
ARk R R +0.5 Hoefs and Sywall, 1997
e B —7 Faure, 1986
b g B —7~—5 Hoefs and Sywall, 1997
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