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Abstract

The Huajian gold ‘deposit is a typical quartz vein type gold deposit in eastern Hebei Province, and gold oc-
curs mainly in polymetallic ‘sulfide-quartz veins. Fluid inclusion studies show that there are three major types of
fluid inclusions in gold ores of different ore-forming stages, i.e., H,O-CO, inclusions, aqueous fluid inclusions
and high-salinity inclusions with daughter minerals. Microthermometic and Laser Raman spectrum analyses indi-
cate that the H,O-CO,-NaCl fluid system of the early stage changed into the H,O-NaCl fluid system at the main
metallogenic stage, with the peak value of homogenization temperatures reduced from 320°C to 280°C . Ore-con-
trolling structures from compression to extension and fluid immiscibility seem to be the main factors for gold pre-
cipitation. Hydrogen and oxygen isotope studies suggest that at the ore-forming stage the mineralizing fluids
were mainly magmatic water, but at the end of the ore-forming process the mineralizing fluids became mixed
fluids mainly due to the addition of meteoric water. Characteristics of sulfur and lead isotopes show that Au

mainly came from the anatexis of Archean metamorphic rocks. The direct and indirect sources of ore materials
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were Niuxinshan garnites and Archean Zunhua Group respectively. The mineralization was related to deep mag-
matic activation. There existed direct genetic relation between the gold mineralization and the intrusion and
stretching structure in Yanshanian intracontinental orogenesis. The magmatic activity brought stabilized thermal
energy and Au-bearing fluid. Gold precipitated in the favorable fracture with the physical and chemical changes
of the ore-forming fluid.

Key Words: geochemistry, fluid inclusion, isotope, gold deposit, Huajian, eastern Hebei Province (Jidong
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Fig. 1 Regional geological sketch map of Jidong area showing locations of gold deposits modified after Mei 1997
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Fig. 4 Microphotograph of fluid inclusions in quartz of the Huajian gold deposit
a. Primary H,O-CO, three-phase inclusions of the early ore-forming stage Stage I  b. Coexistence of primary HyO-CO, three-phase inclusions
and H,O solution inclusions of the early ore-forming stage Stage I ¢ d. Coexistence of daughter-crystal inclusions and H,O solutioninclusions of

the major ore-forming stage Stage Il e f. H,O solution inclusions of the late ore-forming stage Stage |ll
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Table 1 Microthermometric data of fluid inclusions in the Huajian gold deposit
tm o, T L C Zh o, T Lmice C tyror C tp

H,O-CO, -56.6~—-57.0 7.0~9.4 25.7—30.0 306~—408

L H,O —-2.2—-7.4 195-384
340~400

I H,O -1.1——-14.4 178~392
ik H,O -1.2~-13.0 130—325

Lm (0, CO, Lm cla Lh co, CO, L ice I tor tp



1294 2012
tor L da 7.0~9.4C Collins
TR 1979
H.0-COM R CO, w NaCl,  1.3% ~5.3%
. [ HOWHmES CO, CO,
~ thco, 25.7~ 30C Ih tof
Zﬁ 306~408C CcO, 0.66
~0.72 g em’ 1.03 ~
1.04 g em?®
H,O —40C
-2.2~-7.4C Lo ice 195 ~384TC
25 w  NaCl, 3.69% ~
10.99% 6.53% 0.46~0.57 g cm’
H,0-CO,
320C
2
H,O
325~367C
tp 340 ~
T [ mowmasa ‘ ot fho
BLH 3
ok
<_
% A H,O -1.1~-14.4C
- L ice 178 ~392C
280C w NaCl,
’ 1.9% ~18.27% 5% —9%
7.9% 0.41 ~0.63
?20 160 200 240 280 320 360 400 g em’
t,/C 3 1
H,O Im ice
Fig. 5 Sl-listogram showing total homogenization temperatures Cl2e o 15T “ NaCleq
o i _ 2.06% ~ 17% 6.93% Ih 1ot
of fluid inclusions in the Huajian gold deposit
130~325TC 190C
5 0.42~0.62 g e’
1 1
H,0-CO, H,0 2.3
H,0-CO, L=
CO, L CO, -56.6~ —57.0C
CO,
CO, O, 1281 em ! 1387 em ™! H,O



31 6

1295

700
600 |
& 500 F
~
400
L
=300}
200
100
600 1161 H,
H,O 500+
500
e 400+
K400 A
~ 1161 300 F
%5300
= 200 200
100 100
c d
0 0 . . . . .
1000 1500 2000 2500 3000 3500 4000 1000 1500 2000 2500 3000 3500 4000
NEMHE /cm” BB /om!
6
a L\ HZO’C(_)Z C d Hzo

Fig.

33103610 cm !

6a b

3.1

MAT-251
V-CDT

81)\/- SMOW

8180 _818 OHZ()

+ 1%o

6 Laser Raman spectra of fluid inclusions in the Huajian gold deposit
a b. H,O-CO, inclusion ¢ d. H,O inclusion

1

CO,
I 1

H2 O 6 C d

CO,
I
MAT-253

V-SMOW

3" Ov.smow 8 Sv.cor

+0.2%0 SDv.smow

3% Opo  10° Ina =
10°Ina

3.38x10° T?°—-2.90 Clayton et al. 1972 T
I
ISOPROBE-T
2 3
3.2
I oD 8" Ov.svow
—63.1%0 ~ —70.9%0  10.3%0 ~
14.2%o 8% Ou0
Il BISOHZO 3.04%0 ~
6.24%o 4.56%o I}
8O0 = 0.67% ~ — 2.57%0

—1.54%0
algom_o-aD 7



1296 2012
2
Table 2 Hydrogen and oxygen isotope values of the Huajian gold deposit
ODryo %o 30y svow %o BISOHZ() %60 T
HNK-1 -065.0 12.5 4.54
HNK-2 -70.9 13.1 5.14
HNK-3 Il -67.9 11.0 3.04 280
HNK-4 -03.6 11.8 3.84
HNK-5 -03.1 14.2 6.24
HNK-14 -08.1 10.3 —-2.57
HNK-15 I -063.1 11.5 -1.37 190
HNK-16 -04.6 12.2 -0.67
3
Table 3  Sulfur isotope values of sulfides in the Huajian gold deposit
8345 %“ ZlJGPb 2lJ4Pb 2()7Pb 204Pb 2(J8Pb 2(J4Pb 206Pb 2l)7Pb © ® T]’l U
HNK-HI 3.2 16.086 15.181 35.981 1.059 9.03 35.47 3.80
HNK-H2 1.5 16.087 15.169 35.953 1.060 9.00 35.19 3.78
HNK-H3 4.2 16.250 15.200 36.104 1.069 9.02 35.14 3.77
HNK-H4 3.1 16.056 15.161 35.953 1.059 8.99 35.34 3.80
HNK-H5 4.0 16.225 15.209 36.120 1. 066 9.05 35.49 3.80
HNK-H6 3.9 16.058 15.171 35.956 1.058 9.02 35.44 3.80
HNK-H7 5.4 16.020 15.181 35.967 1.055 9.05 35.89 3.84
HNK-HS8 4.4 16.172 15.213 36.111 1.063 9.08 35.87 3.82
16.254 15.197 36.117 1.069 9.01 35.15 3.78
15.927 15.109 35.784 1.054 8.92 34.83 3.78
" 16.390 15.180 36.070 1.079 8.94 33.81 3.66
14.456 14.880 34.446 0.971 9.17 37.18 3.92
15.065 15.042 34.982 1.001 9.16 36.53 3.86
15.007 14.918 34.596 1.006 8.87 33.14 3.62
15.666 15.040 35.202 1.041 8.85 32.80 3.59
14.888 14.967 34.746 0.994 9.08 35.79 3.81
14.979 15.020 34.921 0.997 9.16 36.70 3.88
15.145 14.977 35.001 1.011 8.94 35.17 3.81
15.958 15.169 35.935 1.052 9.05 36.006 3.86
16.023 15.171 35.926 1.056 9.03 35.54 3.81
14.890 15.023 35.076 0.991 9.23 38.71 4.06
15.681 15.037 35.457 1.042 8.84 34.12 3.74
14.910 15.055 35.296 0.990 9.31 40.43 4.20
* 1989 1985
3.3 H,S
80 % 58S
S +3.7%o S +0.1%~
8 S + 4. 4% S+ 2.0% —
+1.5%0~ +5.4%0 3 + 4% +3.2%0 1996
1988 3*Sy =
5..5%0 S 1984 ©

(1) . 1984.
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