2007 4
April 2007

MINERAL DEPOSITS

26 2
Vol. 26 No. 2

0258-7106 2007 02-0184-11

P618.51

100083

Geochemical characteristics of fluid inclusions in Jinchang gold deposit,

Heilongjiang Province

WANG Yong, XI BinBin, ZHANG DeHui and ZHANG WenHuai

(School of Earth Sciences and Mineral Resources, China University of Geosciences, Beijing 100083, China)

Abstract

Based on a study of fluid inclusions in the Jinchang gold deposits of Heilongjiang Province and a comparison

of characteristics of inclusions in rocks with different mineralization intensities, the authors hold that the minera-

lization intensity is closely related to the evolution degree of magma and fluid. Mineralizations include mainly

pyritization as well as some other sulfides such as chalcopyrite, sphalerite and arsenopyrite, assuming veinlike,

banded and disseminated forms. Inclusions are well-developed in highly-evolutionary rocks, composed of fluid in-

clusions, melt inclusions and melt-fluid inclusions. Further studies indicate that mineralization has intimate rela-

tionship with magmatic fractional crystallization, fluid boiling and fluid mixing. Fractional crystallization con-

centrated metallogenic elements, which precipitated under the conditions of boiling and fluid mixing.
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Fig. 1 Geological sketch map of the Jinchang ore district modified from Chen J R et al. 2000
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Fig. 2 Photomicrographs of inclusions in the Jinchang gold deposit
a. High salinity fluid inclusions with multi-daughter minerals b. Fluid inclusions with metal daughter mineral c. Fluid inclusion with single

daughter mineral d. Melt inclusion e. Mixed CO,-H,O inclusion f. Coexistence of gas-bearing fluid inclusion and high salinity fluid inclusions
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Table 1 Microthermometric data of fluid inclusions in the Jinchang gold deposit

pm t, C w NaCly, %
%
J18-04-Q1 19 [ +1 a+b 8§~22 5~80 277.6~3580 0.35~49.11
23 e 644 5~60 270~380 4.03~46.27
J18-04-Q2 18 I+1 atb 10~50 5~80  407.5~550 5.56~53.85
17 e 6~38 10~45 267~406 6.01~48.01
5 15~30 10~20 95~259.3 —
J18-04-Q3 20 L +1 atb 2~40 5~80  369.3~3580 1.4~50.31
e 6~30 5~40 262~368 3.87~44.13
J18-04-Q4 23 I+1 atb 10~30 5~80 404.7~996 6.59~56.05
22 llc 8~20 5~30 249~393 5.11~46.71
J18-04-Q5 12 I at+b 8§~22 10~90 310~424 7.02~50.14
16 e 6~10 10~20 223~334 4.18~33.2
J18-04-Q6 5 I +1 atb 12~40 10~85 346~465 6.45~54.39
9 le 7~46 10-20 281-420 6.30-49.68
J18-04-Q7 8 I+1 atb 8§~35 10~20 321~433.7 3.71~48.66
43 e 5~40 5~35 296.7~398.2 5.26~46.2
J18-04-Q8 7 II atb 8~18 1~10 376~447 44.22~49.22
13 e 6~20 10~20 251~352 5.86~38.9
J18-04-Q9 20 I+1 atb 8~30 5~95 380~550 5.56~66.75
19 e 8~20 10~90 254~377 5.41~45.03
J18-04-Q10 13 L+1 atb 5~22 5~50 350~550 6.45~66.75
15 e 4~22 5~30 259~358.4 3.87~43.22
J18-04-Ql11 7 Il 4~14 3~20 160~303.3 7.86~8.00
J18-04-Q12 13 I atb 10~28 10~20 388~557 32.51~54.64
14 llc 10~85 10~20 290~557 7.17~51.09
J18-04-Q14 8 I +1 atb 5~25 10~80 389~580 6.3~44.82
8 e 6~25 10~15 234~386 7.31~45.95
1 I 1~6 10 210 —
J18-04-Q15 12 I at+b 8~25 10~20 360~499 6.45~52.40
5 e 8~20 10~21 308~375 6.45~70.33
J18-04-Q16 9 II atb 10~30 10~80 358~570 5.71~47.55
8 e 8~30 10~15 285~364 5.71~42.85
J18-04-Q17 19 II at+b 8~28 10~70 297~474 6.88~55.03
12 e 6~18 10~15 237~357 4.8~3.80
J18-04-Q18 14 I atb 6~14 10~90 324~410 4.05~47.88
11 llc 8§~14 10~20 264~355 6.16~37.32
J18-04-Q19 26 I +1 atb 10~30 5~90 350~575 6.30~69.77
10 e 8~30 10~30 271.2~358.8 4.96~8.14
1 Il 1~8 15 266 —
J18-04-Q20 26 I +1 atb 8~20 5~30 360.7~505 35.57~59.49
3 e 10~20 10~20 308~367 39.6~44.00
J18-04-Q21 27 I+1 atb 4~40 5~95  349.7~580 4.65~57.30
2 e 14~16 20 368.6~378 7.73~44.2
J18-04-Q23 9 IL+1 atb 8~18 10~70 408~550 5.56~66.75
2 e 8~10 5~30 308.4~335 6.30~41.04
1 Il 1~12 10 213 6.59
J18-04-Q24 19 [ +1 a+b 5-20 10~90 358~550 4.65~51.71
2 e 7~8 10 320~381 39.76~45.43
J18-04-Q25 22 I+1 atb 6—80 5~80 371~560 3.87~66.75
14 ITe 7~20 5~90 258~387.3 4.03~42.75
J18-01-Q12 11 I 8§~25 4~8 134.5~188.6 1.23~7.02
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temperature of heating stage are classified into 540 ~ 560°C range
some inclusions which homogeneous temperatures are higher than

600C and can be determined accurately in heating stage are classified

into 580 ~600C range 2



26 2

191
10000 4000 -
8000
3000 A
6000
i =
Fﬁ'i‘ # 5000 |
4000
2000 1000 |
1000 2000 3000 4000 1000 2000 3000 4000
R 2R/ om B8R/ om’
4
Fig. 4 LAM spectrogram of fluid inclusions in quartz
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Fig. 5 Liquid-vapor homogenization temperature Fig. 6  Salinity versus ¢}, v diagram illustrating the dis-
fhiv versus ¢y n for halite-bearing inclusions at the second stage tribution pattern of the data points relative to NaCl saturation

and critical curves modified from Calagari 2004

A NaCl
B NaCl
2004 NaCl B
254~550 C 550 C
180~550 C 550 C
5 A B
Nacl 13 ”
NaCl NaCl
Calagari 2004 I MTa 1IIb
NaCl 6



192 2007

200
550 C 85 % 180 |
£ 160
s I
F 140 .
- 120
100 1 L L
0 2 4 6
IIec w(NaCl,)/%
7 I
Fig .7 Salinity versus homogenization temperature for fluid
inclusions at the third stage
2
CO, HCI
pH
2004
3.3
Il Mla 1998 2003
6 2 4
160.0~303.3 C -5~-5.17TC
1
b ZK04 - O, - -
7ZK04 ZKO01
134.5~188.6
C w NaCl, 0.88 %~7.17 % 7 2 CO, CH,
2
2 3
Il
4
8 -
3.4
Camp-

bell 1995 2001



26 2

193

e

t=1000C
l

t=700C =600C t=250C t<150°C
| : ; : >

sRaRNBR

8

D— G— L—

AR B B

oA ] BEMH

P B

M— V—

Fig. 8 Schematic map showing magma crystallization and immiscibility
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