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A study of fluid inclusions of Dongtongyu gold deposit in Xiaoqinling area

WU XiaoGui', XU JiuHua!, WEI Hao', LIN LongHua!, ZHANG GuoRui',
HUI DeFeng? and DONG HuaFang®
(1 Department of Resource Engineering, Beijing University of Science and Technology, Beijing 100083, China;
2 Tongguan Zhongjin Gold Co. Ltd., Tongguan 714300, Shaanxi, China)

Abstract

The Dongtongyu gold deposit is located in the middle-west part of the Xiaoqinling gold orefield. Gold-bea-
ring quartz veins are controlled by the ductile shear zone. According to the vein types and their crosscutting rela-
tionships, mineralization of the Dongtongyu gold deposit can be divided into four stages: | pyrite-white quartz
vein stage; Il gray quartz-pyrite stage; [l quartz-polymetallic sulfides stage; IV quartz-carbonate stage. The
main types of fluid inclusions in vein quartz are CO,-H,O fluid inclusions and aqueous fluid inclusions, with small
amounts of pure CO, fluid inclusions. The fluid inclusions of stage [ are characterized by mesothermal CO;-rich
fluids, with homogenization temperatures of fluid inclusions being 221 ~392°C , salinities w (NaCl,,) 5.5% ~
7.9% , and densities 0.84~0.93 g/cm’. The fluid inclusions at stage Il and stage [l are characterized by CO,-
H,0O + CH, fluids, with homogenization temperatures being 205~350°C (stage Il ) and 224 ~271°C (stage ),
salinities w(NaCly,) 5.1% ~7.1% , and densities 0.83~0.96 g/cm’. The fluids at the quartz-pyrite-carbonate

stage are epithermal-mesothermal low salinity aqueous solutions, with homogenization temperatures being 175~
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185C . In this paper, the minimum trapping pressure of fluid inclusions are estimated to be 123 ~160 MPa, 160
~170 MPa and 170 MPa for stage [, [l and [ll. The main gold mineralization was related to the post-orogenic
extension environment, with the evolution characteristics corresponding to the evolution of shear zones.

Key words: geochemistry, fluid inclusions, structure-mineralizing stages, trapping pressures, Dongtongyu
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Fig. 1 Sketch geological map of Xiaoginling area showing distribution of gold deposits modified after Wang 1987
1—Quaternary 2—Focene 3—Quartzite of Gaoshanhe Formation Jixian System 4—DBiotite plagiogneiss with plagioclase amphibolite of Taoyu
Formation Archean Taihua Group S5—Biotite plagiogneiss of Qincangkou Formation Archean Taihua Group 6—DBiotite plagiogneiss with plagio-
clase amphibolite of Sanguanmiao Formation Archean Taihua Group . 7—Biotite horblende granulitite of Donggou Formation Archean Taihua
Group 8—Biotite granulitite of Banshishan Formation ~Archean Taihua Group 9—Plagioclase amphibolite of Dayueping Formation Archean Tai-
hua Group 10—Cretaceous biotite granite 11—ILate Proterozoic medium-grained monzogranite 12—Middle-Proterozoic gneissic granite
13—Granite-pegmatite 14—Fault Fl1—Taiyao fault F2—Xiaohe fault 15—Gold deposit T—Dongtongyu gold deposit W—Wenyu gold
deposit  D—Dongchuang gold deposit  J—Jindongcha gold deposit Y—Yangzhaiyu gold deposit
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Fig. 2 Geological sketch map of the Dongtongyu gold ore district
modified after 1:10 000 geological map by Dongtongyu Gold Orefield Tongguan China Gold Mining Co. Ltd.
1—Quaternary 2—Biotite plagioclase hornblende gneiss of Sanguanmiao Formation Archean Taihua Group 3—Hornblende biotite plagiogneiss
of Donggou Formation Archean Taihua Group 4—Quartzite of Banshishan Formation Archean Taihua Group S5—Migmatite of Dayueping

Formation Archean Taihua Group 6—Gold-bearing quartz veins and its serial number
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Fig. 3 Characteristic of gold-bearing quartz veins in the Dongtongyu gold deposit

A. Gold-bearing quartz veins, stage lll chalcopyrite(Cp) cementing white quartz vein (QI) of early stage: q531 vein in Dongtongyu, at 1 300 m

levels B. Stage lll chalcopyrite (Cp) stringer and stage || pyrite (Pyll) stockwork filling the lower part of stage | quartz vein (QID»> 8501 vein in

Dongtongyu, at 600 m level; C. Stage lll galena (Gn) stockwork-stringer filling stage | quartz vein (QID» wall-rock breccias observeds 8501

vein in Dongtongyu, at 600 m levels D. Stage lll sphalerite (Sp) stockwork-stringer filling stage | quartz vein (QI)> g8501 vein in Dongtongyus
at 600 m level
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Fig. 4 Characteristics of fluid inclusions in various quartz veins from the Dongtongyu gold deposit
a. Primary regular CO,-rich inclusions at stage | ~ sample TY002 b. Inclusions with remarkable difference of gas liquid ratios coexistent in a
vision sample TY010 c. Primary CO,-rich three-phase inclusion in QI quartz sample TY0O10 d. Damaged and residual primary Lmz—LHz()

inclusions and secondary L(I)Z’LH,() inclusions in variant QI quartz sample TY005 e. Quartz of stagell Il surrounded by chalcopyrite

inclusions being purified sample TY028 f. Aqueous inclusions in QIV quartz sample TY036B
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Fig. 5 Histograms of homogenization temperature for fluid inclusions in | and [l stage quartz ve

in

from the Dongtongyu gold deposit
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Fig. 7 Laser Raman analysis of fluid inclusions in the Dongtongyu gold deposit
A. C0O,-H,O fluid inclusions of [ stage sample TY002 B. CO,-H,O fluid inclusions of [l stage sample TY005
C. CO,-H,O fluid inclusions of [ stage sample TY010 D. CO,-H,O fluid inclusions of [l stage sample TY052
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Table 2 Minimum trapping pressure of fluid inclusions in the Dongtongyu gold deposit
t. CO; H,O h CO, T 0 w NaClg p MPa
) % CO, Schwartz
TYO17A 1 550 m ql4 6.6 27 240 6.37 109 140
TY022 1 550 m ql4 6.7 20 250 6.20 140 160
TY028 1 550 m a8 7.8 23.4 250 4.26 135 145
TY036B 1 910 m q8 — 28.5 285 — 92 123
TY048 I 640 m q640 7.6 17.1 263 4.62 140 170
6.9 15.2 242 5.86 135 160
TY052 Il 600 m 8501 6.4 18.2 271 6.71 118 170
2 ql4 550 m
1 109~140 H,O-CO,-NaCl
MPa g8 550 m 1 221 ~ 392C 0.84 ~0.93
135 MPa g8 910 m I g w  NaCly, 5.5% ~
92 MPa q640 7.99% CO, CH,
640 m I - 1
135~140 MPa ¢8501 600 m I
118 MPa nonm
Schwartz 1989 w NaCly, 0,
6% (CO,-H,O-NaCl xco, Uco, P th
Tco, Vo, P -
w NaClg, 6%
1 ~ I B
0, Ql Qll
n X10 MPa 2 qld 550 m QIl
1 140 ~160 MPa COy-H,O 1l
@8 550m L 205-350C w NaCl,  5.3% —5.9%
145 MPa a8 910 m 1 0.83~0.96 g cm® [l
(23 Mba o abd0 O30 071w NaCL, 51% —7.1%
Il 160~170
MPa 8501 600 m I 0.920.96 g e’
170 MPa 2 Ql
w NaCl, 6% Schwartz 1989
CO,
cO, HO
45° €O,
Roedder et al. 1980 H,0
Schwartz 1989
4.6~6.3 IV
km 1997
4.8~6.1 km 175.2~185C CO,
4.2 CO,
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