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Abstract

Two types of fluid inclusions were recognized in the Dongguashan copper (gold) deposit, i.e., gas and lig-
uid two-phase fluid inclusions (type I ) and daughter minerals-bearing fluid inclusions (type 11 ), with type I
being dominant. Multiple types of inclusions coexist in the same mineral, and the homogenization temperatures
are similar, but the homogenization styles are different, suggesting that boiling of the fluids might have occurred
in the ore-forming process. The homogenization temperatures of fluid inclusions can be divided into 318.8C to
547.5C, 220.1C 10 378.2°C and 196.7C t0263.2°C, with the corresponding densities from 0.86 g/cm’ to
0.98 g/cm?, 0.66 g/cm’® to 1.08 ecm® and 0.88 g/cm® t0 0.96 g/cm?, and the homogenization pressures from
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219X 10° Pa to 661 X 10° Pa, 26X 10° Pa to 190 X 10’ Pa and 17 X 10° Pa to 48 X 10° Pa respectively. Salinity
peaks of fluid inclusions range from 12% to 16% (mass fraction, NaCl equiv. ) and from 40% to 48% . Com-
bined with the evolution characteristics of ore-forming fluids, this paper discusses the ore-forming process. It is
believed that the immiscibility of the fluid was the main factor for the deposition of metallogenic material.

Key words: geochemistry, fluid inclusions, ore-forming fluid, ore-forming process, Dongguashan copper
(gold) deposit
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Fig. 1 Sketch map showing tectonic framework and distribution of deposits and intrusive bodies in Tongling area
(modified after Peng et al.» 2012)
1—Cretaceous sandstone; 2—Upper Jurassic volcanic rocks; 3—Middle-Lower Jurassic carbonate; 4—Silurian sandstone and shale; 5—Quartz

diorite; 6—Quartz monzodiorite; 7—Granite porphyry; 8 —Granodiorite ; 9—Granodiorite porphyry; 10—Quartz monzonite-diorite porphyry;
11—Monzonitic granite-porphyry; 12—Gabbro-diabase; 13—Fault; 14—Basement fault; 15—Anticlinal axis; 16—Synclinal axis; 17—Mesozoic--
Cenozoic basin boundary; 18—Copper deposit; 19— Lead-zinc deposit
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Fig. 2 Typical ore structure of the Dongguashan copper (gold) deposit
a. Pyrite metasomatize magnetite; b. Veined chalcopyrite penetrating pyrite; c. Pyrrhotite replacing by chalcopyrite in cuspate type texture:
d. Chalcopyrite and pyrrhotite with solid solution separation structure; e. Veined sphalerite metasomatized chalcopyrite;
f. Veined tetrahedrite filling gaps of sphalerite
Py—pyrite; Mag—Magnetite; Ccp—Chalcopyrite; Po—Pyrrhotite; Sp—Sphalerite; Td—Tetrahedrite
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Fig. 3 Typical ore structure of the Dongguashan copper (gold) deposit

a. Vein structure; b. Banded structure; c. Disseminated structure; d. Laminated structure
Mag—Magnetite; Ccp—Chalcopyrite
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Fig. 4 Microphotographs of fluid inclusions in garnet, quartz and calcite from the Dongguashan copper (gold) deposit

a. Liquid-rich and vapor-rich two-phase aqueous inclusions in garnet; b. Liquid-rich. vapor-rich aqueous inclusions coexistent with daughter miner-

als in garnet; c. Aqueous inclusions with multiple daughter minerals in quartz; d. Liquid-rich, vapor-rich aqueous inclusions coexistent with daugh-

ter minerals in quartz; e. Vapor-rich two-phase fluid inclusions in quartz; f. Liquid-rich two-phase aqueous inclusions in calcite; L—Liquid phase;
V—Gas phase; S—Daughter mineral
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Table 2 Microthermometric data of fluid inclusions in the Dongguashan copper gold deposit
T T T
w NaCl, %
La -7.3~-13.5 4 379.1~482.3 4 10.9~17.3
DGS 17-1 [ b -6.0——-16 9 389.9~495 9 9.2~19.5
Ta 283~350 3 458~512.1 3 36.7—42.4
la -6.7 1 547.5 1 10.1
DGS 17-2 Ib -3.6—-9.6 10 318.8~522.1 10 5.9~13.5
Ila 360.1 1 >500 1 43.34
la -7.7~-13.2 2 401.2~500 2 11.3~17.1
DGS 5-10 Ib -5.5~-11.2 9 390.1~500 9 8.6~15.2
Ta 338.9 1 469.2 1 41.5
la -3.2~-8.4 6 286.2~372.5 6 5.3~12.2
DGS2-9 Ib -5.5~-12.1 8 235.2~360.1 8 8.6~16.1
b 245.6 1 34.4
[a -0.8~-10.1 11 307~378.2 11 1.4~14.0
DGS 3-13 Ib -2.6~-7.2 5 301.9~372.2 5 4.3~10.7
a 332.1 1 348.6 1 40.6
la -3.4~-13.1 5 307.0~358.1 5 5. 6~17.0
- Ib -3.8~-9.8 9 258.4~327.6 9 6.2~13.7
DGS 4-15
Ma 173.5-253 2 265.1~330 2 34.7~30.7
b 335.1 1 220.1 1 41.0
DGS 3-12 Ib -5.2—~-12.6 16 196.7~263. 2 16 8.1~16.5
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Fig. 5 Histogram showing homogenization temperatures

of fluid inclusions
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IR EEAILSE:
UK PR 5 RS AR (Hall et al. , 1988)4:
W=0.00+1.78T,—0.042 T,2+0.000557 T,;> (AR 1D
XA, W A NaCl KRR 5 $(0~23.3%), T,
HVK R BERECT ).
Fush 540 1R B A H B 5C R X (48 Hall et al,
1988) 4 :

W =26.242+0.4928¢+ 1.42¢% — 0.223¢7+ 0.04129¢" +
0.006295¢° — 0.001967¢° +0.0001112¢7 (AR 2)
W HBEE 0.1C<<T<<801TC, HH ¢=T/
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Fig. 6 Histogram of salinities of fluid inclusions from
the Dongguashan copper deposit
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Table 3 Gas and liquid composition of fluid inclusions in the Dongguashan copper (gold) deposit

5 Gi% DGS17-1 DGS17-2  DGS005-10  DGS3-13 DG$4-15 DGS2-9 DGS008-10
) FRTER TR FHTR A% A A it 2]
H, 1.584 2.714 3.389 3.586 2.809 5.023 1.183
CH, 16.977 2.625 9.66 17.672 15.928 16.812 9.081
W CTHD/10-6 00 107.253 313.197 51.116 335.876 508.189 586.262 175.279
CH, I R 0.868 0.976 0.411 R
CHs x IS iz 0.081 2.745 R
H,0 1630 1968 1230 1867 1967 1708 1176
F- 0.035 0.019 0.027 0.048 0.039 0.021 0.03
cl- 3.253 2.719 3.062 2.585 2.769 3.256 3.192
. - ;- 8.624 7.261 9.162 7.172 7.456 6.175 2.108
A0S Na* 1.2 0.972 1.418 0.825 0.764 0.963 0.724
K* 0.525 0.264 0.817 0.358 0.193 0.217 0.315
Ca®* 7.156 9.292 6.267 8.693 7.055 8.926 8.297
WHAELE H,0/C0, 15.200 6.280 24.060 5.560 3.870 2.910 6.710
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1999 Table 4 Hydrogen and oxygen isotopic composition of
the Dongguashan cooper gold deposit
NaCl—H2O 8lr)V—SI\/[()W Y60 818()V,5M()W %0 818()]{2() Y00
1 —71.50 10.20 4.51
0.86 ~0.98 2 ~72.30 11.40 6.06
g cm’ 219 X 10° ~ 661 X 10°Pa 3 ~83.10 13.50 7.80
0.66~1.08 o cm3 4 —84.00 14.90 8.97
26><105~ 90><105 5 —70.70 12.10 4.91
1 Pa 6 ~60.90 12.30 4.41
0.88~0.96 g cm’® 17 X 10>~
5
48 X10° Pa - 2 7
2
4
- 462C —
4.1 3261 —>229TC w NaCl, 14.6% —
4 13.2%>11.6% 397.7 X 10° Pa—
_ o _ 0 18 0,
SDV—SMOW 71.5%0 84.0%0 & OHZO 4.51%o 1199)(105 Pa—26 X 105 Pa

~8.97%0 Dv.sgvow  — 60.9%0~ —70.7%0
SWOHZO 4.41%0 ~4.91%o 3180
5.5%~9.5% 8D —80%0 ~ —40%0  Shep-
pard 1986 Hedenquist et al. 1994
2005 2011
30 8D 30O 8D

4.2

Roedder 1992 Halter et
al. 2004 @©
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