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Characteristics and evolution of ore-forming fluids associated with Yanshanian
magmatic activity in Dongguashan copper deposit, Anhui Province, China

QIU ShiDong', XIE YuLing', XU JiuHua', WANG BaoHua,
YANG ZhuSen® and MENG YiFeng®
(1 Civil and Environmental Engineering School, Beijing University of Science and Technology, Beijing 100083, China;
2 Department of Resources and Environmental Engineering, Guilin University of Technology, Guilin 541004, Guangxi, China;
3 Institute of Mineral Resources, CAGS, Beijing 100037, China)

Abstract

Based on petrography, microthermometry and LRM analysis of fluid inclusions in garnet, diopside, quartz
and calcite, this paper has discussed characteristics and evolution of ore-forming fluids in the Dongguashan cop-
per deposit. The ore-forming fluids of Yanshanian magmatism evolved from high temperature, high salinity and
K-rich fluids via moderate-high temperature and CO, (CH,) rich fluids to moderate-low temperature and low
salinity fluids. The analytical results suggest that the dominant volatiles in the ore-forming fluids are H,O, CO,
and CH,, with minor C;Hg, H,S, N, etc. Nat, K* as well as Ca>*, Mg?" are dominant cations whereas Cl~
and SO,>~ are major anions. High K and CO,(CH,) constitute the main feature of the ore-forming fluids related
to Yanshanian magmatism.
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Fig. 1 Sketch geological map of Tongling metallogenic area after Sun Wenke et al 1994
1—Granites 2—Granodiorites 3—Diorites 4—Silurian clay shale rock 5—Devonian sandstone 6—Carboniferous-Permian limestone

7—Triassic limestone 8—Fault 9—Geological boundary 10—Study area
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Fig. 2 Photos of fluid inclusions in quartz and calcite under microscope
a. Daughter minerals-bearing fluid inclusions in quartz b. COs-rich fluid inclusions in quartz c. Sulfide daughter minerals-bearing fluid inclusions

in quartz d. Daughter minerals-bearing fluid inclusions in quartz e. Aqueous-vapor fluid inclusions in quartz f. CO, rich fluid inclusions in quartz
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1
Table 1 Homogenization temperatures of fluid inclusions in quartz and calcite
t,
D73054-31 730 54 I L 1 284 284
D73054-31 730 54 Il L 5 234~315 275
D790-51-22-1 790 51 1 L 14 141~206 168
D875-52-1 875 52 1 L 11 214~278 243
D875-52-5-1 875 52 | L 13 231~273 264
D875-52-5-1 875 52 Il C 4 320~368 338
D875-52-4 875 52 Il C 4 328~333 331
D875-52-6 875 52 Il L 7 212~266 244
D875-52-18 875 52 I L 8 249~403 323
Tl-63 Il L 5 219~286 245
Tl-63 1 L 2 218~274 246
L— C—
2
Table 2  Salinity of fluid inclusions in quartz and calcite
w NaCl,,

D875-52-19-1 875 52 II 4 20.3~20.4 20.4
TL-63 Il 4 18.0~19.9 19.2
D790-51-22-1 790 51 Il 2 36.9~37.8 37.4
D875-52-1 875 52 Il 1 33.3 33.3
D875-52-18 875 52 ll 7 31.8~44.9 38.1
TL-63 Il 2 36.8~36 36.9
D73054-31 730 54 Il 5 33.5—38.9 35.6
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Fig. 3 Photos of fluid inclusions in skarn minerals under microscope

a. Two-phase aqueous inclusions in garnet b. Daughter minerals-bearing fluid inclusions in diopside
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Table 3 Microthermometric results of fluid inclusions in skarn minerals
ty C w NaCl, %
%
D73052-12 730 52 I} 10~20 461~530 11 505 38.8~55.9 9 45.0
D73052-19 730 52 I} 10~25 261~412 7 337 37.1~42 3 39.9
D73652-19 730 52 I 20 231~261 2 246 —
D73054-31 730 31 1 10~15 330~464 3 380 — —
D79051-9 790 51 I 10~15 309~310 3 310 — —
D79051-9 790 51 111 15 415~435 4 423 35.3~43.1 7 39.1
D79051-9 790 51 I 10 210~322 11 237 — —
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a. O CH, D790-51-22-3  b. CH, CO, D875-52-18 . 0,
D790-51-22-1 d. CH; CO, H,O D790-51-22-2
Fig. 4 Raman spectra of vapor phase and aqueous phase in fluid inclusions
a. H,O and CHy in vapor phase D790-51-22-3  b. CO, and CHy in vapor phase D875-52-18  ¢. CO, in vapor phase
D790-51-22-1 d. CH; (0O, and H,O in vapor phase D790-51-22-2  Host minerals are quartz
4
Table 4 Gaseous composition of fluid inclusions in the Dongguashan copper deposits
xB %
: : : €0, HO €O, CH,
CH, H0O N, GHg H,S Ar CO,
D875-52-18 0.299 93.262 0.807 0.324 0.049 0.081 5.178 0.056 17.318
D875-52-19-2 0.217 96.069 0.594 0.477 0.035 0.101 2.507 0.026 11.553
D-875-52-9 0.739 91.959 1.266 0.659 0.133 0.286 4.957 0.054 6.708
5
Table 5 Aqueous composition of fluid inclusions in the Dongguashan copper depositss
wB 10°°
KNa  Fdl Ca Mg
F- - SO3- K' Na' Mg Ca"
D875-52-18 0.025 4.800 8.940 1.685 6.345 0.030 0.665 0.265 0.005 22.167
D875-52-1-1 0.050 7.350 5.800 0.525 7.380 0.080 0.445 0.071 0.007 5.563
D875-52-19-2 0.050 10.750 11.050 5.685  9.770 - 0.445  0.581 0.005 -
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