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Characteristic of fluid inclusions and metallization of
Laoyaling copper deposit in Tongling, Anhui Province, China
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Abstract: The Laoyaling copper deposit, located at the Dongguashan mining area, Tongling, Anhui Province, China, is a
skarn deposit. The orebodies are mainly located in the marble of the Lower Permain to the Lower Triassic strata, which is
far from the contact zone. The primary ore-forming process is divided into skarn period and hydrothermal period. The
former period can be subdivided into early skarn stage(Al), late skarn stage(A2) and oxide stage(A3), and the latter
period can be subdivided into quartz sulfide stage(B1) and carbonate stage(B2). The characteristic of ore-forming fluids
and mineralization were discussed by petrographical and micro thermometric data of the fluid inclusion. Two types of
inclusions, gas-liquid two-phase aqueous inclusions (type I ) and aqueous inclusions with daughter mineral (type II), are
hosted in garnet, diopside, quartz and calcite. The inclusions of early skarn period homogenize at temperatures of
434-579 'C or >600 ‘C and have salinities of 20.80%—56.70%, indicating that the ore-forming fluids in this stage have
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the characteristics of high temperature, high salinity, and ultrahigh pressure. The oxide period, owing to the decrease of

pressure, ore-forming fluids started to boil at the lowest temperature of 298 ‘C, which shows the characteristics of

heterogeneous capture of inclusions, and changes the salinity from 59.36% to 3.76% obviously by inburst of groud water.

The system is affected by the hydrostatic pressure in the open system with metallogenic pressure changing from 16 MPa

to 37 MPa, together with thickness of the overly strata, the metallogenic depth is deduced to be 1.6 km. The inclusions of

quartz-sulfide period homogenizing at temperature of 250—-350 ‘C have salinities of 3.92%—-49.22%, and in carbonate

period homogenizing at temperatures of 160—193 °C, the inclusions have salinities of 2.64%—4.39%. The results

demonstrates that the ore-forming fluids evolve from high-temperature to low-temperature, from high-salinity to

low-salinity and from homogenization to immiscible separation. The ore-forming fluid is originated from different

evolutional stages of the primitive fluids derived from the magmatic intrusion, and started with characteristics of high

temperature and high salinity. The ore-forming components were precipitated in Qingshanjiao anticline due to twice

boiling and fluid mixing as well as the decrease in salinity, temperature and pressure of the fluids.

Key words: fluid inclusion; ore-forming fluid; copper deposit; metallogenesis; skarn
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Fig. 3 Microphotographs of minerals in Laoyaling deposit: (a) Garnet filled with carbonate minerals; (b) Crystal structure of

plagioclase; (c) Magnetite replaced by chalcopyrite and chalcopyrite replaced by pyrrhotite; (d) Coexistence of chalcopyrite and

pyrrhotite and pyrite, chalcopyrite and pyrite replaced by pyrrhotite (Grt—Garnet; Tr—Tremolite; Mag—Magnetite; Py—Pyrite;

Ccp—Chalcopyrite; Po—Pyrrhotite; Py—Pyrite)

e W RP S SR VAS WA

Table 1 Locations and characteristics of samples

Stage Sample No. Location Description
52-2-2 ~520 m 1Bt FRARE TR
Al DK38A-40  DK38A-1 4l WREWER, WA TA. BEAEYRETY
46-5-1 —460 m H B WREME A, ARTADSEICREERY Sy s g
a DK38A-7 DK38A-1 £44L £ YEK
DK38A-25 DK38A-1 £44L R AN 1A
ZK31A-1 ZK31A-1 &54L TMERYAT . BT I K
49-4 —490 m Bt A GEK RO A
ZK19-1 ZK19-1 #ifL TN R A K
Bl DK38A-62  DK38A-1 %44l S90S R
46-4-2 —460 m B¢ R LGRS
64-1-2 —640 m Bt ERAT A Sk
64-2-3 —640 m 1Bt FERLATRE 1A h A B ik
B2 D003-2 e AT fkeboay LBy
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Fig. 4 Microphotographs of fluid inclusions in Laoyaling deposit: (a) Liquid-rich aqueous inclusion in calcite crystal; (b)

Vapor-rich aqueous inclusion in quartz; (¢) Vapor-rich aqueous inclusion and inclusion with daughter mineral in quartz; (d) Aqueous

inclusion with daughter mineral in quartz (L—Liquid phase; V—Vapor phase; S—Daughter mineral)
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Fig. 5 Homogenization temperature and salinities of fluid inclusions at different mineralization stages
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0.515 g/em’ 1 0.637 g/em’; Ila RIS BRI F i -
B Biaksl, B A P AL EE . THR S T SeE AL,
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412 “CH1 474 °C, ¥J—IkJ153900 16 MPa 1 36
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Table 2 Micro-thermometric data of fluid inclusions in Laoyaling deposit
Stage Sample No. Type Size range/um V/T range(20 C)/% tmice/ C t/C #/C Salinity/%
la 2964 1245 ~262~7.6 48£:2gg°r 21.66~23.15
222 Jla 93218 10~25 424~477  434-494  5120~56.70
Al b 5.1 60 579 531 70.93
DK38A-40 la 33 15 —20.6 459 22.76
46-5-1 Ta 4.0~7.2 15~50 —21.9~-17.8 >600 20.80~23.15
la 2.5~10.4 15~70 ~18.2~0.5 347~480 3.76~21.09
DK38AT Ib 2.7~12 50~70 -15.6~2.6 409~445(g) 16.61~19.11
A3 IIa 2.7~5.9 10~50 296~310 298~344 37.86~38.95
b 2.8~5.5 15~50 475~497 267~465 56.33~59.36
DK38A-25 Ta 3.2~7.8 20~30 —18.6~—12.4 328~532 16.33~21.38
la 2.2~6.4 15~55 -19.9~-59 286~380 9.05~22.29
Ib 53 80 -8.2 469(g) 11.94
49-4
ITa 3.0~4.1 25 279~329 412~474 36.61~40.53
b 3.0~7.8 5~40 368~416 248~329 44.12~49.22
ZK19-1 lTa 2.5~4.1 15~35 -9.5~7.4 413~468 10.98~13.41
Bl la 1.6~7.5 18~50 -11.6~—0.7 274~334 3.92~14.36
ZK31A-1
b 34 60 -5.7 392(g) 8.79
DK38A-62 lTa 3.3~11.1 15~50 -23.0~—10.1 300~390 14.05~23.15
46-4-2 la 2.3~5.2 15~70 -12.8~-2.6 257~386 4.23~16.70
64-1-2 la 2.2~2.7 20~40 —8.7~—4.5 253~293 7.11~12.52
64-2-3 Ta 2.7 20 -7.1 320 10.61
B2 D003-2 Ta 1.7~3.8 5~15 —8.5~—1.6 161~193 2.63~12.29

Notes: g means inclusions homogenization to gas phase, else homogenization to liquid phase. Size: Inclusion size; V/T: Ratio of

vapor phase and total phases at 20 ‘C; #,,.;.: Final melting temperature of ice; #,.,: Homogenization temperature of daughter mineral;

t,: Homogenization temperature.
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Fig. 6 Relationship of homogenization temperatures—salinities of fluid inclusions at A3(a) and B1(b) stages
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