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Abstract

Shizishan is the largest copper ( gold) orefield in the Tongling ore district which is dominated by skarn and
stratabound skarn deposits and characterized by complex metallogenic processes. The hydrothermal mineraliza-
tion can be divided into three stages, i.e., skarn, quartzsulfide and carbonate- quartz-sulfide stages . Studies of
fluid inclusions might provide useful cle ws for ore-forming mechanism and regularities . Based on observation and
microthermometry of the fluid inclusions , the authors hold that these copper ( gold) deposits are rich in fluid in-
clusions . According to the nature and the volume proportions of phases at room te mperature , the fluid inclusions
in garnet, quartz and calcite can be divided into three types , namely, gas-rich, liquid rich and daughter mineral-

bearing polyphase brine inclusions with homogenization te mperatures of 131 ~570°C and salinities w( NaCl,,) of
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1.07 % ~60.72 % . The daughter minerals are mainly halites , with minor sylvite and other minerals , suggesting
that the ore-forming fluids belong approximately to the NaCl- H, O system and are of an unsaturated NaCl-type .
The te mperatures of homogenization and the salinities of the same type of inclusions gradually decrease in order
of garnet - quartz > medium — coarse calcite . The dominant components of the vapor phase are H, O and rich CO,
and N, , together with small amounts of CH,, He, Ar, O,, C,Hg and H,S. The components of the liquid phase
are mainly Na*, K™, Ca®", SO;" and CI" . The &° Oy o values range from 0.38 %o to 10.7 %o (avg . 5. 49 %)
in quartz, and 8.74 % to 9. 64 %o (avg. 9.24 %o) in garnet. The 8D values range from - 94.3 %o to - 58. 64 %o
(avg. - 71.50 %) in quartz, and - 95.77 % to - 75.82 % (avg. - 85.25 %) in garnet. The &’ C values of
hydrothermal calcite are clustered between - 6.9 %o and - 4.3 %, quite different from those (0.1 to5 %o) of lo-
cal marble , limestone and dolostone . From these data, it can be concluded that the ore-forming fluids were de-
rived from the magma and existed in a supercritical condition in their early stage , and experienced an evolution
from high te mperature and high salinity to moderate te mperature and low- moderate salinity , corresponding well
with the mineralization stages . There was the addition of meteoric water during the fluid evolution. Te mpera-

ture decrease , decompression and boiling of the fluids were the main factors that led to the enrichment of large

amounts of copper and gold.

Key words : geoche mistry , ore-forming fluid, fluid inclusion, geoche mistry, the Shizishan copper ( gold)
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Fig. 1
1 —Quaternary ; 2 —Lower Triassic limestone ; 3 — Middle Triassic marble ; 4 —Middle Triassic dolomite ; 5 — Middle Triassic dolomite marble ;

Geological structural map of the Shizishan ore-field ( modified from 321 Geology Team, 1990)

6 —Hornstone ; 7 —Skarn ; 8 —Granodiorite ; 9 —Quartz monzodiorite ; 10 —Pyroxene monzodiorite ; 11 —Granite porphyry ;

12 —Geological boundary ; 13 —Contract metamorphic boundary ; 14 —Fault; 15 —Orebody
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Fig. 2  Micrographs of fluid inclusions in the Shizishan ore-field
a. Fluid inclusion of type I in quartz; b. Fluid inclusion of type I in calcite ; c¢. Fluid inclusion of type II in calcite ; d. Fluid inclusion of type II
in garnet ; e . Fluid inclusion of type IIlin calcite ; f. Coexistence of multiphase inclusions containing halite and sylvite crystal and fluid inclusions of
type Il in quartz; g. Coexistence of fluid inclusions of three types in quartz; h. Fluid inclusion of type Il containing halite and unidentified trans-

parent daughter minerals in quartz

BETHEZMUOEERREE v NaQ,) ik PF REE AR ERR R EN T 422
44.32%~54.51 % . MHTEESE(2002) WA AR ) ~468 C AR LB R A AR AT H 23 A5 0 F 2D 17 &


ibmsz
图章


432 R o R 2006 4
Fz1 WFLUTBRRREREREMIESER
Table 1 Microthermometric data of fluid inclusions in the Shizishan ore- field
W R =T Fon touk/ C ty/ C tn( NaCl)/ C w( NaCle) / %
(W H0 - A i P25 (4 Y0 RoIEE 23 Y -1 4 6 A ESIQUE s}
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AL
JACIR AT 95 (1) 111 268 ~ 507 384 .3(7) 268 ~ 507 364.6(9) 35.85~60.72 44.37(9)
Ve P50
B RA) 1 280 ~ 285 282.7(3)
I -0.6~-21.1-12.1(27) 131 ~366  196.1(35) 1.07~23.11 15.20(27)
I 200 ~ 248 216 .3(3) 200 ~ 248 216 .3(3) 31.87 ~34.56 32.78(3)
HORA /A (1) il >570 >570(2)
I >570 >570(2) 370 ~ 460 415(2)  44.32~54.51 49 .42(2)
Z
WICIR AT (1) [ -21.1~-8.2 -12.5(3) 336 ~ 487 408 .8(8) 11.93~23.11 15.70(3)
I -208~-5.2-14.7(17) 240 ~441 349 .6(23) 8.14~22.91 17.91(17)
I 238~ >570  310.2(5) 165~279 239 .8(6) 30.27~36.61 34.23(6)
KA
IR A7 9% ( 3) I -14.9 - 14.9(1) 274 ~ 437 351 .6(8) 18 .55 18.55(1)
Il -20.4~-4.8-14.9(24) 205~430 292 .3(63) 7.56~22.65 18.27(24)
I 262 ~400  329.7(11)  245~365  310.1(11) 34.37~43.83 39.19(11)
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AL 3
JCIR AT 95 (1) I 302 302(1)
I -143~-7.5 -13(23) 191 ~450  325.9(42) 11.10~18.04 16.83(23)
I 240 ~357 298 .5(2) 34.07~43.06 38.56(2)
AR A9y 1 312 312(1)
I -14.0~-10.0 -12.5(3) 256 ~380 323(7) 13.94~17.79 16.39(3)
11 315 ~525 399 .1(9) 254 ~422  357.4(10) 34.93~49 .91 43 .69(10)
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2 ER)
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Table 2 Gaseous compositions of fluid inclusions in the Shizishan ore field

B G g - M) % O,/ H,0
YT RE H,0 N, co, He Ar 0, CH,  GHg H,S
WY, - 520m B
BTL02116-1 AP RN AP 9539 0.710 4.809 0.001 0.065 0.000 0.864 0.144 0.015  0.050
BTL02125 (MW RAERT A AfA 76.71 6.583 15.660 0.005 0.081 0.001 0.840 0.053 0.065  0.204
BTL02117 iAW) —A e ik FAYE 93.01 0.658 5.741  0.001 0.005 0.000 0.537 0.034 0.015 0.062
Kbl R X
BTL02058 HRLRY R 4 82.20 7.083 10.078 0.003 0.026 0.000 0.549 0.053 0.078  0.123
PPl - 220m B
BTL02155 (MW RHE LA 84.72  3.242 11.434 0.001  0.049 0.001 0.372 0.054 0.126  0.135
BXS7B-2 IR LR A T4 93.200 1.015  5.500  0.000 0.071 0.000 0.158 0.054 0.002  0.059
AR, - 120m B
BHCKI 20-2 SN A WA 56 .01 6.139 37.681 0.000 0.012 0.003 0.051 0.044 0.060  0.673
BTL02075-2 HA- PR AT AYE 97.00 0.763  2.100 0.000 0.010 0.000 0.080 0.034 0.002  0.022
KA, - 460 m B
BTL02084 TR AL- 1 95 ik AP 97.74 0.242 1.305 0.000 0.011 0.004 0.085 0.034 0.580  0.013
BTL02289 T AL- 1 95 ik FYE 93.66 0.482 4.936 0.000 0.006 0.001 0.770 0.048 0.097  0.053
BTL02082 TR A A 84.86 5.737 8.670 0.003 0.064 0.000 0.577 0.064 0.025  0.102
LR, - 730m TP
BTL02295 i A0 - A ik FYE 96.32 0.381  2.756 0.000 0.025 0.000 0.458 0.051 0.009 0.029
BTL02095 T AL- 1 95 ik FYE 97.20 0.326 1.916 0.000 0.024 0.000 0.424 0.066 0.043  0.020
A, - 120m B
BTL02051 A T TR Y ik AP 7938 2.416 16.036 0.000 0.024 0.018 0.065 0.038 2.022  0.202

DR P R e 5 5 M ER P BT AR SR A - RG202 DYURR BT &% FE AL e RS T <5 % .

% 3 WFLy HTEARSEKEEKS
Table 3 Liquid compositiors of fluid inclusions in the Shizishan ore-field

-6
B ) 7 7 - ZUB/I? - — - K'/Nat Ca2*/K* 2t/ Mgh sG /A Fa
F Cl SOy Na K Mg Ca

BTLO2116-1 f1 5% 4.800 5.910 3.810 9.140 4.920 0.091 2.360 0.538 0.480 25.934 0.645 0.812
BTL02058 A A1 3.660 0.211 5.280 2.000 2.540 0.912 8.320 1.270 3.276 9.123 25.024 17 .346
BTL02082 A A1 - 7.657 110.765 0.699 0.469 0.143 0.251 0.671 0.534 1.752 14 .466 -
BTL02125 A A - 1.310 216.000 15.300 4.520 0.980 >20 0.295 >4 .425 >20.408 164 .885 -
BTLO02155 fifiAi 0.286 3.750 16.000 6.200 8.080 0.334 16.400 1.303 2.030 49 .102 4.267 0.076
BHCKI 20-2 fkA" - 41 .700 873.000 27.000 23.200 21.200 26.600 0.859 1.147 1.255 20.935 -
BTL02084 A1 - 8.120 45.700 17.000 2.250 0.444 14.200 0.132 6.311 31.982 5.628 -
BTL02289 A1 J& - 14.000 3.370 20.200 0.892 0.062 2.140 0.044 2.399 34 .516 0.241 -
BTL02295 A1 J& - 34.800 9.930 13.500 8.470 0.212 14.800 0.627 1.747 69 .811 0.285 -
BTL02075-2 f1 5% - 3.250 1.710 3.620 1.110 0.045 1.070 0.307 0.964 23.778 0.526 -
BTL02095 1 9% - 14.500 11.800 13.600 2.840 4.240 8.000 0.209 2.817 1.887 0.814 -
BTL02117 £1 %% - 17.400 12.600 22.500 2.250 0.152 6.690 0.100 2.973 44.013 0.724 -
BTL02051 A7 4¢ - 1.160 214.500 1 .580 1.910 1.480 3.320 1.209 1.738 2.243 - -
BXS7B-2 Jifitfi - 6.960 7.240 3.200 1.170 0.303 >20 0.366 >17.094 >66.007 1.040 -

D o R 27 e 5T 5 R BT ST R AN (SRS HIG 6 A I T (A e M <5 % ;- RoRREH .

8% 08 CHBLE o B 5) AR ORI B L SRR R IR D 2 O T G AT RE
B R R A R R A TR R A R AT X M R AR S R OB BRI #h i8S B K
M= NN A RS RICREAERE 28 R BRI sio, &5 & AR A P a0 W 4 [ e
PIFAR R TR LUA K L JF A2 ok W2 2 co, Bk AR/ LUFT A= iR
BRI HR A T DO BRIR S B R 2 3 W8 U 5 TR ok, H T A BB IR 564 )
TR W RE BRI 40 h BB IR S0 2B e 1 1K) o R BB R 1K) co, TTUE T 1 7
AR ABRUBEIE AR RIS BRI co, ok 0P DUBUBRIR R P B rT REFSE 2 5 TR
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Fig. 4 80y 0D diagram of hydrogen and oxygen isotope value of fluid inclusions in garnet and quartz
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Fig. 5 &%087C diagram of oxygen and carbon

isotope value of carbonate
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