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Abstract: Tongyugou copper deposit is located at the intersection part between the eastern Kunlun E-W direc—

tion tectonic magmatic belt and Elashan N-W direction tectonic magmatic belt. On the basis of the mineral assem—

blage and metasomatic alteration intercalation the process of ore-forming can be divided into three phases: skarn

stage quartz-polymetallic sulfides stage and quartz—calcite stage. The results of petrographic
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and composition studies on the fuild inclusions show that Tongyugou copper deposit have three types of fluid inclu—
sions: aqueous inclusions ( type L) gas phase inclusions ( type G) and daughter mineral brine inclusions ( type
S) . In skarn stage fluid inclusions are characterized by mainly daughter mineral brine type with 322°C ~ >600°C
in homogenization temperature and 32.92% ~ >73.97% in NaCl salinities and aqueous inclusions type with
231°C ~ >600°C in homogenization temperature and 10. 74% ~21. 68% in NaCl salinities. In quarts—polymetallic
sulfides stage fluid inclusions are aqueous type with 176°C ~381°C in homogenization temperature and 2. 74% ~
21.96% in NaCl salinities and gas phase inclusions type with 127°C ~419°C in homogenization temperature and
4.49% ~8.81% in NaCl salinities. Inclusions of the quartz-calcite stage only contain aqueous phase type with
143°C ~201°C in homogenization temperature and 5.25% ~9.21% in NaCl salinities. The calculation of fluid
pressure and density indicates that these values range from 0. 37 to 132. 2 MPa and from 0. 53 to 1. 17 g/cm’. The
oreforming fluid is characterized by the evolution from the high to low in temperature and salinity. Fluid mixing oc—
curred in the skarn stage quartz-polymetallic sulfides stage had a fluid decompression boiling resulted in great a-
mount of metal sulfide precipitation. The low temperature and low salinity aqueous phase inclusions of late mineral—
izalon stage may be derived from meteotic water. On the basis of features and the geological characteristics the ge—
netic type of Tongyugou copper is defined as magmatic hydrothermal stratabound skarn deposit.
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Fig.1 Sketch geological map of Tongyugou copper deposit
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Fig.2 Field photogrphs and photomicrographs of metallic mineral assemblage from Tongyugou copper deposit
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Microphotographs of fluid inclusions from Tongyugou copper deposit
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Table 1 Microthermometric data and relative parameters of fluid inclusions from Tongyugou copper deposit
/C 1%
1% /pm
231 ~260; 301 ~350;
18 L 10 ~30 — 2 x4 ~10 x26 13.94 ~21. 68
350 ~484; >600
Sk 2
3 G 50 6 x10 ~10 x17 372 ~404 8.55~21.11
4 S 5~10 — S5x7~5x%x10 322 ~376;, >600 32.92; >73.97
224 ~271; 303 ~349; 11. 14 ~13. 81,
18 I 5~30 — 2x5~4x10
389 ~417 32.44 ~33.09
Sk 3
2 G 50 4 x4 ~6x7 340; 368 8.81; 9.47
4 S 20 — 3 x4 ~3x%x9 407 ~492; >600 46.69 ~56.31; >73.97
18 I 3 ~40 - 1 x4 ~4x%x8 191 ~426 10.74 ~11.71
Sk 2 1 G 60 4 x5 576
2 S 12 ~20 3 x4 ~3x6 492; >600 58.68; >73.97
24 L 5 ~40 — I x3~12x17 176 ~182; 230 ~381 2.74 ~7.31; 21.96
Q-PM 3 19 G 50 ~70 3x4~7x12 127 ~419 4.49 ~8. 81
4 S 5~10 3x3~4x%x6 386 ~422; >600 32.39 ~49.91;, >73.97
6 L 10 ~20 1 x3~4x%x6 231 ~313
Sk 1
6 S 10 ~ 15 2x3~5x7 328 ~467 32.92 ~55.02
Q—PM 1 11 L 10 ~40 - 2 x4 ~4x10 226 ~444 12.28 ~21.96
Ce 1 19 L 5~10 2x3~9x10 143 ~201 5.25~9.21
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Fig. 4 Histograms of homogenization temperatures and salinities of Tongyugou copper deposit
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) 2.83 ~5.65 km
NaCl-H,0 P-T 0 4.4 km; — 1.41 ~
o 3.27 km 1.9 km; ( Ce)
( Sk) 0.05 ~0. 14 km 0. 11 km.
1.06 ~1.17 g/em’ 0.85 ~ —
1.06 g/cm’ 0.61 ~0.75 g/ o —
em’ s 18.6 ~132.2 MPa.
— (Q-PM) 0.53 ~ o
1.09 g/cm’ 0.53~0.73 3.5
g/em’ 0.63 ~0.94 g/cm’ 3.5.1
1.06 ~1.09 g/em’ Na*. Ca** K*.
0.99 ~30.9 MPa. Mg * . SO;”  Cl” F-
0.93 ~0.98 g/cm’ NO*~ ( 2).
0.37 ~1.29 MPa. Na* -Ca’* =SO;” -Cl™ .
2
Table 2 Aqueous composition in fluid inclusions of Tongyugou copper deposit
F~ C~ NOy SO;" Na* K* Mg* Ca¥* Na*/K*'F /CI X(Cl;?/
X(S037)
12TYGO4 Sk 3.997 13.42 0.284 14.24 9.894 3.575 0.29 2.157 2.77 0.30 0.94
12TYGO8 Q—PM 3.551 6.915 / 117.4  7.928 1.24 0.64 10.08 6.39 0.51 0. 06 (ug/g)
12TYGO1 Q—PM 1.227 3.687 0.153 18.28 4.657 0.683 0.78 6.389 6. 81 0.33 0.20
2,92 12.94 / 1.08 10.16 5.95 0.74 4.9 1.71 0.23 11.98
8.77 43.51 / 3.23  20.33 476 0.78 6.57 4.27 0.20 13. 47
(1990)
53.44 16.46 / 1.08 7.24 1413 1.76 43.7 0.51 3.25 15.24 ( mg/10g)
25.89 22.34 / 4.31 6.27 6. 14 1.72 3575 1.02 1. 16 5.18
i
Roedder " ~0.42 o SO; -
X (Na*) /X (K') <2 X (Na") / S*°. HS®
X (Ca’" +Mg*") >4 SO;~ SO;~
X (Na*) /X (K') >2 X (Na') /X (Ca’" 1 SO;~
+Mg’") <1.5 o (14.24 ~117.4)
X (Na*) /X (K%) X (Na*) /X .
(Ca** +Mg™") 2.77  4.04 3.5.2
o — H,0 >
X (Na®) /X (K7") 6.39 ~ CO, >H, >CH, >N, > CO; H,0.
6.81 X (Na™) /X (Ca*" + Mg™") 0.65 ~ X (N,) /X (Ar)
0.74 o X (F7) / >200 * ", N, Ar
(C17)
2 X (F7) /(cCl7) 0. 05 .
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Table 3 Gas composition in inclusions of Tongyugou copper deposit
/10°°
H, N, co CH, o, H0( )
12TYGO1  Q-PM 0.2109 0.1594 0.1375 0.1891 0.21 423 300
12TYGO8  Q—PM 0.2508 0.2056 0.1505  0.308 0.907 2 85 450
12TYG04 Sk 0.2005 0.0637 0.0709 0.113 0.205 5 95 160
-3 -3
4 H-0 10 13.8 x 10 :6 )

8040 6.970 x 1077 ~ 10.284 x 1077,
8Dy _swow —137.4 %107 ~ 12229 x107°. 7,025 x 107 ~ 7.654 x 107*, 0.271 x 107 ~
-122.7x107° ~ =110.2 x107*. - 134.6 x10~° -2.729 x10 %,
~ =120.1 x 107, Oy _syou 6.5 x107° ~ 8010 o
14.0x 1077, 13.4 x 107 ~13.9 x 107*, 10.8 x

4 H-O
Table 4 Hydrogen and oxygen of fluid inclusions in Tongyugou copper deposit
/107
8Dy _swow 80y _smow T/C 30,0
12TYGO4 -122.9 8.7 402. 83 9.899
] 12TYGO5 -123.9 9.5 352.08 10. 284
bk 12TYGO6 -137.4 6.5 320. 95 6.970
12TYGO9 -137.3 14.0 334.25 8.238
12TYGO1 -122.7 13.4 322.55 7.275
Q-PM 12TYGO3 -110.2 13.9 318.79 7. 654
12TYGO8 -113.8 13.8 303.20 7.025
) 12TYGO7 -120.1 13.8 179. 68 0.271
e 12TYGO7 -134.6 10. 8 173. 68 -2.729
© Sk. . Q-PM. ; Ce.
10. 74% ~21.68% NaCl,,;
S 340°C ~576°C 8.55% ~
5.1 N 21. 119% NaCl,
NaCl —
NaCl 106°C ~444°C 230°C ~400C
NaCl o 2.74% ~ 21.96% NaCl,,, 2.74% ~
234°C ~492C 400C ~ 7.31% NaCl,, 12.28 ~21.96% NaCl_;
492°C > 600°C 32.39% ~ 127°C ~419C 300°C ~
56.31% NaCl,,, >70% NaCl,,,; 400°C 4.49% ~8.81% NaCl,,; NaCl

121°C ~ 484%C 200°C ~ 450C 386°C ~422C
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9. 21% N{:lCleqV N ° “« ”
. 0.61 ~1.17g/ .

em’y 38.62 ~132.2 MPa 0.53 ~0.94 g/cm’. 7.2
~30.9 MPa  0.93 ~0.98 g/cm’. 0.51 ~1.28
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Fig.5 oD versus 6 Oy, for ore forming fluids from Fig. 6 Homogenization temperature versus salinities of

Tongyugou copper deposit fluid inclusions of Tongyugou copper deposit
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X(Na®) /X(K") >2  X(Na') /X

(Ca®* +Mg™*) >4 X(F7)/(Cl) o 202
SO2-
@ — o
N \ NaCl 5.3
( )
(5% ~70%)
19
2 (18.62 ( 5)
~132.2 MPa) — (7.2 N N
~30.9 MPa) — N "
- @
328C ~382%C o
352C ~413%C D
12.28% ~ 21.96% NaCleq\,\ 2.74% ~ 7.31% Na- —
Cl,,, - NaCl
386°C ~ 422°C 32.39% ~ 3"
49.91% NaClem . @
5 .
Table 5 Comparison of inclusion characteristics between Tongyugou copper deposit and typical skarn
hydrothermal sedimentary deposits
/°C /% NaCleqv /km
Ce: 5.25~9.21 0.05 ~0. 14
230 ~500
Q—PM : 8.81~21.96 1.41 ~3.27
> 600
Sk: 21.68 ~58. 68 2.83 ~5.65
D 1~10
250 ~650 ©10~24 1~6 30
CO, 1 30 ~60 19
100 ~ 350 3.5~15 1~2
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