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Stable isotope compositions and their implications for
ore genesis of vein tetrahedrite-type copper deposits

ZHANG Li-sheng
Chengd u Institute of Geology and Minieral Resources, Chengdu 610082, Sichuan,

China

Abstract: A new type of copper deposits is discovered in the Lanping and Simao
Basins. It is named after vein tetrahedrite-type copper deposits. 8°C values for car-
bonate vein and CO, inclusions from the studied deposits range from — 4 %0 to— 7 /iy
indicating mantle-derived carbon. Pb isotopic compositions for sulfides from the stud-
ied ores are comparable to those for feldspar Pb from the Himalayan alkaline rocks
and”Sr/ %Sy ratios for calcite and ankerite are similar to or higher than those for the

Him alayan alkaline rocks, indicating mantle-derived Sr and Pb. Most of 3*S values for
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the sulfide from the studied ores range from 0 to—4 % show ing mantle-derived sulfur
mixed with crustal sulfur. ® and 3%0 values for water in fluid inclusions reveal that
water in ore fluid are derived mainly from meteoric water, secondly, from magmatic
water and metamorphic water. Combined with geologic-geochemical features, this pa-
per puts forward that the wein tetrahedrite-type copper deposits belong to mixed man-
tle-crust hydrothermal genetic type of copper deposits.

Key words: stable isotopic com positiom; implication for ore genesis; vein tetrahedrite-

type copper deposits
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Table 1 Pb isotopic compostion for vein tetrahedrite-type copper ores and Cenozoic K-rich alkaline rocks in the
Lanping and Simao Basins
D6py204p}, 207ppy 20p, 28ppy 24p},
F31 18. 800 15. 724 39. 082 (1)
LK-5 18. 750 15. 699 39. 015 (@)
J-14 18. 609 15. 613 38. 766 (2)
J-17 18. 565 15. 556 38. 567 (2)
JD-2 18. 628 15. 581 38. 605 (2)
JX-1 18. 639 15. 586 38 615 (2)
BY-1 18. 865 15. 628 38. 896 (2)
F51 18. 647 15. 793 39. 240 (2)
JD-3 18. 631 15. 593 38. 887 (2)
JX2 18. 666 15. 670 38. 842 (2)
J-9 18. 633 15. 618 38 657 (2)
F51 18. 743 15. 689 39. 044 (2)
JD-1 18. 687 15. 642 38 775 (2)
JX-3 18. 610 15. 619 38 741 (2)
D-1 18. 626 15. 684 38. 896 (2)
DW-1 18. 713 15. 664 38 859 (2)
S-1-2 18. 623 15. 584 38. 689 (1)
P-2-1 18. 956 15. 746 39. 133 (1
P-4-1 18. 677 15. 616 38 165 (1)
B-1-1 18. 703 15. 704 39. 165 (1)
Ya92 18. 810 15. 737 39. 306 (1)
Ya 93 18788 15. 735 39, 298 (1)
18. 864 15. 826 39. 501 (3)
18. 625 15. 593 38. 739 (3)
18. 588 15. 670 38 836 (3)
(1 (1993); (2) (1992); (3) (1993)
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Fig.1 2Pl 2 pL-27ply 2%ph,  2%pl/ 2Pl diagram for the studied vein tetrahedrite-type copper ores and
Cenozoic K-rich alkaline rocks in west Yunnan

1—3= Cenozoic K-rich magmatic rock (ater Yin Hanhui et al, 1993) : 1= Himalayan K-rich alkaline rock; 2=
Cenozoic Haidong K-rich magmatic rock; 3= Quaternary Tengchong volcanic rock; 4= vein tetrahedrite-type

ores (data in Table 1)

2 -
Table 2 ¥ Sr/% Sr ratios for the studied vein tetrahedrite type copper ores and the Cenozoic K-rick alkaline
rocks

8781/ %S¢ 875 1/ 08
LK-5 0. 71433 (1) P31 0. 71027 (1)
5 0.7125 (h B2 0. 70829 (1)
0. 711976 (2) B-4 0. 70938 (1
0.708740 | (2) 1 0. 70806 (3)
0. 712317 (2) 2 0. 70869 (3)
J-13 0.71718 (1) . 070732 3
J-40 0. 71530 (N 2 0. 70867 (3)
J-41 0. 725525 (1)
0. 7072 (3)
S1-1 0. 71150 (1)

(1) (1993); (2) (1991); (3) (1993)
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Fig.2  ¥S1/®Sr ratio evolution diagram for vein minerals ( solid circle) and sulfides (open circle) from the studied

vein tetrahedrite-type copper ores, and for the Cenozoic K-rick alkaline rocks ( triangle) (after Faure, 1977)
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Table 3 Cisotopic composition for the studied vein tetrahedrite-type copper ores
(wy %)
813 CPDB 8130 CO2 PDB)
HY1 —4. 89 (1)
HY2 —3.08 (1)
L2-5 —8 12 (1)
V-11 —3.36 (1)
L5-3 —7.28 (1
NQ-4 —10.76 (1)
D-15 —3.66 (1)
JL30-1 —6.03 (1)
JL30-2 —3.57 (1)
J23-16 —3 18 (1
ZK1504-4-1 —4. 83 (2)
ZK1504-4-2 —4. 83 (2)
JD-1-1 —4.92 (3)
JD-1-2 — 4, 89 (3)
D-12 —5.26 (3)
D-2 —5.07 (2)
B-2 0. 85 (3)
B-7 0. 94 (3)
BL-1 —3.04 (4)
Yal-1 —313 (3)
YiB. —250 (4)
(1) (1991); (2) (1992); (3) (1993); (4) (1998).
5
4 - , 4
4 e 0~6% 0 ~4 %o
6
(5. 5 , SIBOHZO(SMOW) -11.56 %0~ 9. 77 %y
a)HZO(SMOW) -60 %0~-135. 6 %o, 3%0-» (5
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Table 4 3**S values for sulfides from the studied vein tetrahedrite-type copper ores
s/ %o s/ %o
JX1 —4.57 (1) IM-6 — 157 (4)
D1 —0.008 | (1) IM-10 —3.88 (4)
D2 1 o8 @) JM- 15 —0.52 (4)
X1 3 31 2 LC-11 —1.94 (4)
LK5-1 109 2 LG—8 —3.03 (4)
TC4 1 1 68 2) D-21 604 (2
BY-1 418 2 D-25 —9.00 (2)
M1 7 00 @) DW-1 —1. 80 (2)
%2 —5 49 (1 S172 o1 (€)
D2 96 (1) pP-21 —0. 67 (3)
D3 5 07 2 P-41 —5.82 (3)
X2 —31s 2 B-1-1 —5.75 (3)
LK-5 — 5 g5 2 BL-1 —8 41 (5)
IM-35 —2 47 (4) BLS —10.62 )
M9 _g 3 @) BL-t —14. 30 (5)
X3 _s g6 (1) BL-6 — 4. 90 (5)
X3 —0. 86 (2) Ya91 —242 (3)
D1 —0.32 (2) Ya92 —2 63 (3)
JD-3 —1. 34 (1) Ya93 —2 90 (3)
JC11-1 —3.18 (2) Y-5 —2 56 (3)
LK2 —0. 63 (2) Y-6 — 1. 66 (3)
IM-3 —0.51 (4) Y-9 —1.18 (3)
(1) 304 (1991); (2 (1992); (3) (1993); (4) (1993); ( 5)
(1998).
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N

Table5 D and "0 values for water of fluid inclusions from the studied vein tetrahedrite- type copper ores

8‘801_[20( SMOW)/ %U SDHZO(SMOW)/ %U

1 JL30-1 0. 11 —170.7 (1991)
2 JL302 9.77 —63.7 (1991)
3 J73-10 —5 14 —823 (1991)
4 YM-1 4. 02 —94.7 (1992)
5 JG5 3.63 —73.8 (1992)
6 IK-5 3. 64 —99, 1 (1992)
7 ZK 15052 4. 34 —95 4 (1992)
8 12-5 —1.76 —86.7 (1991)
9 L5-3 —10. 57 —135. 6 (1991)
10 D-12 —4 84 —109. 4 (1991)
11 D-2 —0.75 —102. 9 (1992)
12 D-12 —1.89 —95.9 (1992)
13 P-3-1 7. 00 —89+2 0

14 B-2 —6.69 —88+20

15 P, —2 99 —69 [4

16 BL-6D — 1156 —76.9 [ 4

17 Ya I-1 — 124 —60+2 0

18 Y5 —9.21 —73. 1 [ 4

19 Yi°Bl —1.50 —103. 5 [ 4
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Fig.3 Histogram of 33Cppp values for the studied vein te trahedrite-type copper ores
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Fig.4 Histogram of &S values for sulfides from the studied vein te trahedrite-type copper ores
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Fig. 5 D vs. Mo plots for water of fluid inclusions from the studied vein tetrahedrite-type copper ores
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