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Isotopic tracing of the source of ore-forming materials of the Xikuangshan
type ferro-copper deposit in Dongchuan, Yunnan Province

LI Yuan-long and HU Yu-zhao
(Department of Earth Science, Kunming University of Science and Technology, Kunming 650093, China)

Abstract: The Xikuangshan type ferro-copper deposit is an important deposit type in the Dongchuan copper
mine. Although previous researchers made detailed investigations, the origin of this kind of deposit remains con-
troversial. In order to probe into the genesis and sources of the ore-forming materials of its ferro-copper layer,
the authors analyzed the O isotopic compositions of the Xikuangshan type ferro-copper deposit and studied its iso-
tope geochemistry. The results show that the values of 8**S in sulfides (from —10.9%o to 15.9%0, with an av-
erage of 0.455%0) can be divided into three groups: @ values between +4%o (15 pieces), with the characteris-
tics of meteoritic sulfur; @ values in the range of + (5~8)%o (6 pieces), influenced by the volcanic sedimenta-
tion; @ values in the range of >10%0 or << — 10%o (2 pieces), suggesting that sulfur came mainly from the rock
magma (volcanic eruptions) and subordinately from seawater sulfate and stratigraphic biological sulfur. The car-
bon of the Xikuangshan type ferro-copper deposit has the characteristics of mantle-derived carbon, implying that
mantle material participated in the ore-forming process. The 8" Oy gyow values of magnetite change between
1.3%0 and 9.8%0, with an average of 4.875%0. The composition characteristics of O isotope indicate that the

deposit belongs to the volcanic sedimentation-exhalation deposit. The main ore-forming source came from volcanic
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eruption, and the metallogenesis was connected with magmatic activities, marine facies chemical sedimentation
and seafloor hydrothermal solution sedimentation.
Key words: metallogenic material; isotope tracing; Xikuangshan type ferro-copper deposit; Dongchuan of Yun-

nan Province
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Fig.1 Sketch geological map of Luoyin area in the Dongchuan ore district modified after Li Tianfu 1993
1— 2— 3— 4— 5— 6— 7— §— 99—

10— 11—
1—Heishan Formation 2—Luoxue Formation 3—Yinmin Formation 4—breccia of Yinmin Formation 5—Xiaoliukou Formation 6—dolostone

7—basic rock 8—fault 9—inferred fault 10—elements of stratigraphic attitude 11—copper or iron-copper ore body
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Fig. 2 Prolile 9 of Xiaoliukou ore block left and sketch geological map of part of Xiaoliukou and Yueliangdong ore block
at the level of 2 350 in the Yinmin copper mining area right modified after Zhang Xuecheng et a/. 1992
1— 2— 3— 4— 5— 6— T—
8— 9— 10— 11— 12— 13—
14— 15— 16—
I—breccia of Yinmin Formation 2—ferro-copper bed of Yinmin Formation 3—Dapicao Member of Yinmin Formation 4—argillaceous dolomite
of Luoxue Formation 5—2nd Member of Xiaoliukou Formation 6—volcanic breccia 7—purple strata of Yinmin Formation 8—dolostone 9—
Xikuangshan ferro-copper ore body 10—dolostone stratiform ore body 11—measured and inferred stratigraphic boundary 12—measured and

inferred unconformity 13—measured and inferred fault 14—gallery 15—drill hole 16—sampling point and its serial number
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1
Table 1 Compositions of sulfur isotope in the Xikuangshan type ferro-copper deposit
3*S %o
X5 2727+10 m -10.924
Xo.5 2870 23 -7.191
X5 2800 m -5.232 2004
Xgs53 2922 m2* -2.300
Xgs54 2922 m2* ~6.086
193 4 53 -3.7
L93 4 54 -3.8 1978
L46 _3
L44 3.1
D90-45 9 5.4
D90-112 2 800 6.8 1996
D90-112 2800 5.6
D90-112 2800 15.9
T01 2330 X8  25m 3.7
T02 2330 XI'8  25m 3
T07 2350 6 2.4
TO8 2350 6 2.3
T09 2350 04 4.2
T10 2350 €05 4.2
T11 2230 9 -0.9
T12 2230 9 -3.3
T15 2230 6 -1.9
T16 2230 6 2.2
11.11+£0.06 %o —1.75+£0.08 %o
MAT251 2.3
1 CDT 3 Sv.cor 2004
+0.2%o0 GBW-04414
GBW-04415 S -0.07 £
0.13 % 22.15+0.14 %o 100 %
2.2 CO;,
20~40 C  8"%0
2 50C
200 MAT252 c 80 PDB
10 3 Pa PDB
500~680C 14 h O,
SiF, BrEF;
0, 700 3
CO, CO,
MAT253 O 3.1
2 SMOW 8180 1
+0.2%0 3a
GBW-04409 GBW-04410 3180 3b
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Fig. 3 Histogram showing sulfur isotopic compositions of the Xikuangshan type ferro-copper deposit in Dongchuan
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Fig. 4 Projection of sulfur isotope composition of ores from the Xikuangshan type ferro-copper deposits and other VMS deposits

as well as geological bodies Dongchuan modified after Chen Bolin et a/. 2002
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Fig. 5 Histogram showing oxygen isotopic compositions of the Xikuangshan type ferro-copper deposit Dongchuan
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Table 2 Compositions of oxygen and carbon isotopes in the Xikuangshan type ferro-copper deposit of Dongchuan
S ! SOV—S.\/I( W 81 3 CP[JB
nl/lﬂ 4‘%‘"
T03 2350 HY072 5.1 -
T04 2 350 HY072 1.3 -
TO5 2350 6 9.8 -
T06 2350 6 6.4 -
T13 2230 9 5.7 -
T14 2230 9 6.5 -
T17 2230 11 - 2 -
TI8 2230 11 - 2.2 -
D-90-65 6-1 -1.21 -
D-90-71 2922 4.84 -
D-90-77 9-1 4.83 -
D-90-85 15.78 - 1996
D-90-59 1.64 -
D-90-58 4.85 -
D-90-41 9 11.16 -
Lx-136 19 -3.6
Lx-137 18.9 -3.1
Lx-116 16.5 -0.5
2004
Ym-31 13.4 -2.6
Lx-117 16.3 -2.6
B-4 14.5 -2.1
11.01 —0.38 1996
30O 3180 S0 7.27%0 ~ 14.02%o 2008
BIF
8180 = 9.0% ~ — 2.9%0 Thorne et
al. 2009 1996 30
30 —2.0% ~ —7.5% Perry et al. 1973 ~1.21%0~5.40%o 3.59%0
30O 0.11%0 ~20.3%0 2004

1996 2003 "0 30 13.4%0 ~16.5%0
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