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Distribution of the dispersed elements bearing ore deposits in Southwest China
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(  Li Yubang,2015®)

Fig 2 A sketch map of spatial distribution of cassiterite sulfide deposits in SW China (after Li Yubang,2015®)
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1

In

Table 1 Analysis of indium content in sulfide minerals of Gejiu tin deposit

In(X107%) Cd(X10"6)
ZYS4 0. 658 1. 927
ZYS-5 10. 97 88 16
ZYS8] 0. 314 0. 742
7YS8-3 40, 83 205. 5
ZYS8-4 25. 7 143. 7
ZYS8-6 (Py ,Gn ) 5. 094 40, 4
TZW-3 0. 065 0. 243
TZW-5 0. 09 0. 247
1-10-3 0. 522 0. 451
KF003 N 142. 7 80. 62
1820-1-3 0. 867 1. 064
1820-3-2 19. 58 17. 69
1820-5-1 2. 03 4. 002
1820-5-2 1. 998 3. 897
KF001 0. 113 0. 219
MK-1 2. 781 22. 47
SK-2 0. 119 0. 316
SK-11 10. 73 3. 104
1820-1-1 52. 63 48 37
1820-3-2 95. 81 42. 12
1820-4-1 130. 8 3253
1820-4-3 1481 42. 54
1820-5-1 113 6 94, 86
MK-1 266. 3 27. 2
KF003 159. 6 188 8
7YS8-6 (Py Gn ) 13. 66 109. 1
SK-2 15. 37 68. 36
KF001 434 3521
KF002 496. 7 3970
7Y S8-3 (  Fe-SpDh 296. 9 1404
ZYS8-5 (  Fe-SpD 535. 9 3371
ZYS8-6 (  Fe-SpDh 833. 4 3820
SK-1 4781 2677
SK-2 3165 2935
MK-1 3. 787 1. 175
MK-2 6. 499 1. 005
0.25%~0. 41%, “Indium window” 86. 51 ~87 83Ma(Cheng
, In . Yanbo et al. ,2010) .
Re-Os

(Wang Denghong et al. , 2014; Chen
Zhenghui et al. ,2015), In(Cd)

b o

LA-MG-ICP-MS U-Pb
96. 6Ma(Ye Lin et al. ,2017),
SHRIMP  U-Pb
SHRIMP U-Pb
(Liu Yuping et al. ,2007),
(87. 4~88 4 Ma,Li Kaiwen et al. ,2013)

72. 4 ~

92. 9+ 1 9Ma
86. 9+ 1. 4Ma

82. 95 £ 1. 16Ma
Zongxi et al., 2008),

83 54 £ 1 31 Ma(Yang

SHRIMP  U-Pb 85+ 0. 85Ma (Cheng
Yanbo et al. ,2008),

&' Sepr — 3%
~+4%,, ) 0 (
5), o S
8** Sy—_cor —3%e~+3%0, In

(Seifert and Sandmann, 2006 ; Schwarz
Schampera and Herzig,2002) ,
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3 EPMA
Fig 3 EPMA Surface Scanning of element distribution in sphalerite from Gejiu tin deposit
Spl— s Pyr—

Spl—Sphalerite; Pyr—pyrite

4 In.Cu.Zn.Fe

Fig 4 Correlation of In, Cu, Zn and Fe in Fe-bearing sphalerite from ores in Songshujiao orefield. Gejiu Sn deposit
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Fig 5 Sulfur isotope histograms of sulfides in Kafang (a) and Laochang (b) ore fields, Gejiu Sn deposits

6 ( Bi Xianwu et al. ,2019)
Fig 6 Geological map of the northern Lanping basin and distribution of major sediment-hosted base metal deposits

(after Bi Xianwu et al. , 2019)
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2013;Zhang Changqing et al. ,2014),
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Fig 7 Geological profile of Beichang—Paomaping section of Jinding Pb-Zn deposit(after Tang Yongyong,20139)
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1—Lead-zinc ore; 2—sulfide iron ore; 3— celestine ore; 4—gypsum ore; 5—geological boundary; 6-—drilling hole and numbering; 7

fault and numbering; 8 —siltstone; 9—limestone; 10— limestone breccia; Tss—upper Triassic Sanhedong Formation; J»2—middle Jurassic

Hukaizuo Formation; K; j—lower Cretaceous Jingxing Formation; Ey*—lower section of Paleogene Yunlong Formation; Ey"—an

equivalent of Ey?, upper section of Paleogene Yunlong Formation; Eg—Paleogene Guolang Formation
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Fig 9 Content of Cd and TI in ore sulfides from Jinding Pb-Zn deposit
(Sphalerites are analysed by EPMA, the others are analyzed by ICP-MS)

10 (Zn, Cd, Pb, Cu, Mn)
Fig 10 EPMA surface scanning images of colloidal sphalerite from Jinding Pb-Zn deposit for elements Zn, Cd, Pb, Cu, Mn
Ce ;Ga ; Sp

Cc—Calcite; Ga—galena; Sp-sphalerite

11 As Tl LA-ICPMS
Fig 11 LA-ICPMS mapping of As and TI in pyrite from the Jinding deposit
Ce ; Py

Cc—Calcite; Py—pyrite
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Fig 12 Content of Ge, Ga and Cd in sulfides from typical Pb-Zn deposits in Sichuan-Yunnan-Guizhou Pb-Zn
metallogenic region (legends are same as fig 9)
1— a2 13— d—  scd .Ga  ICP-MS,
Ge LA-ICPMS, Ga Wang Qian et al. (2008)

1—Huize; 2—Dalaingzi; 3— Tianbaoshan; 4—Fule. The data of Cd concentrations are measured by electronic probe microanalysis,

Ga by ICP-MS, Ge by LA-ICPMS and part of Ga data for Huize deposit are from Wang Qian et al. (2008)
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13
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Fig 13 LA-ICPMS mapping of Zn. Ga, Ge, Cd and

In in sphalerite from the Huize Pb-Zn deposit
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Fig 14 LA-ICPMS mapping of dispersed elements in sphalerite from typical Pb-Zn deposits

in the Sichuan-Yunnan-Guizhou Pb-Zn metallogenic province
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Fig 17 Geological cross-sections of the Lincang germanium deposit (after Hu et al. , 2009)
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Abstract

Dispersed elements resources is rich in SW China and the most occur in trace and minor amounts in
various ore deposits, few in their own independent deposits. The host ore deposits include sediment-hosted
Pb-Zn deposits (associated Cd, Ge, Ga, TD), Cassiterite sulfide deposits (associated In, Cd) of magmatic
hydrothermal origin, Bauxite (associated Ga) and Ge-rich coal, etc. These deposits are distributed in the
metallogenic area such as Sanjiang Pb-Zn metallogenic region, Sichuan-Yunnan-Guizhou Pb-Zn
metallogenic region, Sn metallogenic region in SE Yunnan, bauxite zone in NW Guizhou province and
Tertiary coal-bearing basin in Western Yunnan. In this paper, taking the typical dispersed elements bearing
ore-deposits as example, the analysis of dispersed elements contents in various metal sulfides and surface
scanning by electron probe were carried out to determine the enrichment and occurrence state of dispersed
elements in host minerals in the ores. Combined with metallogeny analyses of the host ore-deposits, the
regularity of the dispersed element enrichment are discussed.

The study shows that the enrichment of the dispersed elements such as In, Cd, Ge, Ga, TI has their
carrier mineral specificity: In, Cd, Ge and Ga are enriched in sphalerite while Tl is enriched in pyrite in
hydrothermal ore-deposits; otherwise, Ga is enriched in aluminium oxyhydroxide in bauxite, and Ge is
enriched in huminite in Ge-rich coal seam.

Indium is associated withcassiterite sulfide deposits. The three cassiterite sulfide deposits in SE
Yunnan (Gejiu, Dulong and Bainiuchang) have similar geological and geochemical characteristics, and
their geneses are related to the granite intrusion of late Yanshanian period. Sediment-hosted Pb-Zn deposits
generally contain Cd, Ge, Ga and TI, but it is quite different in enrichment levels of these dispersed
elements among them. Sphalerite in Pb-Zn deposits of Sichuan-Yunnan-Guizhou Pb-Zn metallogenic region
are rich in Ge, Ga; while sphalerite in Jinding deposit have the highest Cd content in average of 1. 23%,
which may be related to the metallogenesis of bio-organic matter. Ge-rich coal seams occur in Bangmai coal-
bearing basin, characterized with granite basement, in Lincang, SW Yunnan. Ge-rich coal seam shows
variation both in plane and in vertical, Ge enrichment in industrial significance only occurred in the first
coal seam, in which there are siliceous rocks or siliceous limestone in the layer, while there is no Ge
enrichment in the upper two coal seams which are lack of siliceous rocks. It suggests that hot water play a
key role in the enrichment of Ge in coal, which leached Ge from granites and discharged into the basin, and
then, absorbed by organic matters in coal seams. The enrichment of Ga in bauxite are common in global,
Ga enriched in all bauxites worldwide with average contents of 50 X 10°° ~ 200 X 10 ° in various
metallogenic epochs and different industrial types. Bauxite deposits in Guizhou is formed in the
Carboniferous, and Ga contents in the ores are 70 X 10 ° ~143 X 10~ °%, slightly higher than the average

contents of Ga in bauxite as in China and in the world.

Key words: Southwest China; dispersed elements; host ore deposits; metallogenic regularity



