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Fig. 1 Simplified geological and mineral map of Southern Hunan®”! (a) and simplified geological map of Xianghualing ore

field® (b)
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Fig. 2 Geological map®®? (a) and cross section of line 29P% (b) of Sanhexu deposit; geological map!'® (c) and cross section

of line 1"®? (d) of Paojinshan deposit
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Table 1 Sampling location, ore characteristics of stratoid tin orebody in Sanhexu and Paojinshan deposits

Sample
No.

Location

Ore type

Ore mineral

Gangue mineral

Sanhexu deposit

Flhy-1 410 m Disseminated mineralized sandstone Cassiterite, sphalerite Quartz
Flhy-2 410 m Disseminated mineralized sandstone Cassiterite, sphalerite Quartz
. . . . o . Quartz, actinite,
Flhy-5 410 m Disseminated mineralized sandstone Cassiterite, sphalerite .
Chlorite
. . Sphalerite, galena, cassiterite,
Flhy-6 410 m Benthic mineralized sandstone i . Quartz
boulangerite, arsenopyrite
. . Cassiterite, sphalerite, galena, Quartz, actinite,
Flhy-7 410 m Benthic mineralized sandstone . )
arsenopyrite Chlorite
.. . . . Quartz, fluorite,
Flhy-10 410 m Benthic mineralized sandstone Cassiterite, sphalerite o
Actinite
Flhy-A 460 m Veinlet mineralized quartz sandstone Cassiterite, sphalerite Quartz, chlorite
Flhy-B 460 m Veinlet mineralized quartz sandstone Cassiterite, sphalerite Quartz
Flhy-C 460 m Veinlet mineralized quartz sandstone Cassiterite, sphalerite Quartz
Paojinshan deposit
. Disseminated mineralized quartz . o .
20pjs-3 200 m Pyrrhotite, cassiterite, hematite Quartz
sandstone
) Disseminated mineralized argillaceous ) ) o
20pjs-4 200 m Pyrite, galena, sphalerite Quartz, actinite
sandstone
20pjs-6 135m Veinlet mineralized quartz sandstone Cassiterite Quartz
20pjs-7 135m Veinlet mineralized quartz sandstone Cassiterite, pyrite Quartz
20pjs-8 135m Veinlet mineralized quartz sandstone Cassiterite Quartz
) Disseminated mineralized argillaceous . o i o
20pjs-14 60 m Pyrrhotite, cassiterite, chalcopyrite Vesuvianite, quartz
sandstone
. Disseminated mineralized argillaceous Pyrrhotite, chalcopyrite, o
20pjs-15 60 m . Vesuvianite, quartz
sandstone boulangerite
) Benthic mineralized argillaceous ) o )
20pjs-16 60 m Pyrrhotite, cassiterite, chalcopyrite Quartz

sandstone
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Fig. 3 Photographs of typical ores and micrographs of minerals of Sanhexu deposit: (a) Intense skarnization in argillaceous
sandstones below boundary; (b) Skarn mineralization and network vein mineralization in argillaceous sandstones; (c) Sulfide
veinlets in quartz sandstone; (d) Sphalerite Ia (It exsolved chalcopyrite along the same direction, which was metasomatized
by pyrrhotite and formed a common edge structure); (e) Stannite (It replaced cassiterite, forming a fringe structure with
chalcopyrite); (f) Pyrrhotite (It was replaced by galena and boulangerite, and the galena was replaced by boulangerite to form
a harbor shape); Cst—Cassiterite; Py—Pyrite; Po—Pyrrhotite; Sp—Sphalerite; Ccp—Chalcopyrite; Stn—Stannite; Blr—
Boulangerite; Gn—Galena; Qtz—Quartz; Act—Actinite; Chl—Chlorite
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Fig. 4 Micrographs of indium-rich minerals of Sanhexu deposit: (a) Sphalerite Ia coexisted with cassiterite and filled
between actinite grains; (b) Sphalerite Ia exsolved chalcopyrite, filled between pyrite and marcasite grains; (c) Sphalerite Ia
filled between quartz grains and filled with fluorite; (d) Sphalerite Ib exsolved chalcopyrite, filled between quartz and actinite
grains, and replaced pyrrhotite; (e) Sphalerite Ic exsolved chalcopyrite, filled and replaced pyrrhotite, and replaced by galena
and pyrite; (f) Sphalerite Ila replaced by stannite, directionally exsolved chalcopyrite; (g) Sphalerite IIb filled between grains
of arsenopyrite, quartz and fluorite, and replaced by stannite; (h) Stannite replaced by chalcopyrite, and filled between
arsenopyrite and sphalerite grains; (i) Chalcopyrite replaced stannite and pyrrhotite, and galena filled between arsenopyrite
grains; Cst—Cassiterite; Act—Actinite; Py—Pyrite; Mrc—Marcasite; Sp—Sphalerite; Ccp—Chalcopyrite; Po—Pyrrhotite;
Apy—Arsenopyrite; Stn—Stannite; Gn—Galena; Qtz—Quartz; Chl—Chlorite; FI—Fluorite; Sd—Siderite
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Fig. 5 Paragenetic sequences of minerals of Sanhexu deposit
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Fig. 6 Photographs of typical ores and micrographs of minerals of Sanhexu deposit: (a) Reticular vein tin mineralization in
quartz sandstones; (b) Reticulated tin ore; (c) Skarnization of argillaceous sandstones; (d) Pyrite filled between arsenopyrites
grains, cassiterite and pyrite formed inclusion structure; (e) Stannite replaced cassiterite, chalcopyrite replaced stannite
and pyrrhotite; (f) Pyrrhotite filled between pyrite grains and replaced stannite; (g) Chalcopyrite replaced stannite;
(h) Chalcopyrite replaced pyrrhotite, and marcasite replaced pyrrhotite; (i) Galena and sphalerite filled between pyrite
grains; Cst—Cassiterite; Py—Pyrite; Po—Pyrrhotite; Apy—Arsenopyrite; Ccp—Chalcopyrite; Stn—Tetrahedrite; Mrc—
Marcasite; Sp—Sphalerite; Gn—Galena; Qtz—Quartz
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KRR, ERER: 5T KA AH, In
5 CAdph 8 23 EAHXK, wCd)y/w(In)/ T 1~10 2
f), VA L PR B F Iny Cd 2 14 AH G 1 55
F=HFF R A, wCd)/wIn)EHTE0.1~10 2
(P 8(a));s PN PR Iny Zn 223 (LR A,
w(Zn)/w(In) /T 10°~10° Z 18], K BHLELLZRE™ 4
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Fig. 7 Paragenetic sequences of minerals of Sanhexu deposit
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Table 2 Bulk chemical composition of ores from Sanhexu and Paojinshan deposits

Mass fraction/(ug*g™")

Sample No. :
n Ga Mo Cd In w Bi Cu Pb Zn Ag Sb
Sanhexu deposit
FLHY-1 1800.00 20.25 0.65 145.65 31.29 6.74 4.07 20421 348.88 11352.14 4.70 -
FLHY-2 4056.00 13.11 0.33 315.09 70.80 15.74 3.20 339.82 177.26 26241.31 0.22 -
FLHY-5 1352.00 13.58 0.50 260.76 61.08 225 7.51 23272 123.00 20253.88 0.22 -
FLHY-6 1272.00 25.73 6.57 169.14 12.94 394 0.69 690.95 412295 6118.68 9.22 2998.11
FLHY-7 2624.00 14.08 0.26 266.87 54.24 13.01 216.12 485.86 1099.87 21067.02 19.62 186.94
FLHY-10 8608.00 13.01 0.20 320.13 64.52 2.52 1940 35848 124.17 25422.15 0.44  46.65
FLHY-A 1720.00 10.87 042 3035 698 26.80 1.52 23597 119.86 2808.85 1.11 -
FLHY-B 408.00 3.14 039 2945 6.51 1.78 1.19 18436 249.78 2717.59 0.22 -
FLHY-C 312.00 2.81 0.38 7435 14.08 134 023 204.08 43232 738097 0.44 563.51
Average(n=9) 246133 1295 1.08 179.09 3583 824 2821 32627 75534 13706.95 4.02 473.56
Paojinshan deposit
20PJS-6 18740.00 1.22 058 092 055 1.02 2.02 17378 667.12 13597 470 -
20PJS-7 672.00 1.07 0.50 333 1.06 187 140.72 59296 216.67 349.75 7.4l -
20PJS-8 13990.00 1.37 0.25 0.07 020 244 81.84 54471 144.13 72.10 1.56 -
20PJS-14 14780.00 843 1.09 bdl 0.04 1.04 06472 221730 114.13 95.29 335  46.65
20PJS-15 16.00 27.18 0.52 bdl 018 291 594 23352 226.12 83.67 1.11  1472.20
20PJS-16 15490.00 23.02 0.51 b.dl 035 2.03 66.64 143780 152.74 106.89  9.00 -
Average(n=6) 10614.67 1038 0.58 0.74 040 1.89 60.31 866.68 25349 140.61 4.52 31538

—: Below detection limitation
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Table 3 Correlation coefficient between indium with other elements of Sanhexu and Paojinshan deposits

Correlation coefficient

Deposit -
Sn Ga Mo Cd w Bi Cu Pb Zn Ag Sb
Paojinshan  -0.363  —-0.429 -0.301 0954 -0.129 0.526 -0.404 0.317 0.941 0.595 -0.27
Sanhexu 0.665 0.184 -0.34  0.951 -0.03 0.312 0.1 -0.298 0.991 0.076 -0.371
10% 105
" (a) £ (b)
102 & : ol
] 104 "
. C R E I
w0 10! e T
2 EST!
2 £ |
102 ° 2
-1 ] LIRS
10 Q& = Sanhexu \N\\ u Sanh.exu
O\ 4 o ® Pagjinshan [ Nﬂ(l}\ ® Paojinshan
10—2 1 1 1 ! 101 L 1 I
1072 107! 10° 10! 102 103 1072 107! 10° 10! 102
w(ln)/(ug-g™) w(n)/(ug-g™)
103 S
0 m Sanhexu 10 ;
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n L
102 104
E% o
2 10 2 108k
= T |
10° 102k //\Q
E \\&
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e 10! I ® Paojinshan
1072 107! 100 10! 10% 1072 107! 100 10! 102
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104 103
()
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8 Z=HITMME LT IR e R o K
Fig. 8 Binary plots of elements of ores from Sanhexu and Paojinshan deposits: (a) Cd-In; (b) Zn-In; (¢) Bi-In; (d) Sn—In;

(e) Cu-In; (f) Ag-In
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Ta = HIFANEE LR IN G BT IR AR

TR wAg)w(In) /T 1072~1 2 [6], FPEARIHE,
M4 LA R wAg)w(In) T 1~10 2.8, In5 Ag
SILEAHRLIE 8().

43 WHKFE
43.1 INEFHT

X PRI PRIC IR BEAT B TR 04, L3R5
45 AElE, HAERWER L, ZEFT R RN
FED R Zn. SHb, LA ABITE Sy Mn. Fe.

Table 4 EPMA data of sphalerite of Sanhexu and Paojinshan deposits

Mass fraction/%

Stage Point No.

Zn Fe Cu In Cd Mn Sn S Total
Sanhexu deposit

FL2c1 52.40 11.57 0.11 0.11 0.64 0.21 0.00 34.01 99.03
FL2c2 52.27 11.80 0.23 0.14 0.62 0.27 0.00 33.98 99.30
FL2c3 52.59 11.66 0.13 0.07 0.68 0.23 0.00 34.38 99.74
FL2c4 52.17 11.37 0.06 0.13 0.64 0.25 0.00 34.37 98.99
FL2c5 52.60 11.51 0.05 0.10 0.58 0.24 0.00 33.89 98.97
FL2bl 55.00 8.26 0.09 0.15 0.73 0.14 0.00 33.62 97.98
FL2al 5231 11.74 0.07 0.12 0.58 0.23 0.01 34.03 99.09
FL2a2 53.21 11.05 0.14 0.13 0.62 0.29 0.00 34.19 99.63
Spla FL2a3 52.76 10.95 0.10 0.13 0.68 0.21 0.00 34.24 99.08
1L2e2 52.42 12.52 0.03 0.08 0.48 0.09 0.00 34.19 99.80
1L2¢e3 51.37 12.57 1.78 0.10 0.39 0.15 0.00 34.04 100.39
1L7a4 55.85 9.05 0.07 0.08 0.62 0.04 0.00 33.96 99.67
1L7a5 54.31 10.42 0.11 0.08 0.60 0.10 0.00 34.21 99.83
1L7a6 55.49 9.35 0.14 0.09 0.54 0.08 0.00 33.89 99.57
1L7a7 55.27 8.85 0.09 0.13 0.53 0.07 0.00 33.89 98.83
1L7a8 54.21 9.57 0.01 0.06 0.55 0.07 0.00 34.07 98.53
1L7a9 54.36 9.56 0.14 0.11 0.55 0.06 0.00 33.95 98.74
Average (n=17) 53.45 10.69 0.20 0.11 0.59 0.16 0.00 34.05 99.25
FL7bl 53.37 10.92 0.09 0.11 0.59 0.24 0.00 33.70 99.02
FL7b2 52.43 12.38 0.05 0.12 0.60 0.30 0.00 33.85 99.74
FL7b3 52.81 12.10 0.12 0.13 0.64 0.30 0.00 33.95 100.04
FL7b4 54.39 10.98 0.05 0.11 0.59 0.26 0.00 33.91 100.29
Splb FL7b5 55.86 8.61 0.11 0.10 0.60 0.12 0.00 33.24 98.64
FL7b6 52.94 11.86 0.14 0.15 0.67 0.31 0.00 33.91 99.98
FL7b7 53.37 11.47 0.15 0.08 0.66 0.27 0.00 34.13 100.12
Average (n=7) 53.59 11.19 0.10 0.11 0.62 0.26 0.00 33.81 99.69
FL6a9 52.17 10.83 0.08 0.13 1.96 0.09 0.00 33.49 98.76
FL6al0 53.43 10.16 0.07 0.11 1.96 0.08 0.00 33.64 99.44
Splc FL6all 52.63 10.24 0.08 0.08 2.05 0.08 0.00 33.46 98.62
FL6al2 52.48 10.69 0.07 0.05 1.95 0.08 0.00 33.45 98.76
Average (n=4) 52.68 10.48 0.08 0.09 1.98 0.08 0.00 33.51 98.90

(To be continued)
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F82al 53.00 11.30 0.60 0.00 0.45 0.16 0.50 33.57 99.58
F82a2 55.08 10.42 0.10 0.00 043 0.16 0.01 33.47 99.67
F82a3 54.17 11.02 0.06 0.08 0.45 0.15 0.01 33.93 99.85
F82a4 53.82 10.76 0.02 0.11 0.47 0.15 0.04 33.61 98.99
Splla F82a5 54.83 10.59 0.11 0.05 0.39 0.14 0.01 33.56 99.68
F82a6 54.16 10.36 0.20 0.13 0.45 0.18 0.08 33.88 99.43
F82a7 54.37 10.45 0.18 0.00 0.42 0.15 0.16 33.89 99.61
Average (n=7) 54.20 10.70 0.18 0.05 0.44 0.15 0.11 33.70 99.54
F82h9 55.22 10.34 0.09 0.02 0.28 0.11 0.00 34.03 100.09
F82h8 53.02 10.41 1.16 0.00 0.26 0.14 0.91 33.50 99.39
F82b7 54.52 10.51 0.28 0.00 0.28 0.13 0.12 33.90 99.74
F82b6 55.62 9.58 0.61 0.02 0.31 0.08 0.28 33.83 100.33
F82b5 55.21 9.79 0.44 0.01 0.28 0.10 0.11 33.68 99.63
Spllb F82b4 54.14 10.69 0.47 0.00 0.18 0.18 0.26 33.39 99.31
F82b3 53.69 11.05 0.46 0.01 0.20 0.15 0.20 33.46 99.23
F82b2 55.29 10.34 0.28 0.01 0.36 0.02 0.10 33.78 100.18
F82b1 49.69 11.51 2.30 0.01 0.16 0.11 1.89 33.44 99.10
F82b10 53.86 10.46 0.85 0.04 0.30 0.07 0.60 34.11 100.29
Average (n=10) 54.02 10.47 0.69 0.01 0.26 0.11 0.45 33.71 99.73
Paojinshan deposit
4aAS1 58.81 5.72 0.15 0.18 0.66 0.04 0.08 33.48 99.10
4aAS2 58.16 5.66 0.12 0.15 0.60 0.04 0.16 33.30 98.19
4aAS3 58.23 5.97 0.08 0.17 0.73 0.07 0.15 3291 98.31
4aAS4 58.89 5.18 0.17 0.19 0.85 0.04 0.13 33.54 98.99
4aAS5 55.29 9.57 0.09 0.14 0.64 0.22 0.11 33.97 100.02
4aAS6 57.31 7.24 0.09 0.14 0.60 0.12 0.08 33.27 98.84
4aAS7 58.89 6.17 0.07 0.13 0.57 0.08 0.07 3342 99.41
P 4aAS8 56.77 7.88 0.11 0.14 0.60 0.16 0.11 32.78 98.54
4aAS9 58.06 6.89 0.13 0.15 0.59 0.12 0.14 33.82 99.88
4aAS10 57.33 7.53 0.10 0.15 0.65 0.15 0.13 33.42 99.46
4aAS11 57.42 6.81 0.14 0.14 0.71 0.12 0.13 33.03 98.50
4aAS12 57.60 6.41 0.15 0.17 0.71 0.07 0.10 32.79 98.00
4aAS13 58.17 6.49 0.10 0.16 0.65 0.09 0.11 32.94 98.72
Average (n=13) 57.76 6.73 0.12 0.15 0.66 0.10 0.11 33.28 98.92
In. Cd. Cu. SFYIMEN 53.59%: Fe. Mn &5 5 H ALY A1 EL

INEEH Ta Fes In. Mn. Zn & &4k, Fe
RN 8.26%~12.57%, “FIHIMEH N 10.69%; Inf&E
7 0.06%~0.13%, “F¥J{H K~ 0.11%; Mn & &N
0.06%~0.29%, ¥ 33 fH N 0.16%; Zn & & N
51.37%~55.49%, V341 K 53.45%. [NEEH 1b H
In RV KR, Zn & &N 52.83%~55.86%,

e, CFEIME BN 11.19% F10.26%; In & &N
0.08%~0.15%, “FIJME N 0.11%. NEEH Tc H Zn 55
B 5 HARN B ALK, “FIME N 52.68%; i
Cd & B S5HAM N M fm, FYMEE 1.98%;
In &8N 0.05%~0.13%, “FIMEN0.09%. NEEHT
JERUN, Iny Fe & BIZMIFEAC, Zn & B2 S .
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Fig. 9 Element box plots of Cd(a), Cu(b), Fe(c), In(d), Mn(e) and Zn(f) for all types of sphalerite from Sanhexu and

Paojinshan deposits
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10 =&IFAEE LT RN X L35 (a) = &3 R INEED 1) BSE BHE ; (b)~(H) =& R INEET 1 Zn.s
Fe.Cu.In 1 Cd jt % X £k 4 B 5 (g) W8 1L PR INEEAT 1) BSE & s (h)~(1) 8.4 Ll RINEEH 1] Zn Fe . Cu.In #1 Cd
TCER X AR Py— 5B s Mre— ™ ; Apy—3:40 ; Sp—INEEN s Sn—H B30 ; Gn—J5 8505 Qtz— A1 3¢

Fig. 10 X-ray mappings of sphalerite of Sanhexu((a)-(f)) and Paojinshan((g)— (1)) deposits: (a) BSE image of sphalerite
from Sanhexu deposit; (b)—(f) X-ray scans of Zn, Fe, Cu, In, and Cd, respectively, sphalerite from Sanhexu deposit; (g) BSE
image of sphalerite from Paojinshan deposit; (h)— (1) X-ray scans of Zn, Fe, Cu, In and Cd, respectively, sphalerite from
Paojinshan deposit; Py—Pyrite; Mrc—Marcasite; Apy—Arsenopyrite; Sp—Sphalerite; Stn—Tetrahedrite; Gn—Galena;

Qtz—Quartz.
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Table 5 EPMA data of stannite of Sanhexu and Paojinshan deposits

Mass fraction/%

Stage Point No.
Zn Fe Cu Sn In S Total
Sanhexu deposit
1L2d1 1.88 13.13 29.19 25.09 0.16 30.52 100.00
1L2d2.1 2.17 12.54 29.25 25.58 0.16 30.47 100.17
1L.2d2 2.07 12.68 29.43 25.19 0.12 30.60 100.10
Stn-a 1L.2d3.1 4.16 12.42 27.72 24.66 0.25 30.36 99.61
1L.2d3 4.05 12.08 28.15 25.02 0.24 30.52 100.09
1L2d4 1.70 12.76 29.30 25.78 0.19 30.45 100.19
Average (n=6) 2.67 12.60 28.84 25.22 0.19 30.49 100.03
1L2e5 5.46 12.19 27.84 24.60 0.26 30.62 101.00
1L2e6 1.13 12.57 29.96 26.39 0.04 30.68 100.79
Stn-b 1L2e7 1.54 12.80 29.68 26.33 0.07 30.69 101.11
1L2a9 1.12 12.34 28.93 26.78 0.03 30.25 99.45
Average (n=4) 2.31 12.48 29.10 26.03 0.10 30.56 100.59
FL9al 2.56 12.20 29.48 25.70 0.09 30.51 100.56
FL9a2 3.03 12.28 28.72 26.05 0.07 30.50 100.65
FL8B6 2.09 12.17 28.91 26.59 0.03 30.57 100.37
Stn-c F82b15 1.85 12.33 29.11 26.48 0.05 30.19 100.03
F82al3 1.30 12.45 29.33 26.59 0.07 30.12 99.91
F82al4 1.74 12.54 29.98 26.41 0.02 30.18 100.87
Average (n=0) 2.09 12.33 29.25 26.30 0.05 30.35 100.40
Paojinshan deposit

8atl 1.22 13.86 28.53 26.08 0.04 30.44 100.20

8at2 1.10 13.87 28.01 25.76 0.03 30.13 98.91

8at3 1.00 14.57 28.61 26.74 0.04 28.98 99.98

8at4 0.75 13.42 29.55 24.45 0.03 30.28 98.51

8at6 0.79 12.88 29.17 25.61 0.01 30.98 99.45

8at7 0.83 12.78 29.30 27.29 0.02 28.19 98.46

Sm-P 8at8 0.84 13.10 29.43 24.43 0.03 30.84 98.67
8at10 0.81 13.49 29.45 26.10 0.01 29.12 98.97

8atll 0.91 13.03 29.55 25.37 0.03 30.99 99.87

8at12 1.01 12.26 28.64 27.86 0.01 29.99 99.77

8at13 1.09 12.84 28.65 26.43 0.00 29.60 98.60

Average (n=10) 0.94 13.28 28.99 26.01 0.02 29.96 99.22
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Fig. 11 X-ray mappings of stannite of Sanhexu((a)—(f)) and Paojinshan((g)—(1)) deposits: (a) BSE image of stannite from
Sanhexu deposit; (b)—(f) X-ray scans of Zn, Fe, Cu, Sn, and In, respectively, stannite from Sanhexu deposit; (g) BSE image of

stannite from Paojinshan deposit; (h)—(1) X-ray scans of Zn, Fe, Cu, Sn and In, respectively, stannite from Paojinshan deposit;

Cst—Cassiterite; Po—Pyrrhotite; Mrc—Marcasite; Ccp—Chalcopyrite; Stn—Stannite
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Table 6 EPMA data of chalcopyrite of Sanhexu and Paojinshan deposits

Mass fraction/%

Sample No.

Cu Fe Zn Sn In S Total
Sanhexu deposit

1L2d12 33.66 30.19 0.11 0.09 0.02 34.99 99.08
1L2d13 34.29 30.14 0.07 0.04 0.01 35.09 99.63
F82a9 33.82 29.68 0.76 0.04 0.00 34.90 99.25
F82a8 33.86 29.71 0.19 0.14 0.02 35.20 99.13
F82al0 33.73 28.95 0.46 091 0.02 34.62 98.69
Average (n=5) 33.87 29.73 0.32 0.24 0.01 34.96 99.16

Paojinshan deposit
3bAl 34.08 30.71 0.04 0.00 0.00 35.66 100.48
3bA2 34.45 30.68 0.07 0.00 0.01 35.22 100.42
3bA3 34.86 31.19 0.07 0.00 0.00 35.67 101.78
3bA4 3391 31.09 0.11 0.00 0.00 35.99 101.09
3bAS 34.68 31.49 0.06 0.00 0.00 35.30 101.53
Average (n=5) 34.39 31.03 0.07 0.00 0.00 35.57 101.06

5 g
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Fig. 12 Score graph and loading graph of principal component analysis of sphalerite(a) and stannite(b)
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Fig. 13 Binary plots of elements of sphalerite((a)—(e) and stannite((f)—(i)): (a) Sphalerite Fe—~Mn map; (b) sphalerite Fe+
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Fig. 14 Indium mineralation model of stratoid tin orebodies hosted by clastic rocks of Sanhexu and Paojinshan deposits
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Characteristics and genesis of In mineralization of
stratoid Sn polymetallic orebodies hosted by clastic rock in
Xianghualing orefield, Southern Hunan

ZHENG Xu' 2, LIU Jian-ping"*, CHEN Wei-kang'-2, SHAO Yong-jun"?, TIAN Xu-feng?,
WEN Yi-zhuo®, LIU Shao-qing'-2, DING Tao'*?

(1. Key Laboratory of Metallogenic Prediction of Nonferrous Metals and Geological Environment Monitoring,
Ministry of Education, Central South University, Changsha 410083, China;
2. School of Geosciences and Info-Physics Engineering, Central South University, Changsha 410083, China;
3. Southern Hunan Institute of Geology Survey, Chengzhou 423000, China)

Abstract: The Xianghualing orefield in southern Hunan, is a typical magmatic-hydrothermal type In
mineralization area in South China. The newly explored stratoid Sn orebodies, showing an important Sn
mineralization type in the orefield, are relatively unique type in the Nanling area. However, indium distribution
and enrichment mechanism of these orebodies have not yet done enough research. In order to reveal the
characteristics and genesis of In enrichment of the stratoid Sn polymetallic orebodies, ore mineral microscopic
observation and identification, ore chemical composition analysis, and mineral microanalysis were carried out
using optical microscope, plasma spectrometer, and electron probe based on geological surveys and sample
collection of the orebodies. There are two types of stratoid Sn orebodies hosted by clastic rock: one is Sanhexu
type, Sn polymetallic mineralition hosted by argillaceous clastic rock; the other is Paojinshan type, Sn
mineralization hosted by quartz sandstone. The Sanhexu orebodies are In-rich Sn polymetallic orebodies with
12.94 ng/g-70.80 pg/g In, 0.61%-2.62% Zn, and 0.13%-0.86% Sn; while the Paojinshan orebodies are In-poor Sn
orebodies with 0.04 ng/g—1.06 pg/g In, 0.06%-1.87% Sn. Indium-bearing minerals include sphalerite and stannite,
especially sphalerite. Sphalerite contains In up to 0.15% in the Sanhexu orebodies, and that in the Sanhexu
orebodies up to 0.19%. The element substitution mechanism of sphalerite is In*'+Cd*" <>2Cu*". Stannite contains
0.25% In in the Sanhexu orebodies, but that in the Paojinshan orebodies is below detection limit. The element
substitution mechanism of stannite is In**+Zn*" <~ Cu?*+Sn”*". Based on geological characteristics of the deposit
and research works of In enrichment, it is proposed that the stratoid orebodies hosted by clastic rocks are related to
magmatic-hydrothermal, and the difference of In enrichment between two orebody types is controlled by
geological environment and mineralization style. The metasomatic mineralization style in argillaceous sandstones
forms In-rich tin polymetallic orebodies, while the filling mineralization style in quartz sandstones forms In-poor
Sn orebodies.

Key words: indium enrichment; mineral chemistry; genesis; stratoid tin polymetallic orebodies; Xianghualing;
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