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Abstract The most indium—rich deposits are cassiterite-sulfide deposits or tin—rich sulfide deposits, and these deposits have an
intimate relationship with the acidic magmatism. However, it is not clear that the role of tin in indium mineralization. It’ s also unclear
that the geochemical behavior of indium and tin during granite evolution, metamorphism and hydrothermal processes. This article
examines the indium behave with tin, copper, lead and zinc in granite, mineralized gneiss and skarn respectively from 5 mining district
of Yunnan Province ( the Bozhushan granitic pluton and the host enclave, the Nanwenhe gneiss in Dulong deposit) , Guangxi Province
( the Damingshan deposit in Kunlunguan granite) , Hunan Province ( granites from the Shizhuyuan and Qitianling mining areas) . The
results show that: (1) Mica minerals are the main carrier minerals of indium in granite, however, indium is an incompatible element in
granitic magma during its magma crystallization, and most indium tends to remain in the melt. The magmatic evolution is a process of
indium gradual enrichment, and the geochemical behavior of indium may be similar to tin. (2) Indium and tin contents are positive
correlation in ore-forming fluids, which inferred that they have similar geochemical behaviors and migrate together in fluids. Though, it
is not clear the migrate mechanism of tin and indium, they are two adjacent elements of the third cycle on the periodic table, they have
similar ion-structure and both can form complicated complex. If tin and indium form the multi-core complex or multi-dentate complex in
oreHdorming fluid, they can move together. Indium contact has a positive relationship with tin in some altered minerals ( phengite in
Nanwenhe gneissic granite rock, garnet and diopside in skarn of Dulong depoist) , showing that indium and tin still have similar
geochemical properties during fluidrock alteration reaction. (3) Except a small number of independent minerals, indium is mostly
found in other minerals. Whether indium gets into other minerals depends on the mineral structure, ion radius and electrovalence. Sn is
6 times coordination and the ionic radius is 0. 83A in cassiterite, while the metal ions are 4-order coordination, with Zn>* (0. 74;\) N
Cu*(0.74A) .Fe’*(0.78A) respectively in sphalerite, chalcopyrite and tetrahedrite. The ion radius is 0. 94A or 0. 76A respectively

for In’* of 6 or 4 coordination structures. In the middle-dow temperature, cassiterite and sulfide ( such as sphalerite, chalcopyrite and

2+ 2+

tennite) formed at the same time, In’* with Cu* instead of Zn>* or Fe** enter sulfide. (4) Indium enrichment not only has mineral
specificity, it may also be affected by the composition of magma minerals. Bainiuchang deposit in Yunnan Province, Shizhuyuan
deposit and Furong deposit in Hunan Province are all tin polymetallic deposits, comparing the indium content of the three
mineralization—related granites ( Bozhushan, Qianlishan and Qitianling) , the indium contents of the Bozhushan granite is lower than
that of the Qianlishan granite and Qitianling granite, while the Sn/In ratio of the Bozhushan granite is higher than that of the Qianlishan
granite and Qitianling granite. It implies that indium mineralized granite was extracted more indium or it has a higher Sn/In ratio. In
short, indium mineralization is closely related to tin.

Key words Granite; In—ich deposit; Sn deposit; Indium mineralization
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FREBTAERBFTET YT BRELCRLK E a4 EFFE% R %P In 5 Sn.Cu.Pb.Zn #§ X Ri%47 T A1 5 77
RLOEREV AR BRRE IR BT FERT AR T T REBE SR EA LA BEAINRG AT, In 5 Sn B 4&EH
Ry T EMERFZ, M InL CuPhZn Z R RALEMEL R, WIN R EFPEBEFT WA InFvSn 09 T EH AR5 4, B
AP Ink Sn A HALARIFHEMMRE. ERFAZEREANERERHREDNGERF IR P MEHRER LS. A
LANAEBBENEAT MEEHRETESE XA TRARSM/TLESHT AN TRZRAZ—.
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Fig.2 Relationships between In and Sn, Pb, Zn in the Bozhushan granite and enclave
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Table 1~ Ore-forming element contents ( x 10 %) of the Bozhushan granite and enclave
KRS bk In Sn Cu Pb Zn Sn/In
08B TRKAERA 0. 009 4.5 3.4 65.6 11.9 500
Ethg4 B KBRS 0. 042 3.8 8.4 42.2 52.4 90
Erhg2 BN KIERA 0. 046 4.8 9.7 36.0 53.0 104
Erhg3 BN TKIERA 0. 051 5.0 11.0 39.5 63.0 98
Erhg4 WA KA A 0. 044 2.8 10.5 36.0 58.3 64
Ethg-5 WA KA A 0. 050 6.8 9.7 43.7 50.6 136
Erhg6 BN TKIERKA 0.053 4.7 8.5 44.3 55.9 89
Erhgd2A B T KAERS 0. 060 7.8 7.9 47.9 48.1 130
Erhg417 BB ZRKIERKE 0.057 7.7 7.9 47. 4 46.0 135
Erhg-8 B KBRS 0.021 3.1 7.5 49. 4 26.2 148
B9154 A BB 0. 031 4.7 6.3 46.5 39. 4 152
B9154B BANAER S 0.071 10. 1 12.2 91.6 80. 4 142
B9154C ZRAER A 0.019 5.4 7.7 59.4 17.8 284
B9154D ZRAERA 0. 037 10.3 4.4 39.9 20.7 278
B9164 WARE R 0.035 6.2 8.8 58. 1 43.9 177
B9192 BABAER S 0.084 19.6 18.1 46 42.2 233
B9194 WA KIERA 0. 069 11.0 21.5 46.2 67.7 159
B919-9 BN TKIERE 0. 061 11.2 6.3 38.4 74.1 184
B91940 WA T KA A 0.039 7.8 8.5 45.3 59.3 200
B920-X HRL T 0.019 6.7 3.6 32.7 9.9 353
B920-Y WA KA 0.058 10.0 7.1 34.8 80. 8 172
B9204 BB 0. 052 9.2 9.9 29.9 55. 1 177
B9203A BT R S 0.039 5.7 5.8 41.4 50.7 146
B9203B WABE R 0.035 5.2 6.4 36.0 57.7 149
B9203C A A DA 2 B 1 0.039 4.7 6.3 32.0 52.2 121
B9203D SRR AR R 0. 041 5.8 7.4 35.1 64.2 141
B9204A BT R S 0. 061 7.7 11.0 26.0 73.8 126
Erhgd A 0. 067 5.3 11.9 31.8 84.2 79
Erhg2A 0.103 8.5 23.7 23 118 83
Erhg3A 0.079 7.0 24.9 22. 4 94.3 89
Erhg12 0. 082 7.0 24.9 23.7 94.0 85
Erhg4A 0. 146 13.1 24.3 22.5 147 90
Erhg5A 0. 084 8.2 13.2 46.8 70.9 98
Erhg-6A 0.048 3.1 9.4 44,7 66. 2 65
Erhg7 0. 089 9.0 9.0 20.3 94.0 101
Erhg-8 £k 0.083 8.0 8.9 28.5 80. 4 96
Erhg13 0. 074 6.8 8.2 23.8 66. 8 92
Erhg9 0.103 9.4 15.2 20. 1 112 91
Erhg10 0.178 13.5 14.4 21.7 143 76
Erhg41 0.178 18.4 14.7 26. 4 162 103
B920-2X 0. 091 10.8 7.8 17.5 104 119
B9202 0.143 15.9 12.6 25. 4 144 111
B920-3C( baoti) 0. 089 11.5 15.9 20.3 128 129
B920-3D( baoti) 0. 074 8.8 17.7 21.7 103 119
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®2 BMLERERGEREZBHRY TE( x107°) R3 MEVRERAEKNERHRT TESE( x107°)

Table 2 Oreforming element contents ( x 10 ™®) of biotite in Table 3 OreHforming element contents ( x 107%) of the
the Bozhushan granite and enclave Nanwemhe granite in the Dulong deposit

Fans At 4 I Sn Cu Pb Zn BEgE AT I Sn Cu Pb Zn
BY1641-02 0.34 33.3 0.07 2.77 246 P4 0.23 607 4.6 98 125
B9161-03 0.33 38.2 1.72 2.74 268 Pid 014 142 218 138 250
B9Y161-04 0.33 35.2 2.37 3.17 251 P32 018 338 214 274 149
B9164-05 0.37 348 1.4 2.63 273 P4 011 1.5 186 38.6 46
B9161-06 0.32 37.5 0.99 2.98 285 STP4 0013 239 99 98 13
B9161-09 0.32 40.4 2.02 2.66 287 DLI269 007 4.1 304 66.8 47
B916440 0.3¢ 35 521 2.82 312 DLA275 0.07 49 489 185 50
Bo1641 0.27 35.8 3.93 2.54 293 DLH296 0.22 13.2 8.7 167 36
B916-42 0.29 35.2 1.66 2.83 304 Dia2gs RERIREN o4 130 123 114 31
B916-143 0.36 37.9 1.29 2.74 296 piazer IR o e iss s 416w
Bo16-114 0.33 356 14.2 571 295 pazol T o5 139 sLs 4.3 7
B916449 0.33 341 1.9 2.94 313 DL4302 016 135 12 45 a4
BY151A01 0.3 28.7 0.91 2.88 312 DL4200 008 67 106 s1 45
BY154 A2 0.27 28.8 0.81 2.84 296 DL4201 010 7.7 262  58.9 45
BY154A-03 0.29 30.6 1.62 2.84 308 DL4202 010 1.1 30 162 2
BOISAA04 fhids HEEEE 0.27 30.3 1.65 2.69 298 DL4203 1Lo0 171 258 317 171
BY151A-05 0.31 28.9 1.91 2.9 292 DL4204 032 443 122 87 31
B9Y154 A-06 0.29 26.9 0.88 3.01 274 DL4205 068 144 121 201 &
B9154A-07 0.34 30.6 6.52 5.38 286 HIT8-01 2.61 373 0.29 7 42
BY151A-08 0.31 25.5 3.89 2.76 284 HLTS-02 284 401 030 5.4 68
BY154 A9 0.28 26.9 3.64 3.23 299 HLTS-03 397 746 013 35 62
B9154 A40 0.3 29.5 1 3.08 300 HLT8-04 4.13 694 0.15 6.9 76
BY154 A1 0.26 28.5 0.74 2.85 292 HLTS-06 420 725 _ 47 5
BY151A-2 0.27 28.9 1.4 3.07 302 HLTS-07 207 3 _ 42 66
BY151A-3 0.33 28.7 4.52 2.54 286 HLTS-08 441 8I8 _ 41 &
B9154 A4 0.41 29.5 4.06 2.76 284 HLT8-09 1.28 112 0.25 5.2 79
BY154 A5 0.32 30 0.95 2.84 298 HLTS 40 264 455 0.09 6.6 94
BY151A16 0.29 27.6 2.17 3.69 286 HITS41 Lo6 152 _ 42 7
BO154 A7 0.28 29 2.78 2.8 272 HLT8-2 1.93 322 040 42 79
B9154 A49 0.24 28.6 4.11 2.89 282 HLT843 0.80 96 0.32 6.4 39
BY154A20 0.3 29.3 1.82 2.99 287 HLTS 14 233 38 010 66 52
erhgl 7-01 0.4 48.2 0.5 3.81 364 Hirsas JURIMER o o0 a0 021 67 100
erhgl 7-02 0.4 49.1 0.5 3.7 367 L L 63 93
erhgl7-03 0.41 51 0.19 3.49 379 HLT847 2.15 290 0.07 5.9 82
ethgl7-04 0.49 70.3 0.78 3.87 342 HLTS8 203 Ss4 040 1.8 70
erhgl7-05 0.41 53.7 1.18 3.31 364 HLTS9 415 743 030 6.6 109
erhgl 7-06 0.38 48.4 0.4 3.57 365 HLTS-20 130 130 _ 6.6 49
erhgl7-07 0.4 52.9 0.82 3.74 357 HLT823 6.25 1134 034 53 80
erhgl7-08 0.35 50.5 0.84 3.58 363 HLTS-24 536 952 0.02 43 86
erhgl 7-09 0.39 50.5 1.06 4.6 355 HLTS25 185 2m _ 8.1 37
erhgl 740 . 0.36 50.2 0.86 3.25 355 _

erh;nl ik R o6 sas 0.82 3.4711 366 :;Ejg T:?: ]1]1234 0.13 ji ji
erhgl742 0.43 5.1 0.77 3.63 352 HLTS 28 702 1309 0.15 6.8 83
erhgl743 0.33 49.3 0.78 3.29 328 HILTS-29 098 9 016 6.1 36
erhgl744 0.35 45.8 0.84 2.66 306 HLT830 4. 46 810 0.34 4.4 50
ethgl 745 0.34 52.3 0.99 3.26 337

erhgl 746 0.4 48 0.51 3.37 307

ethgl 747 0.36 48.7 0.72 3.67 340 i Sn 1AM 25.5 x 1070 ~40.4 x 10 7°(F-) 31.6 x
erhgl 748 0.44 50.1 0.11 3.65 366 107%) F145.8 x107° ~70.3 x 10 °( F#751.0 x10 %) ,Cu 11y
720 e o ST ERAEN0.07x10" 1420 X107 CFE2.65 X101

0.11x107° ~1.18 x 10 (-5 0.68 x 10°°) , Pb & &4 5
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F2.54x107° ~5.71 x 10" ( F-37 3.05 x 10°°) Fl 2. 66 x
107 ~4.60 x 10 (-4 3.52 x 10 ™°) ,Zn Fr &4 1K 246 x
1076 ~313 x 10 % ( -1 289 x 10°) F1 307 x 10 ™° ~ 379 x
10 °(SEH 350 x107°%) (£2) .
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AESKZ RN ATLLE H In 55 SniIn 5 Zn L HA 525K



3324

Acta Petrologica Sinica

B LR 2019, 35(11)

8 r 8
2 L@ y=0.0048x +0.6225 7 F® o
6 | R*=0.988 p fo)
= st ~ sf° o
= =
T 4t x 4 (e¥ o
= E £
2k 2 o o
1t 1 %o ° 5
0 \ " P 0 A " P . .
0 500 1000 1500 0.00 0.10 0.20 0.30 0.40 0.50
Sn (x10°) Cu (x10
T @ T @
C
6} ° o 7F o
o 6 F %o
ST o
o o] 00 a5 F
> 41 O ©o :
= T4t @8 o o
= 3r o =
= o] =3r ® O
2 F 8 o 690 le) ) b Oo o 8] OO 8
o] o]
1 F O OO o 1 F QJO ) OO
0 A A A L A J 0 L A A A J
3 4 5 6 7 8 9 20 40 60 80 100 120
Pb(x10°) Zn(*10°)
E5 mEAER A H =BT In 5 Sn.CuPb.Zn X R
Fig.5 Relationships between In and Sn, Cu, Pb, Zn of muscovite in the Nanwenhe granite
| y=0.0067x +4.0457 140 r
120 O
150 o
100 |
120 (b)
< < 80 ° 0
90 .
= Z 60 F
= =
60 40 |
30 20 ®
0 J 0 O !"_'m fa'a (‘an " ° J
0 5000 10000 15000 20000 25000 0 1 2 3 4
Sn (x10% Cu(x10°%
160 160
140 140 O
120 (c) 120 KO
o] O
~100 |© ~ 100 @ S
(=] (=]
'.;. 80 o E.. 80 % o}
E 60 E 60 |
40 40 |
20 = wp. ©
0 @-\e 1 fa n 15 J i] ‘6 L i FaWlsal el O O
0 5 10 15 20 0 100 200 300 400 500 600
Pb(x10") Zn (x10%)

K6 et Xy KA WA AaH In 5 Sn.CuPb.Zn HI5C 5

Fig.6 Relationships between In and Sn, Cu, Pb, Zn of garnet in skarn from the Dulong deposit

AR IEARGHE ORI SGPEA B2 E IR AW 8.

3.2 #EHNXE
LE

3.2.1 &Rt 2P Ink Sn.CuPb.Zn ¢4 # 4

BAMERBEREMGFET MR

P LT A6 B 6 InSn AR ICER L 18 D AA FE b In

B &R 0.07 x107° ~1.00 x 10 ™°, 744 0.23 x 10 ™°, & F
EREAHA 3 S, Sn RN 41 x107° ~ 171 x107°, F-#
33.8x107°% Cu 2/ 9.9 x 107° ~ 262 x 10°°, F-3 51.3 x
1075 PbH8.7x107° ~138.0 x10°, 4 41.2 x 10 °; Zn
13 x107° ~250 x 10 ™%, 71.7 x 10 (3 3) .
HeaX I, 2 a8 Co M P & Em(t T4,
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Table 4 Oredorming elements of garnet and diopside in the Dulong deposit ( x 10 %)

FEML S HE WY In Sn Cu Pb Zn FEM S HE WY In Sn Cu Pb Zn
Al 5.10 794 0.03 6. 82 Cl 0.54 7.85 0.86 338
A2 0.79 38 0.15 4.34 Cc3 0.79 10.68 1.52 329
A3 1. 47 156 0. 05 3.74 7K4303345 C4 1.02  23.06 0.85 270
7K4303340
A4 2.09 178 0.09 5.18 C5 1.56 18.63 0.36 340
A5 3.44 359 0.34 7.45 C6 1.02 21.19 0.8 421
A6 3.76 274 0. 06 7.43 DI 1.22 9.5 .19 1.78 836
B11 1.92 39 0. 19 3.52 7K4303322 D2 1.15 11.22 4.30 2.82 921
B12 2. 06 145 0.16 9.75 D8 1.27 21.24 6.00 602
B21 2.70 213 1.00  0.05 11.2 7K43033-46 E8 0.33 1.36 1.26 4.67 767
B22 2.39 168 0.03 9.32 Gl 0.26 33.62 0.63 807
B23 2.36 114 0.18 0.04 7.02 G2 0.21 33.44 0.46 771
7K63033-8 B24 2. 65 158 0.07 12.3 G3 0.18 29.65 0.68 0.23 892
7K10103323
B25 2.07 132 1. 65 4.69 G6 0.15 26.17 0.43 813
B31 1. 89 69 1.80 0.11 5.11 G8 0.24 36.59 0.41 0.70 724
B32 1.93 63 0.16 2.54 G10 0.15 35.58 1.31 0.56 950
B33 0.91 40 0.91 0.16 2. 86 H1 2.06 4.40 0.21 0.28 747
B34 1. 64 42 0.04 4.09 H3 8. 12 20.19 3.97 0.79 1326
F1 111 8506 2.16 8.56 73.5 H4 2.18 5.49 0.26 790
7ZK71033 K54
F2 o 120 9049 0.42 23.8 H5 #%4 3.88 9.07 0.10 913
F4 ?% 70.7 10943 14.4 H6 4.04 4.64 0.19 1038
F8 145 23462 0.15 22.1 H7 1.33  12.8 1.12 471
7ZK1310194
F9 121 16284 0.12 0.19 11.9 11 16.3  92.2 1.07 508
F11 85.9 18449 0.16 0.10 7. 86 3 8.83 44.28 3.08 1.00 485
7K4303346
F12 105 11254 0.77 20. 8 5 7.14  31.61 3.72 0.47 444
F13 80.6 9671 .11  2.69 64.2 16 11.82 58.4 0.37 1.24 387
7ZK7902125 M2 30.1 8880 0.57 8.16 100 J1 4.68 13.82 0.69 0.15 524
D3 24.68 998 8. 81 2 4.24 19.3 0.62 0.18 552
7K43033-85
D4 6.15 398 0.21 11.0 13 0.75 31.43 0.88 130
7K4303322 D5 9.26 623 0.43 10.4 J4 5.55 35.45 0.10 0.04 564
D6 6.29 384 1.89 0.24 9.51 K5 0.58 18.38 17.9 3.36 669
D7 10.58 621 3.33  1.31 30.2 7K4303320 K6 0.39 12.86 1.04 3.15 718
El1l 0.8 94 1.46  2.60 320 K8 0.21 9.78 2.06 689
E12 1.22 143 15.7 302 12 0.69 3.88 0.98 0.52 6388
E13 2.04 169 .32 2.52 559 L3 0.27 2.52 0.77 0.16 457
E14 1.3 117 1.61 262.38 | ZK71033K17 14 0.33 1.73 2.69 1.43 676
7K4303346
E15 0.57 70 2.16  2.39 412.03 L5 0.36 2.14 1.52 1.59 424
E6 0.79 53 2.43  261.71 L7 0.19 5.05 0.43 388
E7 2.1 155 7.05 478.94
E9 7.74 370 1.20  32.26

HOP I 4354 Cu=0.15 x 10 °H1 Pb=5.6 x 10 ™°,Zn & &
54T In A1 Sn S T WA SN 0.8 x107° ~
7.02%x 107,47 3.07 x 107°, J5# 4 90 x 10™° ~ 1309 x
10 7%, 5744 506 x 10 °( % 3) .

4 FELS 433 B iR E A s F A = B In 5
HERT TR CREE. BRI BEWRSE In 5 Sn
BAAEFHIEHCH, 24 In 5 Sn (AKX RE R2 H
0.933, =tk In 5 Sn 1) R2 % 0.988. TR E2HEEH
=k, In 5 CuPbZn #AEA H G .

3.2 AT RTFMHTET WL LIEELT Ins
Sn.Cu.Pb.Zn &% %

ERIeH RAE A 2 B B W B 7 4 LA T K A9 =
T E, o EE A A MBS, 5 e A -
R A E N N B AVEY 5 A RN

LA 39 DA E5A InnSnaZn, In & &R 0.57 x
107% ~144.89 x 10 %, 14 24.58 x 10 ™%; Sn 3 40 x 10 ¢ ~
23462 x 10 ° ,F39 3173 x 10 °°; Zn 347 2. 54 x 10 "¢ ~559. 83 x
107,344 80. 65 x 10 ~°; A5 A~ s AT 15 Pb, HiAx 38 4~
Pb &4 0.03 x107° ~15.65 x10°°, F#1.17 x107°%; Cu
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Table 5  Oreforming element contents ( x 107°) of magma

rocks in Damingshan area

B EoRin In Sn Cu Pb Zn
XXX99 HmfkERys 0.102 150 5.2 28.7 52.3
GLH2 MAHIERE 0.036 2.6 41.0 552 54.2
GLH3  MBAHJEKA 0.042 2.1 9.9 26.3 80.0
DB- ViAsk= 0.091 140 16.7 11.7 30.9
DB2 ARk 0.128 19.2 105 22.7 21.5
DB3 AR b 0.087 155 23.0 21.4 42.9
DB4 Ak 0.059 13.3 6.3 30.4 48.9
DB A 0.065 12.5 6.7 20.9 42.2
GTH MRIAER A 0.035 5.8 42,9 457 63.9
KLGHd  BAEERYS 0.031 4.2 16.2 29.7 59.4
KLG2 BAEEKA 0.028 4.3 86 28.2 52.1
KLG3 piAEE 0.051 13.0 4.7 40.1 27.5
KLG4 BBk 0.030 5.6 7.4 289 48.7
KLGS  Brablfbks 0.015 4.5 3.1 40.8 42.5
KLG2a HMA#iEka 0.032 46 7.1 356 54.1
KLG3a BAEEKA 0.027 4.7 55 429 98.1
KLG4a MBAEEKA 0.054 4.7 12,3 32.1 78.8
KLGSa MEBERA 0.052 4.1 12.7 344 79.5
FH-5 YRR 0.022 2.2 6.2 10.4 94.7
FH-6 H¥EBEAE 0017 2.4 7.6 7.1 39.9
XTSH VB 0.057 4.7 59 27.4 73.2
SJ4 HYERES 0021 3.9 13.2 581 122
SJ2 HERES 0.026 2.0 6.4 640 73.3
SJ4 HYERES 0.021 3.9 13.2 581 122
SJ2 HERES 0026 2.0 6.4 640 73.3
GDGO3  FEMNEA  0.059 0.9 109 19.2 98.2
GDG02  FERNEAE  0.062 0.5 169 17.0 87.6
GDGO1  FERMINEA  0.068 0.6 13.0 28.0 120
DM-HA 7KK A 0.051 2.5 203 21.1 97.5

TERER 3 s ARG BN (R 4) o BREATTH In A1 Sn 1Y 75 6
AR T ARA, In B 5 16.32 x 10 ¢, F4472.54 x 107, &5
TR A L E T 36 £5. Sn K 1.36 x 107° ~ 92,18 x
107%, 45 20. 52 x 10 ™°; Zn &G & T A KA, Cu il Pb &
W AMAHEE(EY) .
&l 6 FEL 7 53300 R A H8 A FERE A In 5 Sn.CuPb.
Zn BSC R, 5 IR AL K A AR, In 5 CuPb.Zn BY#2
SARE TGS Sn A RIFAY IEA G, A A In 5 Sn
BIM 2R R K 0.8543, EMA Y In 5 Sn 1) R2
7 0. 6953,

3.3 TAXKBUMERERSES In 5 Sn.Cu.PbZn £ &R
KB L X o8 1 B R LU 40948 54 2 A0 A1 BB g m L
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Table 6 OreHforming element contents ( x 10 ™) of granite and
granite porphyry in the Shizhuyuan depsoit

A A In Sn Cu Pb Zn

Sn/In

WLY-38 KA 0.108 13.78 1.33 48.95 22.07 128
WLY~40 VAR k= 0.133 14.98 5 40.16 26.4 113
WLY41 ViAska 0.094 9.57 2.06 36.56 22.87 102
WLY42 Fasba 0.053 6.01 2.34 39.66 22.45 113
WLY~43 VAR k= 0.122 13.97 3.59 40.84 23.86 115
WLY 438 ViAE b= 0.121 11.45 3.57 41.32 41.67 95
WLY49 WAz ka 0.109 12.2 3.93 42.16 26.53 112
WLY-58 VidsE= 0.108 11.04 6.05 36.39 38.77 102
WLY-62 ViAEE= 0.165 20.94 23.15 31.65 30.29 127
WLY-63 ViAE b= 0.085 8.38 2.49 39.28 37.26 99
WLY-63 ik 0.082 8.64 2.78 38.67 39.49 105
WLY-64 FiAskS 0.193 22.01 2.1 21.21 47.17 114
WLY-65 ViAEE= 0.233 18.56 5.67 56.58 18.8 80
WLY-66 Viaska 0.063 3.46 6.44 16.18 9.46 55
WLY-67 Fasba 0.024 2.71 2.01 43 15.01 113
WLY-68 Ak 0.144 17.05 3.57 45.22 24.03 118
WLY-69 ViAEE= 0.096 8.47 5.55 38.08 37.73 88
WLYF1 Viaska 0.177 10.7 13.95 147.81 45.96 60
WLY72 Vas b 0.081 6.93 4.1 38.49 32.44 86

WLYS54 BBl fbis 0.241 21.9 32.28 65.62 35.81 91
WLY-56 Ezﬂfﬁm'“ 0.15 13.06 18.11 47.38 26.88 87
WLYS1 MAEREfEds 0.198 15.67 23.3 45.74 33.57 79

WLY-36 0.049 3.36 4.44 41.31 41.98 69
WLY37 0.064 3.72 5.05 44.41 75.69 58
WLY-39 0.042 2.76 5.27 34.45 37.33 66
WLY-44 0.032 2.26 4.32 35.62 46.93 71
WLY-50 0.05 3.79 4.4 37.41 45.41 76
WLY-52 e, 0.048 5,16 5.49  26.23 31.4 108
WLY-53 EREH 0.058 5.21 4.72 35.13 50.16 90
WLY-55 0.041 3.72 6.65 33.03 44.08 Ol
WLY-57 0.052 3.48 7.97 32.71 50.45 67
WLY-59 0.049 3.8 7.6 36.47 53.84 78
WLY-60 0.051 4.07 6.13 36.09 56.01 80
WLY-61 0.063 8.15 3.69 30.66 82.03 129

RIAVEBEA LR INK S BRI A S In 0,015 x107° ~
0.128 x 107, 44 0. 054 x 10 ™, BEAIK T In 7% - 34 {8; Sn
F2.1x107 ~15%x10°,3F4478.32 x10 % Cu K 3.1 x10"°°
~104.6 x107°,5F1918.6 x 10™%; Pb S/ 11.7 x 10 ™° ~55.2
x10 7%, 51932 x 10 ™%, Zn H 21.5 x10™° ~98.1 x 10 ¢,
¥754.3 x10 . GBS AE KGN K 24 In.Sn. Cus Pb.Zn
Ei ALK A EA AL BB R(ES) -

RS E A T In 5 Sn 2 IEAHIE,R2 2 0. 7658,
AYEBES AL R NS T In 5 Sn AREAGHHICH:. T MEFp
A4 .In 5 Cu.Pb.Zn &RIEA FHEE .

3.4 HWMETXTELER
Pb.Zn By &R

22 B AR A In SR

EFERBEED In 5 Sn.Cu,

AL F 0. 024 x 10 % ~0. 241 x
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1022 Ja], -1 0. 126 x 107°; Sn 4 2.71 x 107° ~ 22.01 x
107°,5F-34 12.34 x 10 ™%; Cu 2 1.33 x 10 7° ~32.28 x 10°°,
44788 x 107%; Ph 7 16. 18 x 107 ~ 147.81 x 10~°, -4
45.50 x107°; Zn 34 9. 46 x 10 ™® ~47.17 x 10 7% ,3F-1429. 93 x

107°( £ 6) o ST, 465 BEA T In\Sn. Cus Pb I
TAER A Zn G TAER - W 9 F7R , 46 5 5 FIAE B B

fIn 5 Sn EUA IE A 3 L B R HOO 0 0.7524 Fi

0.9612,In HHEITLRAHA HCHERE
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Fig. 10  Relationships between In and Sn, Cu, Pb, Zn of the Qitianling granite in the Furong Deposit
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LB T A BIRR R & RS AL, ST T M X A R
HA G B FH O 6 B A B A e e % In B0k 0.09 x 10°°

~1.61 x10 %, 0.36 x 10 7%; Sn F-H4 3k 24.6 x 10 ™°; Cu
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R BHHREREFHHRT TERE( x107°) (FE=K

m ,2006)
Table 7 Oreforming elements ( x 107°) of the Qitianling
granite in the Furong deposit ( after Li, 2006)

[ETiR=2 i In Sn Cu Pb Zn  Sn/In
FR-0 0.39 72.1 75.7 47.5 74.2 185
FR4 0.15 23.2 44.2 35,9 41.8 155
FR3 0.09 8 43.1 34.7 66.5 89

FRH4944 1.61 115.4 75.6 29 80.9 72
FR4941 1.23  60.2 241.7 41.4 94.6 49
FR49424 0.46 60.3 52.7 40.1 90.9 131
FR-19-31 0.39 43.6 71.6 38.7 74.2 112
FRH942 0.12 10.3 50.2 33.9 53.4 86
FR4943 o, 0011 11 41.7 35.9 59.9 100

ZK8062 R 0.11 14.7 51.6 28.7 39.6 134

ZK8064 0.1 10.9 53 24.4  47.3 109

7K804-3 0.2 31.6 46.7 356 69.3 158

FR434 0.15 20 43.1 43.9 54.4 133

SMK-544 0.1 15.6 40.7 54.8 58.4 156

YXW33 0.1 10.7 50.8 36 35.7 107

GTL-554 0.09 14.3 39.8 51.7 26.9 159

7K8042 1.95 41.6 249.2 220.3 1335.6 21

GTL-557 0.69 12.4 71 52.3 420.6 18
PE( P 10) o

4 In Y Sn WA N TR X

RERE AR BN AR N BUAE 5 o A R G
B IR AT TR B E T R AR 2 (E AR A
WWRAF TonAc b N BER™ B BT B A
S B B 6 B AT B A e ) A
A P LU BT O o5 AT 4 BREE 5 IR S B R 95%
(Lerouge et al. , 2017) KK H g 4T 5867 R In
PR A T H A N LA RS RERE R & In 574k
55 Sn CR BV AL R P AD 5 Sn 43 B REREIE AN B
gAY

4.1 In5sn ERKRERPHITH

In 240 SERR) J02, % DL In®* 23 A 7 18 A b 7E
Hi( Smith et al. , 1978) ; FEHLFEST Fad B P 5 2 BRALI
IRAT L2035 A TCEFHIE ( Jenner and O Neill, 2012) . 1E5
AR P BT Y In () Z B S T ARE
T, B A AL, KA In A 5] £ B8 25 44 v, FL 018
AL ] B 5852441 ( Lehmann, 1990; Simons, 2017) . HAF
AT INAE B A A b i AR TV R AR B A T R A
A FE T HL L AE B 25 RN S50 X 55 FEIA A6 14 4 7 In 5 Sn 46
A B ARG ER BB In 5 Sn 7555 3 Ak FE v oA A4
HIHLER L4170
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AT ILAL R SRR T 0 = B2 ) & InaSnZn, 74
Cu 1 Pb, KATAEH ) In\SnZn & 5 BUREL 2= A% T4 FR,
YL B2 4 R A6 4 A InaSn B9 B ERAKE .t 1A
TR L R = B LA AR KA T R L R s B R
ATEEH In A1 Sn & &l In BB RE(T YT In &
AR A B In &) RGBSR In (YR AR,
FER (6. 8) RTEUAA( 3. 8) , MY WL B = Bk vh In 5 i
R AR R AN T S B G B A B In A PETE
AT AR B AR, W) 2 B P A S R S S B A
KB ERIBACERE T ELH In, Wl 2 UL K BT
WAt R R In B E £ R, X — 45185 Simons
(2017) [HAFFFE 45 SR —B00 . BEE A 3K 0L, A6 K B A2
B BEXT In AR 2L I8 M LA, TS 1R b L IR A
T4 In, 3] G2 = AL A KA 5 T s S0 IR i — A

4.2 In 5 Sn FERH R PEIITA

JEAT IRARTE S S M A DA 43 S ok R FERE 2 5%
HF&EKEEEL R K. AL, &3R5 R
FEARE In (2.5 x107° ~4. 1 x10°) B[Rl 425 4 Sn (15 x
107° ~39 % 10°°) , il LB L In b5 Sn HATRAF A9 TEAR
KKF H In 55 Zn Pb LRMSC R AR SARL XK
FREE MW AR In B Sn HA ARG 24T, &
SRR (AR 4, 20065 Zhang et al. , 2007) o Hf
AN InSn SEFEIER A PLE] B = F RITK AR
SRR TR, B T BAT R R B TR A5, T
OB E B AR PR G In EELL InCl, ™~ F1
InCIOH * 465 8 TAEWU A IE RS ( Seward et al. , 2000) Ik
AR LALL H [InCl, | B 908 A HLI 7 ZE 3 AT/
TE5,2006) 5 B LA AR L S (@) VR IS A
W aY. BEAAYEEY. B Ay EE iz
( Taylor, 1979; Eugster, 1985; Heinrich, 1990; Taylor and
Wall, 1993; Miiller et al. , 2001) , {15 In F1 Sn 7EJGH i &
T REE A AR TR] 9 ZAZ B N BE 5 1, s RE AR — 35 D f
AEFLIA s T -

4.3 In5 Sn ERT MBRMITARS B

TR A5 Bl A P A B 2% R RRER A W ] AT
B AT IR , F il IR HOIRAE B R B 2 1 s B eT R
JEA A AR 4, R Y Ins Sn 5 RIS G R T AR B SR
mhp, A RZRE A B In 5 Sn I RFFIEASCCR (K
6) o HRIEH PR r, T30 45 foh S AR A AR A RO A L T
In\SnZn %% Cu #1 Pb, I H In 55 Sn R FFIEACIKZR A
KA 0. 8543 ( L4 41) A1 0. 8953( EHFA1) o TLHAM
ARG A A R SR ROREI , In 5 Sn AT59K 2 LR ARG Y
BRIV A — 0y 2 ik A 24k 1 Bk AR A R
i
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Bozhushan, Qianlishan and Qitianling granites

Relationships between In and Sn/In of the

PO B B A L 2R R o B AR A
) S ERATEAST YA ESN In Fi&, ZH st
(F443.07 x107%) i In & 2B 2Rk F440.309 x 10 ~°af
0.386 x 10 %) H (Y 10 £5 /247, A WA AE HE A In (9573
ErERAT R 24,58 x 10 T F1 2. 54 x 10, B B ¥ In A2
F,In KE# ARERREES )b B & n KRB L mAHK
WA AS AR B AR R AR T In AL 2.5 x107°
~4.1 x107°, F e 6 R A A In A AR 2.5 x107°
(Zhang et al. , 2007) , [oda i 1 ~2 DB SL, AT R AL
(&b In S i MR RAR D In 7 1) AT SRR, Pl
MERZHA (=) JBEA( <) IR THEETHES
BE(3.8 ~6.8) A1 E R A < 10) W& THE MR b 2R
Bk, R, PR O B 7= A B RERR $h 07 ) R — 2 R AT AR 4
Bumtfkd iy In, ZRE A =B AR A EAE In £ T
JE 4R In 23049

BT /D 3 Sr A In 2 LI R 408 X0 A 78
s By rb B R BB R (Fe' L, In*) + (N,
Ta’*) 2(Sn**,Ti**) #l In** +(Ti,Sn) ** Fe’* + (Nb,Ta)>*
( Lerouge et al. , 2017) ; INEEH 1 In (B R Cu® +
In®* 2Zn** 5% Cu® + In®* Zn’" + Fe’* ( Cook er al. , 2009,
2012) o ZFRFSBACHDE A B TR Y&,
BAh Sn JE 6 WKL B TR AR S 0. 83A; (NAEH . B A5
B vh 4 B B T AR 4 KB, B R AR A B Zn®t
(0.74A) .Cu*(0.74A) .Fe>" (0.78A) ; In’ " [ 6 ¥Rk 4 YKHEL A7
AR 0. 944 F1 0. 764, LIRS A TN B, B
A5 INER S A IR 2R A, QSRR R i NbTa 5558
FUF, In G i ANBET S5 G Ak b, X W] BE e 2 80
IRH In ZEGAL S o B AL W R . A L, B e R v A
B In P &R CTF 400 x 1075, AN 51 #8353 2000 x 10 7% ( nf
FRE, 2017) i TREERER 4, 720 PR P R R B
Nb~Ta "4, 4 W B4 3R 1) 70 28 2 A0 A0 28 0 [ G A FH AL
PETHIRT In (IRAZT Y, BEESHE I 5 Sn 24
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4.4 KRBT S5ENE

In WEELBRT AT Y LIREIN, BHEHEZHHT T8
P, I T RESZ AT W A B ) (SR HZ5F,2003; ZRIRIESE,
2007,2010; Gion et al. , 2018; fxi fIZEHEls ,2018) o JLT-Fr
AT RER S Sn, (HEGH IREA—E & In, =g FHAT
ARG AT 25 3 M RIS 2 2B IR, RA A4
W Ine XL =0 RA W = A8 A (HEAT I T B
LI B ) 425 In & &, AT WA RIS T T B AL i 5
G FH S 5445, 10 Sn/In LA U SEAT LA PR T T B LA
<G AR IS G A (1) o WOREE In WL HYAE B 5 et
WTHEZM In SUE A S HA T & Sn/In L, XTFEEZL
A R BE ST

5 4k

(1) fEbda In 55 Sn BA R KR, =R 2K Y)
JeAERA T In A1 Sn (Y EEARE Y, A A R In B2

P
=

(2) In'5 Sn 7E)RH AR P BAREFRIEMC KR, —
HREHRGE  SARAEHE A R ER ™ P, In< Sn AT [F] 25
PEAZREA Bk AR AT B AP EAR R RUE R In B9 R
ACE

(3) =PRI SO ALY B B, 8 40 M ik K i e
JC, T St In' T B AR ERR 22 5 In T A HE AN BEDT
ALY, 2 In 55 Sn RN IR U TR .
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