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Abstract: The Weilasito Sn—Zn—Cu deposit is located in Keshiketen, Inner Mongolia, at latitude 44°5'5"N, longitude 117°29'S3"E.
The mineralization styles include granite—type Sn—Zn at the top of the granite, quartz vein type Sn—Zn ore near the granite, Cu—Zn
sulfide vein and Pb—Zn— Ag sulfide vein distal from the granite. Based on petrology, geology and geochemistry of elements and
chronology, the authors recognized the granite magma revolution, the origin of the deposit and the relations between the
mineralization styles. LA—ICP—MS zircon U—Pb dating yielded a weighted mean **Pb/**U age of 139.5+1.2Ma(MSWD =3.3) for
the alkali feldspar granite pluton. There are multilevel phenocrysts in the pluton, and the crystallization sequence is albite— quartz—
K—feldspar— albite— quartz, topaz, cassiterite, and sphalerite. The granite rich in SiO, and Rb, Cs, Nb, Ta, W, Mo, Bi, Cu, Zn, In
etc., poor in AL,O;, TiO,, TFe,0;, CaO and Sr, Ba etc., the An value of the albite is lower than 0.3, similar to data of the granite of
Sn— W deposits in the Nanling belt. Late magma experienced magmatic— hydrothermal transitional stage as well as gradual
continuous evolution to hydrothermal stage. The Si rich, F rich and S rich fluid phases were separated from the magma to form the
droplets (pocket) of quartz, topaz, cassiterite— sphalerite respectively in the granite—type Sn—Zn ore. The fluid inclusions are melt,
melt—fluid and liquid respectively. The granite—type Sn—Zn ore formed at the top of pluton at the magma—hydrothermal transitional
stage, the quartz vein—type Sn—Zn ore occurs at the outer part and the sulfide—vein Cu—Zn, Pb—Zn—Ag ore of the hydrothermal
stage occurs distal from the rock body. All of the ores and the plutons comprise the magmatic hydrothermal tin polymetallic
metallogenic system. In Xilin Gol— Chifeng area, there are some Pb—Zn— Ag veins (deposits and/or mineralization) related to the
acidic intrusive rocks. There probably exsit large—sized hydrothermal tin (tungsten) polymetallic deposits in the depth.

Key words: tin deposit; lead— zinc— silver deposit; granite type; quartz vein type; magma— hydrothermal transitional fluid;
metallogenic mechanism; metallogenic system; Inner Mongolia
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Fig.1 Geological map of the Weilasito Sn—Zn deposit, Inner Mongolia
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Fig.2 Sketch plan view of 1110 level, the Weilasito Cu—Zn deposit, Inner Mongolia
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Fig.4 Microphotograph of quartz vein in the Weilasito Sn—Zn deposit, Inner Mongolia
a— Monazite (Mnz), fluorite (F), quartz (Q), muscovite (Ms) in greisen near the quartz vein;b— K—feldspar alteration of the molybdenite quartz

veins, the wall rock is gneiss. light transmission, plainlight
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Fig.5 Micro—texture of the granite and ore in the Weilasito Sn—Zn deposit, Jiangxi Province
a— Drill hole IZK 1503, gneiss, pegmatite and granite type ore from top to bottom respectively. The pegmatite consists of upper amazonite and lower

part of quartz. b — Porphyritic structure, quartz phenocrysts (Q) with the fine coarse albite ring; c— K—feldspar (Kf) phenocrysts with a crust.
d— Quartz and albite (Ab) in matrix ; e—Quartz and topaz driplets, irregular shape;f— Topaz (Toz) beadlet; g— Albite and quartz embraced in topaz
driplet;h — Core photos, cassiterite (Cst)—sphalerite (Sp) driplets in granite; i— Texture of the cassiterite (Cst)—sphalerite (Sp) driplets, associated
with topaz albite and quartz;b—e: Corssed nicols, g, i: Plainlight

([l 5—e), ST A BT AL, FK
£ Na,O & i 11.25%~11.69% , CaO 0.03%~0.06%,
K>0 0.12%~0.22%(%% 1), An £ <0.3, J& T /5 J& & 4
AN AT o

FRAFRARLA Y R A AR, A
TH<20%. HH, HEE AR, 0 B
RLAR A3 A T 3L, o — 28R ER A b 2R KPR
TEIERTH -

F T 258 0T A AR 2 5T, AR A BREAR 254
PTG R A B A An<<5, 14K B A E

N ARIBERIEAAL B o
2.2 HREBT RRHIKEE

FER T A1 O ZE ML s I SRR
FAME, R T RENET #0551,
W ARES RV, DEASR . K
R0 T = A HLNPIR R - 85 41 B Ak 1 2k
i B R BRI A A7 BEERTE . — ISR B AR
B, FERHRAE—E , BRI B o BRI A AL, 4
FEU o SERRRAL, O SAEBEE AT, BT
HRLE AT AT, — B AL B e ) PP AIDRLIRE i, B

http://geochina.cgs.gov.cn H1EHLET, 2016, 43(1)



194 o E3| Hy [ 20164F
1 R R R A R TRTFRASTER (%)
Table 1 Electron microprobe analyses of the albite in granite of the Vilasito deposit (%)
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Table 2 Electron microprobe analyses of sulfide minerals in granite, the Vilasito deposit
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Table 3 Main and trace element content of granite in the Vilasito tin deposit (oxide /%, trace element/10°)

Fedhs  WLBO1  WLB02 WLB05 WLB08 WLBIO WLB13 WLB16 WLB18 WLB22 WLSTO1 W52 el
BN\ e R I A k) AR Ak
Si0, 93.14 78.08 73.81 72.03 7213 7305 7147 7351 71.59 72.54 72.73 74.63
TiO, 0.02 0.01 0.02 0.02 0.02 0.01 0.02 0.01 0.01 0.01 0.25 0.08
ALO;3 4.11 13.29 15.12 16.38 1591 1546 1642 1453 16.17 15.84 14.04 13.10
Fe;O;3 0.03 0.04 0.04 0.02 0.01 0.03 0.02  0.02 0.02 0.02 0.90 0.58
FeO 0.32 0.81 0.13 0.18 0.30 0.17 0.32 0.18 0.44 0.39 0.89 1.31
MnO 0.03 0.05 0.01 0.01 0.02 0.01 0.02 0.01 0.03 0.02 0.04 0.11
MgO 0.17 0.49 0.06 0.06 0.06 0.04 0.04 006  0.03 0.05 0.46 0.21
CaO 0.11 0.45 0.14 0.11 0.13 0.08 0.13 069  0.10 0.11 1.32 0.87
Na,O 0.08 1.32 5.94 7.48 7.00 6.62 7.16 451 6.75 6.18 3.86 343
K,O 1.28 0.72 3.78 2.79 3.44 3.73 348 399 375 4.08 4.09 4.66
P,0s 0.01 0.05 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.16 0.05
LOI 0.61 2.59 0.38 0.33 0.34 0.20 0.26 1.87 0.45 0.10 0.95
ME 99.92 97.90 99.43 99.43 9936 9942 9935 9941 9935 99.35 99.75

Cu 5.12 2936 5.07 3.81 243 272 0.72 5.60 1.95 484 4.6 293
Pb 295 4070 313 31.8 30.7 3238 295 379 368 41.1 19 64.1
Zn 126 9727 132 284 51.6 56.4 107 49.6 945 1698 38 50.1
w 1.04 150 2.65 1.84 229 215 246 113 269 54.70 0.51 28.76
Bi 0.09 121 0.16 0.12 0.03 0.08 0.15 0.80  10.50 1.23 0.10 7.92
Mo 0.24 0.18 5.03 6.88 2330 11.60 0.23 0.43 1.50 0.79 0.43 13.55
Cd 0.17 232 0.28 0.11 0.15 0.09 0.06 0.11 0.15 451 0.06 0.34
Ga 19.2 315 67.1 76.8 76.0 70.1 69.4 56.2 71.8 714 18 223
Co 0.35 0.26 0.32 0.09 0.12 0.12 0.09 0.12 0.05 0.06 29 1.46
Ni 0.87 0.94 0.42 0.25 0.30 0.13 0.18 025 0.14 025 4.0 332
Rb 475 344 915 706 956 1155 1117 860 1088 1155 125 600
Sr 241 12.3 132 11.6 5.16 256 261 1530 264 1.96 179 30.2
Ba 13.7 142 423 209 11.0 4.8 5.1 36.0 53 23 461 925
Cs 124 139 11.1 9.0 11.6 129 135 12.1 16.5 152 3.1 346
In 0.10 9.66 0.16 0.12 0.15 0.15 0.19  0.08 0.20 452 022
Tl 1.29 1.42 3.36 262 3.51 4.09 3.89 338 3.66 3.80 0.62 3.44
Cr 2.11 0.71 1.49 0.64 1.24 0.47 0.95 0.27 0.68 1.57 4.0 4.20
\% 3.53 12.4 220 3.98 2.47 226 217 1.61 1.25 19.2 22 595
Zr 538 75.8 76.1 91.1 94.0 85.7 925 66.2 82.6 713 141 116
Li 394 867 247 269 422 335 650 273 708 295 16 105
Be 213 3.28 5.61 6.64 6.28 6.22 6.88 4.72 6.28 542 24 2238
Nb 524 592 92.6 882 90.9 100 106 286 918 116 11.0 35.6
Ta 1.72 2.03 31.5 208 16.3 321 2238 11.4 19.0 30.8 0.92 122
Hf 21.0 238 20.8 258 242 219 221 16.8 19.1 16.7 4.7 7.32
U 297 6.16 119 12.0 8.69 142 13.0 54 19.7 133 213 222
Th 4.72 5.14 212 18.8 19.3 16.0 16.4 16.0 15.6 142 12.8 24.6
Sc 1.63 227 1.73 1.47 1.84 2.01 233 1.09 244 1.89 4.7 5.50
Y 0.86 2.44 1.81 1.30 2.35 322 350 203 431 327 19.0 517
Sb 3.17 46.4 0.80 1.13 0.36 0.39 0.18 1.58 1.13 224 0.16 1.20
La 4.72 443 4.96 3.50 2.77 3.03 390 286  3.69 2.92 26 20.0
Ce 14.9 18.1 20.5 14.2 11.2 11.8 153 11.6 14.1 11.3 52 427
Pr 1.67 223 2.50 1.67 1.35 1.44 1.84 1.39 1.71 1.35 5.76 5.52
Nd 542 592 6.59 4.10 352 394 490 358 456 3.66 21.20 21.6
Sm 1.21 1.66 2.02 1.24 1.22 1.31 1.66 1.07 1.67 1.28 3.90 7.43
Eu 0.04 0.03 0.02 0.03 0.01 0.00 0.01 0.02 0.00 0.01 0.72 0.15
Gd 0.59 0.87 0.90 0.65 0.61 0.83 1.00  0.61 1.06 0.74 45 7.49
Tb 0.14 0.20 0.20 0.16 022 0.27 0.32 0.17 0.37 0.26 0.55 1.79
Dy 0.75 1.13 1.27 0.97 1.28 1.93 227 122 2.58 1.86 3.70 11.59
Ho 0.10 0.19 022 0.18 0.26 0.38 0.43 022 0.49 0.35 0.74 228
Er 0.42 0.73 0.87 0.85 1.18 1.55 1.69 1.00  2.00 1.47 218 7.14
Tm 0.12 0.20 0.26 0.26 0.35 0.43 0.47 0.27 0.54 0.42 0.38 1.30
Yb 1.21 1.80 2.49 2.65 3.32 4.18 4.55 265 490 3.87 2.20 8.97
Lu 0.19 0.33 0.46 0.48 0.56 0.71 0.73 044  0.77 0.62 0.33 1.35
XREE 31.48 37.81 43.25 30.93 2785 3181 3906 27.08 3844 30.10 12416 139.28
Eu/Eu* 0.11 0.07 0.03 0.08 0.04 0.01 0.01 0.06  0.01 0.02 0.52 0.06

T : WLBO1 & A DA A7 s WLBO2 8 (L ARIBRIR AL b 55 (B i fE 9 ) s WLBOS~WLB22 W 4IkiAE b
Ao WLSTO1HUH 1ZK1501, HABAE A B H 12K02306, 2%

P e L il

AL

IR AT 31 B0 DX FE b o 9P P R SOR AR B
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Fig.6 Geochemical diagram of granite and ore in the Weilasito deposit
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Fig.8 Geochemical profile of the top part of the granite from drill hole IZK 02306, the Vilasito tin deposit
1—Gneiss; 2— Pegmatite; 3— Mineralized fine—grained porphyritic granite;
4— Fine—grained porphyritic granite. Section position: IZK02306 480~590 m
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Fig. 9 Geochemical profile of the top part of the granite from drill hole IZK01509, the Vilasito tin deposit
a— Pegmatite feldspar; b— Pegmatite quartz. c— Mineralized fine—grained porphyritic granite; d—Weakly mineralized fine—grained porphyritic
granite. e— Fine—grained porphyritic granite. Section position: IZK01509 890~1500 m, section length 610 m. The symbol + and x represent the

sample points, and the curve is treated by sliding average. Analytical data from mineral exploration project. Content units: Sn, Rb, Zn/%, Nb, Ta/10™°
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Fig. 10 Characteristics of fluid inclusions in the Vilasito deposit
a—Melt inclusions, the black part is liquid, at the core of quartz phenocryst; b, c—Melt—{fluid inclusion, some of the inclusions contain multiple solid

phase, at the mantle of the quartz phenocrysts; d—Melt—fluid inclusion in topaz droplets, banded muscovite granite ; e—Melt—fluid inclusion in topaz,
matrix in breccia rock; f—Fluid inclusion of quartz—cassiterite—sphalerite quartz vein
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R4 ARLERHTHET RIER A A LA-MC-ICP-MS U-Pb T4 R
Table 4 LA— ICP—MS zircon U—Pb data of granite in the Weilasito tin—zinc deposit, Inner Mongolia
Fr s R 100 R4 % LA U/ Ma
MRS Th U TWU *Pb"™Pb 1o *PbAU 1o PPAFU 1o PPBAPb 1o PPOPU 1o PPHATU L o
WLSTO1-1 107 464 0.23 0.0775  0.0016 2.0713 0.0396 0.1937 0.0024 1135 20 1139 13 1141 13
WLSTO1-4 3353 16239  0.21 0.0497  0.0007 0.1489 0.0020 0.0217  0.0002 183 15 141 2 139 1
WLSTO1-6 10479 46819 022 0.0628  0.0009 0.1908 0.0025 0.0220  0.0002 323 56 150 3 139 1
WLSTO1-7 3850 10466 0.37  0.0580 0.0009 0.1749  0.0026  0.0219  0.0002 531 16 164 2 139 1
WLSTO1-8 6155 31546 0.20 0.0487 0.0005 0.1459 0.0015 0.0217  0.0002 131 11 138 1 139 1
WLSTO1-9 4030 32771 0.12 0.0648 0.0008 02013 0.0024 0.0225 0.0002 179 54 143 3 141 1
WLSTO1-10 4353 20624 0.21 0.0510  0.0009 0.1518 0.0025 0.0216  0.0002 242 19 144 2 138 1
WLSTO1-13 5530 27813 0.20 0.0560 0.0006 0.1681 0.0017 0.0218  0.0002 373 41 152 2 138 1
WLSTO1-15 12597 52701 0.24 0.0494  0.0005 0.1484 0.0014 0.0218 0.0002 169 10 140 1 139 1
WLSTO1-16 4554 30383 0.15 0.0567 0.0006 0.1773 0.0018 0.0227  0.0002 481 10 166 2 144 1
WLSTO1-17 9637 34449 0.28 0.0616  0.0008 0.1943 0.0024 0.0229 0.0002 174 63 145 3 144 2
WLSTO01-19 8630 48078 0.18 0.0503  0.0006 0.1503 0.0017 0.0217  0.0002 209 12 142 1 138 1
WLSTO01-20 5023 34030 0.15 0.0517 0.0007 0.1557 0.0019 0.0218 0.0002 123 47 138 2 139 1
data-point error ellipses are 68.3% cont. data-point error symbols are 1s
0.0234
146 =
Mean = 139.5+1.2 [0.85%] 95% conf.
0.0230 ‘Wtd by data-pt errs only. 0 of 12 rej.
\ MSWD = 3.3, probability = 0.000 |
144
0.0226 |
=)
E 0.0222 142
H
0.0218
140
00214 . .
X-Y Weighted Mean: ) I | |
X =0.28142+0.00033 2s
00210 Y =0.039749:0,000032 138
X-Y error correlation = +0.673 I | |
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Fig.11 Zircon concordia diagram and **Pb/**U weighted average age
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Table 5 Age of the tin—lead zinc silver deposit in
Huanggangliang—Ganzhuermiao area

W IR AR AR 7 v WERZ FEEME/Ma VR
o i B A Re-Os W AT 135314085 [19]
La-ICPMS {Lixir #if7 139.96£0.87  [20]
Re-Os WA AT 1349452 [20]
RAARBEEG YA Ar 07 4Bk 138.3 [21]
LT YRR Re-Os A7 WA 140334 [22]
RRF I R Rb-Sr WA BT 1327439 [23]
AFKBEF RN R La-ICPMS A YEHES R 140£1.2 [24]
AU BN PR La—ICPMS 9By 57 136+3 [25]
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Fig.12 Schematic diagram of the metallogenic system and
mineralization evolution of the Vilasito deposit in Inner
Mongolia
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