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Abstract: The Weilianhe W deposit in eastern Ujumchin of Inner Mongolia is a quartz—vein type deposit in the mid—eastern part of
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the Central Asian Orogen. Based on spatial relationships, the authors revealed that granite is closely associated with mineralization.
The authors conducted precise laser ablation inductively coupled plasma mass spectroscopy (LA—ICP—MS) U—Pb zircon dating and
geochemical analysis of the granite. The U—Pb dating shows that the granite is (145 + 1)Ma, and the weighted average age is (143+
1)Ma. Major and trace element geochemistry shows that the granite is characterized by high SiO, and K,O content, a “right—
inclined” shape of the chondrite normalized REE patterns, enrichment of large ion lithophile elements (LILEs), and depletion of
high field strength elements (HFSEs) such as Nb, P, Ba. The granite is high—K calc—alkaline, has a strong negative Eu anomaly (Eu/
Eu*=0.22-0.42), low P,O;s content, A/CNK near the value of 1, enriched in large—ion lithophile elements (LILEs such as Th, U, Nd,
and Hf), and notably depleted in Ba, Sr, P, Ti, and Nb. These characteristics define the Weilianhe granite as a highly fractionated
peraluminous granite. According to the granite age and the characteristics of granite, the authors hold that the Weilianhe deposit is

related to a major Early Cretaceous mineralizing event in China known as the Yanshanian movement. The tectonic setting for the ore

deposit was the post—tectonic stretching setting after the oblique subduction of the Pacific plate.
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Fig.1 Regional geological map of the Weilianhe W ore district (modified after 1:200000 regional geological map)
1—Quaternary; 2—Jurassic Baiyingaolao Formation; 3—Jurassic Ma’ nitu Formation; 4—Jurassic Manketou’ ebo Formation; 5—Jurassic Tamulangou
Formation; 6—Permian Linxi Formation; 7—Jurassic granite; 8—Jurassic granite porphyry; 9—Jurassic Monzonite granite; 10—Jurassic quartz
monzonite; 11—Permian granite; 12—Fault; 13—Geochemical anomaly
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Fig. 2 Photographs of W ore and microphotographs of W ore in the Weilianhe W ore district
a— Wolframite quartz vein; b/c—Wolframite; d—Wolframite , plainlight; e—Wolframite , crossed nicols; f— Scheelite, plainlight
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Fig. 3 Alteration characteristics of wall rock in the Weilianhe W ore district
a—Epidotization of granite; b—Magnetite and Epidotization of granite; c—Sericitization ; d—Epidotization and Sericitization of granite; Ep—epidote;

Ser—Sericite ; Q—quartz; Kfs—potash feldspar
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Fig. 4 Photographs and microphotographs of granite in the Weilianhe W ore district
Q—quartz; Kfs—potash feldspar
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Fig.5 Cathodoluminescence images of zircons from granite in the Weilianhe W ore district
Analyzed spots are circled. Numbers are **Pb/**U age
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Table 1 Zircon LA—ICP—MS U—Pb isotopic data for the granite from the Weilianhe W ore district

Th U 207pp, 23577 207pp, 23577 206,238 7 206y, /2387 ThU 206pp, /23817 206pp, /23817
i /107 0 Ratio lo Ratio lo Ratio Age/Ma lo
WLO01-1 614.68 319.08 0.1617 0.0066 0.0225 0.0002 1.93 144 1
WLO01-2 110.50 116.02 0.1772 0.0195 0.0237 0.0006 0.95 151 4
WLO01-3 35.86 47.17 0.3850 0.0306 0.0223 0.0009 0.76 142 5
WLO01-4 183.67 135.07 0.1737 0.0256 0.0245 0.0010 1.36 156 7
WLO01-5 143.82 158.53 0.1716 0.0116 0.0231 0.0004 0.91 147 2
WLO01-6 89.47 97.18 0.2499 0.1387 0.0245 0.0028 0.92 156 17
WLO01-7 208.02 148.70 0.1600 0.0116 0.0229 0.0005 1.40 146 3
WL01-9 110.18 102.31 0.2943 0.0193 0.0242 0.0006 1.08 154 4

WLO01-10 68.69 6791 0.2457 0.0159 0.0223 0.0005 1.01 142 3

WLO01-11 62.05 68.09 0.2840 0.0747 0.0239 0.0016 0.91 152 10

WLO01-12 98.79 78.89 0.1778 0.0304 0.0239 0.0023 1.25 152 15

WLO01-13 75.24 60.00 0.2468 0.0183 0.0205 0.0007 1.25 131 4

WLO01-14 48.55 44.97 0.3615 0.0244 0.0227 0.0005 1.08 145 3

WLO01-15 72.01 47.19 0.3194 0.0168 0.0223 0.0005 1.53 142 3

WLO01-16 31.40 46.94 0.4852 0.0594 0.0511 0.0018 0.67 321 11

WLO01-17 45.27 59.09 0.3069 0.0347 0.0232 0.0008 0.77 148 5

WLO01-18 32.90 35.40 0.4258 0.0257 0.0222 0.0008 0.93 141 5

WL01-19 84.24 78.61 0.2417 0.0113 0.0207 0.0004 1.07 132 3

WLO01-20 46.26 44.35 0.3672 0.0195 0.0216 0.0006 1.04 138 4

Rb/Sr HU{H 1.25~14.58, Ti/Y [UH 42.49~114.48 , Ti/Zr K404 e ik BE 40 5 HOpi AR B B4 5 o
FGAE 5.20~8.45; SR R 7l a4 . w47 | F R T K (Xiang et al., 2016) 5 A XA HE R &R
T — AN S R R A KR BB —— AR, BACRE AR B e R I SRR A 3
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Table 2 Major elements (%), trace elements (10™°) composition of the granite in the Weilianhe W ore district

R2 FEAET EENEEIME)RHMEAC)TESTER

FE S 7K01-148  ZK01-175 ZK01-211 ZK01-283 ZK01-300 ZK01-268 ZK01-189 WL50
Si0, 75.19 75.61 76.02 7347 73.48 69.85 73.11 76.48
ALO; 12.17 12.20 12.05 13.41 13.51 14.19 13.67 12.07
TFe,05 2.12 2.07 2.19 2.18 2.28 273 221 2.02
Ca0 0.50 0.45 0.42 0.45 0.40 1.01 0.61 0.21
MgO 0.20 0.16 0.12 0.22 0.19 0.45 0.23 0.10
K,0 4.70 4.69 4.69 492 4.47 6.20 454 4.66
Na,O 481 445 423 4.73 5.12 452 493 3.89
MnO 0.08 0.10 0.07 0.10 0.15 0.10 0.10 0.08
P,0s 0.03 0.02 0.02 0.04 0.04 0.09 0.05 0.02
TiO, 0.16 0.14 0.14 0.25 0.24 037 0.26 0.14
FeO 142 1.42 142 1.77 1.53 1.89 1.42 1.00
R 0.10 0.20 0.16 0.34 0.22 0.60 0.40 0.44
Total 101.48 101.51 101.51 101.87 101.63 101.98 101.51 101.10
A/CNK 0.87 092 0.94 0.96 0.96 0.89 097 1.02
A/NK 0.93 0.98 1.00 1.02 1.02 1.00 1.05 1.05
Na,O/K,0 1.02 0.95 0.90 0.96 1.15 0.73 1.08 0.83
Na,0+K,0 9.52 9.14 8.91 9.65 9.59 10.72 9.47 8.55
La 21.96 22.95 27.28 42.64 41.52 38.50 41.88 28.27
Ce 52.21 5239 60.47 110.27 105.81 90.79 104.46 55.93
Pr 6.38 633 6.93 11.90 11.84 10.83 11.43 7.74
Nd 21.52 21.04 2238 40.60 41.23 37.91 4034 25.59
Sm 4.88 4.49 4.62 7.97 7.85 6.87 7.59 5.53
Eu 0.41 038 034 1.23 1.35 1.67 134 0.48
Gd 429 432 432 7.06 7.03 6.11 6.54 5.12
Tb 0.67 0.64 0.63 0.97 0.95 0.82 0.91 0.77
Dy 3.97 3.79 372 515 5.14 428 494 422
Ho 0.77 0.71 0.69 1.01 0.99 0.81 092 0.80
Er 221 2.14 2.12 291 2.92 2.44 2.70 238
Tm 036 032 033 0.46 0.44 037 0.43 037
Yb 236 222 222 3.17 2.92 253 2.82 2.44
Lu 033 031 032 0.46 0.44 039 0.42 036
SREE 12231 122.02 136.37 235.79 230.43 20431 226.73  140.00
LREE 107.35 107.58 122.02 214.60 209.60 186.57 207.05  123.54
HREE 14.95 14.44 14.35 21.19 20.83 17.74 19.67 16.46
LREE/HREE 7.18 7.45 8.50 10.13 10.06 10.52 10.52 7.51
(La/Yb)y 6.68 7.41 8.83 9.65 10.20 10.91 10.67 8.32
5 Eu 0.27 0.26 0.23 0.49 0.54 0.77 0.57 0.27
5 Ce 1.07 1.05 1.05 1.18 1.15 1.07 1.15 0.91
Li 285 639 7.09 2.82 3.09 9.90 7.78 6.70
Be 420 292 267 6.72 6.37 3.77 274 483
A 16.92 12.38 13.19 13.00 13.35 19.33 14.04 11.11
Cr 3331 27.98 36.62 2972 48.10 2032 26.44 23.21
Co 1.25 0.72 0.63 0.79 0.75 191 0.79 133
Ni 3.83 1.94 1.51 239 2.17 137 1.12 1.76
Cu 4.00 336 332 5.94 436 3.76 295 334
7n 45.83 58.78 4631 6933 34.96 324.80 93.94 32.20
Ga 19.48 19.67 20.11 19.71 19.78 18.90 21.18 19.75
Rb 171.50 105.20 125.70 147.70 153.40 180.90 12360  195.10
Sr 20.91 18.79 33.43 15.45 14.05 144.90 49.20 13.38
Y 18.01 17.71 17.75 2332 23.26 19.39 21.87 19.77
7r 153.55 151.20 160.79 250.86 249.11 262.80 23483 16151
Nb 19.38 15.72 16.08 19.02 20.98 12.31 15.77 19.42
Cs 285 243 2.26 2.78 2.77 337 295 327
Hf 5.94 717 6.92 8.69 8.21 7.98 8.97 7.06
Ba 60.57 41.16 55.76 510.14 532.26 1054.64 681.03 79.49
Ta 142 1.14 1.17 1.45 1.63 1.02 1.17 1.45
W 1.64 2.58 391 1.50 1.52 17.01 3.70 8.25
Pb 13.27 29.09 57.62 80.72 23.80 109.30 32.29 12.06
Th 11.55 8.94 14.17 13.33 14.31 14.54 13.80 14.45
U 5.61 334 5.90 6.24 4.16 5.70 5.98 3.15
Nb/Ta 13.63 13.78 13.73 13.16 12.86 12.12 13.49 13.39
Rb/Sr 8.20 5.60 3.76 9.56 10.92 1.25 251 14.58
T/Y 53.65 48.12 47.99 63.28 61.39 114.48 71.86 42.49
Ti/Zr 6.29 5.64 5.30 5.88 5.73 8.45 6.69 5.20
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(AT RE RIS A ) HAT B s ik L B, A e B
PR R AN B LA RN A R T, B Mg,
SRIE A, F TR AR R A TR g
X 22 BEAE 7 (Xiang et al., 2016) , 4 & 5¢ TR AE K
FRAE . IR oo R RHIE R, B S R
i, B AR AN O h e I A, O
W E MR Bu S e T R b KA A RS =

Yb, U HIE B 78I ( < 0.8 5 1.0 GPa) , 5%
FA BHE A TC A1 F 41 (Ff 1N 75 4H) (Martin et al.,
2005) ;Nb/Ta (48w (13 2247 (BASRAE e i
J% 17+1 1Y e fl (Hofmann, 1988) , 379G Z Th. U,
Nd. Hf B i & 4, 1fif Ba.Sr.P . Ti . Nb i 2 i, L5y
(4% Ba.Sr, # A HHZ J0 2 Rb (5 4 5 48, Rb/Sr LU {H
1.25~14.58, 3K F 0.5, Ti/Y U 42.49~114.48, B
T —ANEE , 43/ 1005 Ti/Zr H{H 5.20~8.45, 4
HB/INTF 20, 5950 572 U5 75 H 3 ] (Pearce et al., 1984;
Wilson, 1989) ; H.A5 ML (1) it 572 T A AL 5d 7 B 4 1,
(Song et al., 2004) ; (Zr+Nb+Ce+Y)—[(K,O+Na,0)/
CaO) Ao S HN E i I, R HA 43 S ) A TR
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