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Geochemistry Zircon U-Pb Dating and Tectonic Setting of the Granitoid
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Abstract: The Dayangshan molybdenum deposit is a newly discovered small deposit in the Huzhong area

northeast of Daxinganling. The ore is mainly hosted by the quartz-monzonite porphyry and hanging wall
rock and its occurrence is controlled by the quartz-monzonite porphyry. U-Pb dating of the quartz-monzo—
nite porphyry using LAJCP-MS yielded an age of ( 119. 83 +0. 87) Ma indicating that the mineralization
in the Dayangshan molybdenum deposit occurred in the Early Cretaceous. The geochemical data of the

quartz-monzonite porphyry show that the rock is relatively enriched in Al( Al,0, =15.04% -15.31%)
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and K( K,0/Na,0=1.15-1.21) and depleted in Ti( TiO, =0.36% —0.39%) . These characteristics
show that the quartz-monzonite porphyry is a potassic basaltic rock which is normally formed in orogenic
belt settings and magmatic melts which produce these rocks do not interact with mantle. In addition the
rock is relatively enriched in LILEs ( e. g Rb and K) and depleted in HFSEs(e. g¢¢ Nb Ta P Ti
and HREE) depleted in mantlephilic elements enriched in LREE ( ( La/Sm) ( =4.62 -4.64) and
with medium Eu value ( §Eu =0.46 -0.48) suggesting that it was crystallized from a magma originated
from continental crust. Based on the regional geological data we argue that the source of oreforming mate—
rial was derived from the remelted crust related to the subduction and closure of the Mongolia-Okhotsk
Ocean and the mineralization occurred in the extensional tectonic setting. The study supplemented the
data of regional metallogenic regularity and provided basis for regional metallogenic prediction.

Key words: molybdenum deposit; Early Cretaceous; remelting of the crust; Dayangshan; Daxinganling; Mon-
golia-Okhotsk Ocean
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Fig.2  Rock & ore specimen and mineral photomicrographs
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91500 90 ~200 pm
GJ -1,
GeoRem. o U/Th 0.86 ~2.04
4 (116.4 £1.2) ~(125.0 £2.0) Ma( 4(a))
4.1 U-Pb (119.83 £0.87) Ma(n =33 MSWD
LA-ICP-MS U-Pb =2.2 95% Y( 4(b))
1. ( 3) .
1 U-Pb
Table 1 Analysis of zircon U — Pb from quartz-monzonite porphyry
Pb* / Th/ U/ U/ MTph/Py 26ph/B8U 28ph /P2 Th 27 Ph /2% Ph 27ph/#U 26ph /28U
10°° 107°  107° 22y /Ma a7 a7
1 2,99 77.5 137 1.8058 117.31 7.4 119.78 2.3 124.44 4.2 0.0493 0.0040 0.1225 0.0082 0.018 8 0.000 4
2 11.21 371.5 467 1.2924 124.18 4.9 124.94 1.4 120.49 2.8 0.0487 0.0021 0.1301 0.0055 0.0196 0.0002
3 3,30 79.0 152 1.9464 122.08 8.0 121.10 2.0 118.61 4.6 0.0497 0.0037 0.1278 0.008 8 0.0190 0.000 3
5 10.15 439.2 395 0.9118 125.66 5.8 122.89 1.3 121.03 2.7 0.0497 0.0024 0.1317 0.0065 0.0192 0.0002
6 5.57 192.2 233 1.2466 126.35 5.9 123.46 1.8 122.08 3.2 0.0500 0.0026 0.1325 0.006 6 0.0193 0.000 3
7 9.77 369.0 398 1.1496 118.99 5.2 122.36 1.6 127.02 3.3 0.0475 0.0024 0.1243 0.0058 0.0192 0.000 2
10 3.73 105.4 162 1.5579 125.10 6.3 120.27 1.9 122.44 4.7 0.0500 0.0028 0.1311 0.0070 0.018 8 0.000 3
11 3.62 95.0 155 1.6608 127.19 7.0 125.00 2.0 121.74 5.5 0.0509 0.0038 0.1334 0.0079 0.0196 0.0003
12 3.67 139.6 149 1.0702 117.69 6.7 120.33 2.0 118.80 3.9 0.0490 0.0037 0.1229 0.0074 0.018 8 0.000 3
13 9.59 376.3 392 1.0524 116.75 5.5 118.31 1.2 120.20 2.8 0.0481 0.0025 0.1218 0.0061 0.018 5 0.000 2
14 7.92 359.7 310 0.8572 125.60 5.3 118.64 1.4 116.33 2.3 0.0518 0.0025 0.1317 0.0059 0.018 6 0.000 2
15 6.24 218.9 268 1.2213 119.73 6.1 115.96 1.5 118.50 3.1 0.0511 0.0031 0.1252 0.0068 0.0182 0.000 2
16 6.74 164.7 304 1.8281 125.59 6.1 119.51 1.5 118.90 3.7 0.0510 0.0028 0.1317 0.0068 0.018 7 0.000 2
18 5.22 147.6 234 1.6068 113.86 7.2 117.37 1.8 128.46 4.9 0.0480 0.0036 0.1187 0.0079 0.0184 0.000 3
19 37.51409.41592 1.2159 114.41 3.5 116.42 1.2 120.79 2.5 0.0470 0.0015 0.1193 0.0039 0.018 2 0.000 2
21 2.8 79.7 123 1.5542 121.36 7.7 121.71 2.1 118.63 5.0 0.0502 0.0041 0.1270 0.008 6 0.0191 0.000 3
22 3.00 73.0 140 1.9425 115.78 7.8 117.24 1.9 117.01 4.4 0.0476 0.0037 0.1208 0.008 6 0.018 4 0.000 3
23 5.50 170.5 230 1.3796 124.50 6.0 121.17 1.6 130.68 3.6 0.0501 0.0028 0.1304 0.0067 0.0190 0.000 2
24 3.18 73.1 147 2.0403 121.25 7.2 118.48 2.0 122.04 4.9 0.0507 0.0036 0.126 8 0.0079 0.0185 0.000 3
25 7.85 232.9 354 1.5380 116.29 5.1 117.30 1.5 113.81 2.9 0.0485 0.0024 0.1213 0.0057 0.018 4 0.000 2
26 8.48 342.2 347 1.0575 117.71 5.7 118.96 1.4 118.81 3.0 0.0486 0.0027 0.1229 0.006 3 0.018 6 0.000 2
27 4.99 158.1 218 1.4023 115.85 6.3 117.93 1.7 120.78 3.2 0.0477 0.0029 0.1209 0.007 0 0.018 5 0.000 3
28 3.96 111.5 171 1.5484 124.25 7.5 122.15 1.8 124.61 4.2 0.0492 0.0033 0.1302 0.0083 0.0191 0.000 3
29 6.62 207.3 282 1.4500 122.12 6.1 124.43 1.9 128.11 4.2 0.0492 0.0029 0.1278 0.006 8 0.0195 0.000 3
30 4.53 158.1 188 1.2383 121.10 6.9 120.34 1.9 124.47 3.6 0.0488 0.0031 0.1267 0.007 7 0.018 8 0.000 3
31 5.03 133.3 226 1.7526 120.90 6.5 119.25 1.7 116.38 3.3 0.0492 0.0029 0.1264 0.007 3 0.018 7 0.000 3
32 3.55 124.7 153 1.2460 121.21 6.3 117.63 1.8 108.19 3.6 0.0502 0.0031 0.1268 0.007 0 0.018 4 0.000 3
33 4.85 202.2 196 0.9992 121.26 6.3 118.99 1.9 117.88 3.2 0.0497 0.0029 0.126 8 0.007 0 0.018 6 0.000 3
34 278 66.4 128 1.9511 118.50 8.6 117.34 2.0 117.66 4.7 0.0500 0.0043 0.1238 0.0095 0.018 4 0.000 3
35 5.09 179.9 217 1.2281 117.32 7.3 120.00 2.1 116.64 4.0 0.0476 0.0033 0.1225 0.008 1 0.018 8 0.000 3
37 4.53 133.9 199 1.5053 121.16 6.6 120.59 1.6 112.72 3.5 0.0497 0.0032 0.1267 0.0074 0.0189 0.000 3
38 6.01 249.4 246 1.0132 129.38 6.2 119.07 1.6 114.40 2.9 0.0531 0.0029 0.1359 0.007 0 0.018 6 0.000 2
39 3.90 131.1 166 1.3451 120.70 6.2 120.65 1.8 117.22 4.1 0.0490 0.0030 0.1262 0.006 8 0.0189 0.000 3
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2 (wg /%) (wg/1079)
Table 2 Major element (%) and trace element(10~°) compositions and characteristic parameters of quartz-monzonite porphyry
Si0, TiO, ALO; TFe,0; FeO MnO MgO CaO Na,0 K,0  P,0s A/CNK A/NK
7ZK1003 -4 68.19 0.37 15.31 2.64 1.08 0.07 0.56 .15 475 556 0.10 1.14 99.84 0.961 1.107
ZK1003 -5 67.97 0.36 15.17 2.68 1.10 0.07  0.56 1.30 4.53 5.50 0.10 1.48 99.72 0.962 1.132
7ZK1002 -6 68.32 0.39 15.21 2.72 1.08 0.08 0.57 1.44 4.65 5.41 0.11 1.28 100.18 0.943 1.126
7ZK1002 -7 68.62 0.37 15.04 2.70 .10 0.07 0.57 1.17 4.6l 5.31 0.10 1.35 99.91 0.973 1.128
Cs Rb Sr Ba Ga Nb Ta Zr Hf Th AY Cr Co Ni Li
ZK1003 -4 2.32 189 273 590 18. 8 16.9 1.29 368 9.58 23.3 18.5 0.79 2.50 0.68 26.9
ZK1003 -5 2.79 193 243 559 18.2 16.2 1.23 359 9.19 22.2 18.7 1. 11 2.54 0.83 25.1
7ZK1002 -6 2.45 178 259 548 18.1  16.5 1.26 355 9.21 22.6 17.3 0.78 2.46 0.71 21.3
ZK1002 -7  2.71 178 220 533 17.6 16.0 1.29 349 9.09 23.0 176 0.76  2.56  0.66 21.7
Se U La Ce Pr Nd Sm Eu Gd Th Dy Ho Er Tm Yb
7ZK1003 -4 3.87 5.19 445 86.5 9.66 33.4 6.03 0.8 4.8 0.70 4.27 0.83 2.63 0.39 2.70
ZK1003 -5 4.36 5.27 41.2 80.8 8.91 31.0 5.61 0.77 4.35 0.65 4.03 0.80 2.46 0.39 2.58
7ZK1002 -6 3.82 5.40 42.3 84.2 9.49 333 576 0.84 472 0.70 4.12 0.83 2.49 0.39 273
ZK1002 -7 4.16  5.25 41.9 84.5 9.32 32.4 5.71 0.81 4.58 0.69 3.91 0.80 2.48 0.40 2.80
Lu Y SREE ~ 8Eu  (La/Yb)y (La/Sm)y  Nb/Ta Nd/Th  Ti/Y  Ti/Zr Mg
ZK1003 -4  0.42 25.9 197.74  0.483 11. 11 4. 64 13.10 1.43 85. 64 6.03 0.27
7ZK1003 -5  0.41 25.0 183.96  0.460 10. 77 4.62 13.17 1. 40 86. 33 6.01 0.27
7ZK1002 -6 0.39 25.0 192.26  0.479 10. 45 4.62 13.10 1.47 93.52 6.59 0.27
ZK1002 -7  0.43 24.9 190.73  0.469 10. 09 4.62 12.40 1.41 89. 08 6. 36 0.27
18F 3.0
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