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Abstract

Located in Wangqing area of Jilin Province, the Jiapigou molybdenum deposit is one of the newly discovered
porphyry deposits. The molybdenum ore bodies are hosted in the porphyraceous biotite monzogranite which is
controlled by NE-trending faults. The weighted mean LA-ICP-MS U-Pb age of zircons separated from ore-bear-
ing rock is (193.1+ 1.0) Ma (MSWD=1.02), and the Re-Os isochron age of molybdenites collected from ores
is (188.6 + 4.7) Ma (MSWD=0.41). The results indicate that the Jipigou deposit was formed in early Juras-
sic period. It resulted from large-scale tectonic-magmatic-metallogenic event in early Yanshanian period together
with other porphyry molybdenum deposits having isotopic ages of 190 ~ 160 Ma. The porphyraceous biotite
monzogranite is characterized by high silica (Si0, =72.29% ~72.81% ) and alkali (Na,O+ K,O=7.62% —~
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7.71% ) belonging to the weakly peraluminous and the high-K calc-alkaline series. The REE patterns are right-
oblique with significant fractionation between LREE and HREE (LREE/HREE = 6.41 ~7.34) and medium
negative Eu anomalies (SEu=0.33~0.40). Trace elements are on the whole characterized by relative enrich-
ment of large ion lithophile elements (LLILEs) and depletion of high field strength elements. The rock geochemi-
cal characteristics imply that the granite belongs to I-type granite, and the rock-forming and ore-forming materi-
als probably resulted from the melting of the lower part of the compressional and thickened crust. In combination
with the regional tectonic evolution, the authors have reached the conclusion that the Jipigou molybdenum de-
posit was formed under the setting of transition and superimposition of tectonic regime, and the rock-forming
and ore-forming processes were widely influenced by the subduction of the Paleo-Pacific plate.
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Jiapigou molybdenum deposit, Wangqing area in Jilin Province
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1 LA-ICP-MS U-Pb
Table 1 Zircons LA-ICP-MS U-Pb dating results of porphyraceous biotite monzogranite
w B 10°° Ma
Th U
Th U 2[]7I)b 235U 1o Z(Dﬁl)b 238U 1o 2()71)b 235U 1o 2[]ﬁl)b ZSSU 1o
YB010-2-01 115.06 158.65 0.73 0.2131  0.01029  0.03050  0.00041 196 9 194 3
YB010-2-02 71.38 194.91 0.37 0.2259 0.01106  0.03052  0.00042 207 9 194 3
YB010-2-03 141.57 424.46 0.33 0.2095 0.00867  0.03067  0.00028 193 7 195 2
YB010-2-04 157.67 505.68 0.31 0.1916 0.02955 0.03017  0.00063 178 25 192 4
YB010-2-05 64.78 141.90 0.46 0.2155  0.02107  0.03103  0.00049 198 18 197 3
YB010-2-06 83.65 117.39 0.71 0.2278 0.01372  0.03092  0.00047 208 11 196 3
YB010-2-07 186.60 333.73 0.56 0.2042 0.01149  0.02991  0.00031 189 10 190 2
YB010-2-08 590.75 645.29 0.92 0.2117  0.01402  0.02992  0.00032 195 12 190 2
YB010-2-09 313.09 383.82 0.82 0.2114 0.00769  0.03059  0.00029 195 6 194 2
YB010-2-10 38.26 80.01 0.48 0.2131 0.01310  0.03016  0.00052 196 11 192 3
YB010-2-11 35.61 79.77 0.45 0.2071 0.01237  0.03041  0.00052 191 10 193 3
YB010-2-12 98.67 130.93 0.75 0.2121  0.00989  0.03050  0.00045 195 8 194 3
YB010-2-13 67.53 149.84 0.45 0.2415 0.01301  0.02994  0.00039 220 11 190 2
YB010-2-14 106.54 258.48 0.41 0.2128 0.02751  0.02975  0.00059 196 23 189 4
YB010-2-15 288.71 495.74 0.58 0.2354 0.00689  0.03044  0.00029 215 6 193 2
YB010-2-16 261.31 585.82 0.45 0.1996  0.00580 0.03053 0.00028 185 5 194 2
YB010-2-17 251.15 288.10 0.87 0.2067 0.01029  0.03013  0:00037 191 9 191 2
YB010-2-18 249.70 349.99 0.71 0.2151 0.00831  0.03050  0.00028 198 7 194 2
YB010-2-19 154.80 342.56 0.45 0.2393  0.00939  0.03119 0.00032 218 8 198 2
YB010-2-20 333.83 789.77 0.42 0.2411 0.00613  0.03060 = 0.00025 219 5 194 2
YB010-2-21 142.25 176.76 0.80 0.2097 0.01947 0.02994  0.00044 193 16 190 3
YB010-2-22 256.37 385.43 0.67 0.2559 0.02877 0.03051  0.00044 231 23 194 3
2 Re-Os
Table 2 Re-Os isotopic data of molyhdenites from the Jiapigou molybdenum deposit
m g Ret2s pg g Ost26 ng g 8Re+26 pg g 870s+26 ng g Ma
YB010-1 0.02108 78.43 £ 0.73 0.0698 + 0.0571 49.29 + 0.46 154.8 £ 1.4 188.2 £ 2.9
YB010-2 0.02012 80.76 = 0.81 0.0729 + 0.0596 50.76 £ 0.51 160.2 = 1.4 189.2 £ 2.9
YB010-3 0.02382 63.89 £ 0.73 0.0494 = 0.0508 40.15 £ 0.46 126.7 £ 1.2 189.0 £ 3.2
YB010-4 0.02008 57.06 .+ 0.66 0.1178 £ 0.0299 35.86 + 0.42 113.4 £ 1.1 189.5 + 3.2
YB010-5 0.02058 55.33 + 0.47 0.0854 + 0.0725 34.77 + 0.30 109.3 + 0.9 188.4 £ 2.7
YB010-6 0.02118 66.50 = 0.89 0.0270 + 0.0570 41.80 £ 0.56 131.7 £ 1.0 188.8 + 3.3
Ma
3.3 110.13X10 °~ 154.39 %10 °
4 LREE HREE
3 6.41 ~ 7.34 La Yb 6.88 ~ 9.12 SEu=
0.33 — 0.40
3.3.1 i}
72.29% ~ 72.81% w NayO + K0 6C  Eu
7.62% ~ 7.71% K,O Na,O 1.54 ~1.69
s 1.96 —2.01 Si0,-K,0
6A w ALO;  12.61% LILE
~ 13.08% A CNK 1.03 — 1.06 LREE HEFSE Ti P Nb
6B

3.3.2 6D Ta HI
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Table 3 Compositions and parameters of major elements wy % and trace and rare earth elements wy 10~ °

of porphyraceous biotite monzogranite

YB010-2-1 ~ YBO10-2-2 ~ YB010-2-3  YB010-2-4 YB010-2-1  YB010-2-2 ~ YB010-2-3  YB010-2-4
SiO;, 72.29 72.52 72.46 72.81 Dy 5.04 3.89 3.85 4.37
ALO; 13.05 13.08 12.98 12.61 Ho 1.06 0.86 0.88 0.95
Fe,O;3 2.46 2.41 2.43 2.30 Er 2.96 2.40 2.39 2.63
MgO 0.65 0.59 0.64 0.68 Tm 0.42 0.37 0.35 0.41
CaO 1.32 1.24 1.25 1.28 Yb 2.84 2.52 2.47 2.74
Na,O 3.00 2.97 2.95 2.84 Lu 0.44 0.39 0.41 0.42
K,O 4.62 4.74 4.68 4.81 Y 31.30 25.70 25.70 27.90
MnO 0.05 0.05 0.05 0.05 SREE 154.39 117.12 110.13 137.39
P,0s 0.06 0.06 0.06 0.05 LREE 135.89 101.93 95.26 120.74
TiO, 0.28 0.26 0.27 0.25 HREE 18.50 15.19 14.87 16.64
LOI 0.71 0-76 0.85 0.88 LREE HREE 7.34 6.71 6.41 7.25
98.49 98. 68 98.62 98.56 La Yb y 9.12 7.49 6.88 8.35
K;O Na,0O 1.54 1.59 1.59 1.69 dEu 0.33 0.39 0.40 0.36
A NK 1.31 1.30 1.31 1.28 8Ce 0.97 0.98 1.00 0.97
A CNK 1.06 1.06 1.06 1.03 Rb 174 201 200 194
¢ 1.98 2.01 1.98 1.96 Ba 330 328 328 352
La 36.10 26.30 23.70 31.90 Th 33.40 28.10 30.20 30.10
Ce 65.60 49.10 45.80 58.30 U 12.60 9.73 15.10 10.40
Pr 6.54 5.04 4.75 5.78 Nb 16.20 13.00 13.90 13.70
Nd 22.30 17.20 16.80 19.90 Ta 2.32 1.83 1.98 1.77
Sm 4.82 3.79 3.71 4.34 Pb 27.31 26.86 27.31 47.53
Eu 0.53 0.50 0.50 0.52 Sr 122 121 125 117
Gd 4.87 4.04 3.82 4.36 Zr 110 115 115 108
Tb 0.88 0.71 0.71 0.76 Hf 3.76 4.05 3.88 3.70

1
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