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Abstract: In order to determine the genetic relationship between the intrusion and W-Au mineralization, zircon U—Pb
dating by laser ablation—inductively coupled plasma—mass spectrometry (LA-ICP-MS) and trace element analysis of the
ore-hosting granodiorite in the Wudaogou scheelite deposit were carried out. The results show that w(***Pb)/w(***U) ages
of zircons from the granodiorite range from 264 to 269 Ma and have a weighted mean age of (267.8+1.0) Ma,
demonstrating that the intrusion is emplaced in the middle Permian. The ore-hosting rocks from both the Wudaogou and

Yangjingou deposit are almost simultaneously emplaced, with similar geochemical characteristics and common material
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source which result from the same magmatism. In the Yangjingou gold deposit, the ore-hosting monzogranite and

auriferous quartz veins have almost the same trace element composition, which indicates that the ore-hosting

monzogranite is metallogenic intrusion. However, compositions of trace elements in scheelite minerals from Wudaogou

scheelite deposit are obviously different from those in the granodiorite. These data show that the Wudaogou intrusion is

not only the ore-hosting intrusion, but also the metallogenic intrusion for gold deposits in this area, whereas there is just

ore-hosting intrusion for tungsten mineralization. In other words, the Wudaogou granodiorite has no genetic relationship

with tungsten mineralization. There lies another intrusion genetically associated with tungsten mineralization in the

deeper or surrounding of the Wudaogou deposit.

Key words: Wudaogou granodiorite intrusion; zircon U—Pb dating; scheelite—quartz lode deposit; Wudaogou scheelite

deposit; Yangjingou gold deposit
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Fig.1 Regional geology and distribution of deposits in eastern Yanbian area (modified from Ref. [4];

the top left is tectonic map of NE China, from Ref. [5])
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Fig. 2 Geology and mineral resources map in
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Fig.3 Photograph and micrographs of Wudaogou ore-hosting granodiorite intrusion and photograph of scheelite-quartz vein
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_ wC>Thy w*U)  w(Thy/ [R] 437 2% He AL )
A5
10°° 10°° wU)  wCPbyw(**U)(16) w(Pb)w(*U)(16) wCPb)w(*?Th)(16) w(**"Pb)w(**Pb)(15)
1 283.9  499.8 0.56809 0.313 18(0.00539)  0.04222(0.00045)  0.001 07(0.000 13)  0.053 69(0.000 58)  266.6(2.8)
2 1372 2947 046549 0.30028(0.003 69)  0.042 64(0.00031)  0.001 41(0.000 18)  0.051 20(0.000 55)  269.2(1.9)
3 1620 328.6 0.49288 0.298 88(0.003 47)  0.042 54(0.000 35)  0.001 70(0.000 17)  0.051 07(0.000 50)  268.5(2.1)
4 2134 389.1 0.54848 0.299 53(0.002 98)  0.042 14(0.00028)  0.001 35(0.000 14)  0.051 58(0.000 40)  266.1(1.7)
5 1097 2298 047738 0.32507(0.004 18)  0.04233(0.00035)  0.002 51(0.000 28)  0.055 85(0.000 63)  267.3(2.2)
6 95.8 2419 039610 0.289 54(0.00582)  0.041 87(0.000 30)  0.003 74(0.000 54)  0.050 28(0.000 95)  264.4(1.9)
7 280.4 4829 0.58070 0.299 79(0.002 69)  0.042 36(0.00027)  0.001 54(0.000 17)  0.051 35(0.00033)  267.5(1.7)
8 84.1 2094 040138 0.307 52(0.00376)  0.042 66(0.000 34)  0.003 02(0.000 35)  0.052 48(0.000 60)  269.3(2.1)
9 47.9 159.6 030021  0.296 29(0.004 10)  0.042 40(0.000 37)  0.004 99(0.000 67)  0.050 82(0.000 62)  267.7(2.3)
10 76.7 1940 039506 0.288 14(0.004 09)  0.042 20(0.000 36)  0.002 64(0.000 33)  0.049 81(0.000 73)  266.5(2.2)
11 522 151.5 034447  0.306 84(0.004 24)  0.042 43(0.000 33)  0.004 23(0.000 52)  0.052 67(0.000 71)  267.9(2.0)
12 1304 2926 0.44569 0.309 11(0.003 99)  0.042 66(0.00029)  0.002 02(0.00028)  0.052 73(0.000 71)  269.3(1.8)
13 1149 2941 0.39055 0.308 45(0.004 70)  0.042 55(0.00028)  0.001 93(0.00028)  0.052 60(0.000 70)  268.6(1.7)
14 85.2 179.8 047363 0.321 64(0.004 50)  0.042 76(0.000 35)  0.002 78(0.000 46)  0.054 70(0.000 71)  269.9(2.2)
15 543 175.9  0.30855 0.31103(0.00431)  0.042 58(0.00032)  0.003 16(0.000 64)  0.053 17(0.000 74)  268.8(2.0)
16 87.9 187.5 0.46874 0.30421(0.00444)  0.04229(0.000 34)  0.002 56(0.000 58)  0.05229(0.000 70)  267.0(2.1)
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Fig. 6 Chondrite-normalized REE patterns and primitive mantle-normalized element patterns of Wudaogou granodiorite,

Yangjingou biotite-monzogranite and scheelites (Data listed in Table 3; chondrite and primitive mantle-normalized values are from
Refs. [19] and [20], respectively)
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Table 3 Compositions of trace element of ore-hosting rocks in Wudaogou scheelite deposit,

Yangjingou gold deposit and scheelite minerals in Wudaogou scheelite deposit X107
TR X BT H R A IR TP ER N . . o
. ) ) B TR ST B4R )
JLH (FE I N KA 30) (BB KAe ™
WCR-2 WCR-5 WCR-6 WCR-7 YBO009-3-1 YBO009-3-2 YBO009-3-3 WDl WD2 WD3 WD4 WD5
La 17.80 17.90 18.00 16.50 15.00 15.50 20.10 23.30 16.20 20.00 21.80 21.10
Ce 3290 3290 36.00 32.60 29.60 30.60 39.90 49.40 35.50 48.00 46.70 41.30
Pr 3.75 3.63 3.68 3.38 3.40 342 4.42 5.84 427 638 559 4.64
Nd 13.60 13.00 13.20 12.20 12.90 12.90 16.50 23.40 16.60 28.90 23.30 18.90
Sm 2.67 2.51 2.65 2.46 2.72 2.72 3.27 741 484 986 753 5095
Eu 0.83 0.83 0.76 0.84 0.80 0.78 0.78 1460 794 1630 1530 12.90
Gd 2.44 2.19 2.18 2.11 2.67 2.61 3.07 1030  6.11 1420 10.70 8.67
Tb 0.46 0.42 0.40 0.41 0.47 0.43 0.51 213 119 3.02 217 1.79
Dy 2.61 2.24 2.18 2.34 2.66 2.39 2.69 1540 853 2220 16.50 13.50
Ho 0.61 0.50 0.50 0.55 0.62 0.58 0.62 359 193 495 379 3.8
Er 1.77 1.52 1.56 1.61 1.78 1.60 1.72 11.60 6.22 15.00 12.20 10.80
Tm 0.28 0.22 0.23 0.25 0.28 0.27 0.27 1.89 1.03 226 198 1.85
Yb 1.98 1.58 1.71 1.77 2.00 1.90 1.98 12.70  7.58 14.80 13.80 13.80
Lu 0.31 0.25 0.27 0.29 0.31 0.32 0.33 1.76  1.08 196 186 1.97
Y 19.70 14.70 14.20 15.50 20.50 19.30 20.60 142.00 73.00 151.00 146.00 134.00
Cu 1.90 47.50  40.20 3.62 4.64 2.68 11.72
Ga 13.50 14.20 13.90 13.90 13.70 14.50 13.90
Rb 33.50  36.50 4040 34.40 30.90 34.20 35.10
Sr 236.00 266.00 244.00 272.00 250.00 252.00 218.00
Zr 99.00 101.00 104.00 106.00 110.00 110.00 94.20
Nb 3.73 3.48 3.66 3.62 4.79 4.73 4.44
Ba 548.00 527.00 575.00 637.00 408.00 474.00 443.00
Hf 2.73 2.83 2.79 2.97 2.81 2.98 2.81
Ta 0.35 0.30 0.34 0.33 0.33 0.38 0.34
Pb 4.57 3.70 3.62 4.80 3.00 3.03 4.47
Th 5.87 5.34 5.71 5.50 5.68 5.12 6.20
U 1.43 1.08 1.42 1.29 1.42 1.42 1.89
w(ZREE) 82.00 79.71 83.30 77.32 75.20 76.02 96.14 183.32 119.02 207.83 183.22 160.35
w(LREE) 70.72  69.94  73.53 67.14 64.42 65.92 84.97 123.95 85.35 129.44 120.22 104.79
w(HREE) 10.97 9.52 9.51 9.89 10.78 10.10 11.18 59.37 33.67 7839 63.00 55.56
w(LREE)/w(HREE) 6.84 7.92 8.24 7.28 5.97 6.53 7.60 2.09 2.53 1.65 1.91 1.89
i w(Lax)/w(Yby) 6.45 8.13 7.55 6.69 5.07 5.51 6.86 124 144 091 1.07  1.03
5 SEu 0.97 1.06 0.93 1.09 0.89 0.88 0.74 5.11 446 421 521 548
% 5Ce 0.94 0.95 1.03 1.01 0.94 0.95 0.96 097 099 099 097 094
w(Rb)/w(Sr) 0.14 0.14 0.17 0.13 0.124 0.136 0.161
w(Rb)/w(Ba) 0.06 0.07 0.07 0.05 0.076 0.072 0.079
w(Nb)/w(Ta) 1069 1145 1070  11.07 14.57 12.41 13.01
w(Zr)/w(Hf) 36.26  35.69 3727 3570 39.15 36.91 33.52
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