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Abstract: The intermediate-felsic intrusive rocks show a close relationship with mineralization in the Jiurui ore district, howev-
er, the studies of these rocks in the Dongleiwan deposit are relatively rare. In this study, we present a detailed study on zircon
geochronology, mineral chemistry, whole rock geochemistry, and Sr-Nd-Pb-Hf isotopes of both the intermediate-felsic intru-
sive rocks and their mafic microgranular enclaves (MMEs). LA-ICP-MS zircon U-Pb dating yields crystallization ages of
144.3—148.7 Ma for the felsic rocks and 146.4—147.1 Ma for the MMEs, indicating they are coeval. All the intrusive rocks
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from the Dongleiwan deposit are metaluminous with high Mg* (42.5—68.0, with an average of 56.0) and high contents of com-
patible elements such as V, Cr, Co and Ni. The REE characteristics are LREE enriched and lack any significant Eu anomaly.
The trace elements are characterized by enrichment of LILE and depletion of HFSE. The MMEs are characterized by micro-
granular texture, and contain acicular apatites and K-feldspar phenocrysts. The Dongleiwan rock samples have a narrow Sr-Nd
isotopic ratio range with initial ¥ Sr/% Sr ratios from 0.706 4 to 0.707 9, exq(¢) values from —5.80 to —3.31, and ¢,pu (Nd)
values from 1.2 to 1.4 Ga. The samples show radiogenic Pb isotopic ratios with values of **Pb/** Pb(17.333 3—18.260 0),
27T Ph/**Ph (15.513 5—15.621 0) and **Pb/***Pb (37.404 1—38.395 4). The zircon Hf isotope analysis shows ep; () values of
—15.9 to —3.6. These data suggest that the MMEs were probably produced by mixing of mafic and felsic magmas, and the
mafic magma was derived from partial melting of delaminated lower crust and may have reacted with surrounded mantle perido-
tites during its ascent. While the felsic intrusive rocks of this area have been formed by the upwelling of magma which have ex-
perienced strong crust-mantle interaction after the delamination of lower crust into the asthenosphere.

Key words: intermediate-felsic rock; mafic microgranular enclaves (MMEs); petrogenesis; geochronology; geochemistry;

Dongleiwan; Jiurui ore district.
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Table 1 Summary of the sample localities, rock types, zircon U-Pb dating results and zircon Hf isotipic composition for the

Dongleiwan intrusive rocks
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Fig.3 Photos of mafic enclaves and microphotographs of polished thin sections of the Dongleiwan intrusive rocks
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Fig.4 Zircon U-Pb concordia diagrams of the Dongleiwan intrusive rocks
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Table 1 Results of major (%), trace and rare earth (10 %) element compositions of the Dongleiwan intrusive rocks

LB TN KB A1 SEIN KB AL N B 173 JUCOREN

ﬁ’_: =]
" DLW-01 DLW-02 DLW-03 DLW-04 DLW-05 DLW-06 DLW-07 DLW-08 DLW-09 DLW-12 DLW-13 DLW-14 DLW-16 DLW-17

SiO2 64.85 65.13 65.46 62.99 56.92 59.64 59.43 58.87 59.35 63.86 65.12 65.65 52.39 54.29
TiO, 0.45 0.49 0.45 0.50 0.96 0.82 0.88 0.90 0.84 0.65 0.50 0.58 1.12 0.94
Al; Oy 15.29 15.59 15.13 17.36 15.09 15.38 15.51 15.28 15.77 14.76 14.81 14.00 13.79 15.23
FeOT 3.73 3.96 3.34 3.59 6.34 5.48 5.95 6.10 5.57 4.15 3.14 2.81 9.01 4.65
MnO 0.06 0.08 0.08 0.06 0.11 0.09 0.08 0.10 0.09 0.09 0.07 0.08 0.15 0.10
MgO 1.39 1.88 1.76 2.04 4.03 3.24 3.60 3.73 3.26 2.52 1.91 2.02 5.34 4.40
CaO 4.49 4.23 4.33 3.19 5.35 4.57 4.09 5.06 4.43 5.23 4.06 4.65 6.14 6.31
Na, O 3.67 4.31 4.01 1.93 2.90 3.59 3.86 2.99 3.18 3.89 3.44 3.26 3.39 3.87
K,O 2.59 2.62 2.60 2.64 2.77 2.74 2.57 2.88 2.91 2.83 3.84 3.87 2.22 4.08
P,0; 0.19 0.20 0.20 0.19 0.34 0.28 0.30 0.29 0.28 0.27 0.22 0.20 0.40 0.26
B it 2.54 1.63 1.92 4.43 4.27 3.59 2.91 3.45 3.46 1.35 2.52 2.93 5.16 5.80
B 99.25 100.1 99.28 98.92 99.08 99.41 99.18 99.64 99.14 99.60 99.64 100.0 99.11 99.93
ACNK 0.90 0.88 0.88 1.47 0.86 0.90 0.94 0.89 0.96 0.78 0.86 0.78 0.72 0.68

Mg*# 42.5 48.5 51.1 53.0 55.7 53.9 54.5 54.8 53.7 54.6 54.6 58.7 54.0 65.2
Li 12.48 12.99 14.19 21.15 22.46 19.62 20.38 19.24 21.49 9.55 15.89 16.68 36.29 23.21
Be 1.57 1.78 1.56 1.91 1.52 1.65 1.59 1.55 1.59 1.61 1.74 1.56 2.23 1.96
Sc 2.91 2.60 2.56 3.73 9.90 5.13 4.10 10.23 4.44 5.80 3.61 5.03 12.03 10.13
Ti 2703 2912 2715 2791 5748 4850 5271 5362 4 864 3809 2989 3288 6270 5306
A% 46.37 51.13 44.18 49.7 102 86.18 95.5 92.6 84.7 67.8 57 48.4 107 88.3
Cr 104 128 117 113 84.8 71.9 63.9 84.1 67.2 132 144 141 515 211
Mn 478 742 659 524 950 849 725 943 841 791 663 772 1300 956

Co 16.09 16.18 15.03 15.67 36.03 29.19 29.51 34.14 28.30 21.17 13.99 14.39 54.30 29.27
Ni 22.53 27.72 25.19 25.61 37.01 31.88 31.86 35.73 32.17 28.99 27.91 28.57 69.81 41.55
Cu 81.67 27.92 73.11 25.14 27.46 22.69 25.01 25.19 22.89 589 204 143 177 268
7n 43.41 59.61 56.78 59.64 98.48 87.46 79.76 89.20 87.34 60.76 43.08 47.34 118.4 80.33
Ga 16.18 14.79 14.19 16.00 16.39 13.72 13.33 16.15 13.74 12.80 12.90 12.53 19.28 16.22
Rb 11.62 4.43 4.45 3.82 18.61 10.41 11.56 24.52 14.89 23.68 30.04 39.57 56.13 65.77

Sr 659 682 703 342 679 832 865 672 716 586 514 579 457 605
Y 15.22 16.77 15.56 11.66 24.54 21.29 25.64 23.33 20.14 19.90 13.85 16.06 31.96 31.49
Zr 147 160 151 156 164 163 164 159 159 192 156 159 155 136

Nb 15.43 16.35 14.73 15.53 14.96 14.37 14.73 14.77 14.55 18.43 16.18 17.55 27.68 23.73
Mo 0.38 0.58 0.37 0.43 0.33 0.38 0.59 0.27 0.28 2.12 7.12 134.2 4.40 2.09

Cd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Sn 1.17 1.15 1.52 1.14 1.26 1.20 1.27 1.24 1.17 1.94 1.39 1.62 2.65 2.88
Cs 1.41 0.13 1.14 1.55 1.19 2.97 4.04 1.79 5.42 0.71 5.28 2.70 0.74 0.72
Ba 705 551 899 367 390 362 381 466 352 413 668 608 343 464
La 55.85 28.79 45.77 30.95 55.22 44.54 51.43 49.40 42.53 51.60 22.95 33.89 42.66 39.11
Ce 103 70.58 69.10 67.39 97.37 71.42 83.52 73.62 66.17 74.04 58.31 57.09 86.49 69.18

Pr 10.27 6.17 7.16 5.61 10.89 8.30 9.79 9.28 8.23 8.54 4.77 6.39 10.85 8.51
Nd 34.69 24.51 26.12 20.41 41.77 32.52 38.53 36.87 32.25 32.65 18.77 24.61 44.61 34.19
Sm 4.81 4.44 4.24 3.38 7.12 5.69 6.72 6.54 5.62 5.45 3.42 4.29 8.25 6.39

Eu 1.48 1.37 1.50 0.93 1.94 1.59 1.85 1.83 1.53 1.41 1.17 1.30 1.87 1.91
Gd 4.85 3.91 3.97 3.13 6.50 5.06 6.05 5.78 5.03 4.97 3.10 3.84 7.23 5.87
Th 0.54 0.52 0.49 0.40 0.83 0.66 0.79 0.77 0.65 0.63 0.41 0.51 1.02 0.84
Dy 2.34 2.49 2.22 1.92 3.87 3.11 3.73 3.63 3.11 2.92 2.06 2.39 5.06 4.41
Ho 0.41 0.44 0.39 0.34 0.68 0.54 0.65 0.63 0.54 0.51 0.37 0.43 0.90 0.81
Er 1.24 1.27 1.12 1.01 1.91 1.51 1.83 1.77 1.53 1.45 1.09 1.24 2.58 2.37
Tm 0.16 0.17 0.14 0.14 0.24 0.19 0.23 0.22 0.20 0.19 0.15 0.16 0.35 0.33
Yb 1.05 1.10 0.95 0.93 1.53 1.22 1.49 1.43 1.26 1.21 0.99 1.09 2.26 2.15
Lu 0.16 0.17 0.15 0.14 0.22 0.18 0.22 0.21 0.19 0.18 0.15 0.17 0.34 0.33
Hf 4.32 4.68 4.35 4.46 4.60 4.62 4.69 4.55 4.57 5.49 4.57 4.78 4.66 4.16
Ta 0.90 0.94 0.86 0.83 0.68 0.67 0.69 0.68 0.68 1.04 0.86 0.93 1.30 1.01
w 0.95 0.87 0.51 5.39 0.86 0.66 0.97 0.66 0.68 1.20 1.16 1.11 8.28 4.26
Pb 6.97 4.73 6.60 4.82 5.85 3.18 3.89 7.33 5.12 3.41 6.08 8.55 9.96 5.78
Bi 0.29 0.07 0.15 0.07 0.14 0.05 0.05 0.06 0.05 0.21 0.15 0.13 3.49 0.13
Th 14.03 6.31 8.75 4.68 6.46 6.36 7.18 5.76 5.54 7.59 6.17 7.95 4.16 5.53
U 0.86 1.20 0.76 0.97 1.62 1.51 1.50 1.56 1.43 1.79 1.31 2.00 2.70 3.57

SREE  221.1 145.9 163.3 136.7 230.1 176.6 206.8 192.0 168.9 185.8 117.7 137.4 214.5 176.4
(La/Yb)x 35.75 17.67 32.51 22.46 24.40 24.54 23.33 23.32 22.81 28.64 15.71 20.99 12.75 12.29
Eu/Eu” 0.93 0.99 1.10 0.86 0.85 0.89 0.87 0.89 0.87 0.81 1.08 0.96 0.72 0.94

H: ACNK=n(Al;03)/n(CaO+Na; O+K,0) ; Mg# =100 Xn(MgO) /n(MgO+0.9 X FeO™).
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Table 3 Sr-Nd and Pb isotopic compositions of the Dongleiwan intrusive rocks
B2 (1§E6) (105:5) 8TRb/85 Sy 87Qr /86y 2% I, (1??6) (121516) 17 S /14 N 13 Nd/ 141 Nd
DLW-01 11.62 659.1 0.1321 0.707 459 10 0.707 180 4.81 34.69 0.083 7 0.512 259
DLW-02 4.43 681.8 0.048 7 0.707 340 7 0.707 237 4.44 24.51 0.109 5 0.512 271
DLW-03 4.45 703.1 0.047 5 0.707 313 10 0.707 213 4.24 26.12 0.098 0 0.512 262
DLW-04 3.82 341.7 0.083 8 0.707 761 12 0.707 584 3.38 20.41 0.100 1 0.512 243
DLW-05 18.61 679.4 0.205 3 0.707 252 9 0.706 827 7.12 41.77 0.103 0 0.512 380
DLW-06 10.41 831.9 0.093 8 0.707 135 7 0.706 941 5.69 32.52 0.105 8 0.512 352
DLW-07 11.56 865.0 0.100 2 0.707 091 5 0.706 884 6.72 38.53 0.105 4 0.512 360
DLW-08 24.52 671.7 0.273 6 0.707 213 8 0.706 647 6.54 36.87 0.107 1 0.512 371
DLW-09 14.89 715.5 0.156 0 0.707 127 10 0.706 804 5.62 32.25 0.105 2 0.512 343
DLW-12 23.68 586.1 0.302 8 0.707 677 6 0.707 040 5.45 32.65 0.100 9 0.512 298
DLW-13 30.04 513.7 0.438 3 0.708 092 10 0.707 170 3.42 18.77 0.110 0 0.512 265
DLW-14 39.57 579.4 0.512 0 0.708 048 8 0.706 971 4.29 24.61 0.105 2 0.512 256
DLW-16 56.13 456.9 0.920 9 0.708 338 10 0.706 422 8.25 44,61 0.1117 0.512 314
DLW-17 65.77 605.5 0.814 2 0.708 349 7 0.706 647 6.39 34.19 0.112°9 0.512 324
Kfs - - - - - - - - - -
(=R 26 ena (1) £y (Ga) 206 Ph/201 Ph 26 207Ph/201 Ph 26 208 ply /201 P 26
DLW-01 6 —5.34 1.37 17.852 4 8 15.549 5 7 37.739 4 20
DLW-02 6 —95.60 1.39 17.623 9 4 15.516 6 6 37.718 6 15
DLW-03 8 —95.56 1.39 17.904 5 6 15.591 9 6 37.870 7 15
DLW-04 6 —5.97 1.42 17.927 0 7 15.530 6 5 38.234 9 18
DLW-05 5 —3.31 1.21 17.642 5 7 15.525 1 6 37.983 7 20
DLW-06 6 —3.90 1.25 17.333 3 4 15.513 5 4 37.452 6 12
DLW-07 5 —3.74 1.24 17.478 1 6 15.5155 6 37.592 7 18
DLW-08 6 —3.56 1.23 17.780 7 5 15.534 5 5 38.1352 12
DLW-09 8 —4.07 1.27 17.644 2 6 15.5255 4 37.935 3 16
DLW-12 4 —4.90 1.33 17.402 5 6 15.558 9 6 37.404 1 15
DLW-13 9 —5.71 1.40 17.844 2 5 15.550 4 4 38.004 2 14
DLW-14 5 —5.80 1.41 17.843 5 8 15.547 5 5 38.116 2 21
DLW-16 7 —4.77 1.32 17.711 6 8 15.551 2 5 38.218 3 20
DLW-17 7 —4.61 1.31 17.448 0 10 15.621 0 7 38.176 7 21
Kfis — — — 17.905 7 7 15.534 2 6 38.197 1 19
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