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Abstract: The mineralization of tungsten polymetallic ore in the Dahutang tungsten orefield is closely related to the Yanshanian granitic

magmatism. The Yanshanian granite porphyry is closely related to the hydrothermal cryptoexplosion breccia and is an important ore —
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forming geological body in this area.In order to study the rock—forming age, genesis, evolution and formation background of the rock
mass as well as to discuss the relationship between the rock mass and mineralization, the authors carried out a systematic study in the
aspects of petrology, major and trace elements, zircon U —Pb geochronology and Hf isotope for the Shimensi granite porphyry. The
research results show that the rock —forming age of granite porphyry is 154.36+0.83 Ma, the granite porphyry has high —silicon ( the
content of SiO, is 71.90% ~76.53% ) , peraluminous nature( the content of Al,O; being 12.76% ~14.76% and the A/CNK value being
1.25~1.39) and thus belongs to high—potassium—calcium—alkaline series( the content of K, O is 2.58% ~5.42%) .The granite porphyry
is enriched in LILEs and depleted in HESEs. The REE content is low (49.38X 107 ~72.36x10"°) , LREE/HREE(9.83 ~ 16.76) and
(La/Yb) (16.43~39.45) are high, and the granite porphyry has obviously negative 8Eu anomaly(0.27~0.65) . The rock type of granite
porphyry is S—type.The &, ) values of zircons are —23.6~—2.9 and the two—stage model ages are 1.39~2.70 Ga, indicating that the
Shimensi granite porphyry may be a product of partial melting of ancient crust. The source rock magma is mainly clay —rich material.
During the evolution of magma, the separation and crystallization of mafic minerals, ilmenite and plagioclase occurred, and no significant
separation and crystallization of apatite occurred. Combined with the Mesozoic metallogenic tectonic background in this area, there
existed two important mineralization events in the Jiuling—Zhanggongshan uplift zone: one occurred at about 150 Ma, as a result of the
diagenetic mineralization under the extrusion tectonic background of the subduction of the Pacific plate; the second occurred at about
135 Ma, as a result of tungsten polymetallic mineralization under the background of the lithosphere stretching thinning.

Key words: Dahutang tungsten orefield; Shimensi granite porphyry; zircon U—Pb age; geochemistry; Hf isotope
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Geological map of the Dahutang tungsten deposit in northern Jiangxi Province

Fig. 1
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Fig. 2 Geological map of the Shimensi tungsten deposit
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Fig. 5 Zircon cathodoluminescence images of Shimensi granite porphyry
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Table 2 Major,trace elements and REE compositions of Shimensi granite porphyry
[E252 DHB-87 DHB-89 DHC-176 DHC—331 DHY-1 [e52 DHB—-87 DHB-89 DHC-176 DHC-331 DHY-1
SiO, 76.53 76.27 73.86 73.90 71.90 K 36360 21417 37937 44994 42171
TiO, 0.13 0.16 0.12 0.12 0.23 Sr 45.60 52.50 37.60 47.30 71.80
Al, O, 12.76 13.27 14.42 14.74 14.76 P 567.35 436.42 785.56 741.92 523.70
Fe, O, 0.40 0.25 0.17 0.40 0.49 Zr 59.20 77.70 53.90 55.80 104.00
FeO 0.80 0.73 0.87 0.65 1.00 Hf 2.28 2.88 2.20 2.26 3.35
MnO 0.05 0.03 0.05 0.05 0.05 Ti 779.15 958.95 719.21 719.21 1378.4
MgO 0.27 0.31 0.27 0.26 0.59 La 14.60 15.70 11.70 11.00 15.70
CaO 0.79 1.06 0.82 0.38 0.97 Ce 28.90 32.60 24.40 22.90 30.80
Na, O 1.97 3.36 3.08 2.45 2.62 Pr 3.20 3.64 2.73 2.50 3.27
K,O 4.38 2.58 4.57 5.42 5.08 Nd 11.70 14.00 9.86 8.48 12.90
P,Oq 0.13 0.10 0.18 0.17 0.12 Sm 2.12 2.58 1.96 1.58 2.49
Bek g 1.21 1.28 1.00 0.92 1.64 Eu 0.27 0.33 0.16 0.14 0.52
j=8an 98.21 98.12 98.41 98.54 97.81 Gd 1.80 2.06 1.65 1.30 2.38
K, O+NaO 6.35 5.94 7.65 7.87 7.70 Tb 0.22 0.22 0.22 0.17 0.35
Na, O/K, 0O 0.45 1.30 0.67 0.45 0.52 Dy 0.94 1.05 1.21 0.69 1.75
o 1.20 1.06 1.90 2.00 2.05 Ho 0.15 0.18 0.20 0.11 0.32
A/CNK 1.36 1.30 1.25 1.39 1.28 Er 0.37 0.43 0.46 0.25 0.88
A/NK 1.60 1.60 1.44 1.49 1.51 Tm 0.05 0.06 0.06 0.03 0.12
AR/ °C 726.03 74277 708.25 718.9 759.72 Yb 0.33 0.36 0.39 0.20 0.77
Cs 138.00 85.20 125.00 100.00 158.00 Lu 0.05 0.05 0.05 0.03 0.11
Rb 497.00 418.00 548.00 574.00 426.00 Y 3.79 4.51 5.12 2.38 8.42
Ba 98.70 72.40 50.70 64.70 229.00 > REE 64.70 73.26 55.06 49.38 72.36
Th 10.40 11.40 8.07 7.94 12.60 > LREE/ Y HREE 15.56 15.62 11.96 16.76 9.83
18] 10.70 11.00 13.60 6.37 6.09 (La/Yb) 31.74 31.28 21.52 39.45 14.63
Nb 13.30 14.60 15.60 12.80 9.05 dEu 0.42 0.44 0.27 0.30 0.65
Ta 2.14 2.81 3.22 2.21 1.58 (Gd/Yb) 4.51 4.73 3.50 5.38 2.56

H: A/CNK =Al,0,/( CaO+Na, O+K,0) ; A/NK = Al,0,/(Na,O+K,0) ; EHICE G BN N % |, it Aifs e R S HsAh 107
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Fig. 8 Primative mantle—normalized trace element spider diagram(a)and chondrite—normalized REE patterns(b)

for granitoids in the Shimensi tungsten deposit
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Table 3 Zircon Lu—Hf isotopic compositions of the Shimensi granite porphyry

M A/ Ma 7ovb/HE TSLo/77HE 7OHETHE 20 TOHETTHE £ 0) epe(1)  Tom/Ma Tpyp/Ma fi g
1 154 0.065863 0.001465 0.282471 0.000022 0.282467 —10.6 —7.4 1117 1675 —0.96
2 151 0.032894 0.000754 0.282533 0.000016 0.282531 —8.5 —5.2 1011 1534 —0.98
3 157 0.050259 0.001407 0.282159 0.000019 0.282155 —21.7 —18.4 1557 2370 —0.96
4 154 0.044646 0.001226 0.282502 0.000019 0.282498 —9.6 6.3 1068 1606 —0.96
5 158 0.054137 0.001346 0.282516 0.000014 0.282512 —9.0 5.7 1050 1571 —0.96
6 154 0.079034 0.001541 0.282501 0.000017 0.282496 9.6 —6.4 1078 1610 —0.95
7 154 0.029697 0.000684 0.282500 0.000020 0.282498 9.6 —6.3 1055 1606 —0.98
8 153 0.008623 0.000258 0.282009 0.000022 0.282009 —27.0 —23.6 1715 2698 —0.99
9 153 0.049818 0.001250 0.282491 0.000017 (.282488 9.9 —6.7 1083 1629 —0.96
10 152 0.084368 0.001862 0.282562 0.000018 0.282556 —7.4 —4.3 1000 1476 —0.94
11 155 0.058163 0.001300 0.282497 0.000016 0.282493 -9.7 —6.4 1076 1615 —0.96
12 151 0.056192 0.001565 0.282601 0.000017 0.282596 —6.1 2.9 936 1386 —0.95
13 156 0.068215 0.002050 0.282565 0.000021 0.282559 -7.3 —4.1 1001 1468 —0.94
14 155 0.026493 0.000716 0.282495 0.000016 0.282493 —9.8 —6.5 1063 1616 —0.98
15 153 0.035462 0.001068 0.282519 0.000014 0.282515 —9.0 —5.7 1039 1567 —0.97
16 156 0.030660 0.000905 0.282516 0.000017 0.282514 —9.0 5.7 1038 1569 —0.97
17 155 0.008637 0.000257 0.282049 0.000021 0.282048 —25.6 —22.2 1661 2609 —0.99
18 156 0.028899 0.000846 0.282398 0.000016 0.282395 —13.2 9.9 1202 1835 —0.97
19 155 0.043227 0.001495 0.282356 0.000067 0.282352 —14.7 —11.5 1281 1932 —0.95
20 155 0.008651 0.000259 0.282029 0.000022 0.282028 —26.3 —22.9 1688 2654 =0.99
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Fig. 14 Bivariate diagrams of major and trace elements of granitoids from the Shimensi tungsten deposit
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Table 4 Age compilation of some igneous plutons and related ore deposits in South China
X 45§ IR Jrid: S/ Ma S EPSEeE N Jrid: A/ Ma E= PN
JeRE Bkt 0 Ar/Y Ar 162.8+1.6 [38] R BES BT U-Pb  162.0%2 [38]
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LR SERERIL MEHD Re—Os 152 [41]
R — Rb—Sr 149.9947.04 e
O Ar=" Ar 145.8%1.43
WL PETIEDS 135~145  [43—46]
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®EIL ATIRGT [47]
Rb—Sr 147.542.9
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il BHE AT Re—Os  150%2.7 [52] MK EHRBR AR S 4H Rb—Sr 151.0424 [52]
i) Kt WEAHH Re—Os  151.442.4 [53] SR A Bifi U-Pb  156.0%2 [53]
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