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Chronology and petrogenesis of Shijiawan granite porphyry in Shannxi
Province: Constrains from zircon U-Pb geochronology and Hf
isotopic compositions
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Abstract

The Shijiawan Mo deposit is located in Huanglongpu area of the East Qinling molybdenum belt, and its ore

bodies mostly occur within the wall rocks at the exo-contact zone of Shijiawan granite porphyry. Rocks have por-
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phyritic textures. Phenocrysts and matrixes have similar minerals, mainly composed of potassic feldspar, quartz,
plagioclase and biotite. The granite porphyry is characterized by the enrichment of silica w (SiO,) =70.52% ~
73.04% ) and alkali w(Na,O) + w(K,0)=8.13% ~9.12% , and para-aluminous nature (A/CNK=0.99~
1.13). The chondrite-normalized REE patterns have REE concentrations ranging from 145.27 to 156.97 ppm,
LREE enrichment and weak negative Eu anomalies. They are depleted in P, Ti, Ta, Nb and rich in Rb, Ba, U
in the primitive mantle-normalized spidergrams. They have high initial ¥’ Sr/%Sr ratios (0.7073~0.7077)and
low eng( 2 )values( —14.8~ —16.0). Zircons from the granite porphyry have U-Pb ages of 139.9 to 145.6 Ma,
with a weighted mean age of (141.4 =0.6) Ma, suggesting that the intrusion was emplaced in Early Creta-
ceous, corresponding to 138 Ma Mo mineralization age obtained by the Re-Os method. Zircon in-situ analysis
gives "®Hf/""HI ratios ranging from 0.282056 to 0.282312, and the average &;;;(141 Ma)of —20.64, indicat-
ing that their parental magma was mainly derived from the lower crust. This conclusion is consistent with the
Sr, Nd isotopic results. In addition, sulfur isotopic analysis and Re content of molybdenites imply that there
were some inputs from the mantle. In comparison of geochemical features with Laoniushan granite and Jin-
duicheng granite porphyry of the same area, Shijiawan may share a congenetic magmatic source with the others; they
were all formed from the melts of the upper crust and underwent a strong crystal differentiation during the evolutionary
process. Based on regional geological data, it can be concluded that this area have experienced three times of magmatic in-
trusion activities, which corresponded respectively to three times of Mo mineralization since Late Triassic .

Key words: geochemistry, U-Pb zircon dating, Hf isotope, granite porphyry, Shijiawan

34°20'33"~34°21°08"N  110°00°

59"~110°01'50"E 12 1983
km 14.3 Mo
0.071% 2009
1986 1984
1994 1
1986 124 Ma K-

Ar 1994

Re-Os 138 Ma

K-Ar
2
Hf 1986

LA-ICP-MS U-Pb



29 1 145

AN [ SR SR SR S S S SR S S e S

7

Ey
2
S

3
2 6
KRK

...... o+ *
.............. g
AT
TN CUONG A e L// 10
s L LU J : Sl 11
........ SO U 7 fge
LY
1 1985
1— 2— 3— 4— 5—
6— 7— 8— 9— 10— 11— 12—

Fig. 1 Geological sketch map of the Shijiawan Mo deposit
I—Aurgillo-arenaceous slate and quartzit metaquartzose sandstone of Mesoproterozoic Gaoshanhe Group 2—Volcanic rocks of Mesoproterozoic
Xiong’ er Group 3—Diabase 4—Syenite porphyry 5—Laoniushan granite 6—Granitic porphyry 7—Gneissic granite 8—Anticline
9—Fault 10—Unconformity 11—Attitude 12—Mo ore body
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Fig. 2 Alteration zone A and cross section B of the Shijiawan ore deposit
I—Potassic zone 2—Sericite zone 3—Aurgillic zone 4—Propylite zone 5—Ore in rock body 6—Ore in wall rock 7—Fault breccia
8—Exploratory line and its serial number 9—Dirill hole and its serial number
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206Pb/238U

2
Table 2 Major element components of Shijiawan granite porphyry
0.025 wp %
Sjw-1 Sjw-2 1 8401 8402 2
0.023 SO,  73.04 70.52 73.19 71.95 72.22 66. 64
TiO,  0.19 0.22 0.09 0.23 0.25 0.48
ALO;  13.95 14.71 13.74 13.83 13.58 14.62
Fe,0s  0.85 1.15 0.46 1.37 1.61 3.26
0.021 FO  0.57 1.02 0.28 1.27 1.34 1.39
T34 £ 1%=(141.44£0.59) Ma MnO 0.02 0.03 0.02 0.03 0.03 0.06
MSWD=1.00, 204 5% MgO 0.3 0.54 0.11 0.76 0.81 1.15
0.019 0 0.71 1.81 0.44 1.44 1.45 1.21
0.13 0.14 0.15 0.16 0.17 0.18 NoO  3.15 3.42 4.00 3.49 3.51 2.92
by K,O 5.36 5.00 5.12 4.64 4.77 4.64
%05 0.07 0.11 0.01 0.03 0.01 0.26
5 U-Pb HO  0.88 0.93 0.26 0.90
99.51 99.51 99.51 99.04 100.48 96.63
KO+ NayO 8.51 8.42 9.12 8.13 8.28 10.25
Fig.5 Concordia plot of U-Pb result of granite porphyry KO NaO* 1.70 1.46 1.28 1.33 1.36 1.59
from Shijiawan FeO' 1.3 2.06 0.69 2.50 2.79 4.32
A CNK® 1.13 1.03 1.06 1.03 1.00 1.21
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Fig.6 Harker discrimination plot for granite porphyry from Shijiawan
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Table 3 REE and trace element analytical results
wg 107¢  of Shijiawan granite porphyry
Sjw-1 Sjw-2 Sjw-1 Sjw-2
La 38.3 39.3 Sc 2.05 3.41
Ce 56 61.8 \% 19.9 27.5
Pr 6.71 7.2 Cr 2.55 0.58
Nd 22.2 24.3 Co 1.25 2.24
Sm 3.5 3.87 Cu 4.72 4.0l
Eu 0.66 0.78 Zn 29.9 28.7
Gd 2.55 2.6 Rb 149 144
Tb 0.45 0.45 Sr 294 638
Dy 2.08 2.3 Y 9.89 11
Ho 0.38 0.41 Zr 151 196
Er 1.1 1.25 Nb 31.1 31.6
Tm 0.17 0.2 Mo 395 12
Yb 1.12 1.31 Cs 2.66 2.12
Lu 0.16 0.2 Ba 1540 2131
> REE 135.38 145.97 Hf 5.01 6.26
LREE HREE® 15.90 15.74 Ta 1.1 1.05
La Yb " 23.06 20.23 Pb 29.7 32.8
dEu” 0.642 0.705 Th 13.7 15.5
3Ce” 0.776 0.823 U 6.51 6.45
* 1
1000
100
Nz
z
Z 10
~~
o3
#®
i
A
0.1
LaCePrNd SmEuGdTbDyHoErTmYbLuy
-0 sjwb-1 —A—~ 8jwb-2
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A Boynton 1984 B
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SLo —0.9499 ~ - 0.9812
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2007  SHf YTHf
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Fig.7 Chondrite-normalized REE patterns A and primitive mantle normalized trace element diagrams B
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4 Sr Nd Pb
Table 4 Sr and Nd isotope composition of granite porphyry from Shijiawan
47Sm Nd Nd *Nd 26 Nd "Nd ; exa ¢ ¥Rb 50§ 87Sy 80G¢ 26 875y 80y eg
sjwb-1 0.09532 0.511727 0.000006 0.5116 —-16.0 1.46618 0.71021 0.000011 0.70727 4.12074
sjwb-2 0.09629 0.511788 0.000013 0.5117 —-14.8 0.65297 0.70899 0.000009 0.70768 4.70545
LN-2" 0.09304 0.511721 0.000007 0.5116 -16.0 1.01200 0.71073 0.000013 0.70863 6.06294
* LN-2 1990

878y 808r &ur=0.7045  SRb %0Sr 402 =0.0827  Sm "Nd Qur=0.51238 Nd "Nd &ur=0.1967 g, =1.42X10"" a Ag,
=6.5%x10""2 a CHUR

5 Lu-Hf
Table 5 ICP-MS in-situ zircon Lu-Hf isotopic analytical results of Shijiawan granite porphyry
76y 1THf  YOLy Y7HS 761 YTH 20 t Ma epr 0 epr ¢ JSLuwe Lo DY)
Sil-1 0.040662 0.001040 0.282056  0.000021  141.3 -25.31 -25.015 —0.9687 1684.77 2160.85
Sj1-2 0.044906 0.001322 0.282243 0.000017  142.1 -18.71 —18.411 —0.9602 1435.38 1827.12
Si1-3 0.055484 0.001494 0.282277 0.000021 140.3 =17.50 -17.206 —0.9550 1393.57 1765.72
Si1-4 0.041225 0.001238 0.282068 0.000017  144.0 —24.88 —24.578 —0.9627 1676.49 2138.89
Sj1-5 0.040489 0.001088 0.282312  0.000021  141.2 -16.27 —15.974  —0.9672 1330.06 1703.74
Sj1-6 0.034336 0.000823 0.282189 0.000024  143.5 —20.62 —20.310 -0.9752 1491.33 1923.86
Sj1-7 0.053077 0.001663 0.282083 0.000020  140.2 —24.35 —24.061 —0.9499 1674.45 2111.90
Si1-8 0.049399 0.001284 0.282111 0.000019  143.2 -23.39 —23.089 -0.9613 1619.55 2063.70
Si1-9 0.041870 0.001340 0.282228 0.000019  139.4 -19.25 —18.954 —0.9596 1457.41 1854.29
Si1-10 0.043934 0.001352 0.282223 0.000016  142.6 -19.41 -19.112 =0.9593 1464.47 1862. 64
Sj2-12 0.043093 0.001315 0.282268 0.000032  140.7 -17.83 = 17.536 —0.9604 1400.19 1782.68
SJ2-14  0.040145 0.001237 0.282135 0.000024  141.2 —22.54 —22.242 —0.9627 1583.88 2020.77
SJ2-15 0.050086 0.001610 0.282126 0.000031 140.3 —22.86 —22.566 -0.9515 1612.44 2036. 62
Sil-16 0.035409 0.001022 0.282238 0.000027  140.6 -18.87 —18.576 =0.9692 1430.48 1835.57
Si1-17 0.044476 0.001434 0.282151 0.000025  145.5 —21.95 —21.642 —0.9568 1568.63 1990.75
S2-18  0.024591 0.000623 0.282085  0.000035 141.6 —24.28 —23.975 —0.9812 1626.20 2108.95
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Fig.9 Sr and Nd isotopic compositions of granite porphyry
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