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Abstract The paper research on the petrological geochronology and zircon SHRIMP U-Pb of Thongchang diorites, Mian-Lue-Ning
area, Southern Shanxi Province, China. The results show that the diorites, which belong to low K cale-alkali series rocks, are
characterized by comparative losing of medium-high field strong elements in microelements and comparative enrichment of large ion
lithophile elements. The Chondrite-normalized REE patterns of the diorites, which are similar and successive with that of Bikou group
marine volcanic rocks, belong to the LREE-rich type with obvious negative anomaly of Eu, reflecting its island-arc volcanic features.
It is suggested that there is a relationship between the diorites and the mineralization of Cu, the diorites may be one of source of
metallogenic mass, and the diorites may come from the earth’s crust or consumingly contaminated by the earth’s crust with no
remarkable crystallization differentiation. The geological setting of the forming of the diorites was belonging to collision doming-island
arc volcanic, and the mineralization was late to the intrusion of the diorites. The diorites has a SHRIMP zircon U-Pb age of 842 +
6.5Ma and suggests it belongs to the invasive magma at the late stage of the stratum-Bikou group spilite, and formed by partly melting
from Bikou group spilite. The comparative enrichment of LREE of the diorites may relate to inheriting the REE feature of the source of
rocks.

Key words Mian-lue-Ning area; Tongchang; Diorite; Petrological geochronology; Zircon SHRIMP U-Pb age
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Fig. 1 Geological map of Tongchang ore field
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Fig.2  Diagram of A/CNK-A/NK for host granodiorite

and mafic microgranular enclaves of Tongchang diorites
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Table 1 The contents of major( x 10 7%) , trace( x 10 ®) and rare earth( x 10 *) elements in the Tongchang diorite

Ae-3 Ad-3 Ad-8 Ah-1 Ah-2 Al-1 Al-2 At-2
Si0, 66.58 65.01 63.45 62.81 62.37 64.65 66.49 60.51
TiO, 0.43 0.51 0.65 0.60 0.59 0.47 0.44 0.69
Al, O, 15.04 15.46 14.67 14.51 14.80 15.62 15.21 16.79
TFeO 4.96 3.92 7.26 6.11 5.72 5.79 4.57 4.59
MnO 0.04 0.05 0.07 0.06 0.08 0.05 0.04 0.04
MgO 1.61 1.82 2.48 2.12 2.38 2.01 1.63 2.74
CaO 2.73 2.89 2.17 3.64 3.13 2.71 3.19 3.88
Na, O 4.64 6.90 4.13 3.91 4.49 4.05 5.00 6.99
K,O0 1.68 0.70 1.71 2.22 1.65 2.54 1.67 0.87
P, 05 0.09 0.11 0.15 0.13 0.13 0.11 0.10 0.15
LOI 2.39 1.86 3.74 2.42 4.50 2.11 1.39 1.64
E8=: 100.20 99.23 100. 48 98.52 99.83 100. 11 99.73 98.89
A/CNK 1.04 0.89 1.17 0.94 1.00 1.09 0.96 0.86
Rl 2315 1649 2242 2199 2118 2165 2177 1246
R2 684 724 667 813 782 712 735 907
A/MF 1.45 1.61 0.94 1.10 1.11 1.25 1.53 1.31
C/MF 0.48 0.55 0.25 0.50 0.43 0.39 0.58 0.55
Ba 619.49 533.24 385.03 754.57 313.02 927.90 1082.97 429.16
Rb 21.98 9.84 27.61 27.18 27.74 36.12 16.04 15.52
Sr 299.57 163.82 56.16 253.24 47.71 258.60 234.01 214.27
Ta 0.58 0.56 0.54 0.50 0.53 0.58 0.47 0.52
Nb 7.06 7.55 8.70 7.41 7.45 7.20 6.48 7.02
Hf 4.65 5.13 4.94 3.59 3.15 3.77 3.23 3.58
Zr 138.35 171.60 162.69 106. 33 90.02 117.25 144.20 105.90
Th 6.12 5.27 4.48 3.94 3.60 7.89 4.39 4.40
U 1.11 1.34 0.71 0.64 0.56 1.15 0.61 1.34
Cr 14.52 12.70 22.20 13.43 18.70 10.09 12.38 19.47
Ni 8.96 7.84 12.80 9.50 13.34 6.72 8.97 9.10
Sc 11.77 15.27 17.57 15.03 15.63 12.71 12.48 19.82
v 71.44 76.65 116.33 104. 48 106.03 83.20 75.74 136.22
Pb 1.99 3.23 1.77 2.03 1.88 1.19 1.44 2.25
Li 12.32 2.77 23.48 13.63 20.72 14.59 7.13 7.62
Co 118.60 106. 64 64.66 95.39 71.93 75.19 116.94 62.23
Ga 16.80 16.64 16.71 16.43 15.90 17.25 16.60 19.29
Be 1.26 1.26 1.25 1.34 0.97 1.44 1.04 0.87
Cu 5.75 7.22 17.08 26.19 50.30 3.17 11.73 8.37
Zn 24.94 32.36 39.34 32.65 40.64 32.52 32.08 31.59
Ge 1.17 1.10 1.00 1.28 1.05 1.25 1.03 1.18
Y 17.60 20.18 21.44 19.32 15.37 17.26 17.41 17.04
La 31.02 20.76 28.33 22.92 15.05 29.44 20.00 14.49
Ce 54.43 44.78 54.33 45.03 29.52 52.73 39.32 29.41
Pr 5.80 5.45 6.33 5.33 3.50 5.71 4.68 3.64
Nd 20.25 21.63 23.68 20.39 13.31 20.38 18.26 14.98
Sm 3.72 4.24 4.89 4.16 2.78 3.72 3.56 3.40
Eu 0.92 0.96 0.92 1.04 0.56 0.86 0.90 0.89
Gd 3.40 3.81 4.30 3.83 2.69 3.39 3.30 3.04
Th 0.57 0.66 0.73 0.63 0.48 0.55 0.59 0.51
Dy 3.31 3.70 4.35 3.58 3.00 3.20 3.31 3.19
Ho 0.77 0.90 0.98 0.87 0.71 0.74 0.78 0.76
Er 2.19 2.49 2.74 2.29 2.08 2.15 2.13 2.01
Tm 0.31 0.35 0.39 0.34 0.30 0.31 0.32 0.30
Yb 2.25 2.36 2.85 2.32 2.24 2.06 2.19 2.12
Lu 0.34 0.38 0.41 0.34 0.33 0.31 0.32 0.33
> REE 129.27 112.47 135.24 113.08 76.57 125.55 99.63 79.06
LR/HR 8.84 6.68 7.07 6.96 5.47 8.88 6.71 5.45
(La/Yb) y 9.29 5.92 6.70 6.67 4.52 9.63 6.17 4.60
SEu 0.79 0.73 0.62 0.80 0.63 0.74 0.81 0.84

S5Ce 0.98 1.01 0.98 0.98 0.98 0.98 0.98 0.98
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Table 2 The zircon SHRIMP U-Pb analysis of Tongchang diorites
U Th 207ph/M6pPh  27Ph/HY 206ph/ P8y 206 ph/28y *7Pb/*®Pb  Discordant
FE R Th/U errcorr
x 10 W o WH o W o Fi le R 1o (x1077)
STO7-1.1 132 105 0.82 0.0708 4.9 1.404 5.0 0.1438 1.3 0.260 866.0 11 952.0 99 9
ST07-1.2 54 36 0.69 0.0671 7.7 1.28 7.9 0.1386 1.7 0.212 837.0 13 842.0 160 1
STO7-1.3 148 123 0.85 0.0656 3.6 1.271 3.8 0.1406 1.2 0.319 8.0 9.6 793.0 75 -7
STO7-1.4 75 50 0.68 0.0709 6.2 1.362 6.4 0.1393 1.5 0.240 1.0 12 954.0 130 12
ST07-1.7 82 51 0.64 0.0710 2.6 1.389 3.0 0.1420 1.5 0.491 6.0 12 956.0 53 11
STO7-1.8 121 93 0.80 0.0678 3.5 1.321 3.9 0.1412 1.8 0.444 2.0 14 863.0 73 1
ST07-1.9 148 100 0.70 0.0663 2.8 1.257 3.1 0.1375 1.3 0.411 0.5 9.9 817.0 59 -2
ST07-1.10 111 8 0.79 0.0702 2.2 1.337 2.6 0.1382 1.3 0.521 5.0 10 933.0 45 11
ST07-1.11 113 87 0.80 0.0668 1.5 1.297 2.0 0.1407 1.2 0.625 8.6 9.7 833.0 32 -2
STO7-1.12 112 84 0.78 0.0636 3.3 1.215 3.5 0.1386 1.3 0.358 6.9 10.0 727.0 70 -15
ST07-1.14 108 82 0.78 0.0626 3.7 1.182 3.9 0.1369 1.3 0.328 7.2 10.0 695.0 79 -19
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