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Characteristics of zircons from a metamorphic contact zone of the
Songshugou ultramafic piuton ii North Qinling and their geological significance
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Abstract: The Songshugou ultramafic pluton north of the Shangdan fault is the largest ultramafic body in the East
Qinling Orogen and assumes the emplacement contract with the Qinling complex. The pluton is composed mainly of
fine-grained as well as medium- and coarse-grained dunite and plagioclase-pyroxene peridotite. Debates exist con-
cerning whether ultramafic rocks and adjacent mafic rocks were formed in the same tectonic cycle and whether they
experienced a common metamorphism-deformation event or not. This paper presents new data on the inclusions and
trace element concentrations of zircons from garnet amphibolites that occur in a metamorphic contact zone. Studies
indicate that the ultramafic intrusion and adjacent amphibolites experienced different tectonic events, and the ultra-
mafic pluton was emplaced in amphibolites formed before. Geochemical data suggest that amphibolites have charac-
teristics of MORB and IAT and likely belong to the Qinling Group.
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Fig. 1

Distribution of Songshugou ultramafic pluton and sampling locations ( modified after Dong Yunpeng et al. , 1997)
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I —metamorphosed sandstone; 2—marble; 3—Cretaceous-Neogene ; 4—Fushui complex; 5—amphibolite; 6—Qinling complex; 7—ductile shear zone;

8—ultramafic body; 9—garnet plagioclase amphibolite; 10—sampling location
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Fig.2 Concordia diagrams showing U-Pb analyses of zircons
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Table 2 Trace element concentrations of zircons from garnet amphibolite in a metamorphic contact zone

Ju#E LJF-1.01 LJF-1.02 LJF-1.03 LJF-1.04 LJF-1.05 LJF-1.06 LJF-1.07 LJF-1.08 LJF-1.09 LJF-1.10 LJF-1.11 LJF-1.12 NIST610
8P 153225.23 153225.22 153225.22 153225.22153225. 22 153225.22 153225.22 153225.22 153225.22 153225.23 153225.23 153225.22 327104. 44
Slp - 52.38 72.14 349.66 59.22 50.39 63.84 66. 86 59.51 53.17 70.38 58.46 66.38 340.82
“Ca <166.03 <160.43 <157.58 <192.46 <243.63 <168.23 <166.36 <157.47 <186.34 <179.96 576.76 <183.74 82678.41
$Se 201.11 222.4 236.92 218.7  231.91 263.69 236.28 252.33  232.98 255.17 216.84 225.21 445.21
¥y 23.69 69.61 3196.45 81.84 72.63 162.34 92.67 139.29 75.67 98.49 65.37 132.88  452.71
¥La <0.0154 <0.0141 0.025 0.0155 <0.020 <0.0191 <0.0170 <0.016 0.016 <0.0148 <0.0198 <0.0184 459.02
40 ce  0.031 0.346 19.64 0.15 0.041 0.129 0.365 0.319 0.403 0.177 0.302 0.505 449.2
“pr <0.0111 <0.0100 0.195 <0.0140 <0.016 <0.0103 <0.0111 <0.0168 <0.0154 <0.0135 <0.0151 <0.0154 430.69
Nd <0.084 <0.082 4.1 <0.071  0.17 <0.096 0.192 <0.093 <0.096 <0.106 <0.086 <0.103 432.56
Sm <0.062 0.075 10.51 <0.082 <0.083 0.052 0.138 0.199 0.246 0.102 0.113 0.238 453.95
BBy 0.04 0.097 2.73 0.041 <0.034 0.078 0.141 0.22 0. 146 0.073 0.093 0.218 462. 86

57Gd  0.373 1.25 71.61 0.68 0.45 1.16 1.55 2.92 1.84 1.02 1.23 2.45 421.65
97 0.219 0.538 26.91 0.343 0.416 0.781 0.664 1.398 0.651 0.509 0.522 1.172 443.81
By 2,65 6.44 324.09 5.46 5.89 13.51 8.44 14.78 7.31 7.25 6.15 13.24 429.73
% Ho 0.735 2.005 119.95 2.39 2.27 4.88 2.7 4.1 2.237 2.94 1.799 4 451.05
gy 2.34 7.48 493.37 11.48 9.28 16.16 9.98 12.9 7.94 12.16 6.92 13.91 426.75
19Tm  0.416 1.354 95.42 2.73 1.7 2.48 1.691 2.17 1.343 2.54 1.268 2.44 421.2
Byp  3.41 11.61 842.75 27.83 14.62 18.74 15.29 17.83 12.61 22.87 10.71 20.95 462.49
5Lu 0.571 1.931 144.77 5.07 2.59 2.88 2.51 2.94 2.097 4.34 1.807 3.59 436.52
28pp - 0.293 0.59 17.7 0.322 1.08 0.373 0.984 0.953 0.654 0.107 0.18 0.165 417.93
B2Th  0.0394 0.326 254.69 0.253 0.266 0.119 0.283 0.247 1.203 0.174 0.567 0.795 451.58

3y 4.37 10.35 210.53 6.2 3.41 16.04 11.25 21.83 13.04 7.38 8.74 16.26 459.37
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Table 3 Major element data of amphibolite
e M-03 M-04 M-05 N-04 N-05 N-06 N-07 N-09
Si0, 49.86 47.33 49.07 48.88 50.05 50.24 49.15 49.39
TiO, 0.56 1.74 1.10 1.65 1.60 1.41 1.37 2.01
Al, O, 15.41 14.39 13.39 14.17 13.78 13.92 14.41 13.77
TFe, 04 10. 17 15.27 11.63 13.37 13.19 13.85 11.88 13.13
FeO 7.62 10.90 7.02 7.80 8.47 7.92 9.20 7.62
Fe, 05 1.70 3.16 3.83 4.70 3.77 5.05 1.66 4.66
MnO 0.14 0.25 0.17 0.18 0.17 0.17 0.16 0.17
MgO 8.52 6.12 8.95 6.99 7.09 5.79 8.10 6.81
CaO 11.88 11.31 12.29 10.32 9.79 9.42 11.66 10.77
Na, O 2.12 1.94 1.73 2.55 2.61 3.10 1.63 2.34
K,0 0.32 0.41 0.29 0.52 0.58 0.89 0.53 0.37
P, 05 0.05 0.23 0.14 0.17 0.12 0.15 0.13 0.19
LOI 0.50 0.59 0.95 0.71 0.63 0.58 0.81 0.61
TOTAL 99.53 99.58 99.71 99.51 99.61 99.52 99.83 99.56
FeO, TiO,
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Fig.5 AFM and TiO, —10 MnO — 10 P, 0, diagrams of Songshugou amphibolite
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Table 4 Trace element data of amphibolite
e N-04 N-05 N-06 N-07 N-09 ki N-04 N-05 N-06 N-07 N-09
Li 20. 84 20.37 22.31 18.75 16.92 Ce 16.8 15.4 14.2 15.5 23.1
Be 0.56 0.67 1.39 0.61 0.67 Pr 2.43 2.26 2.19 2.28 3.32
Se 46.7 47.3 49.4 39.9 41.6 Nd 12.8 12. 1 12.1 12.1 16.9
Vv 350 345 291 318 344 Sm 3.68 3.61 3.72 3.47 4.58
Cr 61 58 66 321 239 Eu 1.19 1.18 1.49 1.17 1.51
Co 73 73 68 73 78 Gd 4.16 4.01 4.20 3.59 4.76
Ni 54 50 39 125 68 Th 0.77 0.76 0.80 0.63 0.86
Cu 26.7 40.2 42.6 43.3 90 Dy 4.81 4.76 5.04 3.80 5.14
Zn 103 105 113 86 109 Ho 1.04 1.06 1.14 0.83 1.09
Ga 17.0 16.8 18.0 17.5 18.5 Er 2.74 2.78 3.00 2.11 2.81
Ge 1.74 1.99 1.60 1.88 2.02 Tm 0.43 0.43 0.47 0.33 0.43
Rb 13.36 16.35 19.79 17.95 7.29 Yb 2.86 2.88 3.16 2.07 2.75
Sr 141 125.8 256 134 272 Lu 0.47 0.46 0.52 0.32 0.43
Y 29.8 30.5 33.3 24.2 32.0 Hf 2.50 1.58 1.23 2.12 2.51
Zr 94.4 55.3 33.3 78.3 91.9 Ta 0.54 0.55 0.36 0.42 0.76
Nb 7.74 7.92 5.34 5.96 11.0 Pb 7.29 6.19 14. 84 4.78 1.89
Cs 0.765 0.93 1.30 1.20 0.177 Th 0.52 0.45 0.405 0.314 0.77
Ba 103.2 102.6 1564 128.3 97.4 U 0.199 ). 169 0.119 0.164 0.259
La 6.67 5.82 5.90 6.41 9_76_ L
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Fig.6 Chondrite-normalized REE patterns(a) and PM-normalized spidergram(b) of amphibolite
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