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The existence of two different tectonic attributes in Yaolinghe Group
in South Qinling region
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& Dynamics, Ministry of Land and Resources, Xi’an 710054, China;3. Institute of Geomechanics, Chinese Academy
of Geological Sciences, Beijing 100081, China)

Abstract: The study of metamorphic volcanic rocks of Yaolinghe Group widely distributed in South Qinling tec-
tonic belt is very important in determining the attribute of South Qinling tectonic belt and even the evolution
process of the whole Qinling orogenic belt. Results of this study show that Yaolinghe Group possesses different
rock assemblages. This conclusion is based on petrochemical and geochemical characteristics in different areas ob-
tained from exploration of metamorphite assemblages and initial rocks as well as analyses of petrochemical com-
ponents, rare earth and trace elements in Yunxian-Yunxi (Hubei), Shangnan ( Shaanxi), Zhen’ an,
Fenghuangshan, Ankang and other areas. Studies of metavolcanite obviously show that Yaolinghe Group in the
center of Ankang-Wudang area is an intraplate tholeiite-partial alkali basalt group formed in a pull-apart in-
traplate (rift basin) tectonic setting, whereas Yaolinghe Group in Shangnan, Zhen’an and Fenghuangshan areas
are of calcalkali basalt-island arc tholeiite series formed on the edge of the convergent plate-island arc. There
must have existed two tectonic regimes in South Qinling region in the period of 650~800 Ma.
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Fig. 1 Regional geological sketch map of Yaolinghe Group distribution area in South Qinling
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Table 1 Chemical composition of metamorphic volcanic rocks of Yaolinghe Group in different areas
SiO, TiO, ALO;  Fe,O; FeO MnO MgO CaO Na,O K,O P,0Os  H,0O* LOI %

1 61.70 1.00 17.48 1.66 5.26 0.08 2.08 0.80 2.00 3.50 0.11 3.09 98.76

2 65.01 0.87 14.22 1.58 4.88 0.11 1.44 2.40 4.90 0.40 0.13 2.86 98.8

3 65.80 0.80 13.79 2.44 3.11 0.08 2.01 2.10 3.90 2.80 0.12 2.49  99.44

4 65.20 0.72  15.10 2.69 3.21 0.08 1.94 1.60 3.35 3.15 0.13 2.51  99.68

5 65.96 0.80 13.81 1.73 3.84 0.12 3.05 0.85 2.74 2.35 0.12 0.34 3.71  99.42

6 66.94 0.68 13.85 2.52 2.95 0.10 2.54 1.17 2.76 2.40 0.11 0.32 3.08 99.42

7 48.21 0.98 15.74 4.39 5.70 0.11 8.27 0.68 2.20 0.21 0.22 2.20 3.81 92.72

8 72.23 0.36 12.80 1.34 1.04 0.14 0.81 1.58 4.43 2.31 0.08 0.19 2.29 99.6

9 53.38 1.00 16.72 4.38 3.48 0.16 4.89 8.65 2.92 0.14 0.19 0.18 3.44  99.53

10 56.68 0.81 12.90 2.71 3.46 0.24 3.79 6.68 0.28 2.74 0.13 0.21 9.22  99.85

11 49.88 1.68 17.36 2.17 7.59  0.18 5.68 5.30 4.78  0.08 0.30 0.29 3.58 98.87

12 74.83  0.23  12.90 1.49 0.98 0.13 0.90 0.35 4.21 2.05 0.04 0.18 1.55  99.84
SY-01 49.30 1.45 21.64 9.58 1.40 0.02 2.24 1.29 0.28 9.06 0.55 4.11 99.52
SY-02 49.47 1.82 14.74 9.66 6.28 0.15 7.00 5.26 3.58 1.56 0.34 7.09 100.67
SY-03 49.46 2.01 16.06 10.82 6.95 0.13 6.74 3.98 2.11 3.01 0.36 5.94  100.62
SY-04 48.66 2.12  15.10 11.27 5.42 0.14 5.35 5.71 3.69 1.60 0.34 6.70  100.68
SY-05 64.32  0.38 16.94 4.61 1.65 0.04 2.13 0.85 3.07 4.79 0.22 2.62  99.97
SY-06 51.05 2.24 15.14 11.67 6.88 0.14 6.68 4.44 3.67 2.05 0.35 3.04  100.47
SY-07 50.87 2.15 15.38 12.02 6.40 0.12 5.99 4.12 3.48 2.30 0.35 3.90 100.68
SY-08 52.56 2.07 14.38 10.03  6.48 0.15 5.82 5.81 4.37 1.36 0.32 3.78  100.65
SY-09 49.39 2.17 14.88 12.15 8.75 0.17 7.96 3.93 3.94 1.32 0.33 3.89 100.13
SY-10 50.41 1.68 15.93 10.41 6.90 0.14 6.54 4.98 2.31 3.78 0.26 3.90 100.34
SY-11 58.41 1.14 16.22 7.36 4.05 0.09 3.40 3.09 2.82 412 0.20 3.08 99.93
SY-12 54.76  1.41 15.34  8.63 6.18 0.13 5.36 4.93 3.91 2.08 0.21 3.91 100.67
SY-13 50.41 1.40 15.83 11.07 7.38 0.16 7.61 5.31 2.73 3.21 0.19 2.77 100.69
SY-14 49.83 1.47 17.48 10.76  7.35 0.15 6.36 3.92 3.08 3.21 0.22 3.53 100.51
SY-16 56.13 1.76  16.49 9.57 6.95 0.13 3.75 2.65 3.72 2.60 0.51 3.37 100.68
SY-17 49.79 - 2.00  15.97 11.29 7.72 0.18 6.26 5.31 3.07 3.12 0.40 3.08 100.47
SY-18 46.19  1.80  15.54 12.90 10.6 0.21 8.06 4.38 2.63 2.30 0.32 6.34 100.67
SY-19 49.48 1.6l 15.55  9.42 7.08 0.14 6.86 6.08 3.64 2.59 0.31 4.91 100.59
SY-20 61.60  0.26 20.45 4.07 2.48 0.05 1.72 0.58 6.04 2.87 0.12 1.76  99.52
SY-21 63.60 0.87 14.22 6.29 4.38 0.08 2.64 3.00 4.00 1.71 0.29 3.54 100.24
SY-22 64.54 0.24 17.50 4.60 1.10 0.01 1.58 0.41 0.13 7.21 0.21 3.07  99.50
5925 YQ2 57.22 1.06 14.70 3.74 3.55 0.08 4.31 6.25 3.73 1.98 0.24 2.24 99.23
5924 YQ-6 69.53 0.24 14.75 1.25 0.96 0.04 0.86 2.25 4.09 3.1 0.08 0.59 99.3
5944 YQ-7 63.42  0.91 16.45 2.23 4.16 0.05 2.48 0.50 2.60 3.75 0.19 1.85 99.21
5925 1YQ 73.48 0.36  12.94 1.86 0.68 0.02 0.68 1.95 3.73 2.44 0.07 0.32 99.47
5925 3YQ 45.56 1.64 13.91 4.02 7.18 0.17 7.33 10.9 1.81 2.00 0.13 2.38 98.43
5925 YQ4 76.15 0.23  12.80 1.64 0.67 0.02 0.75 0.85 0.93 3.88 0.03 1.06 99.45
2405 5YQ- 62.41 1.10 14.30 1.77 6.38 0.13 3.10 2.42 2.74 1.96 0.10 5.12 101.53
2406 17YQ 59.30 1.10 13.60 4.77 3.81 0.12 3.49 5.56 3.40 1.62 0.20 3.50 100.47
8358 6-2 46.79 2.52 14.18 6.60 8.28 0.06 6.94 6.53 3.26 0.88 0.26 99.86
8358 8-1 47.78 2.90 11.82 6.46 6.47 0.08 5.48 14.5 1.58 0.12 0.37 99.38
8358 9-1 46.3 3.56 10.46 13.22  3.02 0.08 4.64 7.43 4.62 0.88 0.33 99.32
3360 14-2 49.34 2.48 12.42 6.80 7.51 0.08 5.37 8.73 2.27 1.74 0.30 99.3
3360 19-1 44.45 2.88 15.33 7.22 8.89 0.09 8.14 9.48 2.78 0.13 0.32 100. 49
8040 42-2 47.39 2.44 14.35 2.63 11.5 0.19 6.83 6.70 3.34 0.86 0.30 99.81
8040 42-4 40.64 2.70 16.07 1.83 14.4 0.32 9.90 4.00 3.05 0.04 0.33 99.94
8041 47-1 46.74 1.54 17.00 6.13 4.52 0.19 3.38 17.6 1.20 0.14 0.21 99.66
8043 67-1 46.46 2.12 15.67 8.92 4.26 0.19 6.11 8.70 2.80 1.32 0.29 99.64
8043 67-2 44.15 2.26 15.53  4.56 9.44 0.18 8.25 7.15 2.02 1.71 0.31 99.64
8043 68-1 47.02 2.02 15.06 2.58 10.2 0.19 6.90 9.80 2.24 0.60 0.17 99.84
8044 79-3 47.39 2.60 13.87 3.54 9.77 0.19 4.74 12.6 2.34 0.10 0.29 100.29
8045 81-1 47.11 2.37 13.88 4.17 9.07 0.16 5.61 10.2 2.18 1.63 0.31 99.87
8046 86-5 48.45 1.88 13.13 6.82 5.07 0.22 5.10 14.9 2.57 0.11 0.21 99.64
9543 1-1 45.17 2.92 14.10 4.17 11.6 0.19 5.97 6.90 3.04 0.90 0.40 99.39

1% 2002

2002a 2002b
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Table 2 Rare earth element contents of metamorphic volcanic rocks of Yaolinghe Group in Shanglan and two Yun areas
La Ce Pr Nd Sm Eu Gd Th Dy Ho Er Tm Yb Lu Y
5924 YQ-06 29.8 55.6 5.54 21.3 3.51 0.95 2.07 0.37 1.94 0.37 0.98 0.15 0.92 0.14 9
5925 1YQ 52.6 98.9 10.8 37 7.6 1.26 4.61 0.8 4.35 0.87 2.33 0.36 2.19 0.34 18.1
5925 3YQ 41.4  72.3  9.22 34.5 5.85 1.7 3.26 0.56 2.2 0.42 0.97 0.15 0.91 0.13 9.48
5925 YQ4 57.5 110 13.1  50.4 10.6 1.56 7.57 1.33 7.89 1.69 4.93 0.77 4.63 0.75 40
2405 5YQ 21.32 43.15 4.8 18 4.05 1.21 3.04 0.52 3.31 0.73 2.36 0.27 1.84 0.21 17.3
2406 17YQ 27.29 61.87 5.13 18.86 4.31 1.47 3.56 0.59 3.36 0.77 2.54 0.27 2.28 0.22 19.7
8358-9-1 31.7 63.1 8.23 38.6 8.63 2.36 8.68 1.33 861 1.65 4.4 0.56 3.26 0.5 32.7
3360 19-1 28.4 57.5 7.19 36.4 7.8 2.61 7.57 1.26 8.19 1.57 4.28 0.58 3.48 0.53 35.1
8040 422 23.5 46.8 5.74 27.8 5.56 1.57 4.24 0.66 2.75 0.47 0.96 0.14 0.84 0.13 8.5
8043 67-1 13.1  26.1 3.68 19.3 4.29 1.57 3.95 0.7 3.97 0.76 1.8 0.27 1.67 0.26 15
8045 81-1 25.8 50 5.83 27.8 5.98 1.89 5.280 0.95 5.91 1.17 3.14 0.45 2.7 0.43 27.5
8046 86-5 13.3 27.5 3.53 18 4.26 1.36 4.14 0.75 5.11 1.05 2.84 0.38 2.37 0.36 22.9
9543-1-1 26.1 55.6 6.85 35.2 7.47 2.37 7.16 1.25 7.66 1.52 4.05 0.51 3.06 0.48 31.5
7991 1YQ 18.5 40 4.96 24.9 5.47 1.82 5.49 0.85 4.65 1.03 2.38 0.37 2.31 0.35
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Table 3 Trace element contents of metamorphic volcanic rocks of Yaolinghe Group in Shanglan and two Yun areas
Sr Rb Ba Th Ta Nb Zr Hf Sc Cr A% Ni Co Cs U Ga
5925 YQ2 663 61 679 3 0.98 11 204 4 29 145 119 63 19 0.69 20
5924 YQ-6 333 98 1392 7 1.1 10 155 6 6.4 56 40 4 4 1.68 16
5944 YQ-7 59 129 856 8 0.9 16 221 4 22.5 91 99 39 18 1.89 19
5925 1YQ 197 71 1461 12 1.16 19 239 6 6.6 45 45 5 5 2.68 15
5925 3YQ 384 66 220 3 0.8 8 108 3 82 248 221 74 37 0.53 13
8358-6-2 150 18 175 6 0.83 17 187 3 124 230 96 41 6 0.64 13.5
8358-8-1 250 8 86 4 1.2 21 207 5 57 353 14 33 5 1.04 15
8358-9-1 80 30 447 3 0.6 15 198 4 86 274 43 37 5 4.95 12
3360 142 58I 7 75 3 0.88 17 199 3 127 294 81 44 5 0.86 16
3300 19-1 233 20 349 5 0.44 17 180 2 100 233 92 36 6 1.04 16
8040 42-2 825 9 58 5 0.44 13 151 4 61 206 69 36 6 1.04 11
8040 42-4 460 36 566 5 0.44 13 129 4 119 255 74 36 6 1.04 11
8041 47-1 463 48 2415 6 0.6 16 147 3 119 285 79 38 6 1.17 13.5
8043 67-1 276 16 76 6 1.86 12 131 1 129 236 129 43 6 1 13
8043 67-2 264 7 63 6 0.54 16 184 4 162 268 43 34 5 1 18
8043 68-1 386 33 440 5 0.36 13 166 4 155 233 81 34 6 1.04 18
8044 79-3 475 6 86 6 0.33 11 139 3 117 232 90 33 6 0.86 15.5
8045 81-1 262 21 117 6 0.6 20 197 3 114 283 87 43 5 0.80 24
7991 1YQ 93 39 326 3 2.5 14 173 2 31 165 226
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Fig. 7 Primitive mantle-normalized trace element diagram for metamorphic volcanic rocks of Yaolinghe Group in different areas

primitive mantle values after McDonough et al. 1985
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