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Abstract: Tongren area is located in the lower reaches of the Longwuhe River, east of Qinghai Province, which is between
the West Qinling and South Qilian orogenic belts. Along the two sides of Longwuhe River broadly develops stratum in Per-
mian and Triassic. Through the analysis of rock assemblages, this area is determined to be turbidite fan facies of hemipelagic
from the end of Late Permian to the beginning of Early Triassic. Through the geological research, we found volcanic rocks in
the Shiguan Formation of Upper Permian. The volcanic rock assemblage is mainly composed of basalts, basaltic andesites
and andesites. According to the characteristics of the ordinary elements, the volcanic rocks can be divided into two parts.
The lower part; SiO, content is 49. 04% —52. 43%, with the average of 51. 28%; the TiO, content is 0. 67% —1. 11%,
with the average of 0. 9% ; and the ALK value is 2. 64 % —3. 6%. The rock type is mainly tholeiitic basalt series, with high
titanium quantity. The upper part: SiO, content is 56. 25% —60. 36% , the average being 58. 76%; The TiO; content is
0.52%—0.63%, the average being 0. 58%; the ALK value is 5. 26% —5. 54%. The rock type is calc-alkaline series with
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low titanium quantity. REE distribution patterns of the volcanic rocks are different. The lower part has lower REE, with
(La/Lu)y average being 3. 07, and its distribution patterns are consistent with those of transitional mid-oceanic ridge basalt.
REE is rich in the upper part, especially the LREE. And its distribution patterns are similar to those of island arc andesite.
The trace elements have the same characteristics, the distribution type of which is something like that of island arc basalt
rock. Tectonic setting distinction reveals that the volcanic rocks of this area were formed in transitional mid-oceanic ridge ba-
salt to island arc tectonic setting.
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Fig. 1 Tectonic location of the research area
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Table 1 Chemical analysis results of Permian volcanic rocks in Tongren area

Sl()z Tl()z Alz()3 Mg() Mn() Fez()g Fe() Ca() Naz() Kz() Pz()s I’Ig()+ C()g Z

110a—1 56.25 0.60 17.8 1.96 0.11 0.73 5.32  4.76  3.15 2.39 0.17 3.20 3.16 99.66
110a—2 60.36 0.63 15.88 3.21 0.11 0.82 4.65 4.09 3.37 2.02 0.14 2.99 1.47 99.74
110c—1 59.68 0.52 14.87 3.94 0.10 0.95 3.98  5.87 3.24  2.02 0.12 2.51 1.96 99.76
110e—1 51.60 1.09 14.01 7.73 0.17 2.08 6.78 7.50 2.83 0.52 0.19 3.77 1.47 99.74
110e—2 52.04 1.11 14.19 7.70 0.16 1.80 6.88 7.32 2.66 0.94 0.19 3.69 0.98 99.66
114—1 49.04 0.73 14.08 8.74 0.17 2.44 5,48 7.53 2.47 0.17 0.10 5.19 3.59 99.73
118—1 52.43 0.67 13.83 8.54 0.15 1.54 6.48 9.02 2.17 0.91 0.07 3.10 0.82 99.73
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Fig. 2 Section of Shiguan Formation of Upper Permian in
Tongren area, Qinghai Province
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Table 2 Analysis results of REE and meteorite standardize of Permian volcanic rocks in Tongren area
La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu Y
110a—1 26.83 50.46 6.15 23.33 4.38 1.26 4.02 0.67 3.76 0.75 2.08 0.34 2.05 0.33 16.91
110a—2 22.54 41.37 4.83 18.35 3.74 1.04 3.63 0.59 3.41 0.69 1.83 0.30 1.78 0.29 18.72
110c—1 18.42 33.54 4.03 14.73 3.00 0.86 2.93 0.48 2.95 0.61 1.67 0.28 1.72 0.28 22.01
110e—1 12.61 25.84 3.56 15.73 3.77 1.11 4.11 0.69 4.26 0.84 2.41 0.39 2.27 0.36 16.56
110e—2 12.69 25.91 3.42 15.69 3.69 1.08 4.18 0.71 4.34 0.88 2.42 0.39 2.30 0.38 19.09
114—1 6.82 14.14 2.07 9.04 2.35 0.77 2.71 0.47 2.99 0.62 1.74 0.26 1.67 0.27 15.78
118—1 6.21 13.18 1.88 812 2.18 0.72 2.56 0.46 2.83 0.59 1.60 0.27 1.63 0.25 14.90
110a—1 73.11 52.73 44.89 32.81 18.96 14.48 13.14 11.55 9.87 &8.81 8.35 9.55 8.27 8.66 8. 48
110a—2 61.42 43.23 35.26 25.81 16.19 11.95 11.86 10.17 8.95 8. 11 7.35 8.43 7.18 7.61 7.76
110c—1 50.19 35.05 29.42 20.72 12.99 9.89 9.58 8.28 7.74 7.17 6.71 7.87 6.94 7.35 6.80
110e—1 34,36 27.00 25.99 22.12 16.32 12.76 13.43 11.9011.18 9.87 9.68 10.96 9.15 9.45 9.53
110e—2 34.58 27.07 24.96 22.07 15.97 12.41 13.66 12.2411.39 10.34 9.72 10.96 9.27 9.97 10.47
114—1 18.58 14.78 15.11 12.71 10.17 8.85 8.86 810 7.8 7.29 6.99 7.30 6.73 7.09 7.01
118—1 16.92 13.77 13.72 11.42 9.44 8.28 8.37 7.93 7.43 6.93 6.43 7.58 6.57 6.56 6.62
. Taylor and McLennan(1985).
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Table 3 Analysis results of trace elements and MORB standardize of Permian volcanic rocks in Tongren area
\% Zn Co Ni Cu Cr Sr Rb Hf Zr Nb  Th Pb Ta Ba
110a—1 52.4 80 13.8 5.84 13 5.9 1298 105 3.4 174 8.09 5.35 15.2 0.48 489
110a—2 80.7  65.9 17.9 27.7 15.1 90.5 38 681 4.1 152 12.7 7.85 15.1 1.06 491
110c—1 78.8 42,2 19.7 49.9 11.6 206 392 70.4 3.4 141 5.74 7.79 87 0.57 415
110e—1 177 83.3 40.1 93.1 90.3 378 461 18.2 3.3 140 6.27 3.92 7.6 0.5 388
110e—2 179 77.3 40.8 87.1 104 345 561 31.5 3.8 141 6.4 3.94 85 0.49 938
114—1 155 66.4  40.7 136 73.9 548 591 6 2.1 82.1 2.53 1.98 5.1 0.24 165
118—1 173 67 43.8 75.1 58.2 418 450 24 2 71.4 2.27 2.07 7.3 0.21 394
MORB
Sr K;O Rb Ba Th Ta Nb Ce P05 Zr Hf Sm Y Yb
110a—1 10.82 15.93 52.50 24.45 26.75 2.67 2.31 5.27 1.42 1.93 1.42  5.75 0.28 2.43
110a—2 3.22 13.47 34.05 24.55 39.25 5.89 3.63 4.32 1.17 1.69 .71  4.91 0.26 2.11
110c—1 3.27 13.47 35.20 20.75 38.95 3.17 1.64 3.50 1.00 1.57 1.42 3.94 0.23 2.04
110e—1 3.84 3.47 9.10 19.40 19.60 2.78 .79 2.70 1.58 1. 56 1.38 4.95 0.32 2.69
110e—2 4,68  6.27 15.75 46.90 19.70 2.72 1.83 2.71 1.58 1.57 1.58 4.84 0.35 2.73
114—1 4,93 1.13 3.00 825 9.90 1.33 0.72 1.48 0.83 0.91 0.88 3.08 0.23 1.98
118—1 3.75 6.07 12,00 19.70 10.35 1.17 0.65 1.38 0.58 0.79 0.83 2.8 0.22 1.93
.MORB Pearce(1983).
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Fig. 7 FeO,-MgO-Al; O; , K, O-TiO,-P, Os and FeO* /MgO-Ti0O, diagram of Upper Permian volcanic rocks in Tongren area
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