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Fig. 1 Geological sketch map of the Garizaren area, southern Qinghai Province
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Table 1 Major element analysis data and CIPW norms of the lava in Middle Permian
T 5 Ak Si0, | TiOs | ALOs | Fe,05 | FeO | MnO | MgO | CaO | Na,O | KO | P,Os |2 #=| B | Na,O+K.0
1 GZ-3h  |[AHE | 52.04 | 1.55 | 14.89 | 3.91 |3.48 | 0.08 | 3.82 | 5.24 | 3.65 | 3.38 | 048 | 6.52 |99.04| 7.03
2 GZ-9h1 |ZiZil#|47.32(2.3214.02 | 3.18 [ 7.00 [ 0.12|5.79 | 5.88 | 3.63 | 0.21 | 0.91 | 8.13 |98.51| 3.84
3 GZ-9h2 |EHiIlF| 44.44 | 2.39 [ 14.41 | 2.78 [ 6.87 [ 0.12 | 6.85| 6.68 | 3.65 | 0.19 | 0.86 | 9.26 |98.49| 3.84
4 GZ-11h3 |EHZIFH|43.56 | 1.63 [13.02 | 2.32 [ 4.62 | 0.10 | 3.17 | 13.20 | 4.25 | 0.22 | 0.51 | 12.36 | 98.96|  4.47
5 GZ-12h2 | 1A 4944 |2.66 1430 | 3.04 [ 7.80 | 0.14 | 1.61 | 6.98 | 2.78 | 0.42 | 0.14 | 9.48 |98.79| 3.20
6 GZ-12h3 | “ZIl%A  |54.18 2351556 | 0.58 [ 7.97 [ 0.12|4.50 | 2.34 | 531 | 0.210.95 | 4.24 |98.31| 5.52
F5| M5 | Ap| I | Mt | Or | Ab | An | Qz | Di | Hy | Ol | Ne | DI |A/CNK| SI |o43|c25| AR
1 | GZ-3h | 1.12|3.18 | 6.13 | 21.59 | 33.38 | 15.42 | 4.05 | 7.58 | 7.55 59.02| 0.78 [20.94|4.36|1.85| 2.07
2 |GZ-9h1|2.20|4.88|5.10 | 1.36 |33.98|23.62| 4.44 | 2.21 [22.21 39.79 | 0.83 |29.23|1.93 | 0.66| 1.48
3 |GZ-9h2|2.09 | 5.09 | 452 | 1.27 |34.61 |25.07 5.18 [17.45]4.73 35.88| 0.78 |33.67|2.73|0.75| 1.45
4 [GZ-11h3| 1.28 [ 3.58 | 3.88 | 1.50 |27.70 | 18.24 36.33 7.49 (36.69| 042 [21.74[3.65|1.05| 1.41
5 |GZ-12h2] 0.35 | 5.66 | 4.94 | 2.77 |26.34|28.33| 14.57 | 8.03 | 9.02 43.67| 0.81 [10.29]1.04 042 1.35
6 |GZ-12h3[2.20 | 4.75|0.90 | 1.33 |47.76 | 6.43 | 8.92 23.07 58.00| 1.18 [24.23]2.36|1.06| 1.89
T PR B MBS T S e = S A
2 HIEHRNLERLITESHER(x10°)
Table 2 Rare earth element analysis data of the lava in Middle Permian
FedhS | La | Ce | Pr | Nd | Sm | Eu | Gd | Tb | Dy | Ho | Er | Tm | Yb | Lu | Y | SREE | LREE |HREE| § Eu
57-3h  |50.20(84.20( 8.50 [39.80| 6.73 | 1.84 | 4.97 | 0.74 | 4.07 | 0.73 | 1.98 | 0.28 | 1.61 | 0.22 |14.60| 205.87 | 191.27 |14.60| 0.94
GZ-9h1 |60.90(114.0{12.30(61.10{10.80| 2.81 | 8.12 | 1.25 | 6.88 | 1.18 | 3.07 | 0.40 | 2.23 | 0.28 [26.40| 285.32 | 261.91 [23.41| 0.89
GZ~11h3 |36.30{65.70| 7.83 [36.70| 6.95 | 1.78 | 5.69 | 0.85 | 5.44 | 1.01 | 2.79 | 0.40 | 2.12 | 0.27 [20.90| 173.83 | 155.26 |18.57| 0.85
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Table 3 Trace element analysis data of the lava in Middle Permian
TSRS Cu | Pb Zn Cr Ni Co Li Rb | Cs | Sr Ba Vv Se Ga Be B Nb Ta | Zr | Hf | Th
I (6Z-3h | 154|67.4|81.8| 118 | 58.9 | 26.7 |49.3| 56.1 | 3.4 [703| 1180|245 | 22 [22.9 [ 2.05|26.9 | 29.4 | 2.84 | 266 |7.16| 20.6
2 (GZ-9h1 [172]98.4 | 61.8 | 205 | 93.5 | 30.8 [55.4| 4.3 | 2.9 [ 148 154 |305|26.8 | 27.3 | 227 [ 16.4 | 37 |2.94 [256|7.2| 24.7
3 (Gz-9h2 |186| 16 | 60 | 209 | 137 |37.2 210 141 {320 | 29.8
4 (GZ-11h3[236| 184 | 71.8 | 457 | 9.43 | 23.9 [47.6| 4.6 | 2.3 [199|45.8 [ 283|253 | 19.4 | 1.97 [ 17.2| 25.4 | 2.58 | 177 [5.53| 16.5
5 (6Z-12h2| 39 | 1.6 | 139 | 122 | 47.1 | 242 152 112|326 | 26.6
6 (GZ-12h3|210| 471 [4540| 90.5 | 36.1 | 24.7 371(67.9 | 294 | 21.9
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Geochemical Characteristics and Tectonic Envoriment of the Middle
Permian Volcanics in Zhiduo-Zaduo Area, Southern Qinghai Province

LI Li, BAI Yun-shan, NIU Zhi-jun
(Yichang Institute of Geology and Mineral Resources, Yichang, Hubei 443005, China)

Abstract: The Middle Permian volcanic rocks in Zaduo area of Zhiduo County, south Qinghai Province
formed from Gufeng to Lengwu Period. And they belong to alkalic basalt series, including andesite and ba-
saltic andesite. They are rich in titanium, phosphorus, sodium and poor in aluminum, kalium with high
REE and obvious LREE enrichment. The Zr/Nb ratio is in the range of 6.67 ~ 9.05, and Hf/Th ratio is in
the range of 0.29 ~ 0.35, the average of Nb/Zr ratio is 0.13. And these rocks, similar to continental intra-
plate basalt, are rich in lithophile element and high field strength elements differentiate well. Geological
and geochemical evidences indicate that the Middle Permian volcanic rocks in Zaduo area of Zhiduo Coun-
ty formed in intraplate extension environment.

Keywords: Middle Permian; Qinghai Province; volcanic rock; tectonic environment



