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Fig. 1 Geological sketch map of Hoh Xil Mts., showing distribution of volcanic areas and fault structures
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Fig.2 Chemical classification (a) and identification

of rock assemblage series (b) of Cenozoic volcanic rocks
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Table 1 Chemical compositions of Cenozoic volcanic rocks in the Hoh Xil Mts.

EER 1 2 3 4 5 6 7 8 9 10 11 12

FEah S | HXI-1 [HX1-5 | HX -9 [HX - 14{HX 1-15| HX2-1 [ HX2-2 | HX3 1 [HX3-3a|HX3-3b| HX43 [HX46a

Si02 159.02 | 60.44 | 60.53 | 62.25| 57.75 | 69.52 | 55.81 | 60.86 | 62.29 | 61. 16 61.54 61.11
Ti0, 1.60 | 1.45 1.54 | 1.29 | 1.47 | 0.07 | 1.97 | 1.91 1.56 | 1.67 1. 60 1. 66

AlO3 | 15.32]15.32[15.19 [ 15.26 | 15.57 | 14.69 | 17.55 | 15.57 | 15.48 | 14.94 14. 49 15. 40

Fe;O3 | 7.14 | 6.43 | 2.96 | 5.95 | 4.48 | 0.48 | 7.40 | 7.24 | 1.88 | 7.33 2.03 2.80
FeO 3.41 2.58 | 0.40 4.52 4.39 4.55
MnO 0.09 | 0.07 | 0.09 | 0.07 [ 0.08 [ 0.07 | 0.07 | 0.05 | 0.41 | 0.09 0.13 0.11
MgO 2.48 | 2.21 | 2.42 | 1.79 [ 2.09 [ 0.23 | 1.68 | 0.64 | 1.65 | 1.59 1. 84 1. 40

CaO 4.77 | 4.61 | 439 | 3.89 | 6.40 | 3.50 | 3.61 | 4.05 | 4.12 | 4.12 3.60 4.07
NapO | 3.83 [ 3.78 | 3.32 | 3.90 | 3.69 | 4.16 | 5.17 | 3.84 | 3.49 | 3.75 3.62 3.58
K»0 4.24 | 4.45 | 5.02 | 4.65 | 4.60 | 3.98 | 5.04 | 4.20 | 4.

21 4.10 4.74 4.26
P10s 0.83 | 0.71 | 0.54 | 0.63 [ 0.71 [ 0.25 | 1.22 | 0.95 | 0O.

n

008 | 0.50 | 0.48
Pedhit [ 0.22 [ 0.17 [ 0.09 [ 0.19 | 0.10 [ 2.69 | 1.45 [ 0.19 | 0.21 | 0.33 .22 | 0.50
il 199.54]99.64 | 99.50 | 99.87 | 99.52 | 100. 04| 100. 97| 99.50 | 100.23] 99.93 | 99.70 | 99.92
espeEA i ERiiba bRt ERiiba ERiita Eibab i eabsibabaiival Eival Eeiival e ksl ke iits

e Hh No. 1 No. | No. 1 No. 1 No. 1 No.2 | No.2 | No.8 | No.8 | No. 8 No.9 No.9

5 13 14 15 16 17 18 19 20 21 22 23

FEah s [HX46b HX53 ] HX54 [HX57alHX57b| HX6- 1 |HX6-2a|HX62b| HX7-1 |HX7-6 | HX77

Si0, | 61.45]58.7857.37]60.41 | 59.93|59.40 | 59.62 | 60. 13 | 64.89 | 63.57 | 67.61
TiO, | 1.62 | 1.53 | 1.59 | 1.75 | 1.39 | 1.44 | 1.33 | 1.39 | 0.91 | 0.98 0.47
ALO; | 14.86 | 15.38 | 15.10 [ 15.66 | 14.92 [ 15.32 | 15.30 [ 15.36 | 15.14 [ 15.69 | 14.63
Fe;O3 | 7.38 | 4.97 | 7.79 6.42 | 6.88 | 2.69 | 6.39 | 2.97 | 4.80 1.35
FeO 1. 50 5.91 3.6l 1.53 0.96
MnO | 0.09 | 0.08 | 0.08 | 0.12 | 0.08 | 0.10 | 0.10 | 0.09 | 0.05 | 0.05 0.05
MgO | 1.50 | 2.40 | 2.18 | 3.09 | 2.96 | 2.05 | 1.93 | 1.91 | 1.20 | 1.35 0.98
CaO | 4.11 | 4.87 | 5.86 | 4.55 | 4.80 | 4.88 | 4.09 | 4.88 | 2.92 | 3.84 1.95
NaO | 3.68 | 3.78 | 4.07 | 3.29 | 3.82 | 4.07 | 3.91 | 3.93 | 4.03 | 4.08 3.80
KO | 4.07 | 450 | 4.05 | 4.23 | 4.31 | 4.10 | 4.33 | 4.14 | 5.02 | 4.63 4.75
P05 | 0.82 | 0.55 | 0.94 | 0.55 | 0.80 [ 0.88 | 0.46 | 0.74 | 0.33 | 0.45 0.26
fedm | 0.19 | 1.17 | 0.19 0.96 | 0.19 [ 2205 [ 1.13 [ 0.77 | 0.19 2.98
Mk 199.77199.51(99.22]99.56 [100.39] 99.31 [ 99.42 |100.09( 99.76 | 99.63 | 99.79

BTG SHLE | SR | SN | SORLE | SHLE | ORLE | S | oML | R 2 ML 24 L 9

7

e Hh No.9 | No.6 | No.6 | No.6 | No.6 | No.5 | No.5 | No.5 | No. 10| No. 10 No. 10

T e [ R B s T I 5 T S i B R SRR 4T 3,5, 6,9, 11, 12, 14, 16, 19, 21, 23, J5i%: ICP) Al H
A RFARF(1,2,4,7,8,10, 13,15, 17, 18, 20, 22, J5ik: XRF) 408, /=g 5 R 1.
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Table 2 Trace elements and REE abundances of Cenozoic volcanic rocks from the Hoh Xil Mts.

5 1 2 3 4 5 6 7 8 9 10 11 12

FEf S [HX1-1|HX1-5|HX1-9 [HX1-14{HX - 15| HX2-1 | HX2-2 [ HX3- 1 [HX3-3a|HX3-3b| HX4-3 [HX4-6a

Rb 149.6 | 165 | 168.3|205.5| 199.5[1048.2] 171.5| 173.3 ] 205.7 | 191.6 | 234.5 [ 240.3
Sr 1244 | 1083 | 1409 948 | 126.9] 109.2] 2011 | 815.5| 909 701 | 916.1 ] 829.3
Y 18. 1 18.5 | 22.1 14.5 ] 20.8 4.5 13.7 ] 23.9 22 18.8 | 27.4 25
Zr 477.1 439 |442.2(420.51410.2] 20.6 | 316.2|594.8 | 437. 1 475 |529.2] 568.9
Ba 1983.3[1748.6|1762. 7|1544.2]1569. 1| 69.5 | 1119 | 1844 [1557.7| 1547 |1516.4]1596.9
Th 32 36.7 | 34.5 | 36.2 | 28.5 5.3 33 31 23.4 30 23.5 | 25.7
U 5.7 6.5 5 5.3 4.6 4.2 8.6 6.3 5 7 5 6.3
La 147.2 | 135.5 | 156.1 139 | 130.4| 6.2 83.8 168 120 | 135.8 | 136.3 | 123.6
Ce 282.11274.2(285.3(249.4246.5| 12.8 | 175.8 | 284.6 | 225.8 [ 256. 8 [ 253.2 | 227.5
Pr 30 28 29.4 | 26.5 | 27.8 1.2 19.4 | 32.5 | 23.6 | 27.5 | 26.6 | 25.5
Nd 102. 3 97 95 93.5 | 84.1 4.1 69.1 [ 115.2] 79.7 | 95.7 | 84.6 | 83.5
Sm 13.82 | 13.52 | 11.9 | 12.22 | 13.07 | 1.05 [ 10.76 | 16.4 | 12.8 | 13.96| 13.44 | 10.52
Eu 2.82 | 2.62 | 2.57 2.4 2.43 0.1 2.67 | 3.18 1 2.02 | 2.68 | 2.44 [ 1.71
Gd 7.75 | 7.93 1 9.27 | 6.31 | 9.57 | 0.19 | 6.68 9 10.67 | 7.44 [ 10.51 | 9.2
Th 0.98 1. 1 1.14 | 0.85 [ 1.05 | 0.15 | 0.86 | 1.23 | 1.15 | 1.04 | 0.92 | 1.26
Dy 4.68 | 4.67 | 4.31 | 3.92 | 3.76 | 0.68 | 4.07 | 5.99 | 4,12 | 5.19 | 5.34 | 4.82
Ho 0.75 1 0.38 1 0.83 ] 0.61 [ 0.73 [ 0.08 | 0.67 | 1.02 | 0.69 | 0.82 | 0.73 | 0.78
Er 1.73 | 1.83 | 2.03 | 1.3l 1.41 0.4 1.55 | 2.23 | 1.87 | 1.84 | 2.57 | 2.42
Tm 0.25 1 0.25 1 0.29 | 0.18 [ 0.19 [ 0.11 | 0.23 | 0.32 | 0.15 | 0.27 | 0.27 | 0.28
Yb 1.44 | 1.45 | 1.07 | 0.97 1.2 | 0.31 1.42 1.8 1.22 | 1.43 | 1.21 2
Lu 0.18 0.2 0.21 | 0.13 | 0.22 | 0.07 0.2 | 0.25 | 0.21 0.2 0.27
(La/Sm)n| 7.5 7.0 8.0 8.0 6.1 3.6 5.5 7.2 5.7 5.6 6.2 7.2
(La/Yb)n| 57.7 | 53.1 | 96.3 | 81.3 | 71.8 | 13.2 | 33.3 | 52.8 | 64.9 | 53.9 | 74.4 | 40.8
5 13 14 15 16 17 18 19 20 21 22 23

FEd S [HX4-6b| HX5 3 | HX5 4 [HXS5 7a[HX5 7b| HX6 1 |HX6 2a|HX6-2b| HX7- 1 | HX7-6 | HX7-7

Rb 200.5 1 161.6 120.1 ] 166.4 | 168.9 | 157 | 206.6 [ 169.8 | 256.7 | 196.6 | 316.3
Sr 6700 [1750.1({1313.2|1577. 8| 844.7 |1163.9[1405.4]1084. 5] 1582.5]|1266. 1| 685.5
Y 188 30.9 23 26. 1 12.4 | 20.4 | 27.2 | 19.7 | 17.1 1.9 | 11.9
Zr 484.2 1 602.8 | 530.2 ]| 461.6|274.9 | 424.4 | 598.5 [ 533.7 [ 414.9| 307.4 | 165.3
Ba 1521.3(2214.512335. 4| 1912. 9] 1354. 4]12208. 9(2018. 7{2027. 1|1810. 1|1717. 3| 868. 8

Th 30 26.1 | 35.1 12.2 1 19.5 | 26.7 | 33.1 | 42.4 | 38.6 | 42.8 | 23.4
U 7.1 4 5.7 2.8 8.6 6.7 4.9 6.8 5 4.6 7.5
La 133.1 | 181.7 | 187.7 | 124.3 | 90.3 [1798.4| 174.5| 176.2 | 147.6 | 141.7 | 86.5
Ce 254.8 1 337.1(335.7(243.5| 181.7|324.1|321.3|316.3 | 269.8 | 243.6 | 160. 8
Pr 27.2 | 34.7 | 35.5 27 20.3 | 35.5 | 31.7 | 33.1 | 25.7 | 25.1 15.5
Nd 93 114.9 [ 119.5| 97.1 | 71.8 122 [ 103.9| 110.3| 79.3 | 80.5 | 49.1
Sm 13.44 | 14.96 | 15.92 | 13.8 [ 10.42 | 16.16 | 17.36 | 14.89 | 9.31 | 10.07 | 6.21]
Eu 2.65 | 2.55 3.3 2.26 | 2.09 3.2 2.2 2.87 1.4 1.97 | 0.95
Gd 7.76 | 12.31 ] 8.57 | 9.66 | 5.82 [ 8.01 | 8.86 | 7.19 | 6.01 | 4.28 | 5.43
Thb 1.04 | 1.39 1.2 1.36 | 0.77 | 1.09 | 1.12 1.1 0.93 | 0.64 | 0.61
Dy 5.08 4.8 5.75 4.6 3.68 | 5.22 | 4.14 | 5.06 | 2.91 | 2.94 | 1.46
Ho 0.84 | 0.86 |1 0.95 | 0.55 | 0.59 | 0.86 [ 0.75 | 0.83 | 0.51 | 0.48 | 0.38
Er 1.9 2,221 2.28 | 1.61 1.32 | 1.83 | 1.98 | 1.87 | 0.92 | 1.11 1.26
Tm 0.26 | 0.21 | 0.33 | 0.44 | 0.18 [ 0.26 | 0.13 | 0.27 0 0.15 0.1
Yb 1.5 2.34 1.9 1.34 | 1.03 1.5 1. 14 1.6 1.29 0.9 0. 88
Lu 0.21 | 0.32 1 0.25 ] 0.12 | 0.14 0.2 0.23 1 0.22 | 0.08 | 0.13 | 0.09
(La/Sm)n| 6.90 | 7.40 | 8.30 | 5.50 | 6.10 | 7.80 | 6.10 | 8.30 [ 9.70 | 9.80 | 8.50

(La/Yb)n] 50.40 ] 51.30] 56.90 | 61.30 { 49.30 [ 67.90 |101. 10] 62. 50 | 75. 60 | 89. 10 | 64. 90
TE: AR AR i nik o RR 1.
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Table 3 Whole rock K/ Ar ages of Cenozoic volcanic rocks

g | FEaS | K &%) O Ar10” "Mol/g | A% | 0 A YK FHE(Ma) HAOXRR | M
1 | HXI-11 | 3.71+ - 0.07 [ 0.754+ - 0.009 7.4 11.7+ - 0.3 ik No. 1
2 | HXI-15 3. 84 0. 9649 29.7 | 0.0008442 [14.47+ - 0.22| ZHIE No. 1
3 | HX21a 3.06 0.7033 22 0.0007702 | 13.2+ - 0.46 | &ML | No.2
4 | HX21b | 3.20+ — 0.06 [ 0.651+ — 0.009 7.7 1.7+ - 0.3 | sBEUE | No.2
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Petrological Characteristics and Ages of Cenozoic
Volcanic Rocks from the Hoh Xil Mts., Qinghai Province

Deng Wanming, Zheng Xilan
(Institute of Geology, Academia Sinica, Beijing 100029)

Y ukio M atsumoto

( Department of Earth Sciences, Yamaguchi University, Japan)
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Abstract

Cenozoic volcanic rocks distributed at the Hoh Xil Mts. belong to eastern segment of the
Cenozoic volcanic rock belt outcropped along the north Tibetan plateau. In this area volcanic
rocks occur mainly in the forms of lava plateau and table mountains, about 40 —100m in thick-
ness. Excepting a few high— K,O rhyolite. trachydacite and trachyte, latites commonly having
clino and orthopyroxenes phenocrysts are superior in quantity and distribution. These volcanic
rocks are characterized by enrichment of alkalis ( specially K2O) and REE. The volcanic activi
ty took place only in Miocene and might be divided into early ( 17.3 —15.4Ma), middle (14.5
- 11.7Ma) and late (7.5~ 6.95Ma) stages based on K/ Ar dating. Petrological and geochemi-
cal characteristics and ages of volcanic rocks in the Hoh Xil Mts. are consistent with those of
Cenozoic volcanic rocks in Tibet. The volcanic activities have been closely related to the litho-

spheric evolution of the Tibetan plateau since Cenozoic.



