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(2) 22.68 Ma; (3) 24.23 Ma; (4) 26.37 Ma; (5) 33.93 Ma(®Ar/*Ar) ; (6) 26.94 Ma; (7) 26.77 Ma
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Fig.1 Distribution of the Cenozoic volcanic rocks over the Huochetoushan - Cuoni area
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Fig.2 Distribution of the akali volcanic rocks over the Huochetoushan area
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1 K-Ar
Tablel K-Ar dating of the Cenozoic volcanic rocks from the Huochetoushan area
K20 4OK AOAI" 40Ar*/40K
w % d10 "mol - g'* d10 “mol - g * T Ma
1 G11063N 8.65 2.143091 2.762572 0.001289060 22.05%0.28
2 G11241N 4.41 1.092605 1.449129 0.001326306 22.68+0.43
3 P0520N 5.2 1.288332 1.825994 0.001417332 24.23+0.31
4 G11072N 7.43 1.840828 2. 840956 0.001543303 26.37+0.31
6  Gl1055N 8.51 2.108405 3.325752 0.001577378 26.94+0.35
7 G14053N 4.52 1.119858 1.754625 0.001566828 26.77+0.40
K-Ar 2
2 OAr/FAr
Table 2 “Ar/*Ar dating of the Cenozoic volcanic rocksfrom the Huocetoushan area
t/ OA AT BANPAr . TAPAr CArI®Ar ®Ar/100* mol T/ Ma *Ar
568 5. 2461 0.0167 2.3809 0.4731 220.32 9.68+0.21 1.84%
905 1.9519 0.0021 0.1547 1.3277 1387.02 27.03+£0.06 13.40 %
994 1.7927 0.0019 0.1558 1. 2498 1243.74 25.45+0.07 23.76 %
1075 2.0655 0.0021 0.0991 1.4601 665. 66 29.70+0.13 29.31%
1200 2.2714 0.0028 0.1108 1.4585 878.39 29.67+1.70 36.63 %
1400 1.9430 0. 0009 0.0750 1.6698 7603. 41 33.93+0.52 100.00 %
D* AT, : G11073B1,
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Fig.4 Distribution frequency of the ages of the volcanic
rocksin the Houchetoushan area
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3 (wl %)
Table 3 The eectron microprobe analyses of the main mineralsfrom the Huochetoushan area
(1105581 G11063N1 P0520N G11072N GL1241IN G14053N1

90,  65.02 49.57 48.77 48.96 64.11 65.24 65.65 50.2 64.53 65.16 51.13 50.64 54.7 40.93 41.4 40.15 64.44 53.75 53.12 39.98

Tio: 05 1.04 1.3 1.16 0.02 0.08 1.42 0.82 0.14 104 0.42 0.4 1.43 048 0.22 4.19
AlOs  19.69 4.31 4.03 3.42 17.5 17.3 18.66 3.94 20.84 18.62 3.45 3.58 1.27 0.15 0.22 0.17 19.55 2.18 1.35 15.28
FeO 9.79 10.52 10.93 0.71 0.69 0.74 6.94 0.52 0.55 8.2 7.68 4.06 10.69 10.37 12.42 0.7 511 4.46 571
MnO 0.3 03 04 0.22 0.18 0.48 0.05 0.34 0.16 0.13
MgO 12.38 11.49 11.27 14.2 13.54 13.85 17.09 46.31 46.96 45.54 16.33 17.09 20.55
Ca0 22.28 21.48 21.38 2.29 0.3 21.43 22.46 22.99 0.15 0.25 0.16 21.65 21.95

NeO 3.68 0.71 0.87 0.99 1.09 1.03 3.83 0.63 4.85 3.62 0.69 0.69 0.39 5.29 0.67 0.37 0.77
KO 10.14 0.11 0.04 0.05 14.53 14.79 10.74 0.09 8.44 11.74 0.04 0.01 0.08 0.1 7.8 8.93
P.0s 0.11 0.19 0.26 0.27 0.26 0.07 0.31 0.01 0.06 0.18 0.13 0.14 0.09

99.03 100.6 99.1 98.82 98.23 99.31 99.7 100 100.48 99.83 100.31 99.39 100.96 98.83 99.08 98.77 99.38 100.17 98.72 95.63
0] 8 6 6 6 8 8 8 6 8 8 6 6 6 4 4 4 8 6 6 22
| 2.962 1.839 1.846 1.861 3.005 3.024 2.991 1.854 2.898 2.98 1.893 1.881 1.974 1.017 1.021 1.007 2.922 1.958 1.959 5.659

Ti 0.017 0.029 0.039 0.033 0.001 0O 0.003 0.04 0.028 0.005 0.029 0.012 0.011 0.049 0.013 0.006 0.446
Al 1.057 0.188 0.18 0.154 0.967 0.945 1.002 0.172 1.103 1.004 0.151 0.157 0.054 0.004 0.006 0.005 1.045 0.094 0.059 2.549
Fe’* 0.121 0.094 0.106 0.085 0.027 0.109 0.012 0.039 0.676
Fe* 0.183 0.239 0.242 0.028 0.027 0.028 0.129 0.02 0.021 0.226 0.13 0.123 0.222 0.214 0.26 0.027 0.144 0.099 0.016
Mn 0.01 0.011 0.013 0.007 0.007 0.015 0.002 0.007 0.005 4.336
Mg 0.685 0.649 0.638 0.781 0.747 0.767 0.919 1.715 1.727 1.703 0.887 0.94 0.211
Ca 0.886 0.871 0.87 0.882 0.014 0.85 0.894 0.889 0.004 0.007 0.008 0.845 0.867
Na  0.325 0.051 0.063 0.073 0.099 0.093 0.338 0.045 0.422 0.321 0.05 0.05 0.027 0.465 0.047 0.027
K 0.589 0.005 0.002 0.002 0.868 0.874 0.624 0.004 0.483 0.685 0.002 0.003 0.003 0.451 1.612
P 0.003 0.006 0.008 0.011 0.01 0.002 0.01 0.002 0.004 0.003 0.003 0.011
49 400 4.00 4.00 4979 497 499 4.00 498 502 4.00 400 4.00 2.98 2.97 2.99 497 4.00 4.00 15.52
( ) , 4226 8
] (AIZOS
3.42% 4. 31%, 3. 79%)
(TiO: 0.42% 1.42%, 1.07 %) , S0,
,S90: 42.4% 56.5% ,NaO +
(Al20s 1.27% 2.18%, 1. 60 %) K20 5.53% 14.80%,
(TiO: 0.42% 1. 42%, SO , S0;
0.37%) MgO FeO,
(K20 + Na:0)-S 02 ( 5,
( )
, (TiO:
<0.15%) (Al203 < 18. 7 %)
(KO >10. 7 %) ( 3); , ,
(TiO: , (CaO + K0 +
>0.5%) (Al,0s > 19. 5%) NaO) > Al:Os > (K2O + Na2O) ( )

(K20 <10.2 %) , , ,
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Petrology and ages of the Cenozoic volcanic rocks in
the Huochetoushan, North Tibet, China

L1 Yowrguo' , MO Xuarrxue® , MA Rurrze' , YI Hai-sheng' , TAO Xiao-feng' , L IU Deng-zhong"
1. College of Earth Sciences, Chengdu University of Technology, Chengdu 610059, China;
2. School of Earth Sciences & Resources, China university of Geosciences, Beijing 100083, China

Abgtract : The Cenozoic volcanic rocks in Huochetoushan are distributed over the middle segment of
the Cenozoic volcanic rock belt in the northern Tibetan plateau, occurring mainly as lava sheets,
mesas and volcanic cones, about 20 300 m in thickness. The studies of petrography , mineralogical
chemistry and petrochemistry show that the lavas formed a tephrite-phonolite suit. Three stages of
volcanic activity are recognized in the Huochetoushan area on the bass of geological contact relation
among lavas and K-Ar and “Ar-* Ar isotopic dating. In Stage (34 32 Ma) , the volcanic eruption
was relatively weak , and only small-scale of leucite basanite formed. In Stage (29 26 Ma) , the
volcanic eruption reached its peak, resulting in the formation of widespread thick beds of leucite
phonolite, phonotephrite and macro-porphyritic nepheline phonolite. In Stage (19 24 Ma) , the
volcanic eruption was relatively weak again, and leucite tephrite and leucite tephriphonolite formed.
Key words: Qinghai- Tibet plateau; North Tibet; Qiangtang; volcanic rock ; petrology; Cenozoic



