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Geochemistry and genesis of Cenozoic volcanic rocks in Songxi area,
northwestern Qiangtang, Tibet
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Abstract: Cenozoic volcanic rocks are distributed in Songxi area of northwestern Qiangtang within northern
Tibet, a marine volcanic rock association composed of andesite, dacite and rhyolite belongs to the calc-alkaline-
high K calc-alkaline series. The rocks have high large-ion lithophile elements LIL and LREE, low HFSE, and
relatively depleted Nb, Ta, Ti, reflecting features of terrigenous magma. SiO, contents of basic volcanic rocks
are less than 53% , suggesting that basaltic andesite in Songxi area was not entirely produced by direct partial
melting from the continental crust generation, and that the formation of basaltic andesite must have had the par-
ticipation of a small amount of mantle materials. Eu negative anomalies are not obvious, implying that magma
was derived from the thickening of the lower continental crust resulting from the collision and long-term squeeze
between the Indian plate and the Eurasian plate, which led to the shortening and thickening of the continental
crust in the northern part of Qinghai-Tibet plateau, including Qiangtang area. The northward subduction of the
Lhasa block of continental lithosphere and the underplating of upwelling asthenosphere materials in the Qiang-
tang landmass triggered off the formation of the thickened lower crust through partial melting.
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Fig. 1 Simplified geological map of Songxi area

L 1:25



341

36.72 +
0.19 Ma “°Ar ¥Ar 2008
32.7

+0.2 Ma U-Pb

2006

2000 2006 2006

2007 1

0.5~2.0 mm
10% ~15%

An =27%*
5%

<1% -
3% ~5%

40% 30% ~35%

0.2~1.0 mm 23%
An =23 =&
- 5% ~10%
5%
3
P29GS5 P29GS6
1007GS1
1
1
SiO, 52.41% ~ 55.87%
54.14% SiO,

Na20+ Kzo + CaO>Alzog >Na20 + Kzo
ANKC  0.81~0.86 CIPW
Q+Ab+ An+ Or

1.11-1.82 ALK -
Si0; 2
K,O - SiO, 3
3
2001 2003
- 1998

1999 Ding et al. 2003

Na20 + K20 + CaO > A1203 > NaZO +

K,O ANKC  0.85~

1.09 CIPW Q+Ab+An+Or
1.5%

1.71~2.29 ALK-SIO,



342 28
1 wp %
Table 1 Chemical composition of Cenozoic volcanic rocks in Songxi area
P29GS5 P29GS6 1007GS1 1210GS1 P6-GS50 7298GS1 3047GS1 3026GS1 P6-GS63
SiO, 67.50 70.20 67.60 62.88 63.62 63.46 63.46 52.41 55.87
TiO, 0.55 0.46 0.40 0.62 0.68 0.79 0.67 0.81 0.80
ALO; 15.08 15.31 15.60 16.13 15.89 16.35 15.60 15.83 15.97
Fe, O3 1.84 1.71 2.56 2.36 4.99 3.80 2.42 6.32 5.13
FeO 0.88 0.50 0.59 2.40 0.21 0.20 2.51 1.15 2.03
MnO 0.04 0.04 0.05 0.10 0.08 0.06 0.10 0.10 0.14
MgO 0.87 0.54 1.03 1.61 2.54 0.89 2.55 5.32 4.90
CaO 2.99 2.82 1.59 4.41 3.65 5.25 3.33 7.31 7.22
Na,O 3.29 3.71 3.94 3.12 2.71 3.96 2.87 2.95 2.27
K,O 4.04 3.79 4.25 3.17 3.23 2.88 3.46 1.19 1.51
P,0Os 0.24 0.19 0.12 0.17 0.09 0.39 0.18 0.24 0.23
H,O" 2.03 0.42 0.42 1.49 0.59 0.63 1.63 3.16 1.88
2.24 0.75 1.66 2.54 1.90 1.60 2.10 5.85 3.50
99.56 100.02 99.39 99.51 99.59 99.63 99.25 99.48 99.57
G 2.19 2.07 2.69 1.99 1.71 2.29 2.07 1.82 1.11
A NKC 1.00 1.00 1.18 0.97 1.09 0.85 1.06 0.81 0.86
Mg* 0.38 0.32 0.39 0.39 0.49 0.31 0.49 0.58 0.57
X XRF-1500 2% K,O Na,O
6= NaO+K,0 SO, 43 Mg* =Mg Mg+ Fe
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Table 2 REE and trace element analytical results of Cenozoic volcanic rocks in Songxi area
P29GS5 P29GS6 1007GSl1 1210GS1 P6GS1 7298GS! 3026GS1 P6GS1
La 56.99 50.36 42.10 43.14 42.80 56.35 62.80 29.10
Ce 108.60 101.20 82.80 80.78 79.90 111.70 95.60 56.30
Pr 13.66 12.49 8.71 10.08 8.33 14.28 8.38 5.87
Nd 46.79 42.45 32.50 34.15 32.90 53.90 32.70 25.10
Sm 7.31 6.27 5.70 6.46 6.17 8.66 6.19 5.22
Eu 1.52 1.43 1.39 1.41 1.22 2.04 1.26 1.14
Gd 4.40 4.04 4.21 5.45 4.55 5.20 4.84 4.66
Th 0.54 0.25 0.60 0.08 0.74 0.72 0.61 0.59
Dy 2.78 2.42 3.65 4.79 4.14 3.49 3.97 3.92
Ho 0.51 0.43 0.75 0.95 0.81 0.63 0.76 0.82
Er 1.23 1.01 1.64 2.51 1.98 1.52 1.94 1.82
Tm 0.18 0.15 0.29 0.38 0.37 0.21 0.37 0.34
Yb 0.94 0.85 1.79 2.57 2.03 1.22 3.32 2.26
Lu 0.14 0.12 0.30 0.38 0.34 0.17 0.36 0.32
Y 11.19 10.13 19.17 22.58 21.47 14.48 20.35 20.43
dEu 0.76 0.82 0.84 0.71 0.68 0.87 0.69 0.70
> REE 245.59 223.47 186.43 193.86 186.28 260.09 222.40 137.46
LREE 239.27 214.20 173.20 176.02 171.32 246.93 207.23 122.73
HREE 10.72 9.27 13.23 17.84 14.96 13.16 15.17 14.73
LREE HREE 22.32 23.11 13.09 9.87 11.45 18.76 13.66 8.33
Rb 101.0 197.0 197.0 36.8 76.5 58.0 54.0 54.0
Ba 1518.0 1561.0 661.1 768.0 819.7 1184.0 244.2 628.9
Sr 775.0 748.0 248.3 341.0 314.0 1058.0 552.6 465.3
Zr 205.0 200.0 188.7 193.0 192.0 230.0 144.2 151.3
Nb 8.9 9.8 15.5 16.0 16.9 14.0 12.9 14.1
Ta 0.6 0.6 0.6 1.0 1.1 1.9 2.3 5.5
Th 20.0 20.0 17.7 17.0 19.4 11.0 10.9 9.0
Cr 7.0 5.0 18.1 31.0 34.7 21.0 116.3 106.8
Ni 14.0 9.0 5.0 12.0 7.3 10.0 25.7 23.4
Co 8.9 8.0 8.0 13.0 8.1 9.1 28.4 22.8
\% 52.0 41.0 56.1 92.0 86.2 60.0 152.0 161.9
Ga 31.0 33.0 33.0 20.0 17.6 25.0 15.9 13.9
X XRF-1500 2%
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Fig. 6 Harker diagrams of selected major oxides in Miocene volcanic rocks from Songxi
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