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Geochemical characteristics and geologic significance
of the Lower Jurassic basalt on the western margin of Junggar Basin

GAO Shanlin

( Exploration and Development Affairs Department ,SINOPEC , Beijing 100728 , China)

Abstract; The geochemical characteristics of the Lower Jurassic volcanic rocks on the western margin of the
Junggar Basin were analyzed. The main, trace and rare earth element data indicate that the rocks are alkaline
basalts, enriched with light rare earth elements, large ion lithophile elements and high field strength elements.
The trace elements show an ocean island basalt ( OIB) distribution model. The basalt magma came from the
depleted mantle that was not obviously contaminated by crust, and has the characteristics of continental intraplate
rift volcanic rocks related to mantle plume activity. The Tubo—Hami, Dunhuang and other basins in the northwest
developed Jurassic basalt of similar genesis with the western Junggar Basin. The basalt formation was related to
the rising of regional asthenosphere interface and the thinning of lithosphere, providing dynamic conditions for the
formation of extension basin during the early and middle Jurassic. The extension of the Jurassic basin took place
earlier in the west and the south, which explained the difference of source rock distribution and hydrocarbon
accumulation in the basin.
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Table 1 Major elements in Jurassic basalt, western Junggar Basin %
TE Tgx—1 Tex—2 Tex-3 Tex—-4 Tex-5 Tgx—6 Tex—7 Tgx—8
Si0, 45.74 50.19 48.37 51.80 47.82 50.69 48.31 44.95
TiO, 2.25 2.34 2.28 2.40 2.43 2.41 2.57 2.42
Al, O, 13.31 13.80 13.52 14.34 14.03 14.19 14.38 13.32
FeO 12.35 6.37 9.63 3.90 8.92 6.08 4.00 11.60
Fe, 04 5.54 6.78 5.99 7.03 5.83 5.80 10.48 7.00
MnO 0.21 0.14 0.21 0.14 0.23 0.13 0.19 0.26
MgO 3.00 4.76 3.51 4.51 3.02 5.62 2.71 2.78
CaO 7.33 7.09 7.48 7.27 7.83 7.69 8.03 7.60
Na, O 3.50 3.76 3.54 3.60 3.61 3.48 3.66 3.35
K,0 1.60 1.66 1.45 1.68 1.37 1.04 1.84 1.75
P,0s 0.52 0.51 0.49 0.52 0.55 0.52 0.53 0.55
LOI 6.17 3.48 4.67 3.06 5.06 2.77 3.55 5.55
A 101.52 100.88 101.14 100.25 100.7  100.42 100.25 101.13
®2 BAABRAUTRIRENBEB HBLITRINER
Table 2 Trace and rare earth element composition
of Jurassic basalt, western Junggar Basin (ng-g™m)
e B
MitITER  Tgx-1 Tegx—2 Tex-3 Tgx—4 Tex-5 Tgx—6 Tex—7  Tgx—8
Cr 132.7 126.9 117.0 131.5 132.6 136.8 129.0 120.4
Co 54.0 35.4 35.7 44.4 32.6 35.8 58.0 48.0
Ni 166.1 79.9 90.3 109.6 60.1 87.8 162.5 108.9
Cu 30.2 33.1 33.3 36.6 35.1 34.5 39.3 37.4
Ga 20.8 20.2 19.5 21.2 20.8 21.1 21.6 20.4
Rb 27.0 28.2 19.8 28.8 13.8 11.9 23.3 21.7
Sr 483 458 481 505 517 585 590 523
Y 19.1 18.9 18.5 20.0 20.6 20.4 21.5 21.9
Zr 163.3 164.9 158.0 170.2 172.3 181.1 179.5 179.2
Nb 35.4 35.1 34.0 37.2 36.9 39.3 41.1 40.1
Ba 372 310 370 328 381 406 399 394
Hf 4.18 4.26 4.38 4.73 4.43 4.56 4.98 4.66
Ta 2.08 2.13 2.00 2.18 2.11 2.24 2.39 2.25
Pb 1.66 1.61 1.74 1.81 1.88 1.99 2.12 2.02
Th 2.232 2.25 2.345 2.491 2.42 2.494 2.741 2.692
U 0.614 0.539 0.552 0.619 0.580 0.629 0.732 0.819
La 16.12 16.44 16.48 18.29 18.50 17.60 17.78 17.29
Ce 34.44 35.20 35.52 39.20 39.70 37.96 38.53 36.89
Pr 4.64 4.71 4.78 5.24 5.25 5.12 5.17 5.03
Nd 21.48 21.57 21.40 24.18 23.87 22.94 23.63 22.38
Sm 5.83 5.95 5.67 6.35 6.47 6.14 5.97 5.66
Eu 1.77 1.82 1.78 1.93 1.98 1.95 1.89 1.83
Gd 5.88 5.99 5.86 6.38 6.55 6.28 6.20 6.01
Th 0.818 0.844 0.850 0.915 0.914 0.862 0.911 0.880
Dy 4.24 4.39 4.22 4.67 4.70 4.52 4.61 4.42
Ho 0.750 0.807 0.722 0.812 0.831 0.804 0.833 0.873
Er 1.78 1.86 1.90 1.97 2.06 1.88 2.10 2.11
Tm 0.225 0.246 0.237 0.245 0.269 0.252 0.256 0.273
Yb 1.38 1.42 1.36 1.48 1.53 1.40 1.52 1.64
Lu 0.203 0.193 0.191 0.216 0.228 0.201 0.224 0.226
SREE 99.55 101.44 100.96 111.88 112.85 107.91 109.62 105.50
6Eu 0.91 0.92 0.94 0.92 0.92 0.95 0.94 0.95
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