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Abstract: Volcanic rocks of Fangshankou Formation are widely distributed in Hangwula area on the northern side of Engger Us
ophiolitic belt in the Alxa area.These rocks are very essential for interpreting tectonic evolution of the southern part of Central Asian
orogenic belt. Early Permian rocks in this stratum mainly consist of grayish green andesite and andesitic breccia lava, partly with
agglomerate. The andesite has SiO, content of 54.23% ~60.81% , Al,O; content of 13.67% ~15.96% , MgO content of 4.26% ~5.76% ,
and Mg” of 42~50 with the content of Na, O(2.21% ~3.48%) less than that of K, O(2.51% ~3.49%) . These rocks also have high
TFe,0,(7.98% ~11.24%) and low CaO(2.52% ~3.36% ) as well as TiO,(0.75% ~1.32%) .They should be peraluminous calc—alkaline
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rocks.Andesite samples are enriched in light rare earth elements (LREE) and depleted in heavy rare earth elements ( HREE). The

differentiation between LREE and HREE is not obvious with(La/Yb)  equal to 3.73~9.86.Samples show negative Eu anomalies with

SEu being 0.52~0.75.The chondrite—normalized REE patterns are similar to E-MORB. The samples of andesite are enriched in such

elements as Rb and K and depleted in such elements as Nb, Ta and Ti.Whats more, they have & ,(f) =—4.3~—14.2 and g () =

—19.8~+1.4.These characteristics suggest that andesites were sourced from mixing of the mantle and the crust and formed in intraplate

rift. Considering a lot of geological materials related to this area, the authors conclude that the branch of the PAO( Paleo—Asian Ocean)

represented by Engger Us ophiolitic belt had been closed before Late Carboniferous, and that, during Late Carboniferous to Early

Permian, magmatic activities in the study area occurred in an intraplate extensional setting.

Key words: Fangshankou Formation; volcanic rocks; Early Permian; Alxa area; Paleo—Asian Ocean
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Fig. 2 Geological sketch map of Hangwula area
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Fig. 3 Field and microscopic photos of andesites from Fangshankou Formation

a— TN REE IR ;s b—Z I BUABRE A s o . d—Z 1A BRUR R CEZSMOEI L) ; Pl—RH AT ; Ep—&% 75 41 ; Chi—4% e 1



$£30% 5 ERA: FIREETS R X R & O S ek Nd-HE R R ARE O E R L 651
F1 AUOARLEFEMERBLITESHER
Table 1 Major,trace and rare earth elements analytical results of andesites from Fangshankou Formation
FE 5 16YG—80 16YG—81 16YG—82 16YG—83 16YG—84 RS 16YG—80 16YG—81 16YG—82 16YG—83 16YG—84
SiO, 60.81 54.72 54.23 58.28 54.94 Ni 30.04 54.04 54.20 39.94 53.24
TiO, 0.75 1.10 1.15 1.46 1.32 Co 32.81 34.72 25.88 36.00 53.07
Al, O 13.67 15.46 15.96 15.85 14.88 \ 76.43 129 135 127 135
TFe, O, 7.98 10.11 10.49 8.12 11.24 Sc 13.71 22.40 23.29 21.42 23.45
MnO 0.08 0.06 0.07 0.05 0.06 Ga 22.49 20.30 21.19 20.58 21.95
MgO 4.42 5.64 5.76 4.26 4.62 La 25.01 14.82 14.89 22.72 15.75
CaO 2.60 2.52 2.52 2.81 3.36 Ce 40.38 24.22 24.11 35.86 27.44
Na, O 2.21 2.71 2.89 3.48 3.00 Pr 6.02 3.90 3.89 5.55 4.55
K,O 2.51 3.49 3.45 3.02 3.47 Nd 22.69 15.81 15.74 23.41 19.26
P,O4 0.25 0.23 0.25 0.43 0.30 Sm 3.98 3.15 3.15 6.57 4.19
Bkt 4.85 2.93 3.03 1.77 3.00 Eu 0.63 0.69 0.70 1.69 1.02
St 100.13 98.96 99.80 99.51 100.18 Gd 3.17 2.67 2.74 8.36 4.04
Mg# 49.70 49.86 49.46 48.31 42.27 Tb 0.52 0.41 0.42 1.62 0.63
Ba 579 148 156 175 159 Dy 3.07 2.58 2.66 10.37 4.01
Rb 104 231 230 184 242 Ho 0.60 0.54 0.54 1.81 0.81
Cs 1.41 17.68 17.88 14.24 23.33 Er 1.87 1.66 1.66 4.87 2.45
Th 9.01 5.44 5.81 7.54 5.32 Tm 0.26 0.26 0.27 0.69 0.36
U 1.16 3.29 4.25 4.87 1.94 Yb 1.82 1.85 1.92 4.37 2.50
Nb 11.57 7.78 8.42 13.06 10.51 Lu 0.29 0.29 0.30 0.54 0.39
Ta 0.49 0.42 0.44 0.65 0.55 Y 15.46 13.28 13.37 38.26 19.96
K 20872 28988 28666 25055 28802 SREE 110.32 72.85 72.97 128.44 87.40
Pb 2.70 7.43 7.08 16.56 3.12 LREE/HREE 8.51 6.10 5.96 2.93 4.75
Sr 133 149 155 174 170 SEu 0.52 0.71 0.71 0.70 0.75
Zr 174 145 148 166 145 3Ce 0.78 0.76 0.76 0.76 0.78
Hf 4.99 3.79 3.89 4.60 3.88 (La/Yb) 9.86 5.75 5.57 3.73 4.53
P 1077 996 1095 1868 1305 (Gd/Yb) 1.44 1.19 1.18 1.58 1.34
Ti 4523 6580 6891 8724 7891 (La/Sm) 4.06 3.03 3.05 2.23 2.43
Cr 60.11 170 175 38.16 154
. EETTE SR R% , o A TR S A 107
#z2 AULUOAZRLA NI-Hf A EDHER
Table 2 Whole-rock Lu—Hf isotope compositions of andesites from Fangshankou Formation
FEmS WSm/™Nd " N/"™NA(20) fawna Enal(t) Tomng/Ma  7Lw/'"7HE  7HETTHA(20)  frwne eudt)  Tpmeun/Ma
YG—80 0.106034 0.511742% 3 —0.46 —14.21 1990 0.008306 0.282079% 5 —0.75 -19.83 2044
YG-81  0.120526 0.512279 + 3 -0.39 —4.25 1426 0.011053 0.282713 + 4 -0.67 2.09 1041
YG-82  0.121058 0.512278 + 3 —0.38 —4.28 1436 0.010897 0.282694 * 6 -0.67 1.43 1072
YG—83 0.169614 0.512041 £ 3 —0.14 —10.66 3809 0.016918 0.282386 + 5 —0.49 —10.58 2111
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diagrams for andesites from Fangshankou Formation
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Fig. 6 Plots of selected trace elements for andesites of Fangshankou Formation
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