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Geochemical characteristics aiid provenance analysis of the sandstone from
Obootinghundi Formation in Sonid Left Banner, Inner Mongolia
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Abstract: The Sonid Left Banner area, located in the southeast of the Central Asian Orogenic Belt and north of the
Suolun suture zone, develops a characteristic volcanic-sedimentary rock series of the Lower Devonian Obootinghundi
Formation. The strata are mainly composed of andesite, tuffaceous sandstone, sandstone and siltstone as well as py-
roclastic rock. The rock has poor roundness and shows near-source sedimentary characteristics. The results of geo-
chemical analysis show that the sandstone has medium SiO, and K,O content, high Na,O content, and low Fe, O,
and MgO content. Trace elements show right-inclined feature on the spider map, and the content and change trend
are similar to those of the upper crust; rare earth element distribution characteristics display LREE-enrichment but
HREE-depletion. The average (La/Yb) y is 6.44, and the Eu anomaly is obvious (Eu/Eu” average 0.72). Com-
bined with regional analysis, the authors hold that the sandstone was formed on the active continental margin and
the continental island arc. The source rocks are mainly metamite with minor andesite, and it is inferred that the
Early Devonian paleo-Asian ocean was still in a tectonic setting of northward subduction. The source of the Obootin-
ghundi Formation should mainly be the upper crust felsic rock series of the Uliastai area in the north.
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Fig. 1 Tectonic position (a, modified after No. 4 Inner Mongolia Regional Geological Survey Party, 1980®) and geological

map (b, modified after Zhang et al. , 2013) of the Dalaisumu area in Inner Mongolia
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Fig. 2 Stratigraphic columnar section of the Lower Devonian Obootinghundi Formation in Dalaisumu area of Inner
Mongolia ( modified after No. 3 Inner Mongolia Regional Geological Survey Party, 1979)@
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Fig. 3 Microphotograph of sandstone rocks of Obootinghundi Formation in Dalaisumu area of Inner Mongolia
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Fig. 4 Chondrite-normalized REE patterns( a, after Hendeson, 1984 )and trace elements spider diagram of sandstone
of Obootinghundi Formation(b, after McDonough and Sun, 1995)
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Table 2 Comparation of major elements of sandstones (w,/% ) REE(w,/10°) of Obootinghundi formation with
various tectonic setting in Inner Mongolia

HFFE X K 5K K Hi 5 5K NIy BTIEZ 3 [ EZIPNTFUE 3 b5
Si0, 64.97 58.83 70.69 73.86 81.95 66
Al, O 15.65 17.11 14.04 12.89 8.41 15.20
Fe, 04 2.19 1.95 1.43 1.3 1.32 *
Ca0 2.39 5.83 2.68 2.48 1.89 4.20
MgO 2.46 3.65 1.97 1.23 1.39 2.20
Na, O 4.02 4.10 3.12 2.77 1.07 3.90
K,0 2.57 1.60 1.89 2.90 1.71 3.40
TiO, 0.64 1.06 0.64 0.46 0.49 0.50
Fe, 05 + MgO 4.65 11.73 6.79 4.63 2.89 7.15
Al, 04/8i0, 0.24 0.29 0.20 0.18 0.10 0.23
K,0/Na, O 1.02 0.39 0.61 0.99 1.60 0.87
La 24.95 8.20 27 37 39 30
Ce 52.48 19.40 59 78 85 64
> REE 134. 11 58 146 186 210 146
Eu/Eu = 0.72 1.04 0.80 0.6 0.55 0.65
La/Yb 8.98 4.20 11 12.5 15.90 13.60
(La/Yb) 6.44 2.80 7.50 8.30 10. 80 9.20
LREE/HREE 6.50 3.80 7.70 9.10 8.50 9.47
Sc 13.07 19.50 14.80 8 6 11
La/Th 2.53 4.26 2.36 1.77 2.20 2.80
La/Y 0.96 0.48 1.02 1.33 1.31 1.36
La/Sc 2.16 0.55 1.82 4.55 6.25 2.73
v : #d 5] [ Bhatia( 1985a) « Bhatia and Crook (1986 ) « i1 LLI45( 1999)
RN i 72 i 7 R S | | 274 S S Y . 827 e e 1 (7| PE S N IS R R

P Ly by

PRE, XA BT Ay N IE (6 5 iF e ah RS2+, B
490 ~422 Ma A€ x4 2 A 50 4E i 2 CBR 45, 20005
A EA555,2005,2007 ; Jian et al. , 2008) .

(1) sV 2w 6 ARG o i e WY o —
BT IFEDOR B KL —UTRE &R, 8 T35 3h Kl i 2
Byt 741

(2) A=y A b Y0R8 SR
KB T 5T, Y5 T ek 9 22 5 A2 L, Y IX
AL BHE IR G H X F1 52 1 Enshoo #i[X . #fU
VR AP 5 A R AR A o B A R R, R & T
FZHA B E Si0,.AL0,.K,0 FIEAE MgO. Fe,0, 7%
T RHIE, KBS T2 A1 702 Rb S A & 48, 1 =i 3%
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