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Abstract: The Late Paleozoic is the key period of ocean basin evolution in South Tianshan. By studying the Late Paleozoic
sedimentary records, we can restore Late Paleozoic paleogeography and reveal tectonic evolution history of the South Tianshan.

The Devonian strata are well preserved in the Biedieli area of Southwest Tianshan, as an important carrier for the study of the
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early Late Paleozoic tectonic evolution of the South Tianshan. In this paper, in order to reveal their source and geological
significance, we study the geochemical characteristics, heavy mineral characteristics and geochronological data of sandstone in
Lower Devonian Apadalkan Formation. The CIA and ICV of sandstone are 63.1 and 1.19, respectively, showing that the
sandstone belongs to intermediate weathering and has experienced sorting and recycling. The heavy minerals are mainly zircon,
apatite, rutile, etc., and their sorting and roundness are poor. The ATi and ZTR index is 20.0—47.2 and 20— 60, respectively,
indicating the volcanic rocks in the source area of the Apadalkan Formation were abundant, and their transportation distance was
relatively short. The geochemical provenance analysis diagram and heavy mineral characteristics indicate that the source rock is
mainly felsic magmatic rocks, followed by recycled ancient sediment components. According to the LA-ICP-MS U-Pb ages of
detrital zircon grains, the source rocks of Apadalkan Formation are derived from terrains with five different geological periods,
mostly 407—486 Ma and 669—959 Ma, and subordinately 1 190—1 476 Ma, 1 782—2 094 Ma and 2 300— 3 660 Ma, indicating
that source rocks are mostly derived from Early Paleozoic and Neoproterozoic, followed by Neoarchean, Paleoproterozoic and
Mesoproterozoic. They are equivalent to magmatic event on the northern margin and the Precambrian basement of the Tarim.
It also indicates that the materials of Apadalkan Formation are mainly derived from the northern margin of Tarim. The
Tectonic discriminant diagrams show that the Apadalkan Formation is a product of an active continental margin environment.

Key words: southwest Tianshan; Biedieli; Lower Devonian; chronology of detrital zircon; provenance; tectonics; geochemistry.
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Fig.10 Provenance discrimination diagrams for lithic sandstone from Apadalkan Formation
a. ¥l Roser and Korsch, 1988;b. 4% - 43 5t 45, 2020 ; ¢. i Floyd and Leveridge, 1987
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DX AT B A 4 9 T ok H A 0 21 43 W S,
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ZEA RIS 7 E#I0 K ,REE. Th.Sc.Co,
H 45 Bl 76 28 40 00 400 Y6 X 00 o 4 o A AF 9 e T
IR DR B ) BT B R G A 5 il 2 N
A b S5 RS e DR Ok A D R O RR S Tk Ak 2 41 53
AT IR 7 T M A AT B, R 2 3k B B R AR AR 2R A
3 M7 .Roser and Korsch(1988) # 57 T #E 8 5 F1-F2
2 48 o0 2 A I oA B, DA Ok PR E R JE A TR
£ F1-F2 $1 51 ok % & figt v (B 10a) , B3k JR )4
b5 KA 506 N8 A BT ILRUA W IR X, A P
AR R IR X R IR FECE A TE A
BEPLBUA 5 KB KA AR TN R 5 % 8l oo
F LN A e 9% S Bl JF 5 B RRAE , 3% Girty et
al (1996) W 57 , ALO,/ TiO, {85 7T H F 41 4 #f 2 Ui FL

PIIR X 53, 24 ALO,/ TiO, /NT S, 2 e 2 ik
BERBEAE SOl A 524 ALO,/TiO T 8~21 B, S B
B A kL A T 52 ALO,/ TiO KT 21 i, J ik
U5 A Ry R B A A BT SR R KA R R ALO,/
TiO, fH /i~ F 13.45~22.51, 1§ 7% Bl i 3k /R 4k 41
WAHEBEBXDPEAEESKERS AR E.
REE.Th.Sc.Ti.Zr .Cr&5 oo & DL KA 25
AH 228K 1Y JC R B it 43 B, a1 Cr/Th Th/Sc.
La/Sc %2 WALYE e il B Ll B 28 o 1 F 1)
5 M AR /N AT 2 A B 1 ) 5 46 s 2 X (Bhatia
and Crook, 1986). PABIT 1 35 7R I 2 0 5 s - 0 & i
G AT LU BT A R 0 il AR A e 4 — 2,
¢ W8 K DT A R v Y IR A [ . B A PR Y
AL Zr La HIUF#G + o B A K TA A a4, Cr.
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A 5B A A Y Cr/Th, Th/Sc.La/Sc B4 H
B 25 5 BT Gk R KA /P Cr/ Th 4y F 4~15, Th/
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ZTR 48 ¥ A 5 B K, A T 20~60, F 4 {H K
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Fig.11 Detrital zircon age frequency histogram of lithic
sandstone from Apadalkan Formation (Zhang ez al.,
2013)
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Fig.12 The major element discrimination diagrams of tectonic settings for lithic sandstone from Apadalkan Formation
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Table 1 REE (10 °) characteristics of sandstone from different tectonic environments

4 325 95 5% La Ce > REE La/Yb (La/Yb)y LREE/HREE Eu/Eu’

K I (Ma) 8017  19.0%3.7 58410 4.2+1.3 2.840.9 8.84:0.9 1.0440.11
Bt £ 9K (Ma) 27.04.5  59.0£8.2 146420 11.0+3.6 7.5+2.5 NESW 0.7940.13
G REF KL% 37.0 78.0 185 12.5 8.5 9.1 0.60
L EZIPNFUE S 39.0 85.0 210 15.9 10.8 8.5 0.56

Bag iy 35 7R 4K 2H. 31.0 55.3 147.8 13.7 9.2 8.3 0.64

TE RPN T 5 9 3% 3 R 0 % 4 3l K i 3 2 3 9 Bhatia and Crook(1986).
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TCE T RE TR ATE S LM Rk 22 R E

5 2 55 Wi U T Bh R B 101 Gk KA T S A S R Bk
b2 REAE A AR R A B (228 SCAE, 2001 42 i B
45, 20085 F 4, 2009; 55 5 U 4, 2013; B[,
2013; A A5, 2014) , X — FR AT AR V4 1] A 9 42
ANEH AR EAIGEER D - FRA LT
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Fig.13 The trace element discrimination diagrams of tectonic settings for lithic sandstone from Apadalkan Formation
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