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Abstract: A series of distinct biological and environmental events have occurred during the Permian-Triassic transitional period,
which are mainly indicated by marine geological record. However, little study has been done on palaeoclimate and palacoweath-
ering on land in Early Triassic. In order to reconstruct the palaeoclimatological information, provenance and tectonic setting
from Late Permian to Middle Triassic in Mahu sag, Junggar basin, bulk-rock major and trace elemental analyses were carried
out on the core mudstone samples. Palacoweathering condition and palaeoclimatology were reconstructed through various chem-
ical weathering indices, while the provenance and tectonic setting were inferred from various discrimination diagrams. The
chemical weathering switched from lower level to middle level from Late Permian to Early Triassic, and remained steady during

the Early Triassic with minor weakened trend in the late Early Triassic, indicated by the CIA (Chemical Index of Alteration) .
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CIW (Chemical Index of Weathering) , WIP (Weathering Index of Parker) and PIA (Plagioclase Index of Alteration). which

agrees with the global weathering evolutionary trend shown by Sr isotopes. The palaeoclimatology from Early to Middle Trias-

sic was warm and wet seasonally, in comparison with the cool and dry environments during the Late Permian. However, the

chemical weathering of Middle Triassic in Mahu sag did not weaken simultaneously with the global trend, but increased slight-

ly, which might be a local event. In addition, the provenance of the Upper Permian Wuerhe Formation, Early Triassic Baikou-

quan Formation and Middle Triassic Kelamayi Formation should be felsic igneous rocks, and the tectonic setting during the for-

mation of source rocks probably was the oceanic island arc setting.

Key words: Junggar basin; Early Triassic; Baikouquan Formation; chemical weathering; palaeoclimate; paleontology.
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Table 2 Various chemical weathering indices and their computational formulas
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Parker XU fb 5 %k WIP
b2 1l A7 15 4 CIA
k2% WAL FE B CIW
FHCAMAERE S PIA

WIP=100X[(2Na>0/0.35) 4+ (Mg0/0.9) + (2K, 0/0.25) +(CaO* /0.7)]
CIA=100X[ AL O3 /(Al, O3 +Ca0* +Na; O+K,0) ]
CIW=100X[Al; O3/(Al; O3 +CaO* +Na, )]
PIA=100X[(Al; O3 —K;0)/(Al; O3 +CaO* +Na, O—K,0)]

Parker, 1970
Nesbitt and Young., 1982
Harnois, 1988
Fedo et al., 1995
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Fig.2 The A-CN-K ternary diagram for the Upper Permian to the Middle Triassic samples from Mahu sag, Junggar basin
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IRARARE G B K, O &% & (2.84%) 5 5 7 35 4K 20
(2.90Y) M M4, B B ML F A 1SR4 M YA
(3.43%): BR R4 BE i I TiO, & & F ¥ E R
0.72% K F & IR ALY 0.95% A va fi7 3 4K 41 1Y
0.90 % 5 | IR FE F A9 MnO &8 (0.09 %) F§ I F
Ly IRARL (0,12 Y0) A s hr F 4R 20 (0.11 %6).
3.2 ERXLIERR

MIRACAS [R] S U0 R 9 Fn 8 WL 4 9 CIA
H AT R A, vl S5 a0 T AL . 2 CIA 54K
TE 50 5 65 Z A, B FEV TS A R RAIG
A2 AR T s 24 CIA #5878 65 55 85 2 [al it
J R B T A S R T Y v B A KR 5 2
CIA $8¥07E 85 DL b ] S bl 58 A 8 1 UM 25 41 T 1Y
ok ZU Ak 2% K AL AE F (Nesbitt and Young, 1982; 4
HAAF,2003). F &G SR ORA M Y CIA {H i
AME R 54, KAH R 68, F AN 64, 48 /R B8 1
A XAE . F =& % | R4 — B CIA
EE T, o/ NME R 71, e KAE R 75, 41N
73, XA T R A R T AR 2 KR AR
T =280 0 R B = B CIA {85 W R 45
FasE M B 75 R 73 =& S8 s fn B AR 4
) CIA A F 66 5 85 Z [al, Pl 77,758k 48
I TRk B T ) A A5 1 RN P B R T I AR 2E XU AR
FHCE 3).CIA 88 h i R B 5 ¥ 0 — 3
AR fl A (8 3).

WIP £ i 5 CIA —E 2B, BIRRHA
() WIP SE3 {8 49,/ 1R 4H — Bt —BEFl = BE i
WIP B4 BN, 43 50 2 44,44 F1 43, i 500 54K
B WIP i ) & 2 1 38, [ AF B e Ak 2 KAk
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Fig.3 Various chemical weathering indices of samples from the Upper Permian to the Middle Triassic in Mahu sag
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AL O, /TiO, {86 & 77 T 9 98 55 Pk 5y #4504
Al Oy /TiO, fE/NT 14 B 48 75 9 U5 R B 4K 5T k1L
M HE R 18~ 26 I 45 78 W U5 A K B 1l A
(Girty et al., 1996). 35 ] M Jr A FE 0 19 AL O,/
TiO, HWIHZERT 18, 1Mi/NF 26,4 1 4~HE 5 1 L
(E/NTF 18, 3 48 7 33X SR i 11 49 T 2 Sy K B o ok

2 (Bl 4). Ze-TiO, P AE F W 9 U8 25 V5 1 i
FH#E K )12 (Hayashi et al., 1997) , [fl FE 38 715 35 )
T U8 R o R R T A O K S T Ll L D BUR
Tkl (B D.

34 BREHELES
Bhatia(1983) 2 H o] LI F 7 25 1) 3 BR £k 5= 41 i
FIWr 15 2 5 (K 5, I B g T — R 5 K ok IR

ilbNE T WoN ' T WS DN Uk Sk 5PN gl
S 5F AN A R 1 BR BE. BAR N L Oy I AT A T B
(Armstrong-Altrin and Verma, 2005) ,{/}IH& 3] T
Iz s B PR AR, 20165 RS ZE5, 2016). [6) £
1R 18 7 1) i TG 3R 2 WA mT H F 0 DBAS [) ) A 3 B
Bi (Bhatia and Crook, 1986). 4~ 3 % JH TiO,-
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et al., 2003; Huang et al., 2008; Sedlacek et al.,
20143 Song et al., 2015). i /K 197 Sr/* Sr M {H F
L7 B Bl 5 A T A FR VR A RS O 96 B 4R
il s JHG e Bl Y5 A B R 4R Y S T AR A B ) B
& ¥ Sr(Palmer and Edmond, 1989). 40 & 55 %
B, =S K 9% Sr/* Sr LU (B 8. T — &
i, BAE =& — =& 4 F 2 M 1 i (Sedlacek
et al., 2014; Song et al., 2015) W ER 5 72 I 1) 7F
TV A1 T RE 6% S W L S 1 U 7K Ak A 4 R, LT Se/%° S
Fb A 72 Ak il 26 AT AR 3R 16 /K 957 Se/% Sre Lt 22 4k
PRI T BE 650 T A 4 7o i AH XA A P RO AR AL =
A A 9 Sr/% Sr W AE W1 W T e — & kK
-, T B S Bl T A A B S e A AR 0 4
B (Song et al., 2015).Fy/F\ 183 5 U5 9 7 %
A B b v A B SR LA, 343 S T R AE AL
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Mo S HEETAY 2.8 £ DL L, B =& A B E AN
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R 5 TGAE i, =S AT AR R 5 R K, B F
R=B A 46 F B (Song et al., 2015).
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