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Fig.1 Current situation of soil erosion of Pisha sandstone from Lower Jurassic Yan’ an Formation in Jungar Banner
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geochemical classification of Ig( TFe,0; /K, 0)-1g(SiO, /Al O; )
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Table 1 Major element concentrations of Pisha sandstone from Yan’an Formation %
o 3 Wi e
FHILE
Ya, Ya, Ya, Ya, Yas Yas Ya, Yag Ya,
SiO, 89.01 80.74 71.39 67.78 67.91 62.30 41.60 61.80 65.18
TiO, 0.15 0.37 0.07 0.76 0.73 0.85 0.46 0.79 0.77
Al Oy 5.30 8.85 5.35 16.03 16.02 17.99 9.88 18.37 18.39
TFe, O; 1.04 1.91 0.42 4.98 4.66 6.78 5.93 7.15 3.65
MnO 0.31 0.02 0.16 0.19 0.04 0.02 0.28 0.06 0.03
MgO 0.06 0.78 0.19 1.18 1.24 0.94 1.15 1.64 1.20
CaO 0.52 1.02 10.93 0.42 0.37 0.38 19.21 0.45 0.39
Na, O 0.14 0.10 0.09 0.73 0.64 0.71 1.02 0.31 0.14
K, O 2.23 1.62 1.48 2.51 2.33 2.36 1.74 2.19 2.20
P, Os 0.02 0.06 0.04 0.13 0.13 0.21 0.12 0.14 0.06
LOI 1.17 4.56 9.82 5.25 5.95 7.48 18.59 7.17 7.75
&il 99.94 100.03 99.95 99.96 100.02 100.03 99.99 100.06 99.75
CIA 64.95 80.96 73.73 78.65 80.31 82.09 65.39 84.53 86.57
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Fig.3 Chondrite-normalized rare earth element diagram for

Yan’ an Formation Pisha sandstone!'s!
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Table 2 Trace element concentrations of Yan’an Formation Pisha sandstone 1076
e 2 s Ny et

Ya, Ya, Ya, Ya, Yas Yag Ya, Yas Ya,
Sc 2.23 6.17 1.97 11.90 12.40 12.40 8.52 16.30 12.00
A\ 36.80 21.00 13.30 83.50 87.70 110.00 65.40 119.00 124.00
Cr 14.70 23.80 12.10 79.20 85.00 94.60 102.00 109.00 84.50
Co 3.01 2.85 1.00 26.80 12.50 14.50 12.50 22.10 17.40
Ni 81.50 7.35 3.84 38.60 22.30 49.40 24.40 44.40 20.30
Cu 19.90 2.01 3.18 16.60 19.80 32.60 14.30 30.20 16.30
Zn 48.10 12.30 10.20 95.80 82.90 126.00 58.50 114.00 76.20
Ga 4.87 9.80 4.84 18.60 18.50 20.90 13.00 24.10 22.70
Rb 92.50 58.60 51.90 105.00 97.60 95.10 71.00 103.00 95.10
Sr 90.80 97.80 91.70 98.20 78.60 94.60 165.00 72.90 68.70
Y 7.87 10.20 10.50 23.00 16.70 23.50 27.50 24.80 16.10
Cs 1.51 0.91 0.72 5.35 5.20 9.23 3.98 8.54 10.80
Ba 871.00 579.00 503.00 686.00 611.00 750.00 680.00 527.00 568.00
Pb 29.60 11.90 10.20 59.80 16.50 19.10 14.10 20.60 21.50
Th 6.74 6.78 2.13 9.87 8.55 8.00 5.50 10.70 11.00
U 1.97 1.18 0.61 1.89 1.93 3.55 1.51 2.15 3.30
Nb 2.89 5.62 1.36 12.80 12.90 14.50 8.56 13.90 13.40
Zr 150.00 163.00 78.20 255.00 218.00 230.00 152.00 182.00 118.00
Hf 3.80 4.19 2.04 6.14 5.36 5.52 3.57 4.67 3.27
Zr/Sc 67.26 26.42 39.70 21.43 17.58 18.55 17.84 11.17 9.83
Th/Sc 3.02 1.10 1.08 0.83 0.69 0.65 0.65 0.66 0.92
La/Th 2.09 2.54 4.32 4.21 3.96 7.04 6.38 3.46 3.19

R3I ERAMMEHESHELITEESE
Table 3 Rare earth element concentrations of Yan’an Formation Pisha sandstone 10
Fi bz (¥ WA s

Ya, Ya, Ya, Ya, Yas Yas Ya; Yag Ya,
La 14.10 17.20 9.21 41.60 33.90 56.30 35.10 37.00 35.10
Ce 31.30 35.00 15.70 85.90 58.80 115.00 51.10 73.50 67.10
Pr 3.36 4.38 2.10 9.64 8.01 12.80 7.26 8.86 7.91
Nd 12.50 16.90 8.03 35.70 29.40 46.80 27.20 33.00 28.70
Sm 2.46 3.20 1.60 6.46 5.30 8.01 4.74 6.24 4.98
Eu 0.52 0.69 0.45 1.33 1.06 1.69 1.03 1.29 0.98
Gd 2.05 2.51 1.62 5.25 4.00 6.11 4.20 5.24 3.87
Tb 0.31 0.36 0.26 0.76 0.60 0.89 0.62 0.80 0.56
Dy 1.62 1.96 1.59 4.19 3.26 4.73 3.63 4.47 3.09
Ho 0.30 0.38 0.32 0.81 0.62 0.89 0.76 0.88 0.60
Er 0.83 1.08 0.92 2.25 1.71 2.38 2.19 2.49 1.67
Tm 0.13 0.18 0.14 0.35 0.26 0.36 0.33 0.39 0.26
Yb 0.83 1.17 0.84 2.18 1.64 2.23 2.03 2.47 1.67
Lu 0.14 0.19 0.13 0.34 0.25 0.33 0.31 0.38 0.26
O0Eu 0.70 0.75 0.86 0.70 0.70 0.74 0.71 0.69 0.68
(La/Yb)x 11.44 9.93 7.37 12.90 13.97 17.06 11.68 10.12 14.20
(Gd/Yb)y 1.99 1.74 1.56 1.95 1.98 2.22 1.68 1.72 1.88
La/Yb 16.93 14.70 10.91 19.08 20.67 25.25 17.29 14.98 21.02
2 REE 70.44 85.20 42.92 196.76 148.81 258.52 140.51 177.00 156.75
LREE 64.24 77.37 37.09 180.63 136.47 240.60 126.43 159.89 144.77
HREE 6.21 7.82 5.83 16.13 12.34 17.92 14.08 17.11 11.97

LREE/HREE 10.35 9.89 6.37 11.20 11.06 13.43 8.98 9.34 12.09




202 7K R E

544

100

b 2 h A8 §8 $L(CTA)

0

CaO+Na,O K,0

B 4 EREAMEAF AL O;-(CaO+Na,0)-K,0 =l g2t
Fig.4 Al O;-(CaO+Na,0)-K,O diagram for

Yan’ an Formation Pisha sandstone

3.1.2 FAAME BRI KALFEEESN, CTA W) i
T AR . S R T R 2 50 4 2 A AL 0 5
CIA {5}y 64.95~86.57, V-3 77.46 , KWt | T 5 —2F
MR A AR AN R B T AR S RS R
B H) G AR, RAE Yang ] S @ BF 5T, 0 R T
/N W
T=0.56 X CIA—25.7 (2)
A T il B CCH 5 (CTA) k2@ AR F5 5
THEAS ALY A R 10.67~22.78 C L, F-#
17.68 °C , R WESB/R 22 307 4 o B4R 2 AR X TR IR . F
FERW A A h AR —E TR R B S ARE T, B 3
CIA THH 45 WK, 8 TR X — 5 W, Fedo C M
SR T R A Bl AR R U (PIA) L BLE
PIA= (AL O, —K,0)/(ALLO,+CaO" +
Na, O—K, ) X100 (3
Ao PIA R A il AR 48 550, 45 S A W & 1 1 R B
IR 8, CaO " WTHR 7 25 R 358 CTIA AHTH
HE22 4 R WD 4 PIA Bl 70.48 ~97.13,
89.76 , Sz il v 45— 5 Z1 A XU Ak AR R R A I8 VI 1Y
A,
3.2 YE4FME
DUBLUA B L o0 R Bk b 22 R AF 28 i %5 B 22
PRI AE B . BT ALTI MEM G ik & R
AT FHE R IX . R Hayashi K T %% %055,
AL O, /TiO,<<8 NHM AWK, AL O, /TiO, =8~
21 AR HEAEPIRX AL O, /TiO, >21 N R M: & P8
X, HERS IR T R 2 48 4 % 41 Rl /D 25 FR i AL O,/
Ti0,=21.20~36.01, V¥ {H 29.54, FZRHMIELY)
JRIX . TiO,-AL O, 5 & (& 5) 8% X e D 5 4
b R e A T AR DE BT K TR X R D
TIPS R b RS AALED A La/ Th

2.09~7.04,F- {8 4.13, 7 La/Th-Hf — 5t ¥ 31K I
(B 6) , 4 K 22 BRI D 25 v AR L B U X, 7 A
KD A RE S 5 AT 2 Ll S I IR U B AE 2 4 RIS
FERPRKERWIE, 7B AFE D RZ ARG
PR

1.4 .o
B ; o
1.2} ° i i
o e &
1.0} L7 .
& iil2o L
= 08} N K T
£ 06 m o0
P\l 3
0.4} S ey
. L B R K
0.2} “
0 1 1 1 1 1 ]
4 8 12 16 20 24
ALO,/%

5 FEZRAMEE TIO,-AlL O, 4 5 ] 52
Fig.5 TiO,-Al; O; provenance discrimination of

Yan’an Formation Pisha sandstone

16 o
A

PP XA K 5 IR L)

TH 7
2l B IR

La/Th
[oe]

T

b

£

/ KR — S R U

4l L
_____ DR TP

ucc o YU AR 43 4 n

4 8 12 16 20 24
Hf/10°
6 FERAHUAE La/Th-Hf 478 # 5]
Fig.6 La/Th-Hf provenance discrimination of
Yan’an Formation Pisha sandstone

i 1 ICE BT AR A 0 Ak 2 vk BTN B R 4R R
Yk, — MKy B A B i LREE/HREE Al
i Eu S, LMY I LREE/HREE 4% B %4 ¥
B Eu 3w, 12 Eu W 298 Eu (& B A
THMBER TR S EN D EmENIHE . H
SEu #£78, dEu=Euy/(Smy X Gdy)'"? Ny £ 5k ki
BT AR EA Y LU (B . HEARS SR T T PR % 45 4 42 241 ik b
‘A& LREE/HREE J 6.37~13.43,F %7 10.30,8Eu 4
F 0.68~0.86 Z[8] .53 0.73 . W0 & Kb A IR A =2
] 2% %A K, LREE/HREE W & . i Eu 5% 8
oL BRI K B &2, 7F La/Yb— 2 REE
FINE 7 v B — AR A A R D S A i 3
TEAEAC B A X R IR LIE R 2 . PR R
B, K U2 (Gd/Yb) 2, 8Eu™>0.85, 5 K i



5 43

U IBUAE A5« PR 527 YA JRE T AR 2 S8 A 2 ALtk D o b 3K A 2 e iE S CHCR KA ) TR 4 4 R 203

2 (GA/ YD) <<2,8Eu 4 T 0.65~1 Z[a]'%, g2
AP AR (Gd/ YD)k 1.56~2.22,F- ] 1.86, Bk
— R R (GAd/Yb) T 2,22, — P FESD OEu % T
0.864k , Hifth B iy (Gd/Yb) 4 /NF 2.8Eu 4 F 0.68
~0.75 Z [, R EATRIE T 5 Kb w H 2 .

1000 [ U :
e R
100 e
_;, (]
5 10
._1
1E
0.1 L i . . ,
0.1 1 10 100 1000 10000

T REE/10°
7 ERAWMEE La/Yb- 2 REEY) i # 51 &
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