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5% 1o 20 pg/g Y LREE/Y HREE 8.83 ~
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( 4, Ga.Ba.V. 19.58 pg/g X LREE/Y HREE
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1
Table 1 Contents of trace elements in Shaximiao Formation
/m Sr Cu Ga Ba A\ Ni U Th Cr Co Mo Zn
CJ607-6 J232 2356.50 207 27.2 28.5 684 143 56.3 3.29 17.4 122 19.3 0.76 147
DS220 2525.00 236 43.7 28.6 714 143 57.3 3.89 17.3 118 20.9 0.78 150
DS27 2693. 60 210 50.6 28 1470 150 47.2 3.97 18.3 113 14.1 0.45 103
DS2-8 2693.90 234 34.9 26.1 916 134 44.9 3.02 17.9 108 14.5 0.58 106
DS240 2711.00 226 40.2 24.4 486 106 48 2.53 15.1 102 18.6 0.19 113
DS2-5 2711.15 213 57 27.8 1510 148 47.5 3.91 18.3 117 14.5 0.5 104
WX326 2427.60 245 31.5 26.5 573 157 44.4 5.3 16.9 104 17.7 1.24 110
WX344 2585.40 239 48.8 32 594 206 53.5 12.05 17.9 122 30.5 0.78 128
WX345 2586.50 245 79.3 28.2 594 152 43.3 4.17 17.1 107 17 1.52 119
XF1-8 3053.30 184 23.2 23.7 582 144 51.4 3.03 16.1 105 18.4 0.95 119
XF19 3056. 10 250 77.7 24.4 659 155 55.3 3.38 16 110 28.7 0.22 113
7] 1045 2107.40 170 24.3 24.7 457 110 50.4 3.6 16.6 91 17.9 1.33 115
7) 1044 2108. 30 209 36.2 21.2 1507 101 38.8 3.53 14.6 92 16.7 1.67 100
7] 108 2166.00 182 31.3 23.2 446 116 48.2 3.5 14.9 111 19.8 1.52 123
209 35.6 22.2 689 121 43.2 3.72 14.9 95 17.4 0.72 102
CX4822 stl 2479. 80 304 21.8 32.6 1655 193 60.7 4.26 20.6 139 21.4 1.05 138
CY609-0 2244.80 135 43.8 29 593 159 54.8 3.48 18.3 138 20.9 0.1 108
wJ23 3361.30 133 22.3 21.6 441 123 48 3.25 15.5 100 15.4 0.3 103
202 32.8 21.6 536 124 52.8 5.23 16.4 101 25.6 1.03 135
300 45 19 580 130 68 3.7 12 90 19 2.6 95
; pe/eg; 26 .
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Fig.4 Average mudstone-nomalized trace elements
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in Shaximiao Formation
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A% v 0. 74( 2) N
\Y B3N V.U.Mo
o I VLU Mo
U o V.U.Mo
V.Ni.Co.Cu.Zu H,S ¥ %#¥
. 2
V. Ni. Co~ Cu.Zu
35
o . v
123 ~193 pg/g 158.3 pg/g; U
o V.Ni.Co- 3.25 ~4.26 I.Lg/g 3.7
Cu~Zu o we/ g Mo 0.1~1.05 pg/g
Hatch1992 V/(V +Ni) 0.5 pg/ge v
S V/(V +Ni) 0.84 ~0.89 101 ~206 pg/g 140.4 pg/g;
H,S U 3.02~12.05Mg/g
y V/(V +Ni) 0.54 ~0.82 4.2 pgl/g Mo 0.19 ~1.24 pg/g
SV/(V +Ni) 0.46 ~0.60 0.9 pg/g( 3). v
., v/ 130 pg/g U 3.7 ng/g Mo
(V+Ni) 0.72 ~0.76 0.74. 2.6 pg/go
V/(V + Ni) 0.69 ~0.79
2
Table 2 Characteristic trace element and REE ratios of Shaximiao Formation
V/Cr Sr/Ba Sr/Cu  V/(V+Ni) U/Th Ni/Co ( Cu+ Mo) /Zn 3Eu 8Ce La/Yb Y REE
CJ607-6 1.17 0.3 7.6 0.72 0.19 2.92 0.19 0.96 0.97 16.39 206.8
DS2-20 1.21 0.33 5.4 0.71 0.23 2.74 0.3 0.98 0.98 17.34  227.1
DS29 1.33 0.14 4.15 0.76 0.22 3.34 0.5 1.01 0.98 17.34 248
DS2-8 1.24 0.26 6.71 0.75 0.17 3.09 0.34 0.99 0.97 18.18 238
DS240 1.04 0.47 5.63 0.69 0.17 2.59 0.36 0.97 0.98 17.34 183.9
DS2-5 1.26 0.14 3.73 0.76 0.21 3.28 0.55 1.02 0.99 16.46  249.2
WX326 1.51 0.43 7.76 0.78 0.31 2.51 0.3 1.01 0.99 16.2 228.6
WX344 1.69 0.4 4.9 0.79 0.67 1.76 0.39 0.93 0.97 16.84  226.5
WX345 1.42 0.41 3.09 0.78 0.24 2.55 0.68 0.99 0.98 16.16 214.4
XF1-8 1.37 0.32 7.96 0.74 0.19 2.79 0.2 0.95 0.96 16.49 196.6
XF19 1.41 0.38 3.22 0.74 0.21 1.93 0.69 0.9 0.94 16.07 192.5
7] 1045 1.21 0.37 6.98 0.69 0.22 2.82 0.22 0.92 0.98 17.28 216.9
7) 1044 1.10 0.14 5.77 0.72 0.24 2.32 0.38 0.96 0.96 14.39 171.5
7] 108 1.05 0.41 5.83 0.71 0.23 2.44 0.27 0.95 0.98 13.91 180.1
1.29 0.32 5.62 0.74 0.25 2.65 0.38 0.97 0.97 16.46 212.86
CX4822 1.39 0.18 13.95 0.76 0.21 2.83 0.17 0.99 0.97 16.91 245.1
CY609-0 1.15 0.23 3.07 0.74 0.19 2.62 0.4 0.92 0.98 16.67 232.9
wJ23 1.23 0.3 5.97 0.72 0.21 3.11 0.22 0.9 0.98 16. 15 189.6
1.26 0.24 7.66 0.74 0.2 2.85 0.26 0.9%4 0.98 16.58 222.53
107°%; 8Fu = Euy /( Smy + Gdy) '"? 8Ce = Cey/( Lay + Pry) ' 2 N

( NASC) .
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A4 U 2.65; U/Th 0.17 ~0.67
Mo . 0.25, (Cu+Mo) /Zn 0.38
( Cu + Mo) /Zn 0.5( 2. 4).
o N V/CrNi/Co-U/
Th
3 V.U.Mo o
Table 3 V U Mo element contents of Shaximiao Formation Ce~Fu
V/(ugle) U/( pg/g) Mo/( pg/g) Ce
130 3.7 2.6 Ce .
140. 4 4.2 0.9 '
158.3 3.7 0.5 Ce
Ce o Eu
V/Cr\Ni/Co\U/Th Eu Eu 27,
“ . V.U.Ni.Th 3Ce  dEu
U/ 3Ce dEuc<l ;. dCe
Th 4 ViU 3Eu > 1 P
Co Ni % > REE
V/Cr Ni/Co Eu La/Ybh ; > REE
V/Cr Ni/Co Eu La/Yb
" ( Cu + Mo) /Zn 5Ce 0.98 ~0.97 0.98 3Eu
( Cu + Mo) /Zn 0.90 ~0.99 0.94
0 . YREE 189.6 ~232.9 pg/g
( 4o 222.53 pglg > REE 173.21
La/Ybh 16.15 ~16.91
4 16.58 (La/Yb 10. 32) o
Table 4 Judgment parameters of trace elements Ce.Fu La/Yb S REE
of redox condition .
Ve T dCe 0.94 ~0.99 0.
2425 97 3Eu 0.92 ~1.01 0.97
<2 1.29 1.26 . Y REE 171.5 ~249.2 pglg
Ni/Co 5>~77 212.86 pglg SREE 173.21
<5 265 285 La/Yb 13.91 ~18. 18
U/Th >1.25 16.46 (La/Yb 10. 32)
0-75~1.25 . Ce. Eu La/Yb Y REE
<0.75 0.25 0.2
( Cu +Mo) /Zn °
V/Cr
1.15 ~1.26 1.21; Ni/Co o
2.62 ~3.11 2.85: U/Th 0.19 V.U.Mo.V/Cr.Ni/Co-U/Th.( Cu + Mo) /Zn.
~0.21 0.2, (Cu + Mo) /Zn d3Ce~8Eu~ Y REE.La/Yb
0.26 ( Cu + Mo) /Zn 0.5,
V/Cr 1.1~1.69 o
1.29; Ni/Co 1.76 ~3.34
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3.3
15
16
_ 17
Sr/Cu
L Sr/Cu 1.3~5
5 o Sr/Cu
2.45 ~14.67 4
56 5 7.29,
Sr/Cu 3.09 ~24.98 9
519 5
7.41( 2) o
4
(1) Sr/Ba
(2) V.U.Mo.V/Cr.Ni/Co.U/Th,( Cu +
Mo) /Zn V/( V + Ni)
5Ce~dEu. Y, REE.La/Yb

(3) Sr/Cu
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Geochemical Characteristics and Environmental Implications of
Middle Jurassic Shaximiao Formation Western Margin of Sichuan Basin

QIAN Lijun CHEN Hong-de LIN Liang-biao XU Shengdin OU Li-hua

( Institute of Sedimentary Geology Chengdu University of Technology Chengdu 610059)

Abstract: Trace elements and REE of sedimentary rocks contain abundant information of geology. Having a high sen—
sitivity on hydrological changes of sedimentary environment trace elements and REE can be used as an effective meth—
od on the study of paleoclimate and paleoenvironment during deposition period. Choosing the trace elements and REE
measured value of 17 samples of middle Jurassic Shaximiao Formation of western margin of Sichuan basin. Results in—
dicate that in the study area both the Sr/Ba ratios of the upper and lower Shaximiao Formation are less than 1
which illustrate that there was a fresh water environment during deposition of Shaximiao Formation. The characteristic
values and ratios of trace elements and REE such as V.U Mo V/Cr Ni/Co U/Th ( Cu + Mo) /Zn V/( V + Ni)
8Ce 8Ku Y REE La/Yb suggest that the bottom water of the lake was moderate oxidation environment during the
whole time Shaximiao Formation deposition. According to the Sr/Cu ratios and the research findings before we sug—
gest that there paleaoclimate was warm and arid with cool interphases during the whole time of lower Shaximiao Forma—
tion and after then it turned to worm and aridity again during the upper Shaximiao period which is as the lower Shax—
imiao Formation and the aridity strengthened gradually.

key words: Sichuan Basin; Middle Jurassic; Shaximiao Formation; trace element; REE; paleoclimate; paleoenvir—

onment



