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Major element analysis and element ratios of argillaceous rocks of the Shaximiao Formation

Table 1

3) . WARHFIE S Kt AR 0UE (PAAS) B AR T L7 i1
YAk B A0 BRI T LA B AR S — A Y b Bk A A v
K53 BT RE i (0 L BR AL A R AE | O (8 A B b s A e

AT Si0, 5 PAAS I AHT Y & 7, HAb 3 &
REWFHMH Y PAAS ML, BR T ALO; (0.85XPAAS) .P,O5
(0.85XPAAS) I & LA AH [ 4h | BLAT & 4E CaO(2.13XPASS),
%1 Fe,03(0.79 XPAAS) \MgO (0.81 XPAAS) KO (0.82 XPAAS) |
TiO, (0.8 XPAAS) \Na,O (0.54 XPAAS) MnO (0.63 XPAAS) I
FRAE

P FUEFER T RE FRAITLER T BR Sr(0.59XPAAS) 1Y
T E AR T PAAS B LA, HARAY Rb (0.94XPAAS) \Ba
(0.99XPAAS) \ Th(1.06 XPAAS) .U (0.86 XPAAS) 5 PAAS I &
AR AR i PEITER T, Co(1.00XPAAS) \Ni (0.92XPAAS) I
V¥ i 5 PAAS HEARAAE | Cr(0.79XPAAS) \V(0.81XPAAS)
Cu(0.62XPAAS) I F- I & AL T PAAS M & it WMt R
Hf B3 % 3 (1.27XPAAS) & T PAAS & fif . Condiel4&
H L5 R AR U T A A SR R AR VR B A A v B R TR
JCE MY AL RRRE N Cr (9 & f G, 32 IR IR Ry
AR I8 J5E 25 A1 1) 0 R DX A7 T 55 22 11 0 A o — B T A1 0
G R AR TUA A S in, 2R 1 b FE LT #02R
£ETE PASS MY BFIT R B T ALY Ni Cr & i, X R B

RO (%) RTELE

K5

SIOZ A1203 F6203 FeO MgO CaO NaZO Kzo MnO T102 P205 C02 HzOJr E'x%ﬂ

K20/ ALOs/ SiOy KO/
AbO; TiO, AkbO; NaO,

ICV CIA

GH [ 2-H1
GH [ 4-H1
GH [ 5-H1
GH I 6-H1
GH [ 7-H1
GH [ 8-H1
GHII 8-H1
GHII9-H1
GHII 11- H1
GHII 14-H1
GHII20-H1
GHII24-H1
GHII26-H1
GHII28-H1
GHII29-H1
GHII31-H1
GHII34-H1
o
PAAS

70.9
712
59.6
67.0
59.9
50.4
61.7
65.7
61.0
55.0
74.3
62.0
56.3
60.8
62.1
59.3
522
61.7
62.4

13.34
12.98
155
1473
17.18
1875
152
15.78
1747
19.52
112
16.52
16.66
1742
15.18
15.67
19.62
16.04
18.88

543
4.47
522
5.09
5.94
5.48
5.76
531
7.19
6.22
4.38
6.03
5.92
5.59
521
6.08
6.93
5.66
7.18

0.68
0.77
0.82
0.63
1.13
1.1
0.63
1.03
0.38
0.98
0.65
1.48
1.17
12
0.8
0.66
0.87
0.88

1.21
1.13
1.55
1.18
1.94
1.72
1.84
1.23
2.29
1.63
0.95
2.54
2.49
3.12
1.42
2.08
1.89
1.78
2.19

0.49
1.13
4.83
1.88
23
6.8
3.37
1.29
1.16
3.42
1.17
1.03
4.52
1.08
3.94
3.87
441
2.75
1.29

0.43
0.35
0.53
0.22
0.77
0.29
1.18
0.28
0.95
0.23
0.24
1.34
0.95
1.32
0.36
1.21
0.33
0.65
1.19

241
2.37
2.76
2.49
2.77
3.72
2.89
2.82
2.29
4.38
223
3.16
3.08
2.88
2.96
3.61
4.32
3.01
3.68

0.06
0.04
0.13
0.05
0.09
0.1
0.07
0.04
0.05
0.06
0.04
0.06
0.1
0.06
0.06
0.1
0.07
0.07
0.11

0.83
0.84
0.77
0.8
0.88
0.69
0.67
0.88
0.83
0.77
0.74
0.87
0.78
0.84
0.78
0.71
0.77
0.79
0.99

0.13
0.1
0.19
0.12
0.11
0.13
0.12
0.08
0.15
0.12
0.06
0.19
0.15
0.19
0.12
0.18
0.18
0.14
0.16

0.06
0.75
3.54
1.4
1.5
5.15
247
0.86
0.59
2.58
0.8
0.32
3.11
0.32
2.9
247
3.11
1.88

3.84 99.84
3.66 99.83
4.32 99.82
4.23 99.85
5.21 99.79
5.35 99.77
3.83 99.79
4.42 99.8
4.87 99.23
4.82 99.76
3.08 99.84
421 99.77
4.56 99.79
491 99.76
3.87 99.79
3.75 99.77
5.05 99.77
435

0.18
0.18
0.18
0.17
0.16
020
0.19
0.18
0.13
022
020
0.19
0.18
0.17
0.19
023
022

16
15
20
18
20
27
23
18
21
25
15
19
21
21
19
22
25

532
549
385
455
349
2.69
4.06
4.17
349
282
6.63
375
338
349
4.10
379
2.66

5.60
6.77
521
11.32
3.60
12.83
245
1007
241
19.04
9.29
236
324
2.18

0.81
0.79
1.01
0.79
0.85
1.00
1.03
0.75
0.84
0.85
0.87
0.91
1.06
0.85
822 0.97
298 1.12
13.09 0.95

71
78
71
81
76
79
68
80
76
78
78
68
72
70
78
66
71
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Table 2 Trace element analysis of argillaceous rocks of the Shaximiao Formation

=) Cr Rb Ba Co Ni Sr A Cu U Th Hf
GH I 2-H1 752 124 411 17.7 38.6 60.6 100 32.8 2.44 15.9 8.3
GH I 4-H1 73.9 123 388 18.6 38 67 97.1 29.8 2.51 15.8 8.4
GH I 5-H1 88.5 146 486 20.5 41.6 111 107 314 2.82 15.7 6.4
GH I 6-H1 88.3 138 484 21.1 45.8 83.5 121 432 2.79 16.7 8.4
GH I 7-H1 91.6 135 668 22.1 49 97.3 122 433 242 11.7 6
GH I 8-H1 107 197 636 21.6 48.4 155 143 332 3.98 17.8 43
GHII 8-H1 773 142 681 222 50.2 147 105 36.7 2.3 13.7 5
GHII9-H1 88.7 154 611 20.4 459 97.8 139 28.5 345 15.7 7.4
GHII11-H1 93.8 138 623 26.1 579 105 117 14 2.82 153 5.6
GHII 14-H1 104 225 822 253 58.9 130 153 36.9 3.16 18.5 5.4
GHII20-H1 63.4 120 435 19.8 38.9 60.3 96.9 24.8 2.46 14.4 9
GHII24-H1 86.6 140 763 26.6 59.2 138 122 12.5 2.76 14.5 5.7
GHII26-H1 90.3 143 699 21.3 53 114 122 17.3 2.18 16.1 53
GHII28-H1 80.8 132 716 27.6 63.6 233 117 44 2.36 14 5.6
GHII29-H1 84.7 150 679 234 532 114 132 28.6 2.53 16.5 7.1
GHII31-H1 842 136 925 26.7 57.6 160 111 32.7 1.81 13 5
GHII34-H1 102 205 899 28.8 63.4 139 152 37.9 2.57 18.2 4.8
@S] 87.08 149.88 64271 2293 50.78 118.38 121.00 31.04 2.67 15.50 6.34
PAAS 110 160 650 23 55 200 150 50 3.1 14.6 5
T B ER A A0 M o SR DG R R IR R T2t R BT AT
®3 WEBRARREABLITENESTER (ug
Table 3 REE analysis of argillaceous rocks of the Shaximiao Formation
£ % 1a C Pr Nd Sm Bu Gd T Dy Ho E Tm Yb LMREE/IL{EE‘SE”Y%S(}JNS%
GH I2-H1 3995 732 96 3531 692 144 61 108 621 123 357 054 333 052 18900 74 067 78 33 16
GH [4-H1 3953 73.15 95 3456 695 139 6.16 107 625 122 35 053 332 053 18766 73 064 77 33 16
GH [5-H1 4002 7759 96 3454 691 141 57 093 534 106 3 046 28 045 18981 86 067 92 33 17
GH I 6-H1 4404 7826 10.17 3731 759 152 68 111 656 125 356 056 329 052 20254 76 064 87 33 17
GH [7-H1 4183 7883 964 364 73 156 633 107 6.12 1.19 339 052 3.14 049 19835 79 069 86 33 17
GH [8-H1 52.63 9795 1207 4426 852 168 69 105 587 115 32 049 291 046 239.14 99 066 117 35 20
GHII8H1 41.74 7739 97 3404 627 127 504 083 45 09 246 038 22 035 18707 102 068 123 38 19
GHII9-H1 4529 7436 996 3651 679 136 5.78 100 607 123 346 053 3.19 052 19605 80 065 92 38 15
GHII11-HI 42.17 69.17 935 3423 613 13 505 083 457 091 258 038 23 038 17935 96 070 119 39 19
GHII14-H1 5521 1016 1248 4482 838 16 651 107 581 1.14 3.19 047 288 047 24563 104 064 124 38 19
GHII20-H1 36.72 66.71 862 3067 594 12 538 094 569 113 314 046 258 04 16958 76 064 92 35 18
GHII24-H1 432 7838 1049 3829 75 163 65 103 577 115 315 045 276 045 20075 84 070 101 33 20
GHII26-H1 4732 847 996 3633 694 147 584 095 532 106 301 046 275 045 20656 94 069 111 39 18
GHII28-H1 40.09 6636 87 3123 6 127 505 08 465 093 269 041 258 041 171.17 88 069 101 38 17
GHII29-H1 4595 86.33 10.82 3925 756 151 653 109 619 12 337 05 315 05 21395 85 065 94 35 18
GHII31-H1 3861 7246 883 3333 644 14 545 083 459 09 245 036 226 037 17828 104 071 111 34 20
GHII34-H1 54.05 103.1 12.67 4672 874 175 705 106 596 1.16 3.18 048 291 049 24932 112 067 120 35 20
PAAS 38 80 833 339 555 108 466 077 468 099 285 04 283 043 18447

T i

ZEA A M G SR H ICP—AES 20 #T
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Geochemistry of the Shaximiao Formation in a dinosaur fossil site,
Guangyuan, Sichuan, and its implications for the source area and
paleoweathering

KAN Ze—zhong” LIANG Bin> WANG Quan—wei’ ZHU Bing’

(1. Chengdu University of Technology, Chengdu 610059, Sichuan, China;
2. Faculty of Resources and Environment, Southwest University of Science and Technology, Mianyang 621000, Sichuan, China;
3. Sichuan Institute of Geological Survey, Chengdu 610081, Sichuan, China)

Abstract: The site of the Guangyuan dinosaur fossil is an important fossil site of Middle Jurassic dinosaurs in the
Sichuan basin. Dinosaur fossils are buried in argillaceous rocks of the Middle Jurassic Shaximiao Formation. The
major element, trace element and REE compositions of argillaceous rocks of the Shaximiao Formation in the
dinosaur fossil site in Guangyuan, Sichuan, are studied and the provenance, tectonic setting and weathering of the
provenance are discussed according to the geochemical characteristics of the argillaceous rocks. The major and
trace elements indicate that felsic rocks predominate in the provenance and that the tectonic setting is the passive
continental margin. The chemical index of alteration (CIA) and index of chemical variation (ICV) indicate that
their provenance underwent moderate chemical weathering processes, which suggests that the dinosaurs lived in a
semiarid climatic environment in the Middle Jurassic.

Key words: geochemistry; dinosaur; Jurassic; Sichuan basin
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