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Fig. 1 Distribution of sampling wells for REE in the Jiyang depression
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Fig. 2 REE distribution patterns of gneiss of
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the Taishan Group in the Jiyang depression
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Table 1 REE analysis (X107¢) of samples from the Jiyang depression

HEHE it AL La Ce Nd Sm Eu Tb Yb Lu (La/Yb)n| OEu &Ce
F7-2 RE Es® | 51.6 79.7 50.7 6.5 1.44 | 0.803 | 2.89 | 0.347 12. 04 0.73 0.74
F7-3 RE Es® | 61.8 92. 4 61.8 7.5 1.64 | 0.882 | 3.10 | 0.384 13. 44 0.74 0.71
F7-5 R Es? 5.6 7.8 11.3 0.7 0.14 | 0.083 | 0.19 | 0.025 20. 05 0.68 0.52
F7-6 A Es® | 54.5 83.6 57.7 6.1 1.61 | 0.538 | 1.66 | 0.180 22.13 0.99 0.72
F7-7 & Mz | 37.9 53.0 | 28.9 3.4 0.87 | 0.261 | 1.48 | 0.162 17. 26 0.99 0.73
F7-8 ZilA Mz | 32.1 48. 4 51.5 4.6 1.19 | 0.602 | 1.80 | 0.236 12.02 0. 84 0.62

K93-1 R Est | 47.0 72.1 51.9 5.9 1.39 | 0.758 | 2.83 | 0.332 11. 20 0.77 0.71

K93-3 REMWSE | Es? | 59.1 89.0 57.7 6.4 1.41 | 0.692 | 2.57 | 0.335 15. 50 0.76 0.73

K93-4 R Es2 | 61.6 86. 8 18.0 6.9 1.59 | 0.750 | 2.83 | 0.351 14. 68 0. 80 1.02

K93-5 | BKBREAE | Mz | 67.7 | 109.0 | 69.7 7.4 1.89 | 0.544 | 1.14 | 0.128 | 40.04 1.01 0.76

K94-1 bee =t Es® | 41.7 58.9 37.7 4.1 0.85 | 0.411 | 2.14 | 0.294 13.14 0.74 0.70

K94-2 (2 Es® | 43.8 66.8 53.6 4.6 1.01 | 0.589 | 2.20 | 0.309 13.42 0.72 0.68

K94-3 P Es3 | 32.2 50. 6 33.8 4.1 0.91 | 0.443 | 1.49 | 0.179 14. 57 0. 77 0. 74

K94-6 BERFERAE | Mz | 108.0 | 166.0 | 114.0 | 11.2 2.67 | 0.683 | 1.94 | 0.211 37.53 1. 00 0.72

G17-3 s Ed | 27.8 43.3 44.5 3.6 1.01 | 0.553 | 1.84 | 0.231 10.19 0.87 0. 64

G17-4 WE Es! 13.9 19.7 12.0 1.9 0.51 | 0.262 | 0.99 | 0.120 9. 46 0.86 0.72

G17-5 BEAE Es? | 28.9 44.9 23.6 3.7 0.82 | 0.505 | 1.96 | 0.249 9.94 0.71 0.79

G17-6 | ®ILFEMAEEAE | Kg | 18.4 24.3 16.0 3.6 1.00 | 0.444 | 1.23 | 0.170 10. 09 0.93 | 0.66

G41-1 ZRE Et | 20.4 27.9 43.8 4.1 1.29 | 0.399 | 1.23 | 0.174 11.18 1.14 0.51

G41-3 =y Ek | 35.8 57.5 15.0 4.6 0.97 | 0.677 | 2.67 | 0.345 9. 04 0. 66 1. 02

G41-5 W Mz | 30.4 45.3 37.5 3.5 0.81 | 0.358 | 1.41 | 0.192 14.54 0. 82 0. 66

G41-7 B Mz | 58.1 87.5 57.7 7.2 1.40 | 1.000 | 3.96 | 0.539 9.89 0. 62 0.72

G41-8 EPEE Mz | 163.0 | 275.0 | 194.0 | 23.2 5.74 | 1.470 | 2.15 | 0.225 51. 11 1.03 0.76

G41-10 ] Mz | 25.9 39.2 31.8 3.1 0.82 | 0.393 | 1.60 | 0.216 10. 91 0. 86 0. 68

G531-2 b= Ng | 19.4 21.0 37.5 2.7 0.67 | 0.385 | 1.60 | 0.231 8.17 0.79 0.42

G531-4 W Mz | 75.8 | 131.0 | 94.9 13.8 3.72 | 1.300 | 2.66 | 0.279 19. 21 0.98 0. 77

GQ101-3 wERE Ng | 28.6 42.0 37.3 4.4 1.26 | 0.587 | 1.45 | 0.162 13. 30 0.93 0. 64
GQ110-1| WRRERE Ng | 29.6 45.9 50. 1 4.4 1.13 | 0.605 | 1.96 | 0.223 10.18 0.82 0. 62
GQ110-4 W Ng | 51.4 | 101.0 | 59.6 8.2 1.99 | 0.754 | 2.30 | 0.259 15. 07 0. 89 0. 89
GQ110-7 ) Mz | 33.4 50. 4 38. 4 4.0 0.84 | 0.377 | 1.18 | 0.146 19. 08 0. 77 0. 69

JQ4-1 ZRE Ng | 24.8 25:1 29. 8 4.6 1.60 | 0.610 | 1.29 | 0.124 12. 96 1.13 0. 46
JQ¢-2 WA Ng | 18.3 28.6 24.3 2.4 0.62 | 0.287 | 0.93 | 0.114 13. 32 0.86 0. 68
JQ4-3 RE Ng | 39.8 61.7 44.8 5.6 1.57 | 0.887 | 2.59 | 0.297 10. 36 0. 86 0.71

JQ4-4 W Ng | 31.2 56. 4 29.9 4.2 1.28 | 0.725 | 1.54 | 0.234 13.66 | 0.91 0. 88

JQ4-5 R Ng | 15.4 25.3 16. 7 2.0 0.50 | 0.353 | 1.03 | 0.186 10. 08 0.73 | 0.76
JQ4-6 Hws Ek 20.1 36.8 2718 2.5 0.91 | 0.377 | 0.91 | 0.153 14. 96 1.11 0.79

JQ4-7 s Et | 30.3 42.1 32.0 3.7 1.06 | 0.646 | 1.73 | 0.259 11. 81 0. 85 0. 65

JQ4-8 B Ek | 40.7 71.3 42.5 4.6 1.10 | 0.675 | 1.82 | 0.287 15. 08 0.75 0. 83
JQ4-9 B Mz | 31.2 60.9 32.8 4.6 1.11 | 0.687 | 1.91 | 0.311 11.01 0.76 0.92

JQ4-10 RKE Mz | 40.1 74. 8 26.8 5.3 0.70 | 0.094 | 3.23 | 0.421 8. 37 0. 84 1.02

JQ4-11 s Mz | 47.8 82.1 34.5 6.1 1.14 | 0.082 | 3.09 | 0.388 10. 43 1. 30 0.92

JQ4-12 = Mz | 13.0 22.7 17.1 2.8 0.68 | 0.354 | 1.59 | 0.163 5.51 0. 80 0.76

JQ4-13 TRE Mz | 23.9 29.7 20. 9 5.0 1.54 | 0.685 | 1.86 | 0.290 8. 66 0.99 0.62

JQ4-14 HRE Mz | 41.9 65. 8 15.7 5.5 0.05 | 0.687 | 2.68 | 0.325 10. 54 0.03 1.04

JQ4-15 | KWLBEEBAE | Mz | 56.2 92.9 41.7 6.2 0.79 | 0.712 | 2.98 | 0.361 12.71 0.43 0. 87

JQ4-16 | EHHHERE | Mz | 27.7 43.7 17.1 4.2 1.01 | 0.583 | 1.87 | 0.214 9.99 0.77 0.89

JQ4-17 RKE Mz | 37.4 63.0 49.2 5.7 1.36 | 0.658 | 2.32 | 0.317 10. 87 0.81 0.74
JQ3-5 ZRE Ek 18.7 13.1 37.1 4.4 1.65 | 0.751 2.05 | 0.212 6.15 1.13 0.27

QG1-1 b P 37.3 58.5 52. 4 4.7 1.04 | 0.627 | 1.86 | 0.240 13.52 0.72 0. 67

QG1-2 s Mz | 16.9 26.5 12.1 2.7 0.74 | 0.330 | 1.50 | 0.200 7. 60 0.91 0. 84

QG1-4 L Mz | 30.8 51.5 27.8 4.1 1.14 | 0.729 | 3.18 | 0.432 6.53 0. 83 0.83

QG2-1 [E = Mz | 29.3 42.7 35.1 4.0 0.91 | 0.549 | 1.94 | 0.246 10.18 0.74 0.66
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k1
a5 At BEfr| La Ce Nd Sm Eu Tb Yb Lu |(La/Yb)x| OEu 8Ce
QG3-1 b Mz | 11.0 | 15.1 5.7 0.4 0.06 | 0.029 | 0.22 | 0.034 34.33 0.60 | 0.82
QG3-4 Wb Mz | 30.5 37.2 | 29.3 3.4 0.81 | 0.855 | 2.79 | 0.360 7.37 0.62 | 0.59
CB14-1 Hibs Mz | 47.0 | 76.2 | 34.1 4.9 1.28 | 0.533 | 1.62 | 0.190 | 19.56 0.91 0.86
CB14-2 bR Est | 29.1 45.8 27. 4 3.2 0.91 | 0.265 | 1.41 | 0.199 13.91 1.07 0.77
CB14-3 k& Est | 41.3 62.7 | 38.8 5.3 0.14 | 0.090 | 2.23 | 0.294 12. 49 0.17 0.74
CB14-4 R Ng | 33.7 | 50.9 16.3 4.1 0.99 | 0.720 | 3.50 | 0.414 6. 49 0.71 0.92
CB14-7 RH Ng | 57.7 95. 7 47. 4 7.7 0.07 | 0.750 | 3.31 | 0.376 11. 75 0.03 0.85
Y82-4 KBS K 142.0 3.5 102. 0 9.2 0.86 | 0.452 | 0.13 | 0.020 | 765.88 0. 42 0.01
Y87-2 | REMEIE | Ng | 30.9 52.1 32.5 3.4 0.86 | 0.452 | 1.46 | 0.251 14. 27 0.82 | 0.79
SH-1 R5 Ng | 38.2 64.7 32.6 4.1 0.86 | 0.587 | 1.63 | 0.274 15. 80 0. 66 0.85
ZC1-7 =t Ek | 36.9 | 50.2 | 46.3 6.3 1.58 | 0.643 | 2.39 | 0.344 10. 41 0.88 | 0.60
LT1-1 W Mz | 21.5 38.1 19.0 2.8 0.83 | 0.510 | 1.31 | 0.206 11.07 0. 85 0. 89
LT1-5 W Mz | 26.3 | 42.3 21.0 3.4 0.97 | 0.582 | 1.93 | 0.319 9.19 0.86 | 0.83
BG1-1 b Ek—st| 22.1 32.8 | 22.0 4.2 1.11 | 0.576 | 0.91 | 0.150 16. 30 0.85 0.71
PC1-1 W P 23.5 39.3 17.0 2.6 0.20 | 0.100 | 1.02 | 0.150 15.53 0. 49 0. 89
PC1-2 & P 33.2 | 45.6 217 5.2 1.40 | 0.802 | 2.14 | 0.361 10. 46 0. 83 0.76
ZH604-1 | WHESH Ng | 34.9 | 59.0 | 19.5 3.6 0.99 | 0.403 | 1.90 | 0.305 12. 38 0.96 0.98
ZH604-2 RE Ng | 44.6 74.5 21.6 5.8 1.41 | 0.841 | 2.18 | 0.396 13.79 0.76 1.02
ZH604-4 RE Est | 37.1 60. 2 18.0 4.9 0.06 | 0.100 | 3.11 | 0.331 8. 04 0.07 0.99
ZH604-5 Ba S 5.7 8.4 8.9 0.9 0.05 | 0.050 | 0.44 | 0.076 8.79 0.24 0.61
ZH604-7 | WRIRE € | 124.0 | 217.0 | 157.0 | 14.9 3.98 | 0.704 | 1.60 | 0.212 52. 25 1: 22 0.77
ZH604-8 353 -+ 3.8 5.7 7.2 0.5 0.18 | 0.114 | 0.24 | 0.015 10. 48 0.92 0.58
ZH603-2 KE 0] 1.8 2.4 8.0 0.3 0.03 | 0.036 | 0.08 | 0.052 14. 85 0.30 | 0.40
ZH603-4 wE 0 1.6 2.4 5.7 0.2 0.08 | 0.023 | 0.06 | 0.012 17. 83 1.24 | 0.48
ZH34-1 RE Es! | 57.5 { 105.0 | 56.1 8.5 1.19 | 0.619 | 3.08 | 0.407 12. 59 0.56 | 0.88
ZH34-2 | EIHEBIRE | Es' | 11.1 20.9 11.4 1.3 0.44 | 0.202 | 0.90 | 0.121 8.31 1. 06 0. 89
ZH34-3 | TERAMRE | Az | 44.5 77.8 19.0 5.7 1.86 | 0.588 | 0.91 | 0.175 32. 90 1.15 1.11
ZH202-1 b Es! | 19.3 | 45.8 | 33.2 3.6 0.96 | 0.490 | 1.52 | 0.235 8.56 0.86 | 0.95
ZH202-3 RE Es® | 53.7 95.9 22.9 6.8 1.67 | 0.715 | 2.81 | 0.427 12. 88 0. 86 1.13
ZH202-5 EHYE Mz | 19.1 30.5 15.9 2.4 0.72 | 0.074 | 1.28 | 0.138 10. 06 1.57 0. 81
LGX601-3 g Art | 12.4 | 23.5 13.7 1.1 0.35 | 0.193 | 0.29 | 0.124 28. 83 0.97 | 0.88
ZG1-1 3= 0 26.1 47.1 18.2 4.9 1.32 | 0.621 | 2.51 | 0.382 7.01 0.88 | 0.97
TG11-1 3= Pz 3.6 6.6 9.5 0.8 0.14 | 0.082 | 0.24 | 0.041 10. 04 0.63 | 0.63
SG1-2 e Et | 48.7 | 91.1 50. 9 6.6 1.57 | 0.790 | 2.33 | 0.360 14.09 0.80 | 0.88
GD20-1 ZilE Mz | 28.6 54.1 34.2 4.2 1.57 | 0.656 | 1.24 | 0.219 15. 55 1.15 0. 85
GD20-4 "E Es* | 36.2 65.5 39.6 4.1 0.98 | 0.586 | 2.19 | 0.361 11. 14 0.75 0. 84
B BA 0.31 0. 81 0.6 0.195 | 0.074 | 0.047 | 0.209 | 0.032 t
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Fig. 4 REE distribution patterns of samples from

the Upper Paleozoic in the Jiyang depression
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Geochemistry of Rare Earth Elements and Its Application in the Source

Identification in the Jiyang Depression

CHEN Qingchun®, WU Zhiping?, LI Wei®
1) Department of Earth Sciences, Nanjing University, Nanjing, 210093

2) Department of Resources Sciences, Petrolewm University, Dongying, Shandong, 257063

Abstract

The source of sediments is a principal factor that determines the constitution of rare earth elements (REE)
D)

in deposits. The REE distribution of rocks in the Jiyang Depression indicates the following: Firstly, the REE

distribution of the Paleozoic in+Jiyang Depression has very similar features with that of the rocks in the same

formation in the other parts of the North China Platform (NCP), indicating that the whole NCP where the

Jiyang Depression lies on was a stable craton basin of deposition that had laterally stable formations, a common

source and the same geological setting during the Late Paleozoic; Secondly, the provenance of the Mesozoic

came from the Paleozoic in the Jiyang Depression, implying the conversion of a stable platform during the

Paleozoic to an intermountain basin during the Mesozoic, and the sediment in that Mesozoic sag mainly came

from the denudation of the Paléozoic formation of the near a swell; Thirdly, the REE distribution from samples

of the Cenozoic and Mesozoic is greatly similar, suggesting that the conversion of geological patterns occurred

from the Mesozoic to Cenozoic 'and some sags of the Mesozoic became arch area of source in the Paleogene.

Key words: Jiyang depression; rare earth elements; distribution pattern; provenance analysis
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