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Geochemical characteristics and genesis of detrital apatites from the surrounding rivers into the Bohai Sea
LIU Haijin', GONG Zhijun', LIN Xu’

1. School of Earth Sciences, East China University of Technology, Nanchang 330013, China

2. College of Civil Engineering and Architecture, Three Gorges University, Yichang 443002, China

Abstract: To trace where the detrital deposits of the Bohai Sea come from is important for better understanding the basin-mountain coupling
and the formation of the Yellow River, in addition to the distribution of the detrital sediments around the Bohai Sea. In this paper, the laser
ablation inductively coupled plasma mass spectrometry (LA-ICP-MS) is applied to analyze the composition of trace elements of the detrital
apatite grains from the main rivers pouring into Liaodong Bay, Bohai Bay, and Laizhou Bay, combining with Kolmogorov-Smirnov multi-
dimensional discrimination diagram (MDS) and Back Propagation(BP) neural network to perform sediment provenance discrimination. Results
show that they are all characterized by high Sr, Y and light rare earth elements(LREE). However, there are some differences in the sediments
from different rivers, which may be related to the source rocks of apatite.

Key words: apatite; trace element; provenance tracing; Bohai Sea
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Fig.1 Location map of Liaodong Bay, Bohai Bay, Laizhou Bay
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Table 1 Hydrological characteristics of the main rivers flowing into the Bohai Sea
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Table 2 Runs test of trace elements in main rivers of Bohai Sea

I ERt| FEAL PEVET] B SRR
Li 0.76 0.514 0.625 0.97 0.739 0.328
B 0.096 0.888 0.801 0.412 0.713 0.801
Sc 0.571 0.574 0.803 0.838 0.675 0.379
A% 0.982 0.576 0.092 0.246 0.637 0.317
Cr 0.466 0.33 0.468 0.502 0.071 0.201
Co 0.329 0.706 0.125 0.653 0.036 0.6
Ni 0.896 0.964 0.626 0.158 0.54 0.54
Cu 0.827 0.36 0.37 0.906 0.488 0.002
Zn 0.76 0.328 0.803 0.54 0.86 0.283
Ga 0.088 0.178 0.919 0.013 0.749 0.801
Rb 0.756 0.502 0.317 0.861 0.899 0.758
Sr 0.173 0.061 0.118 0.05 0.112 0.795
Y 0.492 0.088 0.695 0.818 0.637 0.514
Zr 0.851 0.845 0.861 0.054 0.772 0.046
Nb 0.466 0.709 0.246 0.54 0.861 0.302
Mo 0.894 0.125 0.656 0.828 0.245 0.602
Ag 0.398 0.434 0.75 0.755 0.772 0.349
Cd 0.163 0.577 0.067 0.201 0.016 0.477
Sn 0.695 0.902 0.195 0.28 0.938 0.412
Sb 0.078 0.845 0.125 0.545 0.686 0.6
Cs 0.87 0.328 0.289 0.493 0.329 0.16
Ba 0.063 0.656 0.22 0.32 0.47 0.555
Hf 0.851 0.803 0.435 0.606 0.772 0.046
Ta 0.386 0.795 0.801 0.755 0.772 0.036
w 0.517 0.204 0.353 0.468 0.049 0.876
Tl 0.576 0.709 0.434 0.071 0.179 0.732
Bi 0.334 0.205 0.076 0.576 0.464 0.992
Pb 0.236 0.97 0.577 0.033 0.153 0.193
Th 0.659 0.814 0.222 0.04 0.416 0.05
u 0.571 0.449 0.599 0.768 0.223 0.732
La 0.002 0.379 0.069 0.964 0.25 0.625
Ce 0.238 0.246 0.246 0.172 0.494 0.193
Pr 0.088 0.178 0.195 0.134 0.749 0.821
Nd 0.276 0.223 0.782 0.235 0.863 0.602
Sm 0.96 0.773 0.574 0.33 0.722 0.655
Eu 0.695 0.803 0.258 0.007 0.22 0.828
Gd 0.982 0.106 0.081 0.119 0.829 0.919
Tb 0.692 0.371 0.514 0.838 0.954 0.919
Dy 0.576 0.625 0.709 0.95 0.829 0.919
Ho 0.692 0.755 0.97 0.95 0.452 0.97
Er 0.626 0.493 0.695 0.66 0.546 0.514
Tm 0.96 0.75 0.695 0.383 0.723 0.278
Yb 0.886 0.178 0.54 0.845 0.954 0.344
Lu 0.768 0.022 0.54 0.858 0.749 0.344
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Table 3 The value of the trace elements of apatite from the main rivers around Liaodong Bay, Bohai Bay and Laizhou Bay
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ROEBENITRE A St iR 5 Y ik, BIRKEE,
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435 R 911.8 1 550.3 pg/g, PRI 435 K 370.7
1 521.9 pg/g, B 4354 717.2 A1 631.7 pg/g, ¥R
433124 303.2 1 609.6 pg/g.
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Table 4 The average value of the rare earth elements of apatite from the main rivers around Bohai Bay Basin

La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu

KM 14071 21327 2523 11798 3963 63.6 3774 563 3186 515 1349 175 1064 182

I (n=60) RAME 15 8.4 1.9 14.4 59 14 48 0.7 3.0 0.5 1.3 0.2 1.4 0.3
M 22101 593.0 889 4646 1190 215 1137 157 830 151 422 53 320 48

KM 10827 2664.6 3277 15412 3618 84.6 6427 1104 8423 2014 6704 1117 7348 1002

R (n=60) RAME 0.1 0.5 0.1 1.5 14 06 67 1.6 13.7 2.2 6.1 0.7 2.8 0.3
FEIE 2182 6664 1045 5221 1329 218 1693 274 1688 337 897 122 708 94

KM 16267 37945 5759 11720 2657 69.7 5768 789 5253  100.6 289.5 384 230.1 349

A (n=60) RAME 12 4.7 0.9 4.9 24 03 43 0.8 7.2 12 33 0.4 1.8 0.4
M 3486 7792 1074 4619 1091 207 1278 162 989 184 503 64 374 54

KME 8877 19779 3720 10824 279.0 982 3268 182.6 11746 2355 6451 807 463.8 585

BEW (n=60)  B/ME 03 1.1 0.2 1.4 04 01 02 0.0 0.2 0.0 0.0 00 0.0 0.0
M 1664 4587 69.5 2984 786 124 819 160 995 208 589 73 424 60

KM 51267 75933 7945 36569 8220 87.6 7762 1019 5615 1005 277.2 380 2469 313

I (n=67) RAME 35 13.1 3.0 210 107 28 103 1.0 5.2 0.8 20 02 12 0.2
M 5781 15024 2104 9733 2002 236 183.1 224 1195 215 556 68 413 57

BRI 10797 2199.5 2425 1062.1 3080 482 4300 67.6 3761 686 2360 37.7 3267 532

G (n=60) BRME 158 53.3 7.9 38.3 87 52 105 17 113 30 122 22 187 29
PHME 2516 7450 1077 491.8 1159 213 1197 166 90.2 176 55.1 76 579 88
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