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Abstract: Bohai Bay Basin, located in the North China Craton, are surrounded by the Yanshan Mountains to the
north, the Taihang Mountains to the west, the Jiaodong and Liaodong peninsulas to the south and east,
respectively. The Yellow River, combined with the Liaohe, Luanhe and Haihe rivers, produces a huge amount of
detrital sediments to the Bohai Bay Basin each year. However, it has not been clear whether the sediments have
been transported to the Bohai Sea and the gulf of Jiaodong Peninsula. In addition, there is no definite result
suggesting that these sediments are related to the provenance in the gulf of Jiaodong Peninsula. Zircon and apatite
are common accessory minerals in the river sediments. The zircon U-Pb age and the in-situ geochemical data of
apatite grains show significant differences in different regions, making them the ideal minerals for the provenance
study. In this case, we used the published detrital zircon U-Pb ages from the major inflow rivers of the Bohai Bay
Basin, combining with the drilling cores zircon U-Pb ages and integrating with the multi-dimensional identification
(MDS) of kolmogorov-smirnov statistical method, to systematically identify the potential source areas in the
Liaodong Bay, Bohai Central Basin and Laizhou Bay. The results show that the detrital sediments in the Liaodong
Bay mainly came from the Liaohe River, while that in the Bohai Central Basin and Laizhou Bay from the Yellow
River. The Yellow River plays a major role in the material composition of the central and western parts of the Bohai

Sea. At the same time, we carried out the laser ablation inductively coupled plasma mass spectrometry ( LA-ICP-
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MS) on the detrital apatite grains from the lower reaches of the Yellow River (n=70), and the Weihai Bay (n=
120) and Yintan Bay (n = 60) from the Jiaodong Peninsula. The results show that there is no provenance
relationship between them. Combined with the in-situ geochemical analysis results of detrital K-feldspar in this
area, it further indicates that there is no provenance relationship between the Yellow River and the gulf of Jiaodong
Peninsula. Therefore, the combination of in-situ geochemical analysis of detrital zircon and apatite helps to
accurately determine the provenance relationship.

Key words: Bohai Sea; Jiaodong Peninsula; zircon; U-Pb ages; apatite; provenance
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Fig. 1 Geographical location map of the Bohai Bay Basin.
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AR R RS, A B LUK B — b AR
R+ b RBEY F (R1Tk, 2008; Ik
& 2016),

120°E 125°E

Fluvial detrital zircon data 1-8 were quoted from Lin et al. , 2020a, data 9 from Nie et al. , 2015. D -@ represent the in-situ

geochemical analysis of detrital K-feldspar ( Lin et al. , 2020a) ; A—D represent the study of in-situ geochemistry of detrital apatite (in
this study) ; Figures CK3, JY268, T80, SI and T87 represent the boreholes located in the Bohai Bay, Liaodong Bay, Bohai Central
Basin and Laizhou Bay, respectively (Li, 2017; Huang et al. , 2020; Xiao et al. , 2020)
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Fig. 2 Submarine geomorphologic map of the Bohai Bay Basin
(modified after Wu, 2008)
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Fig. 3 Geological sketch map of the Jiaodong Peninsula, modified after the China 1:250, 000 geological map ( China Geological

Survey, 2004)
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Fig. 4 Representative back scattering images of detrital apatite
grains from the Yellow River (a), Liugong Island (b),
Weihai Bay (c¢) and Yintan Bay (d).

Circles indicate

analytical spots for major and trace elements dating.
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SN ER, KRR Ce MY, Ho & 1 Sr
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107, X2 5 708 x 107°, JE I 792 x 107, 4R W
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F 1 BERA LA-ICP-MS HIEG T
Table 1  Descriptive statistics of the LA-ICP-MS data for apatite grains
I (n=70) XA & (n=60) B (n=60) B (n=60)
BoME RKME PHE B/ME O RKME O FHE BE/ME RKE FEE R/ME O ERKE O FHHE

Si()2/><1072 0.2 1.0 0.37 0.1 0.3 0.2 0.1 0.4 0.2 0.3 0.6 0.2
PZOS/XIO_2 41.1 43.3 42.5 42.5 44.2 43.4 42.8 45.8 44.4 43.2 45.1 44.0
Ca0/x1072 39.2 57.1 56.0 55.2 56.9 56.0 53.8 56.3 55.0 54.4 56.1 55.4
Sr/x107° 95.0 5526.0 717.0 104.0 5446.0 451.0 108.0 5466.0  578.0 180. 0 1163.0 536.0
Y/x107° 27.0 2876.0 632.0 12.0 2576.0 555.0 19.0 1766.0  292.0 9.8 1484.0 250.7
Ce/x107° 13.0 7593.0 1502.0 24.0 1799.0 237.0 17.0 2427.0 300.0 0.5 220.0 41.0
Yb/x107¢ 1.2 247.0 41.0 .0 297.0 42.0 1.3 130.0 21.7 0.1 138.0 23.6
Sm/x107° 11.0 822.0 200.0 4.0 339.0 64.5 3.0 302.0 53.0 0.3 99.0 20.0
Nd/x107° 21.0 3657.0 973.0 18.0 1225.0 203.0 13.0 1638.0  235.0 0.7 222.0 48.0
S REE/x107° 117.0 10995.0 3015.0 87.9 4295.0  708.0 99.5 5687.0  792.0 4.5 875.0 175.0
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Fig. 6 Probability distribution of U-Ph ages of detrital zircons. (a—c) The Liaohe River, Luanhe River and Haihe River ( Lin et al. ,
2020a). (d) The Yellow River (Nie et al. , 2015). (f, g) Bedrock and detrital from the Jiaodong Peninsula ( Zhao et al. , 2018;
Lin et al. , 2020a). (h) A Miocene borehole in the Bohai Central Basin. (e, i, j) boreholes in the Liaodong Bay, Bohai Central
Basin and Laizhou Bay ( Huang et al. , 2020)
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Fig. 7 MDS plot showing the K-S distances between the zircon
U-Pb ages
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