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Locations of the boxcore sampling in the study area, isopach of mud wedges, isopleths of cold water masses,

and circulation patterns
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Characteristics and provenance of rare earth element in mud wedge in the sea

area north of Shandong Peninsula since 2 ka
2343 LIU Jun"”", FENG Yongcai', CHANG ging', LI Jialin', YUAN Jidong',
LI Mengtingl, NING Fulongz, LIU Changlings, SONG Xuan®

(1 Yantai Center of Coastal Zone Geological Survey, China Geological Survey, Ministry of Natural Resources Observation and Research Station of

WU Shuyu

Land-Sea Interaction Field in the Yellow River Estuary, Yantai 264000, China; 2 School of Engineering, China University of Geoscience (Wuhan),
Wuhan 430074, China; 3 Key Laboratory of Submarine Geosicences, Ministry of Natural Resources, Hangzhou 310012, China; 4 Chinese Academy
of Geological Sciences, Beijing 100037, China; 5 Laboratory for Marine Mineral Resources, Qingdao Marine Science and Technology Center,

Qingdao 266237, China; 6 College of Earth Science and Engineering, Shandong University of Science and Technology, Qingdao 266590, China)

Abstract: The mud wedge in the Shandong Peninsula serves as a pivotal sedimentary body, linking the Bohai Sea
with the Yellow Sea. It plays a significant role in the sedimentation system of China seas as an essential compon-
ent of "source-sink" system in the edge of the Chinese continental shelf. The controlling factors of rare earth ele-
ments (REEs) and the provenance of the wedge sediment in this area were studied based on the analysis of AMS
“c dating, grain size, and REEs content of the ZZ04 boxcore samples at the northern offshore of the Shandong
Peninsula. Results indicate that the boxcore samples consist of mainly silty sand in relatively simple material com-
position with a trend of coarsening in grain size from deeper to shallower depths. Upon normalization with chon-
drites, the REEs exhibit a characteristic enrichment of light rare earth elements (LREEs) and relative stability of
heavy rare earth elements (HREEs), forming a distinct right-leaning V-shaped pattern indicative of a clear terri-
genous signature. Further comparative analysis on the REEs between the ZZ04 sample and surrounding rivers’
after continental crust normalization revealed that the distribution patterns of ZZ04 samples closely resemble those
of the Yellow River. In contrast, they show significant differences from those of the rivers in South Korea and the
Shandong Peninsula. Additionally, correlation analysis between REEs and grain size suggested that the distribu-
tion of REEs in the mud wedge is influenced by the "grain size effect" since approximately 2,000 years ago. The
source of the mud wedge comes mainly from the Yellow River. After the establishment of the modern ocean cir-
culation system, the fine-grained sediments carried by the Yellow River flowed eastward along the northern coast
of the Shandong Peninsula through the Bohai Strait into the Yellow Sea, and then encountered by the northward
Yellow Sea Warm Current, which decreased the flow velocity and resulted in the settlement of a large amount of
fine-grained matter in the northern waters of the Shandong Peninsula, forming a unique Q-shaped underwater
delta.

Key words: Shandong Peninsula; grain size; rare earth element; mud wedge; provenance
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