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Abstract: As the largest marginal sea in the western Pacific Ocean, South China Sea (SCS) is sensitive to the East Asian monsoon and global
climate change. The provenance of SCS sediments remains controversial. We carried out a systematic magnetic analysis on Core SCS-02 from
the Qiongdongnan Basin, to trace the origin of sediments. Results show that the magnetic carriers of Core SCS-02 sediment are mainly
magnetite and hematite. Since 16 kaBP, the particle size and magnetic mineralogy have shown systematic changes, indicating the change of the
sedimentary source-sink process. During 15.5~16 kaBP, the sediments were with higher magnetic susceptibility, coarser grain size, and higher
coercivity. The sea level was 100 m below the modern one, and the Yingge Sea was above the ancient sea level. The ancient Red River estuary

was closer to the study area, leading to more material transported from the old Red River to the depositional area. During 7.5~ 15.5 kaBP, sea
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level rose rapidly, the total content of magnetic minerals decreased, but the relative content of magnetite gradually increased, and the magnetic

particles became finer, indicating that the contribution of ancient Pearl River and Taiwan increased with the rise of sea level. Since 7.5 kaBP, the

modern land and sea pattern had been formed fundamentally, changes in magnetic mineral composition and particle size stabilized relatively,

and the sediments were mainly from the modern Red River and the Pearl River. Therefore, the environmental magnetic parameters are good

proxies for the source-sink changes of sediments in the South China Sea, and provide an effective reference for the studies of sea level change

and climate evolution.

Key words: environmental magnetism; magnetic minerals ; source-sink information; South China Sea
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Fig.1 Location of core SCS-02 and water currents in the South China Sea

Distribution of the S-ratio in river sediments is illustrated with color coded circles, indicating magnetite versus hematite content!"**), Yellow triangles indicate

previous boreholes studied in the South China Sea (337PCF, MD12-34320"1 XS12%, STA228°, Site38P", PC3385%, KNG5™), ODP11465, CS-11P). The red

dashed lines indicate the ancient coastline of the northwestern south China sea at 15 kaBP, The blue dashed lines indicate the ancient coastline of the

northwestern south China sea at 10 kaBP"®'. The black dashed lines indicate paleo-river systems of the red river. The brown arrows show the amount of

sediment transported by the river.The gray arrows indicate the East Asian monsoon.
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Fig.3 Magnetic fabric characteristics of Core SCS-02

a: Equal area projection of AMS data, b: projection of magnetic line and magnetic surface, c: anisotropy and magnetic surface projection, d: anisotropy and

magnetic line projection.
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Fig.4 Down-core lithological and magnetic parameters of Core SCS-02
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Fig.5 Rock magnetic results of typical samples of Core SCS-02

a: Depth dependence curve of magnetic susceptibility, b-d: x-T curves, e-g: IRM acquisition curves, h-j: magnetic hysteresis loop, k-m: FORC (first-order

reversal curve) diagrams.
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Fig.8 Down-core variations of environmental magnetic parameters

Relative sea level is from reference[36].
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Fig.9 Results of normalized rare earth element of Core SCS-02

a: UCC-normalized REE patterns, b: Scatterplots of 8Eu and (Gd/Yb)y;, c: Scatterplots of 3Eu and 8Ce, d: scatterplots of (Gd/Yb)y and (La/Yb)y, e: scatterplots
of (La/Sm)y and (La/Yb)y. UCC-normalized REE patterns and ratios are from core SCS-02 and adjacent rivers, including Hainan island"*, the core STAT22

from Beibu Gulf*”), the Red River ], Pearl River Estuary!®”, southwestern Taiwan rivers*”, and Luzon'*”,
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