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Provenance and environmental evolution indicated by magnetic characteristics of lake sediments in the lower Yellow
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Abstract: Lake sediments in the Yellow River reached are important geological carriers that record the overflow, diversion, and sedimentary
environment changes of the river. Previously, it was difficult to effectively distinguish the Yellow-River-soured materials from those from other
sources in the region, our knowledge of provenance and sedimentation in the lakes in the lower Yellow River reaches were inaccurate, which
affected the comprehension of the changes in the lower Yellow River and the evolution of the sedimentary environment. The magnetic mineral
characteristics of modern sediments and lake boreholes in the lower reaches of the Yellow River were studied. The sources of floodplain
sediments in the Dayeze Lake borehole and the major sedimentary processes recorded in the Huangdun Depression borehole sediments in the
northern Jiangsu were analyzed, from which key information of changes in river channel and sedimentary environment of the lower Yellow
River reaches was extracted. Based on the differences in magnetic mineral types, particle sizes, and components, the main source of flood
sediments in the Dayeze Lake borehole was identified as Yellow River silt, which confirms the effectiveness of magnetic mineral characteristic
analysis in source identification and can be used to explore lake sedimentary processes. Furthermore, through the comprehensive analysis of
high-resolution environmental magnetic indicators and environmental proxy indicators such as particle size and total organic carbon (TOC), it

was revealed that since the early/middle Holocene (—~9712 aBP), the sedimentary environment in the Huangdun Depression underwent very
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different sedimentation processes and the major transition from lacustrine terrigenous clastic facies to river flood facies took place at ~4201

aBP, indicating the earliest time when the Yellow River affected the Huangdun area in the northern Jiangsu. The above provenance analysis

based on magnetic mineral characteristics and the discussion on sedimentary environment changes provide important scientific references for a

deeper understanding of the changes in the lower reaches of the Yellow River and its relationship with lakes.

Key words: magnetic minerals; sediment source; depositional environment; lakes in the Lower Yellow River; Dayeze Lake; Huangdun
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Fig.1 Study area and location of sampling points

a: The approximate locations of ancient Dayeze Lake and ancient Huangdun Depression (based on literature

s 431 regional geological maps, and field

investigations), as well as the modern sampling points in the lower reaches of the Yellow River; b: location and local environment of drilling hole in Dayeze

Lake; c: location and local environment of drilling hole in Huangdun Depression.
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Fig.2 Lithology of drilling holes in lakes of the lower Yellow River

a: The lithology of drilling hole in Dayeze Lake (modified from Wei et al.l'”)), b: the lithology of drilling hole in Huangdun Depression.
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Fig.4 Hysteresis characteristics of typical samples

a-d: Hysteresis loops, e: the difference between the upper and lower branch curves of the hysteresis loop and the first-order derivative curve relative to the

applied magnetic field (-dAM/d magnetic field), f:ithe Day Plot. HH, DYZ, DW, and TS are the same to those in Fig. 3.
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Fig.5 Magnetic domain states of typical samples

a: The Néel plot™), b: the Lascu plot®®. SD: single domain, MD: multi-domain, SP: superparamagnetic particles, PSD: pseudo-single domain, USD: uniaxial

single domain, CSD: cubic single domain, ISD: interacting single domain, UNISD: uniaxial noninteracting single domain. HH, DYZ, DW, and TS are the same

to those in Fig. 3.
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Fig.6 Magnetic components of typical samples

a-d: IRM acquisition curve, e-h: component model based on Batch UnMix method®”, i-j: first-order reversal curve (FORC) diagram. HH, DYZ, DW, and TS

are the same to those in Fig. 3.
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Fig.7 Correlation analysis of magnetic parameters of typical samples
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Fig.8 Changes in magnetic parameters and other environmental indicators in the Huangdun ancient depression (ZN borehole)

a: Magnetic susceptibility (y;g), b: TOC, c¢: component 2 obtained from grain-size unmixing™”, d: SIRM/y, e: median grain-size, f: component 1 obtained from

grain-size unmixin®, g: §3090,. The “13 m” (left-black dashed line) represents the boundary between different sedimentary environments, corresponding to

4201 aBP"?. The age at the bottom of the borehole (right-black dashed line) is 9 712 aBP*?, The orange pink and gray areas correspond to the fine and coarse

particle components in the binary structure under fluvial deposition, respectively.
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