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Abstract: This study analyzed redox sensitive elements (Fe, Mn, Mo, and V) in a well-dated sediment core (WS)
recovered from the seasonal low-oxygen zone of the Pearl River Estuary, South China, in an attempt to infer the
evolutionary process of the redox status of the sedimentary environment during the last two millennia and
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elucidate its response to anthropogenic activity and natural climate variability. Our results showed that downcore
redox sensitive elements Fe, Mn, Mo, and V exhibited distinct distribution patterns, among which the enrichment
of V is predominantly controlled by increased terrestrial input, whereas Mo entered sediments by combining with
Fe and Mn oxides after removing terrigenous debris inputs. The paleo-redox proxy, based on the authigenic
enrichment/depletion of Fe-Mn-Mo, suggested a progressive decrease in sediment oxidation intensity, but an
increase in reduction intensity during the last two millennia; however, the oxidized conditions aggravated during
three warm periods, that is, the Roman, Medieval, and Current Warm Periods, as indicated by the enrichment of
Fe-Mn-Mo coupled with significantly high terrestrial organic carbon content. Increased anthropogenically derived
nutrient delivery from the Pearl River Basin during the last two millennia resulted in enhanced primary production,
and consequently impacted the redox status in our study region. As a result, anthropogenic activities (e.g., land
clearing and agriculture) and climate fluctuations are the primary drivers for the redox variations of the Pearl
River Estuary during the last 2000 years.
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Fig.6 Evolution processes of RSEs/Al in the sediment core WS and its comparison with different records of changes in

the East Asian summer monsoon (EASM)
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