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Abstract: Under the combined pressures of climate change and anthropogenic activities, lake ecosystems across the Lake
Poyang Basin have undergone varying degrees of degradation. A comprehensive understanding of the long-term environmental
evolution of the lake basin is therefore crucial for its ecological restoration and conservation. Based on 2'°Pb dating, this study
applied a multi-proxy analysis—including total organic carbon (TOC), total nitrogen (TN), C/N ratio, organic carbon
accumulation rate (OCAR), total nitrogen accumulation rate (TNAR), and stable carbon isotope of organic matter (5"*Corg)—
to sediment cores from Lake Junshan and Lake Qinglan in the southern Lake Poyang Basin. This approach was used to identify

the main sources of sedimentary organic matter and elucidate the mechanisms driving changes in primary productivity and
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eutrophication over the past century. Results show that C/N ratios and §'*C,cg values ranged from 7.7-10.5 and —23.9%o to —
22.0%o in Lake Junshan, and from 8.7-11.3 and —26.3%o to —21.7%, in Lake Qinglan, indicating that sedimentary organic
matter in both lakes was primarily derived from macrophytes and phytoplankton. After 1905 in Lake Junshan and after 1980
in Lake Qinglan, TOC and TN concentrations increased, reflecting a general trend of rising primary productivity. Differences
in the response of 6'*C,g to productivity changes highlighted variations in aquatic plant community composition between the
two lakes. Specifically, Lake Junshan —mainly influenced by climate warming and aquaculture—underwent a successional
shift over the past two centuries: from macrophyte dominance, through a transitional phase of macrophyte-algae co-dominance,
to the current algal-dominated state. In contrast, Lake Qinglan experienced a decline in submerged vegetation after river
diversion in 1958, largely due to increased sediment input. After 1980, additional pressures from domestic sewage and
agricultural non-point source pollution associated with urbanization further accelerated this trend, leading to phytoplankton
becoming the dominant source of sedimentary organic matter. By comparing ecological evolution across different sub-regions
of Lake Poyang, this study provides a scientific basis for clarifying the mechanisms of ecological degradation driven by the
interplay of multiple stressors.
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Fig. 1 (A) Sampling points at Qinglan Lake and Junshan Lake; (B) Elevation map of Lake Poyang area and other sedimentary Sample
points mentioned in this study; (C) Lake Poyang area division, I: Northern river area, II: Central main lake area, III: River tail area,

1V: Artificial Lake area
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from Lake Junshan (a-c) and Lake Qinglan (d-f)
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Fig. 3 Variation in TOC(a, g), TN (b, h), C/N (c, i), "*Co (d, j), OCAR (e, k), TNAR (f, I) in the sedimentary records of Junshan
Lake(left) and Qinglan Lake(right)
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Fig. 5 (a-b) Annual mean temperature and cumulative precipitation in Jinxian County (1901 - 2022); (c) Variation in §'3C values in
Qinglan Lake; (d) Variation in 8'3Cqrg values in Junshan Lake; () Variation in canthaxanthin (cyanobacteria biomarker ) content at
site S 4553); (f-g) Variation in C/N ratio and 8'*Cq, values at site S 2 [')(h-i) Variation in C/N ratio and §'*C,y values at site S 3013; (j-

k) Variation in C/N ratio and §'*Cy, values at site S 1113]; (1) Variation in the lowest water level of Lake Poyang.
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