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Abstract: Lake palaeoecology is an important branch of palaeolimnology, which aims to reconstruct the evolution of lake ecosys-
tems on various spatiotemporal scales, and answer the questions of ecology, global change and environmental management through
multiple subfossil biological proxies in the sedimentary records. This paper reviewed the history of palaeoecology studies at home
and abroad. After introducing the fundamental principles of lake palaeoecology, this paper further elaborated the main progresses
and achievements of palaeoecology research in China in the past 20 years, including (1) the transfer function models to quantita-
tively reconstruct past climate and environmental parameters (temperature, salinity, total phosphorus, etc.) based on a variety of
biological and biomarker compound proxies were established; (2) the laws of the lake ecological environment evolution in different
geological historical periods and in the past century, and its response characteristics and mechanisms to the natural and anthropo-
genic driving forces were revealed; (3) the palaeoecological records were used to diagnose the regime shift patterns and early signal
characteristics of lake ecosystems, and the relationships between the biological structures and resilience loss of lake ecosystems were
quantitatively revealed. These results provide important basis for lake environmental management and governance. In the end, the
paper makes a prospect for the study of lake palaeoecology in China and puts forward the emphasis for the future studies.
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Fig.1 Technical diagram of transfer function
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Fig.2 Diatom community succession in Lake Lugu and its relationship with catchment vegetation and

environment since the Last Glacial Maximum
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Fig.3 Diatom relative abundance stratigraphy of Muge Co and its relationship with lake hydrology and

regional climate (a; diatom record of sediment core; b: diatom PCAI scores compared with vegetation
change and a regional reconstructed temperature profile; c¢: comparison between diatom PCA1 scores and

quantitative reconstruction of water depth)
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Fig.4 A diagram of the ecological evolution stages of lakes in the middle and

lower reaches of the Yangtze River in the past century
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Fig.6 Regime shift scenarios in Lake Zhangdu (a—c) and Lake Chaohu (d-f) of the Yangize River Basin

(a and d, the PCAI scores of the diatom assemblages indicate the diatom ecological change;

b, the median particle size of the sediments shows the hydrological change of the lake;

e, phosphorus concentration in sediments indicates the accumulation of nutrient from catchment;

¢ and f are the relationships of ‘ pressure’ and ‘state’ in the respective lakes)
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