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Abstract: The Nenjiang River Basin, a key distribution area of prehistoric cultural sites in Northeast China,
possesses rich water and fishery resources, making it an ideal region to investigate the interactions between

prehistoric human activities and hydrological conditions. Taking Lake Yuejiapao in this basin as a case, this
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study quantitatively reconstructs Holocene hydrological evolution and fishery resource changes. By
integrating regional prehistoric archaeological records, it explores the mechanisms through which natural
resources influenced prehistoric human subsistence strategies and settlement evolution. The research aims
to examine how prehistoric societies, primarily reliant on fishing and hunting, adapted their human-
environment relationships in response to hydrological fluctuations. Results indicate that: (1) During 13-7
cal ka BP (Early to Middle Neolithic), hydrological conditions and fishery resources continuously increased,
with maximum fish productivity reaching 1928.55 t/year, capable of supporting a maximum population of
9180 people and sufficiently meeting the protein needs of contemporary human groups. Abundant and stable
water and fishery resources promoted settlement development and the formation of a sedentary lifestyle
during this period; (2) Around 5.5 cal ka BP (Late Neolithic), possibly influenced by unstable climatic
fluctuations and flooding, settlements in the region generally declined. However, per capita resources may
have increased relatively, resulting in comparatively favorable living conditions and more thorough
utilization of fishery resources; (3) After about 5.0 cal ka BP, water resources diminished, and fish
productivity declined to 1198.53 t/year, supporting a minimum population of only 5705 people. By the
Middle Bronze Age, fishery resources in Lake Yuejiapao could no longer fully satisfy the substantial demand
from a rapidly growing population. Consequently, people gradually increased livestock rearing to obtain
more stable protein sources and sustain social development; (4) Hydrological changes also drove the
evolution of settlement spatial patterns. Neolithic settlements were located closer to water bodies, whereas
later settlements migrated to higher elevations, reflecting active adaptation to flood risks. This study
provides the first quantitative reconstruction of hydrological conditions and fishery resource variation in
the region, revealing close linkages between hydrology and human survival, settlement location, and
subsistence patterns, and offers a new perspective for further research on human-nature interactions.
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Fig 1. Geographical location of Lake Yueliangpao and the distribution of paleoclimate record sites cited in this study. The
main map shows the water systems and elevation of Lake Yueliangpao and its surrounding areas. The numbers on the map
represent the paleoclimate record sites used for comparison in this paper: 1. Lake Hulun; 2. Tuofengling; 3. Moon Lake; 4.

Lake Wudalianchi; 5. Dabusu; 6. Qianliucun; 7. Sihailongwan.
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Fig.4 Changes in annual fish productivity at Lake Yueliangpao and regional archaeological records since the Holocene. (a-¢)
Annual fish productivity at Lake Yueliangpao contributed by phytoplankton, zooplankton, benthic organisms, organic detritus
and humus, and the total fish productivity; (f)Minimum potential population capacity supported by protein provided through
fish productivity; (g-h) Minimum number of identified individuals (MNI) of fish and mammal bones; Minimum number of
individuals (MNI) of fish and mammal bones (Note: the early neolithic records are from the Shuangta site, while all
remaining records are from various cultural layers of the Houtaomuga site). (i) Changes in settlement area around Lake

Yueliangpao.
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Fig.6 Holocene annual precipitation record in the Nenjiang River Basin and its comparison with reconstructed
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percentages from Lake Hulun; (c) Reconstructed precipitation from Lake Sihailongwan and Wudalianchi; (e) Arboreal pollen
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(this study). (h) Dabusun Lake diatom PCA1 score; (i) Tuofengling Paq ratio; Asterisks in the figure represent key climate

events, while shading indicates the period of the Holocene precipitation maximum.
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