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Palaeoclimatic and environmental changes since the Mid-Holocene in the Hangzhou Bay
and their possible impacts on the evolution of Liangzhu Culture
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Abstract: A 3.20-m sediment core was obtained near the Ancient Liangzhu City, west of the Hangzhou Bay. AMS dating and mul-
tiple proxies were applied to reveal the climate and environmental changes since the mid-Holocene in Hangzhou Bay and their possi-
ble impacts on the Liangzhu Culture ( ca. 5200 —4000 cal a B. P. ). It indicated that the enrichment of foraminifera during ca.
7500 —5200 cal a B. P. demonstrated a tidal flat environment. While, the disappearance of foraminifera since ca. 5200 cal a B. P. , sug-
gested the initiation of freshwater environment. During ca. 5200 —5000 cal a B. P. , both evergreen and deciduous broad-leaved
vegetation dominated, followed by few coniferous vegetation, indicating a relative warm-wet climate condition. During ca. 5000 —
4000 cal a B. P. , an increase in coniferous trees showed a cool-wet climate setting. The evergreen broad-leaved vegetation pre-
vailed during ca. 4000 — 1500 cal a B. P. as the coniferous vegetation declined, suggesting a warm and dry climate condition.
Meanwhile, the increases in hydrophytic herb, fern and algae proportions exhibited a freshwater marsh environment. During 1500 —
400 cal a B. P. , a magnificent decline in arboreal vegetation, Pinus, in particular, was witnessed as well as the increase in herba-

ceous vegetation, implying an enhanced dry climate condition. Meanwhile, the increases in hydrophytic herbs and ferns would re-
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flect the muddy environment. The recent 400 cal a B. P. witnessed a sharp increase in coniferous vegetation against the evergreen
broadleaved vegetation, reflecting a period of climate cooling. The Graminea ( >40 pum) pollen had been found since the last
5000 cal a B. P. indicating consecutive rice cultivation in the west of Hangzhou Bay. However, concentration of Graminea de-
creased during the transition of Late Liangzhu (ca. 4000 cal a B. P. ) to subsequent Maqiao Culture ( ca. 3900 =3200 cal a B. P. )
when the climate became relatively cold-dry. The coincidence of cold-dry climate, expanded freshwater marsh land and depressed
human activities implied by the fall of Graminea proportion after ca. 4000 cal a B. P. suggested the possible linkages of environment
and climate change to the fall of Liangzhu Culture.

Keywords : Mid-Holocene ; Hangzhou Bay; palaeoenvironmental change; palaeoclimate; pollen; Liangzhu Culture
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Fig. 1 Geographic setting of study area and location of sediment cores''®
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