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Fig.4 The variation of pollen and charcoal percentages with depth in the SSYZ profile
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Fig.5 The particle size frequency curves of typical samples from different layers in the SSYZ profile
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Table 2 Pottery and stone tool statistics from the Shangshan Site

during the early period of the Shangshan Culture”
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Abstract: The Shangshan Site, a representative archaeological site of the Shangshan Culture (11.5~8.5 ka) , is lo-
cated on the northern bank and the second terrace of the Puyang River in the upper reaches of the Qiantang River. It
is the earliest Neolithic Site ever found in the lower reaches of the Yangize River. The carbonized pottery and rice re-
mains explored at the Shangshan site reveal the important position of rice farming during the early and middle period
of the Shangshan Culture, as well as the origin of rice farming in the lower reaches of the Yangtze River, and even
eastern China. Recently, many studies have been conducted on the Shangshan Site, mainly focusing on the cultural
features of the site, unearthed remains, and other research perspectives. However, there is currently a lack of a sys-
tematic study on how the environmental background duration impacts the evolution of the Shangshan Culture. Based
on the measurement of grain size, magnetic susceptibility (MS), soil total organic carbon (TOC), and sporopollen
and charcoal analysis in samples taken from the SSYZ section and the ash pit in the exploration area, in combination
with the archaeological materials and regional climate background, this paper aims to investigate the variation of sedi-

mentary environment in and around the Shangshan Site and study the environmental background in the human-
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land relationship evolution history for prehistoric times in Zhejiang province. The results indicated that: (1) Since
the Late Pleistocene (130 ka ~ modern ), regions in and around the Shangshan Site experienced four sedimentary evo-
lution stages, including flood plain (202~142 c¢m) , dust accumulation (142~72 c¢m) , archaeological cultural layer
(72~24 c¢m), and modern farming (24~0 cm). (2) Times when dust accumulation was the turning stage of sedimen-
tary evolution in and around the Shangshan Site. During this stage, the climate and environment were dry, and dust
accumulated on the second terrace of the river, which resulted in terrain rise and eventually free from the influence of
floods. Additionally, the material composition, mainly composed of silt, laid the parent material foundation for early
rice agriculture. (3) The MS of the SSYZ section increased from the bottom to the top, and the low-frequency and
high-frequency magnetic susceptibility reached their peak for this section in the cultural layer. It was consistent with
the variation trend of MS from the excavation cultural layer in the ash pit of the exploration area, reflecting the influ-
ence of human activities on the MS and the existence of cultural layer of the Shangshan Culture. (4) During 130~11
ka B.P., the concentration of sporopollen and charcoal increased and then decreased, the pollen percentage of trees
and shrubs decreased, while the upland herbs slightly increased, and the pollen percentage of wetland herbs in-
creased significantly, suggesting that the overall background of paleoclimate and paleoenvironment in and around the
Shangshan site was favorable, but experienced greater fluctuations and experienced a deteriorating trend, and the
vegetation coverage was higher but showed a decreasing trend. Furthermore, the impact of water from river or other
water area increased, which could add support for the subsequent human activities. The temperature rose, the water
and heat conditions improved, the plant resources were richer, the content of TOC in soil gradually increased, and
the soil fertility also improved during the Holocene, which were all conducive to the existence and development of hu-
man activities. The geographical location near the river was beneficial to the ancestors of the Shangshan Culture , al-
lowing them to obtain irrigation water and stone materials. The natural environment of the Shangshan Site was suitable
for human living, and ultimately gave birth to the earliest Chinese rice-farming agricultural culture. The reduction of
trees and shrubs and the increased population of upland and wetland herbs could be the result of the utilization of
plant resources and other types of human activities.

Key words: grain size; sedimentary evolution; human activities ; Shangshan Site; sporopollen analysis



