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Grain Size Characteristics of Boreholes in Funing Bay,
China and Their Environmental Indications
since the Last Deglaciation Period
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Abstract: As the key zone of sea-land-air interaction, the coastal zone of South China has developed coastal
sediments with a scale of thousands of years in evolution history, which is an important carrier to accurately record
the regional paleoenvironment changes under the sea-land-air interaction. There were lots of scientific discussion
about coastal sediments of South China in association with sea level fluctuation on a long-term scale, but hardly
involving with short-term paleoclimatic events which may be recorded by granularity information in the coastal
sediments on a particle-size scale. Because short-duration paleoclimate events occurred in a short time and their
occurrences were difficult to be accurately determined, and available material carriers and proxy indicators in
sediments, all of which prevented scientists from comprehensively interpreting and understanding paleoclimate and
paleoanthropology.

Sediment grain size is an effective index for paleoenvironment reconstruction. The granularity end-member
analysis (EMA) method can isolate sensitive components from complex granularity data and is widely used in
paleoclimate research.

In this study, the 0 —8 m segment of samples at FN1 borehole in Funing Bay, Xiapu, Fujian was selected for
test. Based on photoluminescence dating scale, and sediment granularity as main environmental proxy index, it
elucidates the characteristics of sediment grain size by means of end-member analysis, principal component analysis
and correlation analysis; then by combined with the change of TOC/TN content, it discussed the significance of
environmental indication.

It found that (1) The sediments from O —8 m in the borehole were dominated by silt, with widely fluctuated
percentage content of each grain size in different sedimentary phases. And it can be divided into three sections
(UL, U2 and U3) according to the grain size trend and the curve of grain size parameters. (2) Three end-
members were selected for analysis by BaskMMA method. Among them, EMI represented low-energy deposition
conditions, dominated by fine silt, which was a sensitive to East Asia winter monsoon ( EAWM ), a indicative of
intensity of EAWM. EM2 represented medium-energy deposition conditions, suggesting possible mutations in grain
size, TOC/TN and deposition rate. Due to East Asian monsoon, it brought out an increase in terrigenous

geomaterial. EM3 represented high-energy deposition conditions, manifested as enhanced regional hydrodynamics
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and increased sediment coarse-grained content. Frequent shifts in high-energy and low-energy conditions
complicated sedimentary processes and formed sea-land transition phase. (3) From 3.9 ka B.P. t03.7 ka B. P. ,
from 1.4 ka B. P. to 1.2 ka B. P. and about 500 years ago, the grain size and TOC/TN of sediments changed
significantly. By comparison with previous studies on East Asian monsoon and ENSO changes, it revealed that
abrupt changes in environmental proxies was closely related to the frequency of storm surges occurring along the
coast of South China in the same period, which might pose a serious threat to habitation in the region, and
consequently affected the regional cultural succession, suggesting that characteristics such as sediment grain size
characteristics and changes in the content of TOC/TN have the potential to be indicative of regional human activities
and environmental evolution.

This study can support paleoenvironmental reconstruction and human cultural studies for the coastal zone of

South China.
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