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Tropical rainfall variations and human activities of last 1 000 years recorded by lake deposits on the Dongdao

Island, Xisha Islands
ZHANG Ling, YANG Xiaoqiang, SHANG Shengtan, ZHANG Tingwei, LI Guanhua, RUAN Jiaoyang
Department of Earth Sciences and Engineering, Sun Yat-sen University, Zhuhai 519000, Guangdong, China.

Abstract: A series of paleoclimate researches have been made in the South China Sea for the past 1000 years, that provided the insights to the
understanding of regional climate change pattern and served as the basis to predict and evaluate the future trends of climate change under the
joint actions of the human and the nature. Numerous natural archives and proxies are adopted to reveal the climate changes in different regions
of China influenced by monsoon and tropical ocean processes. However, due to the lack of high-resolution climate records, our knowledge about
the link between precipitation patterns and monsoon variability remains incomplete, particularly in the tropical region. In order to study the
rainfall patterns and the history of anthropogenic activities in tropical zones during the time of AD 1000—1700, we studied such proxies as
grain-size distribution and magnetic parameters collected from the sediments of the Cattle Pond on the Dongdao Island of the Xisha Islands. The
results show that the precipitation on the Dongdao Island is mainly influenced by ENSO activities and the movements of the Intertropical
Convergence Zone. Both of the factors will increase rainfall in the study area, which is opposed to the pattern of the Monsoon system. Human
activities on the island were vigorous during the Southern Song Dynasty and the Late Ming Dynasty when the climate is humid and rich in
rainfall. There are two periods characterized by sandstorms occurred in northern China during the time of AD 1000—1200 and AD 1450—1600
respectively in the Xisha Islands, reflecting the long-distance migration and precipitation of dust by air.

Key words: tropical rainfall; human activity; dust record; Dongdao lake
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Fig.1 Map of Xisha Islands and Gonghai Lake showing the location of the boreholes

a. The location of Xisha Islands and Gonghai Lake (the black box is the location of Xisha Islands and the red dot is the location of Gonghai Lake); b. The

location of the Dongdao Island (the yellow box is the location of Cattle Pond); c. Borehole location (the yellow dotted line is the boundary of Cattle Pond, the

red square is the drilling location).
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Fig.2 Comparison of lithology and magnetic susceptibility of core DD-1, DD-2 and DD

The red numbers represent the normal ages while the green numbers represent the uncertain ages; The red dotted lines show the correlation depositional

horizons among three boreholes.
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Fig.3 Age-Depth model of borehole in Cattle Pond

The solid line represents the mean age; The left and right dotted lines
represent the minimum and the maximum age respectively; The triangle
symbols represent the calibrated AMS'C ages, and the line on the triangle

represents the age error.
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The gray bar marked the stronger hydrodynamics condition.
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Fig.6 Environmental magnetic proxies variations along with the age profile

The dots and line represent the original data, and broken lines display the 5-point adjacent average smoothing data; the gray bar mark more terrigenous input.
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Fig.7 Correlation of tropical rainfall and monsoon climate in Cattle Pond, Dongdao Island, Xisha Islands

a. Grain size of sediments in Cattle Pond, b. Oxygen isotope of Ostracoda shells in Cattle Pond?”, c. Grain-size of sediments in Maar Lake, Shuangchiling,

Hainan Island®”, d. Oxygen isotope records of stalagmite in Kiang Cave, Thailand®¥, e. Oxygen isotope records of stalagmites from the Wanxiang Cave,

China™, f. El Junco sand record, Gala pagos Islands, eastern tropical Pacific®". The age range was restricted by AMS"C of four bulk sediment samples.
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Fig.8 Two dust storm events recorded in the lake deposits on Xisha Islands

a. Grain size of sediments in Cattle Pond, b. Dust storm record of Gonghai Lake®®”, c. Dust record proxy of Dongdao Island (HIRM/SIRM). Gray bars

represent the periods during which the two dust storms occurred.
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