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Table 2 Age-depth relation based on "' Cs dating
° /em /em /em /em
— 0 2008 17 1969 34 1935 51 1896
1 2006 18 1967 35 1933 52 1894
2 2003 19 1965 36 1931 53 1891
3 2001 20 1963 37 1929 54 1888
4 1998 21 1961 38 1926 55 1886
5 1996 22 1959 39 1924 56 1883
6 1994 23 1958 40 1922 57 1881
° 7 1991 24 1956 41 1919 58 1878
Cramer N T 8 1989 25 1954 42 1917 59 1876
15 R 9 1986 26 1952 43 1915 60 1873
10 1984 27 1950 44 1912 61 1870
3 11 1982 28 1948 45 1910 62 1868
12 1980 29 1946 46 1908 63 1865
3.1 13 1977 30 1944 47 1905 64 1863
137 Cs 14 1975 31 1942 48 1903 65 1860
7 15 1973 32 1940 49 1901
~Cs 1952 16 1971 33 1938 50 1899
1963 97 Cs
. 137 g )
20 cm 26 cm 3,
45 cm\35 cm 12 cm
( 2). 1963 ( 20 cm) 1952 4 . 45 em
( 26 cm) ( <4 pm) (4 ~16 pm)
5.4 mm/a; 2008 1963 (4 ~16
2008 4.4 mm/a; 1952 m) (32 ~64 pm) ( >64 pm)
2008 4.6 mm/a'® .

45 ~35cm
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Fig.3  Characteristics of grain-size distribution in Chaiwopu Lake sediment
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Table 3 Principal components loadings matrix

F Fy F F, F Fy

1 0.97 -0.16 23 0.99 -0.11 45 0.37 0.83

2 1.00 -0.03 24 0.98 0.15 46 1.00 -0.01
3 0.98 0.04 25 0.98 0.14 47 0.98 -0.11
4 0.94 0.33 26 0.98 0.15 48 0.99 -0.10
5 0.96 0.25 27 0.96 0.25 49  0.93 -0.36
6 0.98 0.11 28 0.98 -0.12 50 0.95 -0.31
7 1.00 0.02 29 0.98 -0.15 51 0.87 -0.45
8 0.96 -0.24 30 0.99 -0.15 52 0.99 -0.08
9 0.94 0.31 31 0.97 -0.23 53 0.97 -0.22
10 0.93 0.35 32 0.98 0.16 54 0.98 0.05

11 0.87 0.46 33 0.8 0.46 55 0.95 0.16

12 0.97 -0.24 34 0.85 0.50 56 0.99 -0.02
13 0.98 -0.22 35 0.98 -0.21 57 0.93 -0.34
14 1.00 -0.05 36 0.91 0.4] 58 0.96 -0.27
15 097 -0.17 37 0.93 0.34 59 0.8 -0.45
16 0.98 -0.19 38 0.74 0.65 60 0.86 -0.48
17 1.00 -0.02 39 0.93 0.24 61 0.90 -0.42
18 0.99 -0.10 40 0.65 0.75 62 0.96 -0.25
19 0.99 -0.14 41 0.94 0.31 63 0.98 -0.11
20 1.00 -0.07 42 0.84 0.54 64 0.96 -0.12
21 0.99 -0.09 43 0.56 0.80 65 0.90 -0.42
22 0.98 -0.15 44 0.52 0.79
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Environmental Changes Inferred from Environmentally Sensitive
Grain-size Component Records in Chaiwopu Lake Xinjiang

MA Long' WU Jingdu® JILILI Abuduwaili'

(1. State Key Laboratory of Desert and Oasis Ecology Xinjiang Institute of Ecology and Geography Chinese Academy of Sciences Urumgi 830011;
2. State Key Laboratory of Lake Science and Environment Nanjing Institute of Geography and Limnology
Chinese Academy of Sciences Nanjing 210008)

Abstract: Grain-size analysis of a sediment core CW02 and surface sediments of the drainage area retrieved from
Chaiwopu Lake of Xinjiang were carried out using a Malvern 2 000 grain-size analyzer. Combining with ' Cs dating
a continuous high—resolution record of environmental changes was studied over the past 150 years. Firstly according
to primary components analysis of the contents of different grain-size the material source of lake sediment was dis—
cussed. It showed that the large particle fraction of lake sediment was from the drainage surface sediment. And then
environmentally sensitive grain-size components were extracted by the variations of the grain-size standard deviation.
The results indicated that the content/mean-size of sensitive grain-size component (20 ~209 pm) is sensitive to the
regional sand-dust storm events in Chaiwopu lake basin. During the last 150 years the strong sand-dust storm oc—
curred during 1910—1930AD and 1980—2000AD. Historical documents also recorded the strong dust storms around
1910s and 1980s. Based on the analysis of the abrupt change points the sediment grain-size increased abruptly a—
round 1910AD  which indicated an abrupt environmental event.

Key words: Chaiwopu Lake; lake sediment; grain size; sensitive components



