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Abstract: ¥ Cs time mark combined with>'°Pb dating has been widely applied to recent sedimentation. The '¥’ Cs specific activity is however hard to
detect after decay for two half-ifes. Due to its comparatively long — term half — life plutonium from global fallout is expected to provide a dating mark for
sedimentation. In the present work we discuss the vertical distribution of *°**°Pu and *7Cs specific activities and the ***Pu/*’ Pu atom ratio in a
sediment core of Lake Chenghai. The distribution pattern of ¥ **** Pu was similar to those of '*" Cs specific activities( decay corrected to deposition time)
in the sediment core and also corresponded well with the annual deposition of '*’Cs in the northern hemisphere. These results demonstrate that the
29420 py specific activity is available to construct recent chronology for lacustrine sediment. In the examined sediment core the values of 0. 016 for
average =° *Pu /%7 Cs activity ratio and 0. 012 for 3 *°*2°Pu/ Y ¥7Cs are close to that of global fallout. The vertical variation of *** *2*Pu /¥ Cs
activity ratio indicated that the postdepositional transport of plutonium is much less than radiocesium. The average ***Pu/*° Pu atom ratio is 0. 195 =+
0.021 which means plutonium in Lake Chenghai originated from global fallout. The abnormal distribution of *°*?**Pu and '’ Cs at 8 ¢m in the sediment
core may be explained by the influence of Chernobyl-source radionuclides.
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3 ( Results and discussion)
1986
( CH970608-1) "Cs ****Pu Cs
1 137 g
( 2004; Wan et al. )
29240 B kg )
2005) . )0 02 0.4 06
TT®_T T T T T T 1T T T 1T 1]
. .. N 1995
239 +240 137 ]
3.1 Pu Cs 11900
( CH970608-1)  ***** Py 7 1085
es (0 :
- 1980
‘E ]
14.3 g*cm 35 c¢m) ; & J 107 )
Lol Lol Y ] =
(0.469 £0.046) Bqrkg ' (45.6+2.9) Bqekg . = -
mlm —]
1963 1 = R
1964 1 s
(0.433 +0.006) gecm *ea”' = 1960
- 1955
239+Z40Pu/(Bq_kg71) B | | :
0 02 04 06 20 l 11 1] |||l|0 11 1] IIIII00 11 1] |;80&950
0 T T — T T T T3
EAS | ] 17Cs Lk PBq
i ' 31991
i - . 2 ( CH970608-1) ****'Pu
5 I e o g o 1986 ¥ Cs ( Agudo 1998 )
L 1 | ] Fig.2 Annual deposition of ¥’ Cs in the northern hemisphere ( by
S ] P I
o~ i E 1981 Agudo 1998) with vertical profiles of ***2Pu specific
r_.E> : ] 1976 g activities in sediment core ( CH970608-1) of Lake Chenghai
& I .
wy 10 ] >
£ o 1ion & Greifensee Wepy Ve
ﬂ]]m L -
= ] . GR-
: - 1966 8311 29+240p 13T
s L 1 )
> I ] 1961 3.13 geem ¥( 12 cm) ;
I ] 1956 o
I ] (0.17£0.02) geem a”'( 1985 1986;
200' ! '2(')" ' '4:)' L '6_01951 Wan et al. 1987) .
YCs/Bakg ™) ( B—Z)
2 20py (1963 +2) (
1 CHY70608-1) ***py ¢
( ) v 20py, ) 20 60
Fig.1 Vertical profiles of *°**°Pu and ¥’ Cs specific activities in ( 1992) :
29+240p

sediment core ( CH970608-1) of Lake Chenghai
137 CS
( CH970608-1 ) 239 +240 Pu

137 g ( Agudo 1998)



982 31
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Table 1  Comparisons between? *2**Pu and '¥Cs in sediment core( CH970608-1) of Lake Chenghai”

/ 137 Cs 3 137 Cs Fk 239 +240 Pu 239 +240 Pu 239 +240 Pu/ 137 Cs 240 Pu /239 Pu
em  /(geem” (AD)  /(Bqkg™') /(Bqem™?)  /(Bq'kg™') /(Bqem™?)

1 0.25 1996.9  5.1%0.6 12.9+1.4  0.114 £0.007 0.29 £0.04 0.022 0. 003 0.182 +0.017
2 0.53 1996.3  5.3x0.6 14.8+1.8  0.143 £0.016 0.40 £0.03 0.027 +0. 004 0.206 +0.019
3 0.78 1995.7  4.420.6 10.9+1.6  0.172 +0.012 0.43 +0.09 0.039 +0. 006 0.197 +0. 020
4 1.24 1994.6  6.2+0.8 28.5+3.7  0.134+0.019 0.62 +0.07 0.022 +0. 004 0.165 +0. 020
5 1.73 1993.5  6.2+0.6 30.3x3.1  0.131 £0.014 0.64 +0.07 0.021 +0. 003 0.201 +0.019
6 2.11 1992.6  7.3+0.7 27.9%2.8  0.212£0.019 0.810.10 0.029 +0. 004 0.195 +0.011
7 2.55 1991.6  11.2+0.8  49.1+3.7  0.199 +0.022 0.88 +0.09 0.018 +0. 002 0.223 +0.016
8 2.98 1990.6 11.6+0.9  49.8+4.0  0.231 £0.020 0.99 +0.06 0.020 +0. 002 0.271 £0.011
9 3.36 1989.8  9.5+1.0 35.9+3.7  0.138+0.017 0.52 +0.02 0.015 +0. 002 0.171 0. 024
10 3.69 1989.0  3.5x0.6 11.7x1.9  0.106 £0.007 0.350.06 0.030 +0. 005 0.203 £0. 021
11 4.15 1987.9  3.3+0.7 15.3+3.4  0.103 £0.013 0.47 £0.03 0.031 +0. 008 0.202 +0.019
12 4.65 1986.8  4.9+0.5 24.5%2.7  0.095 =0.006 0.48 +0.04 0.019 +0. 002 0.164 +0.018
13 5.00 1986.0  5.9+0.6 20.5+2.0  0.145£0.011 0.51+0.05 0.025 +0.003 0.192 +0.018
14 5.38 1985.1  6.5+0.6 24.6+2.3  0.096 £0.012 0.36 +0.03 0.015 +0. 002 0.195 +0.011
15 5.77 1984.2  7.2+0.8 28.0+3.0  0.124 +0.008 0.48 +0.07 0.017 +0. 002 0.188 +0. 026
16 6.16 1983.3  8.7+0.7 33.7+2.8  0.097 £0.018 0.38 +0.05 0.011 +0. 002 0.202 +0. 027
17 6.55 1982.4  8.3+0.9 32.3%3.3  0.111£0.013 0.43 £0.06 0.013 +0. 002 0.195 +0. 025
18 6.95 1981.5 10.5+0.9 41.8+3.5 0.126+0.014 0.50 +0.09 0.012 +0. 002 0.199 +0. 020
19 7.38 1980.5 11.1+0.9  47.9+3.8  0.147 +0.021 0.63 +0.07 0.013 +0. 002 0.192 +0. 022
20 7.83 1979.5 11.7+1.0  52.5+4.5  0.134£0.015 0.60 +0.11 0.011 +0. 002 0.203 +0.019
21 8.25 1978.5 12.7+0.9  53.3+3.9  0.169 £0.025 0.71 £0.05 0.013 +0. 002 0.178 0. 021
22 8.67 1977.5  15.4+1.2  64.8%5.0  0.166 +0.012 0.70 £0.15 0.011 £0. 001 0.181 +0.029
23 9.10 1976.5 16.8+1.2  72.4+5.1  0.206 £0.035 0.89 +0.12 0.012 +0. 002 0.188 +0.012
24 9.56 1975.5 19.6+1.4  90.3+6.3  0.232+0.027 1.07 £0.06 0.012 +0. 002 0.210 0. 011
25 10. 00 1974.5 16.8+1.3  73.7£5.5  0.168 +0.014 0.74 +0.09 0.010 +0. 001 0.210 +0.014

26 10.37 1973.6  7.6+1.0 28.1+3.6  0.092 £0.023 0.34 +0.06 0.012 +0. 003

27 10.72 1972.8  7.5+0.9  26.1+3.2  0.104=0.018 0.36 £0.05 0.014 +0. 003
28 11.07 1972.0  9.7+1.0  33.8+3.5  0.093 £0.015 0.33+0.07 0.010 +0. 002 0.184 +0.014
29 11.45 1971.1  15.4+1.4 58.6+5.3  0.150 £0.018 0.57 +0.09 0.010 +0. 001 0.199 +0. 021
30 11.91 1970.1 19.6+1.4  90.26.3  0.192 £0.019 0.88+0.17 0.010 +0. 001 0.195 +0. 022
31 12.40 1968.9 25.3+1.6 123.8+8.0  0.247 +0.034 1.21 £0.07 0.010 +0. 001 0.219 +0. 027
32 12.88 1967.8  33.3+2.2 159.9+10.7 0.283 £0.015 1.36 +0. 13 0.008 +0. 001 0.193 +0. 022
33 13.37 1966.7 34.8+2.4 170.7+12.0  0.310 £0.027 1.52 +£0.08 0.009 +0. 001 0.189 +0.019
34 13.84 1965.6  35.6+2.1 167.5+9.9  0.405=0.016 1.90 +0.21 0.011 +0. 001 0.175 0. 016
35 14.30 1964.6  45.6+2.9 209.9+13.4 0.469 +0.046 2.16 +0.17 0.010 +0. 001 0.198 +0.017
36 14.73 1963.6  42.9%2.6 184.5+11.3  0.395 £0.039 1.70 £0. 13 0.009 +0. 001 0.186 +0.019
37 15.18 1962.5 35.8+2.5 161.0+11.4 0.378 £0.029 1.70 0. 12 0.011 +0. 001 0.193 +0.021
38 15.64 1961.5 33.1£2.7 152.1+12.3  0.386 £0.025 1.78 +£0.31 0.012 +0. 001 0.174 +0.023
39 16.62 1959.2  34.9%2.4 342.1%23.6 0.391 £0.032 3.83£0.12 0.011 +0. 001 0.179 +0.017
40 17.23 1957.8  13.5+2.1 82.0+12.8 0.141 £0.019 0.86 0.010 +0. 002 0.202 +0. 026
2937 35.4 0.016 0.195

* : 1997-06-08; '¥Cs 1 1997-12—1998-06; 2 +0py :2006-02.

% % 137CS
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