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Table 1 Seleded properties of the surface soil at different geomorphic positions

Particle size distribution (g kg™ !)

Slope position Slope (°) Buk density (g em™3) Sand Sit Clay Texture
2~ 0.02 mm 0. 02~ 0. 002 mm < 0.002 mm
Summit 5.32%1.08 1. 24%0. 08 410.6%40.5 349.7%+45. 4 239.6%44.2 Loany clay
Shoulder shye 6.82%0.58 1.27%£0. 07 396.8£19.7 416.4%22.2 186.8+32 3 Loany clay
Back slope 4.00%0.61 1.28%0. 07 357.6%9.6 428.97440.8 213.5%43.1 Loany clay
Foot slope 1.36%0.66 1. 2970. 08 455.7%£12.0 349.9%27.7 194.4%30.8 Lnany clay
Toe slope 1.94%0.88 1.28%0. 08 428.7%37.4 348.47133.6 22,9126 1 Loany clay
1) + Data in the table are mean £SD
1.3 SOC TN
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Fig.2  Vaiation of SOC and TN with soil depth in each geomorphic position
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Table2 Thickness of A horizors, dstrbution of fly ash in depth and accumulation of soil before and after 1903 at each geomorphic position in each trarsect
A 1)
. 1903 ? 1908 ’
Transect Slope position Thlc‘k]’ESS of A Dep'th of fly ach Soil deposition afer 1903 Soil deposition before 1903
horizn ( cm) attainment( cm)
1
50 40 Y9 uo
Transect 1 Back slope
Foot slope 120 60 Y Y
Toe slope 103 80 Y Y
2 48 35 Y U
Transect 2 Back slope
Foor- slope 104 50 Y Y
50 35 Y U
Toe slope
3
30 30 NY N
Transect 3 Back slope
100 45 Y Y
Foot slope
Toe slope 35 35 Y N
1) s 0% Depth where fly ash reached 0% ; 2) 30 an Significant presence of fly ash 30
an below the plow layer; 3) A A horimn extending beyond the depth fly ash could reach; 4) Y Y means “ Yes” ;

5)N N mears‘ N&’ ; 6)U U means “ Uncertain”
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28. 1% 1 2 , SOC SOC ,
SOC
C SOC SOC
3 1903
Table 3 Rate of deposition since 1903 and the contents of SOC in Ap and buried A at foot slope and toe slope
D D SoC A SOC 3
.. Thi ckness of soil Deposition rate at Content of SOC in Content of SOC in
Transect Slope position . o .
deposited ( cm) position (mm a~ ') Ap (gke™ 1 buried A(g kg™ 1)
! 15 1.52 14.210.26 NY
Transect 1 Back slope
35 3.54 11.7%0. 11 17. 6 20. 005
Foot slope
55 5.56 13.2%0.15 12.0£0. @
T oe slope
2 10 1.01 14.1£0.08 N
Transect 2 Back slope ’ A
25 253 12.3%0.09 17.1£0. 03
Foot slope
10 1. 50 13.0%0.11 11.7%0. 02
T oe slope
3
5 0.51 12.8£0.08 N
Transect 3 Back slope
20 2.02 12610 104 11. 630. 004
Foot slope
10 1.01 13.1%0 10 N
Toe slope
1) Depth of fly ash discharge minus estimated maximum depth of the plow layer; 2) s
99 By thefly ash stratigraphic method, fly ash deposition started 99 years ago ;3) A Thicknes of A
horizn minus the maximum depth fly ash could reach to; 4) N N means not present
20
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ASSESSMENT OF REDISTRIBUTION OF EROSION MATERIAL
AND SOIL ORGANIC CARBON USING FLY ASH AS A TIME
MARKER AT A SLOPING FIELD IN BLACK SOIL REGION

Fang Huajun Yang Xueming Zhang Xiaoping Liang Aizhen
( Northeast Institute f Geogrephy and Agricdtural Ecology, Chinese Academy ¢ Sciences, Changchun 130012, China )

Abstract Using fly ash as a tracer overcomes the limiation that the '’Cs tracer method has in explaining the processes
of soil redistribution prior to a nuclear explosion in the atmosphere. In this study fly ash was used as a time marker to study spe
tial and temporal characteristics of the redistribution of soil organic carbon (SOC) in Black soil, Northeast China. Attempts were
made to build up a methodology to detemine thickness of acaimulaed layers and the soils underneath using fly ash. Results
showed that the method was capable of estimating relative age of the accumulated materials. The surface of the buried soil deter
mined by the fly ash technology was in consistency with that obtained with the method based on variation of SOC concentration
with the depth in profiles. The results also indicated that redistribution of soils in the study area occurred prior to the use of steam
locomotive. Among the studying geamorphic positions, at the shoulder slope erosionwas the strongest and the content of SOC was
the lowest. There was no obvious erosion at the summit because of small slope gradient. Redeposition also took place at back-
slope, foot-slope and toe-slope. The rate of soil deposition ranged between 1. 01~ 5. 56 mm a™ '. The study also found that the
ontent of SOC in buried surface layers was higher than that in the plowed layer, which indicated that there was much organic
carbon sequestered below the plowed layer. The effects of soil transport and burial need to be considered in assessing agricultural
soils as carbon “resource” or “sink” of atmospheric CO,.

Key words Fly ash; Soil redistribution; Soil organic carbon; Black soil; Northeast China



