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Tab. 3 Strata of the Songnen Plain according to pollen (abstracted from Xia Yumei)

10 - - ( )
9 A — —
B P J— P
8 P J—
7 — _ _ T
6 - - - - ( )
5 o
4 - - .
3 —
2 — —
l — —
3.2
(0. 8~0.2 MaB.P.) , —
, , 30~60m
, 10~56m —
N , (Betula) . (Picea) ,
:8] b b
, , \ (Ulmus)
(Tilia) R (Pediastrum) , ,
[ ’ ’
25~35m 1)
3.3



3 : N 533

o b b
) , s 8~10m,
b o
s . , (Pinus)
’ H ’ ’ N ’

(Typha) ) (Quercus) . (Salix) ,

3 ’ ’ .
, -
b Y b
17]
°
’ ’ ’
° ’ ’
’ ’ ’
’ ’ ’ ’
’ ’ ’ ’
’
° ~ ’ . ’
o b b b b
’ ’ 5 ’
’ ’ ’
°
3.4
’ ’ ’ ’
(11000~7500aB. P.) , s
’ 7 ’ ’ ’
b b b
’ ’ ’ ’
’ ’ ’
’ ° ’

’ 0 (7500
~2500 aB. P.) ;

; o 5500~4500 aB. P. ,

[17]



534 27
° s o
s s s
s s
[2,3] s , s [18] 3
4
P s
s s
s N
s N s s
s s s N
s s s s s
o s s N s
o s s
, , 6 ,
100cm ) lem 600 .
, , lem
600 , 300~400 o s
s s s
(1] . ) . . ,2007,14(5) :29~34.
[2] . . . . . ,2007,23(8) :59~65.
[ 3] Cui Ming,Cai Qiangguo.Zhu Axing.et al. Soil erosion along a long slope in the gentle hilly area of black soil region
in Northeast China, Journal of Geographical Sciences,2007,17(3) :375~383.
[4] s . . ,2004,18(1):99~103.
[5] ) , s . , 2003, 11: 7~8.
[6] . 2003, 12 28~29.
[7] s , . . ,2004,18(2) :66~70
[8] , s y . . ,2003,25(3) :64~68.
[ 9] Hu Gang, Wu Yongqiu, Liu Baoyuan,et al. Short-term gully retreat rates over rolling hill areas in black soil of
Northeast China. Catena, 2007,71:321~3209.
[10] , . . . ,2006,4
(5):56~59.
[11] . . . . ,1999,5.448~455.
[12] s . ,2005,24(4) :499~506.
[13] . . . ,2005,21(6) :8~11.
[14] . ; , ,2005.
[15] ( ). . ,1990. 117~118.
[16] PR . ,1983,2(1) :48~56.

[17]



,1991. 12~32.
[18] s s N . ,2007,26(2),314~320.

Relationship between black soil development and
climate change and geomorphological evolution in
Northeast China

CUI Ming', ZHANG Xu-dong', CAI Qiang-guo’, WANG Yong®,
FAN Hao-ming',ZHOU Jinxing'
(1. Research Institute of Forestry, CAF, Beijing 100091, China;
2. Institute of Geographic Sciences and Natural Resources Research, CAS, Beijing 100101, China;
3. College of Geography Science, Southwest University, Chongqing 40075, China;
4. College of Water Resources,Shenyang Agricultural University, Shenyang 110161, China)

Abstract ; Soil on slopes of the gentle hilly black soil region in Northeast China, one of the
most important bases of cash rice, degraded seriously after dozens of years of intensive cul-
tivation. The thickness of soil humus layer becomes thinner and less fertile year after
year. So it is very essential to deepen the researches of soil restoration and improvement
after severe soil erosion. Analysis of main reasons for black soil degradation revealed that
the cultivation activities halted the accumulation of organic matter and then baffled the soil
development which cannot compensate the decrease of the thickness of soil humus layer
caused by soil erosion. Soil developing process and conditions are the most important foun-
dation for soil restoration. So the developing history of black soil and chernozem was re-
constructed and the geomorphological and climatic factors, which were the key factors af-
fecting the formation of black soil, were analyzed through studying both the formation
time of the underlying strata and the local climate change history since the late Pleisto-
cene. The conclusion is that black soil and chernozem formed in different periods, from
early period of late Pleistocene and the beginning of Holocene respectively. The former pe-
riod was warm and wet, while the latter period was warm and dry. And they formed in
different places, the black soil was mainly distributed on the second and the third terraces
and the chernozem on the first terrace of the Nenjiang River, which is lower than the dis-
tributing places of black soil and can accept more carbonate from the highland to form the
characteristic illuvial layer. The processes of the soil formation were very slow, so it is
hard to restore. These results provide important basis for forulating policies to improve

the quality of soils in the region.
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