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Fig.1 Geological sketch(a) and soil type distribution (b) in the study area
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Tab.1 Geochemical parameter characteristics of the soil samples

HIE R YRR A A AR i
TE e e n  TE
% e B = Sk M B2 5T aonr H = Skl ST PRI A2 T
e R moME PR FME wE oz FEAREL wORME wmoME PO FHME we oz FERY
As 283 11.00 1.80 6.10 6.03 1.67 28.00 72 12.30 1.40 5.95 6.08 2.25 37.10 11.40
Br 263 12.20 1.00 3.80 4.54 2.33 51.40 70 6.50 0.70 2.60 2.85 1.29 45.20 6.30
Cd 267 0.13 0.02 0.06 0.06 0.02 40.70 67 0.01 0.02 0.04 0.04 0.02 42.40 0.08

Cl 263 125.00 38.00 69.00 71.80  17.10 23.70 68 80.00 32.00 48.00 50.20  10.30 20.40 47.00

2712 625.00 255.00 421.00 434.00 73.10 16.90 70 660.00 235.00 426.00 445.00 &4.70 19.00  450.00
Hg 276 0.07 0.02 0.04 0.04 0.01 28.70 72 0.05 0.01 0.03 0.03 0.01 32.80 0.03
I 271 4.12 0.62 1.82 1.97 0.73 36.90 72 3.29 0.43 1.57 1.57 0.64 40.70 3.80
N 277 6462.00 691.00 2490.00 2 805.00 1 288.00 45.90 71 2278.00 346.00 966.00 1117.00 516.00 46.20 1822.00
Ni 280 30.20 7.72 19.70  19.50 4.30 22.10 72 29.30 6.22  16.70 16.90 5.30 31.40 25.00
P 279 2420.00 450.00 1291.00 1337.00 377.00 28.20 70 1375.00 401.00 771.00 81.00 266.00 32.40  571.00
Pb 271 34.40  18.90 25.60 25.90 3.18 12.20 69 3420 20.30  26.20 26.40 2.9 11.30 24.00
S 274 788.00 87.00 296.00 327.00 158.00 48.40 71 208.00 33.00 132.00 149.00  63.50 42.60  280.00
Zn 280 141.00 39.10 84.20 85.80  20.10 23.40 71 157.00 39.10  79.70 82.80  25.00 30.20 60.00

4C 278 10.30 0.76 4.00 4.47 2.02 45.30 2 4.15 0.42 1.60 1.77 0.97 54.50 2.20
CaO 275 1.86 0.46 1.09 1.12 0.25 22.00 70 1.80 0.66 1.03 1.08 0.26 24.50 1.70
Na,O 284 3.79 0.38 2.04 2.10 0.58 27.50 7 4.26 1.33 2.40 2.51 0.70 27.80 1.89
K,O 218 3.13 1.79 2.46 2.46 0.23 9.40 71 3.31 2.12 2.61 2.62 0.25 9.30 2.47
Si0, 280 69.50 45.70 59.00  58.20 4.33 7.50 72 69.10 56.90 63.70 63.50 2.72 4.30 61.00
HHUR 278 9.93 0.63 3.85 4.23 1.91 45.20 72 4.13 0.41 1.51 1.70 0.9 56.30 1.93
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Fig.2 Environmental concentration coefficients of the element compositions in the stady area
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Fig.3 Distribution patterns of total C,N,P,S in surface and deep soils
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Fig.4 Distribution patterns of oxides in surface and deep soils
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Fig.5 Distribution patterns of halogen elements in surface and deep soils
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Tab.2 Single index and Nemerow comprehensive index

of heavy metal elements in surface soils

WX 48 OC R HH T840 PR IX &4 Em%
As cd He N Pb Zn HPLZEENK
0.535 0.679 1.48 0.788 1.070 1.400 1.26

Wik 6 /R, Pb Ni Zn fE3RJZ 5 I (H
X IRy s b R 1 R )2 A b i DX 8 07 L R
e, As FER R TP 1 RF > R E X AR TR =
b (D A (HER R I (X A AL
5 T R B L AR R v L DX ML o

w(Pb)/
Y . ' 1123 0
' 253

N 234
0‘ e
2138
' .l ln

(b) RJZ(£) 5WZ () 13 Pb o H & A

(e) RJZ(Z0) SIZ (F) L3 He JLR SR
6 RESREIBEVESERTRSHER

Fig. 6 Distribution patterns of heavy metal elements in surface and deep soils
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Spatial distribution patterns of soil chemical elements in
important ecological function areas: A case study in
Songling area of the Greater Khingan Mountains

YU Junbo, ZHOU Chuanfang, LIANG Zhongkai, SUN Yanfeng, JIANG Ping, HU Chen
( Center for Harbin Natural Resources Comprehensive Survey, China Geological Survey, Heilongjing Harbin 150056, China)

Abstract; The Greater Khingan Mountains forest belt is an important area in the ecological security pattern of Two
Barriers and Three Belts in China. Songling area in the northern part of the Greater Khingan Mountains is currently
a blank area for ecogeological survey. Exploring the content and spatial distribution pattern of soil elements can
provide basic support for ecological protection and restoration in the study area. In this paper, based on the multi
— purpose regional geochemical survey and analysis method, the authors discussed the geochemical characteristics
and distribution patterns of each element index in surface and deep soils of Songling area. From the perspective of
the elements distribution patterns, the content of total C, N, P and S in the surface soil was significantly higher,
while the content of K,0, CaO, Na,O and SiO, in the surface soil was significantly lower. The distribution posi-
tions of F, Cl, Br and I in the high value areas of the surface soil were mainly affected by the deep soil, and the
enrichment of Br and I in surface soil was closely related to organic matter. As, Cd, Hg, Ni, Pb, Zn and other
heavy metal elements in the soil slightly exceeded the standard according to the Nemerow comprehensive index.

Keywords: ecogeological survey; soil; ecological geochemistry; elements distribution pattern
(RERE: BEH, M)





