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A Study on the Developement of Soil Geochemical Exploration Method
for Metal Ore Deposits Affected by Agricultural Activity*

Oak-Bae Kim** and Moo-Sung Lee***

ABSTRACT: In order to study the optimum depth for the soil geochemical exploration in the area which is
affected by agricultural activities and waste disposal of metal mine, the soil samples were sampled from the
B layer of residual soil and vertical 7 layers up to 250 cm in the rice field and 3 layers up to 90 cm in
the ordinary field. They were analyzed for Au, As, Cu, Pb and Zn by AAS, AAS-graphite furnace and ICP.

To investigate the proper depth for the soil sampling in the contaminated area, the data were treated statisti-
cally by applying correlation coefficient, factor analysis and trend analysis.

It is conclude that soil geochemical exploration method could be applied in the farm-land and a little
contaminated area. The optimum depth of soil sampling is 60 cm in the ordinary field, and 150~200 cm

in the rice field.

Soil sampling in the area of a huge mine waste disposal is not recommendable. Plotting of geochemical
map with factor scores as a input data shows a clear pattern compared with the map of indicater element

such as As or Au.

The second or third degree trend surface analysis is effective in inferring the continuity of vein in the

area where the outcrop is invisible.
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Fig. 1b. Geological map of the Kuryongri, Chungyang-gun area. 1; Quarternary (Unconformity),

(Unconformity), 3; Granitic gneiss,

4; Limesilicate, 5; Banded gneiss, and 6; Mica schist.
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Fig. 2. Sampling site of the study area.
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Table 1. Correlation coefficient matrix of log data.

Au As Pb Zn Cu
Au 10000
As  .3470**  1.0000
Pb  .1385** 2985** 10000
Zn 0127 .3665%* 0557 1.0000
Cu  .2414%* 6659+ 3930%*%  4540**  1.0000
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Fig.3. Percussion soil sampler.
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Fig. 5. Trend surface map of As. (a) The second degree
and (b) The third degree.

ez AP, HFESS B4 309715 A3
ST, EEGS IY 3 2 §A4 A AA7E A
zksto] g Aol A A EZ FH 15cm 30 cm, 60 cm, 100
em, 150 em, 200 cm, 250 cms- 770 28] A28 Alxzo4)
A3k 507 Ao 3570 S A sl on w Eope
A% 30 cm, 60 cm, 90 cmel| 4] A3 ste] % 686742 A
itk = 2 AlgAH AGe Ade EHL 17



A9 9P FERel e B AR G A2

o #Ae]

2, 479
AlE );_}oﬂ A Ak
100mesh ﬂ]i AAste] —100 meshy] =9
Holcomb5(1960)ell <)%+ Sxlelwjoz e}
. A21¥ A|8+ AAS-Graphite funace, ICPE o]&
Ay, As, Cu, Zn, Pb 5 5714 &S EAslqdc)

Rz SAHH

o

nk3;
L=

# % 3
TARIRS MIT HS
AR A Al M EAR2L AT B AZe7) 95t

Table 2. R-mode factor matrix.

Factor 1 Factor 2

Zn 75615 02467
Cu 70834 13505
Pb .68844 -.12454
Au -.18472 86855
As 47501 60356
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Fig. 8. The second trend residual map of factor score
Au and As in 30 cm depth.
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Fig. 9. The second trend residual map of factor score
Au and As in 150 cm depth.
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Fig.10. The vertical variation of Au and As content in
the Rice field soil of the background area.
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Fig. 41. The vertical variation of Au and As content in
the Rice field soil of the anomaly area.
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