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Abstract
Suteerasak, T.! and Bhongsuwan, T.
Magnetic properties of bottom sediment from different geological areas
Songklanakarin J. Sci. Technol., 2006, 28(5) : 1135-1148

The specific magnetic properties of bottom sediment from different geological areas were studied.
Magnetic susceptibility has been used for observing movement, distribution and accumulation of magnetic
minerals in the bottom sediment from rivers and catchment area. SIRM, S-ratio and k are used to identify
the sources and classify the magnetic minerals which are formed in the bottom sediment of abandoned tin
mines. Magnetic susceptibility from two rivers increases from river source to catchment area, and from the
catchment area to the end of bay. The bottom sediment from abandoned tin mines contains the mixture of
ferrimagnetic material and more antiferomagnetic material. The magnetic minerals in the abandoned tin
mines, U-Tapao river and Bangyai river are found in geochemical materials such as soil and rock found
around the area.
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Figure 1. Map showing study area (a) U-Tapao river and Songkhla lake, Songkhla province
(b) Bang Yai river and Bang Yai river catchment, Phuket province (c) the
abandoned tin mine reservoir sampling sites in Phuket province.

[Color figure can be viewed in the electronic version]
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Figure 1. Continued
[Color figure can be viewed in the electronic version)
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Figure 2. Geological of magnetic susceptibility level of bottom sediment from U-Tapao and
Bang Yai river.
[Color figure can be viewed in the electronic version]
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Figure 3. Contour showing distribution of magnetic susceptibility from bottom sediment in

Songkhla Lake, Songkhla province.
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Figure 4. Contour showing distribution of magnetic susceptibility from bottom sediment in

Bang Yai catchment, Phuket province.

[Color figure can be viewed in the electronic version]
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Table 1. Magnetic susceptibility of bottom sediment from 6 abandon tin mines. (LSI)

Site  Grain size <75 pm  Grain size 75-106 pm  Grain size 106-150 pm  Grain size 150-300 um  Average
T1 8.73 12.36 18.41 30.60 15.61
T2 8.95 9.47 9.29 9.54 9.88
M1 4.72 4.72 427 3.28 6.49
M2 17.69 15.47 15.30 16.05 17.75
K1 10.29 11.46 12.09 15.74 12.79
K2 9.68 7.68 6.59 5.17 7.99
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Figure 5. Distribution of magnetic susceptibility from 6 abandon tin mine (a) k from 4 grain
site (b) k-average.
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Figure 6. Biplot between k and weight fraction from 6 abandon tin mine and Bang Yai river
samples (a) grain size < 75 um (R =-0.70) (b) grain size 75-106 pm (R = 0.17) (¢) grain
size 106-150 pm (R = 0.15) (d) grain size 150-300 pum (R = -0.41)
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Table 2. IRM

-300 mT?

SIRM S-ratio and k of bottom sediment from 6 abandon tin mines.

Grain size < 75 pm Grain size 75-106 pm

Grain size 106-150 um Grain size 150-300 pm

Site IRM,,, . SIRM S-ratio IRM,, . SIRM S-raic IRM,, . SIRM S-ratio IRM,, . SIRM S-ratio
(mA/m) (mA/m) (mA/m) (mA/m) (mA/m) (mA/m) (mA/m) (mA/m)
TI 476 207 -0.23 934 336 028 517 366 0.14 39 406 -0.01
T2 667 105 064 646 105 062 588 977 060 47 855 -055
Ml 642 335 019 31 198 016 436 187  -023 397 141 028
M2 o120 152 -0.79 102 132 -077 939 126 075  -119 135 088
KI 417 180 023  -538 196 027 446 188 024  -404 201  -020
K2 416 145 029 - - - 153 218 070 -110 164 -0.67
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Table 3. Correlation Coefficient between k and concentration of heavy metal

Heavy metal Cu Fe Pb Zn
6 abandon tin mine 0.07 0.40 0.05 0.36
Bang Yai river 0.64 0.16 0.44 0.56
U-Tapao river - 0.64 0.30 0.51
The alluvial soil from Litavka river® - - 0.80 0.59
Nechranice Lake, Northern Bohemia® 0.38 0.12 -0.14 -0.02
Liverpool street dust, U.K.° - 0.64 0.37 0.50
Sea-floor sediment of Hong Kong harbor? 0.73 - 0.82 0.60
Soils of Southern Poland® - 0.75 0.79 0.52
Top soils in England’ 0.48 0.46 0.21 0.40

2Petrosky et al. (2001); "Petrosky et al. (1998); <Xie ef al. (2001); ‘Chan ef al. (1998);
Strzyszcz and Magiera (1998); Hay et al. (1997)
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