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Geochemistry of the Major and Trace Elements in a Soil Profile
of the Hyangdeung Area, Gwangju City, Korea

In-Hyun Shin*, Ahn, Kun-Sang and Jong-Hyun Kang
Department of Earth Sciences, Chosun University, Gwangju 501-759, Korea

Abstract: Elemental mobility during the weathering of granite in the Gwangju Hyangdeung area was investigated using
ICP-MS analysis. It appeared that Al, Fe, Ti, K were lost from the profile, whereas Si, Ca, Na, Mg, P and Mn were
immobile during chemical weathering. In less weathered soil, large enrichment of K and Ti were found relative to Al,
whereas other elements such as Si, Ca, Na, Mg and P are deplete. Fe content is constant throughout the weathered
profiles. Amounts of Rb, Sr, Y, Cs, Pb, Th and U increased toward the surface. Nb, and Co have accumulated in the
deepest parts of the weathered soil profile. These results agree with similar published studies. In addition, the analytical
data shows that Ba and Ga increased, while Cu, Zn, Cr and Ni were relatively constant in this area. REE tend to
increase in most samples, while LREEs, relative to Al, were enriched in the lower and upper saprolite. HREEs were
enriched in the lower and upper saprolite.
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Table 1. Chemical analysis of GSG profile from the granite of the Hyangdeung area, in Gwangju, Korea

Rocks Aprock Saprolite Soil
Sa;;:)ple GSG-1  GSG-5  GSG-6  GSG-9  GSG-10 GSG-11 GSG-12 GSG-13  GSG-14  GSG-15 GSG-16
Major elements (wt.%)
Si0; 65.76 64.51 61.35 62.30 64.04 63.47 64.75 64.57 64.43 64.73 6133
TiO 20.53 0.51 0.66 0.64 0.61 0.60 0.60 0.59 0.61 0.68 0.81
ALO; 5.70 16.56 18.80 | 1842 17.57 17.54 16.75 16.69 17.36 17.21 19.60
Fe,03 4.06 4.00 4.94 4.75 4.59 4.42 420 448 417 4.38 4.30
MnO 0.06 0.06 0.06 0.16 0.08 0.06 0.06 0.05 0.04 0.04 0.05
MgO 2.14 1.48 1.31 1.23 1.26 1.26 133 125 1.18 1.04 0.99
Ca0 4.87 2.90 2.16 1.86 1.61 .79 2,70 1.89 1.26 1.66 1.02
Na,O 3.49 340 1.46 1.35 1.96 1.46 294 227 2.31 1.98 1.08
K0 1.73 3.64 2.09 2.01 241 2.54 234 2.54 2.67 3.01 257
PO 50.14 0.16 0.10 0.07 0.09 0.08 0.18 0.12 0.05 0.05 0.09
LOI 1.76 293 6.98 6.78 5.89 6.05 436 5.09 5.42 5.43 748
Total 100.23 100.15 99.91 99.56 100.11 99.28 100.20 99.53 99.51 100.21 99.81
Traceelements (ppm)
Cu 5.02 3.67 437 4.22 447 3.88 3.03 3.56 4,00 5.56 6.19
Zn 63.37 62.42 70.32 7477 70.16 62.81 73.34 73.93 69.60 73.78 76.53
As 4.60 493 5.70 320 3.94 2.68 2.50 324 3.65 1.03 211
Cr 28.59 28.18 2795 31.24 37.39 30.34 29.53 28.40 26.65 33.57 32.33
Co 3297 25.56 22.88 29.72 28.55 24.60 30.77 28.89 26.17 29.69 22.85
Ni 11.72 10.78 14.00 14.18 12.98 13.91 11.97 12.68 11.07 12.66 11.89
Rb 9.07 15.17 17.01 20.30 24.46 17.82 27.01 38.42 49.06 30.65 36.70
Sr 51.58 71.27 64.52 66.48 81.34 76.46 76.21 77.21 49.66 79.71 46.55
Ba 39.66 62.86 71.55 158.18 120.12 119.92 53.50 82.74 104.48 107.42 145.75
Pb 4.59 11.02 12.73 11.57 12.82 10.89 7.71 9.67 9.46 11.76 16.38
Rare earth elements (ppm)
La 21.90 26.24 54.19 31.82 40.39 35.25 32.20 38.16 41.96 39.84 57.90
Ce 40.04 46.01 72.96 69.65 80.04 68.81 64.10 62.88 69.88 73.82 88.40
Nd 13.70 13.85 30.21 23.09 26.11 22.56 22.56 24.50 26.27 28.36 4371
Sm 2.16 1.99 444 398 434 3.80 3.87 4.14 4.16 478 6.97
Eu 0.52 0.48 1.02 097 1.09 0.95 0.89 1.06 1.04 1.08 1.44
Tb 021 0.19 0.39 0.39 0.4} 0.37 0.39 045 0.40 0.46 0.57
Yb 0.50 0.36 0.85 0.95 0.95 0.83 0.89 1.00 0.88 1.06 0.98
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Fig. 1. Change of major elements depth of GSG showing progressive weathering toward surface.
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Fig. 2. Variation diagrams of Ca/Na, Na/K and Mg/K from soil profile with depth in the study area.
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