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Mineralogical and Geochemical Study of Soils Developed on Osuzawa

Limestone Cave in Saitama Prefecture

Yoriko YOKOO*

(Received February 28, 2007)

This study was undertaken to determine mineralogical, elemental, and Sr isotopic compositions of soil collected in Saitama

prefecture, eastern Japan and to evaluate the provenance and formation of soils developed on a limestone cave. X-ray diffraction

analysis showed that soil samples developed on the limestone cave were composed of quartz, feldspar and clay minerals. The soils

contained no calcite minerals, although the underlying limestone was composed mainly of calcite. Moreover their ¥’Sr/**Sr ratios

were slightly different from those of the limestone. These results suggest that the minerals in the soils were not derived from the

underlying carbonate rock. The upper soil samples (depth: <50 cm) showed slightly lower *'St/*’Sr values than those of the

limestone, indicating that the soil minerals originated from volcanic materials which had low Sr isotopic compositions. The

lower soil samples (depth: >50 cm) were enriched in Al, Ti, Fe, K, and Ba, probably mainly from clay mineral and feldspar, and

had higher ¥7S1/%Sr ratios than those of the upper soils and the limestone. These results implicate contribution of atmospheric

input, such as rainwater and/or eolian minerals, during soil weathering and formation process.
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Table 1 Major and trace elemental compositions of the soils and the rock in Osuzawa Cave area

Sample Depth  Ti Al Fe Mn Mg Ca Na K Ba Cr Cu Li Sc Sr Y Zn Zr

cm wit% ng/g

Soil-1 10-20  0.56 872 579 0.084 1.17 2.16 153 081 306 67 52 28 20 205 33 114 97
Soil-2 30-40  0.51 7.76 528 0.076 1.05 1.84 136 0.69 234 57 49 25 19 181 28 84 95
Soil-3 50-60 0.70 10.13 7.29 0.083 1.07 196 120 0.79 376 81 86 33 30 184 46 100 136
Soil-4 70-80 0.68 1036 7.37 0.087  0.98 211 1.19 0.80 346 82 84 30 29 193 46 102 121
Limestone  Cave n.d n.d n.d nd 0.095 5081 nd nd 72 44 0 33 1 1804 29 nd nd

n.d: not determined.
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Table2  Srisotopic ratios of the soils and the rock in Osuzawa

0 T T T T
Mn Ti K Mg Na  Ca (@) Cave area
2 B re /’ I , i Sample Soil Depth ¥1Sr/*Sr
: : Soil-1 10-20 cm 0.707819
2 w0 i | Soil-2 30-40 cm 0.707666
£ !
;: Soil-3 50-60 cm 0.708302
(o
a 601‘h i Soil-4 70-80cm 0.708269
Limestone Cave 0.707995
iy —
80 (’ N
Cave 308
Limestone 0
0 2 4 6 8 10 12
Al, Fe (wt.%) 20 L J
0 T
SCLiYCuCr Zr Zn Sr Ba (b) a0t |
20 | g
k=)
73
a 60| 4
—~ 40
§
=
g
a 60 80 -
Cave
Limestone
30 . | | | | | | |
B 0706 0.7065 0.707 0.7075 0.708 0.7085 0.709 0.7095 0.71
Cave 1804 87 36
Limestone St/ Sr

100 150 200 250 300 350 400

Trace element concentration (1 g/g)

Fig. 1 Major (a) and trace (b) elemental composition in
the soil profile developed on the limestone cave and the

limestone.
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Fig. 2 Sr isotopic ratios in the soil profile developed on

the limestone cave and the limestone.
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