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Heavy metal contents of Triassic limestones in
Okinawa-honto Island, the Ryukyus, southwest Japan

Shoichi Aizawa” and Toshihiro KuriBara”

U Department of Applied Chemistry, Faculty of Engineering, Gunma University
4-2 Aramaki-machi, Maebashi, Gunma 371-8510, Japan

Trace amounts of Cd, Ni, Cu, and Pb in the Triassic limestone samples from the Nakijin-jo
Site and Cape Hedo of Okinawa-honto Island were determined by flame atomic absorption spec-
trophotometry combined with the ammonium pyrrolidinedithiocarbamate (APDC) - 4-methyl-2-
pentanone solvent extraction system. Positive relationships were observed between the contents
of trace metals (Mn, Ni, Cu, Zn, and Pb) and those of acid-insoluble residues (mainly SiO.) and
Fe. This fact suggests that these metals exist in accessory minerals such as silicates and pyrite
in the above limestone samples.

On the contrary, no positive correlation was observed between the Cd and Fe contents, indi-
cating that Cd may differ in its behavior from the above metal ions during the deposition and di-
agenesis of limestones. Cadmium is almost always present as 1 mol dm”® acetic acid-soluble
form in the examined samples. This suggests that Cd* is incorporated into calcite by replacing
Ca™ in the lattice.

The arithmetic means of Cd in the Nakijin-jo Site and Cape Hedo limestone samples were
0.19 and 0.30 ppm, respectively. The value (0.30 ppm) of the Cape Hedo limestone samples with
a small amount of acid-insoluble residues is similar to the average Cd contents of three Middle
or Upper Triassic limestones from different localities. The Cd contents of Triassic limestones
are lower than those of Permian limestones, but slightly higher than those of Quaternary ones.

Key words: cadmium, trace elements, heavy metals, limestone, carbonate rocks, Triassic, OKi-
nawa
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Tabled Arithmetic means of concentrations of major and trace elements in Triassic limestone
samples from the Nakijin-jo Site and Cape Hedo in Okinawa-honto Island (in ppm un-

less noted as %).

Sampling No.of LRY» CaO MgO Sr Mn Fe Ni Cu Zn Cd Pb
Locality samples % % %

Nakijin-jo 46 8.23 49.86 0.78 1600 65 2000 4.8 3.6 10.7 0.19 0.76
Site 5.99 292 129 580 42 1810 3.0 25 6.1 0.15 0.65
Cape Hedo 24 0.68 54.52  0.38 500 13 98 0.58 0.56 5.0 0.30 0.31

0.82 0.70 0.23 130

8.7 100 0.36 0.35 1.7 0.13 0.11

1) LR. : Acid-insoluble residue

Italic : Standard deviation
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metal contents of Triassic limestone sam-
ples from Okinawa-honto Island.
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TableO Correlation coefficients between chemical
components of Triassic limestone sam-
ples.

Mn Ni Cu Zn Cd Pb

Nakijin-jo Site (n=46)
LR.D  0.46 0.76 0.57 0.66 0.26 0.80
Fe 0.73 0.84 0.67 0.71 0.46 0.89

Cape Hedo (n=24)
LLR.V 0.16 0.74 0.79 0.27 -0.06 -0.01
Fe 0.59 0.75 0.84 0.21 0.04 0.06

1) LR. : Acid-insoluble residue
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TableO Average ratios of 1 mol dm”?acetic acid-soluble to total contents of
strontium and heavy metals in Triassic limestones from Okinawa-

honto Island.
Sampling No. of Sr Mn Fe Ni Cu Zn Cd Pb
locality samples
Nakijin-jo 21 0.97 0.93 0.03 0.14 0.17 0.42 0.93 0.46
Site 0.02 013 0.03 0.06 0.09 0.10 0.07 0.21
Hope Hedo 7 0.94 0.98 0.12 0.16 0.28 0.61 0.93 0.84
0.02 0.03 0.06 0.12 012 0.15 0.04 0.30

ITtalic: Standard deviation
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Relationships between Cd and Zn contents
of Triassic limestone samples from
Okinawa-honto Island.
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Tabled Arithmetic means of concentrations of major and minor elements of Triassic
limestone samples from other localities (in ppm unless noted as %).

Sampling No. of Si0: CaO MgO  Sr Mn Fe Ni Cu Zn Cd
Locality samples % % %

Garou Mine 10 0.16 54.42 045 500 19 100 0.52 0.14 2.1 0.12
(Hokkaido) .13 0.79 024 230 15 59 0.2 0.08 0.9 0.04
Buko Mountain 8 0.15 5447 095 290 7.3 35 0.43 0.19 1 0.22
(Saitama Pref) 017 042 028 51 4.8 14 024 009 17 0.08

Martin Bridge 5
(Oregon, U.S.A.)

0.63
0.73

55.38
0.83

0.57
0.29

630
130

590
630

1.0
0.59

0.68
0.67

0.25

23 0.05

Italic: Standard deviation
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