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Susumu NISHIGAKI : Studies on the “Jaagaru” soils and
their parent materials IV. Clay minerals of soil profiles
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Table 1. Soil color, pH, Particle-size distribution and Texture

for two “Jaagaru” soil profiles

pH Fine soil ({2mm)%™*

S 1 Depth
ampie P Soil color Coarse Fine i Texture
no. cm H,O KCI Silt Clay
sand san

Light olive brown

0-12-1 0-20 655 499 137 4213 3982 1668 CL

9.5Y5/4
Light ish
, -2 o20-100 “18P 522%7:; brown 4,3 706 459 4269 4054 1218 L
y
» =3 100-270 I%g;Gj;ve 838 7.11 279 50.43 3339 1339 p

Light olive brown

0-13-1 0-2 ey 780 6.89 200 3576 42.27 1997 CL
» =2 20170 F“gssjgve 832 7.0 158 34.98 41.06 2238  ~
» =3 70-210 ;;g;z 833 7.9 1.06 31.45 46.88 2061 SiCL

* On the oven —dry basis of the whole soil material.
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Fig.1. Infrared spectra of the Ahagon (0-1-1) clay
1. original clay 2. dithionite soluble fraction
3. Na-oxalate soluble fraction 4. NaOH soluble fraction
5. Residue remaining after the NaOH treatment
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Fig. 2. Summary of a successive dissolution of the Ahagon
(O-1) clays

Fraction SiO2/Al203 SoilNo, Composition (%)*

4.37
hionite | 474 ,
Dithionit
colable 121 » -3 _TH
6.00 ~ 4RI
1020  » -5z

3.59 0_1_1A

2.99 L B

3.19 | B2 A
Na-oxalate (A) 7-69 v -2 —. T
and NaOH (B) 328  / -3 ——piyp- WAL A
soluble 3'7 3 A

7.20 ”

4.15

6.32 ”

0 2 4 6%
(. | V772222

SiO2 Al203 Fe203
*On the oven—-dry basis of the whole clay.
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Fig.3. X-ray diffraction patterns of the Gushikami (O-12-1) clay of
the residues from dithionite treatment (Parallel orientation)
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Fig. 4. X-ray diffraction patterns of the Nakagusuku (0-13-3) clay of
the residues from dithionite treatment (Parallel orientation)
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Table 3. Summary of mineralogical analysis of clay and silt
fractions in two "Jaagaru' soil profiles

Mineral constituent*

Sample

no. Clay fraction Silt fraction
0-12-1 Mt, It, Vt—-Ch) Vt, Kt Qz» Fd) Cb

v =2 Mt, It) Vt—-Ch, Vt) Ch, Kt Qz)» Ca, Fd

v =3 It)> Mt) Vt—Ch, Vt) Ch,Kt Qz Y Ca) Fd) Cb, Do
0-13-1 It) Mt) Vt-Ch, Vt, Kt, Ch Qz » Fd) Cb

” =2 ” Qz >>> Ca, Fd> Cb

» =3 It) Mt) Vt—-Ch, Kt, ChyVt Qz)» Ca, Fd

* Abbreviations : Ca=calcite; Cb=cristobalite; Ch=chlorite;
Do=dolomite ; Fd= feldspar; It=illite; Kt=kaolin minerals;
Mt =montmorillonite; Qz=quartz; Vt =vermiculite; Vt—Ch =
vermiculite— chlorite intergrades
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Fig. 5. X-ray diffraction patterns of the Gushikami (0-12-1~-3)
silt fractions (Random orientation)
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Ca
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I Y
5 15 25 35 45 55
20 (Cu,Ka)

For legend see Table 3.
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Summary

Two profiles of *‘Jaagaru” which generally by an Okinawan dialect implies soils derived
mainly from marl deposit were selected at Gushikami(No, O-12) in the southern part of
Okinawa Island and at Arakaki (No. O-13) in the central part of the same island in order to
characterize the amorphous constituents in the clay fraction that carries important relations
to soil genesis, and physical and chemical properties of the soil. Samples were collected from
3 different depths of the respective profiles; namely 0-20, 20-100 and 100-270 cm at
Gushikami and 0-20, 20-70 and 70-210 cn'l at Arakaki.

Amorphous constituents in the clay fraction were studied by means of selective
dissolution, which included dithionite (Na28204-NaHCO3-Na-citrate) treatment and successive
dissolution with 0.15M Na-oxalate or 0.SN NaOH treatment, and by use of differential
infrared spectroscopy. In addition to amorphous constituents, crystalline minerals in the clay
fraction and primary minerals in the silt fraction were also examined by means of X-ray

diffraction as well as color and particle-size distribution of the samples.
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The dithionite soluble materials comprised 6 to 8% of the clay fraction with somewhat
decreasing tendency by the depth at the both profiles. Iron oxides in the dithionite soluble
fraction were about 64% and 77% in Gushikami and Arakaki profile samples, respectively.
Amorphous materials dissolved by dithionite were characteristic of the “unidentified” material
carrying the SiO2/Al203 molar ratio greater than 3 in every samples. The Si02/A1203 molar
ratio of the deeper layer consisting of marly mudstone was 2 times greater than that of the
top layer.

The Na-oxalate soluble materials were the most quantitative among the three soluble
materials, namely dithionite soluble, Na-oxalate soluble and NaOH soluble. The quantity of
Na-oxalate soluble material was about 2 times greater in the top layer than in the deeper
layers; the quantity in the layers of the one profile was very similar to the other profile.
Iron oxides in the Na-oxalate soluble fraction were about 35% for Gushikami profile and
about 39% for Arakaki. All of the Na-oxalate soluble materials showed characteristics of
“unidentified”’ as examined with the differential infrared spectroscopy. The SiO2/Al203
molar ratio was greater than 3 and it somewhat tended to increase by the depth of layers.

The quantity of NaOH soluble materials was about equal to that of the dithionite
soluble. No iron oxide was found in the NaOH soluble fraction. The examination by
differential infrared spectroscopy indicated that this fraction was also characteristics of
“unidentified”. The SiO2/Al1203 molar ratio of the fraction increased by the depth of layers.

The authors assumed that the overall tendencies about the quantity and vertical distri-
bution of soluble amorphous fractions were very common for ‘“‘Jaagaru” profiles because
Ahagon profile (No. O-1) reported in a previous paper very much resembled the
characteristics described above.

The contents of crystalline materials in the clay fraction ranged from 80 to 90%, and
somewhat tended to increase by the depth at both of Gushikami and Arakaki profiles. The
dominant crystalline minerals identified were montmorillonite and illite, which were
accompanied by a small quantity of vermiculite-chrolite intergrade, vermiculite, chrolite and
kaolin minerals. ' ’

The primary minerals in the silt fraction consisted mostly of quartz and less of feldspar
through the respective profiles. Cristobalite, caicite and dolomite were also identified as
minor crystalline constituents varying in presence by layers.

Reactions of the samples were all slightly alkaline except for the surface layer of
Gushikami which showed slightly acid reaction. The texture was clay loam for the surface

layers and was loam to silty clay loam for the deeper layers.



