BRBRORZ 224 D) AR b Y

Yy =N EZDRMIZET ST W 5
A S,

T RS S & O EERGEN 2 B 452 (&) W i oo kG ik
Y (R =ALFR)

=:=x.
HARE: BRIKKZFEFER

~EH: 2008-02-14

*F—7— K (Ja):

*—7— K (En):

B E: ERE, &i&, KB, —8h, Tokashiki, Yoshihiro,
Oya, Kazuhiro

X=ILT7 KL R:

FilE:

http://hdl.handle.net/20.500.12000/4147




VY- nirolBMicET IR

F5H MELER, HBEHRILLUREEHN
ZE TR (E) WE DK L8

BEBEE - KE—iL

Yoshihiro TokasHI1K! and Kazuhiro Ova : Studies on the
“Jaagaru” solis and their parent materials V, Clay miner-
als of soil profiles at Gushi, Naha city and Asato,Gushi -
kami-son , Okinawa Island,

I # =

BREE OHMT 5 hEABD, BNiCi3, K~ BRKEDH 3 RRKELE chitBHE4 2Rt

BO V¥ - BLUBE~EBEOEIRDESIH L, ChdoMmkRe~RBEOEEDR
B ARNOHERY PR IRONT T 2. MRS OHETRAZORKEL " 7 F+v" | RODEA
-k, REOHBYHPRAMLLES -V LEhEFAHLTRBILTNE,

FEoRchITiL, BREBHFOTRORILER B LU "Yv—H1" L 20BHOMBELEZ
BT, BILRKEWEPOKEDO L BICHKT 2 5MOHKRHME 20 & KR T 2 BILL DO
BA1E (B WMECOWTHEE, REL, £hoOHREFOR RS X UFLEH O8N + - MR,
| BEEIERL T & DISB A & ke LT 755210

5, PSS RIRE LEORE SIS THN, % £ CRARET €51 2 B InEs
OBIPABOSERRBMEL EOBBERE Lco 2/, NIBS" IMMAT DR KRS+ R0
DB LCEHREE~, BIRRKEII A T4 L E2QETINRBA VY 9 4 CE 5 ICRBEEL
LIS Bbih 5 2 & s Lc, —4, KBRS REls JUBBEBTCEIS “Yv—Hr" @
SBUYBRBIUCBIKULUR T 5 b K—EOHRLETED, BLOE+TEHE L TEI LD E %
150t /10aZAL, TRLCRERFo - VEREEMAREL L6 AT EHEEA, EH0BILE
DRBICHONTEHE Ui,

Bofl, HERANTIRBMIOEROERBR NI OAICER SN, 7o, #2575+ K% 8 FH OMR
PRELLIATEONTOS, L LEOKE, RAK ST 2 SBERYOBEECHT 2 BE, AR
TEFEFLOIBCRELIY, Tho0ABYAROERNEK L BEbh 5, AFEIZ, SEMICIE
HBEREHSP RO RLIZIMEAOEILRREM (V7 +) &, 2OLBCENZTNHERT 29 3 D
B (=-©) BIUEERBORE CHXT 2L Bbh 2R BEEM (- 2) KovT 2, 3
OE(LEY, BRRES JUFEREOKIGEYMR, LU0V F B20 | REBHBEOEME 2h e

¥ ORERAEEFEEEEN
MERAFMERERRE 26 69~82(1979)




70 RERAFMEBEAME 265 (1979)

NWBEABZEN TR~ 120
I #$RiIEEKUEMGE

BT 2+ LU LEORE 1, MEABEEOBRTRE (0-11) $IUREERNEZE (0-
1O OTLE (B WiEisdeh TR . FNEOHBRRER, £hTnoERE (Fig.1) K
mRHicELEE BT, chnitoms® ™" L ARG HCE 0T LB OR R -
Fro RRRBOTHLELEORZHRIE, SRR L, REHORRTA2RELOVTNS 2mLTO
NRICHZ TRV

0-14 o Legend
XXX} =] Surface soil
XXX —2 (sandy soil)

X
1.0 xx x| Surface soil
SRR e~ (reddish brown soil)

<<
<€ < X
< <
F-

VVvyv

z\c:’/ Sand stone '

VvV —5 (granular, firm)

VvV P Marl

MMM 7/ (massive, very firm)
3 v | 40
4 'D\S Marl

(angular blocky, firm)

i
: (granular , very firm)

Fig. 1. Columnar sections of Gushi (O—11) and Asato (O-14)
soil profiles
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Table 3. Summary of mineralogical analysis of clay and silt fractions
in two soil profiles
Sample Mineral constituent™®
no, Clay fraction Silt fraction
0o-11-1 It, vt >Mt, Vt ~Ch >Kt Qz > Fa> Py, Cb
n =2 It >Mt,Vt —Ch> Ch,Kt > Vt,Py Qz > Fd, Dp, Do > Py, Cb
v —3 It >Mt,Vt =Ch>Kt > Ch,Vt, Py Qz> Fd, Py,Dp, Do> Cb
v —4 It > Mt,Vt —Ch,Ch> Kt > Vit Q> Fd, Ca>Cb
7 =5 It,Mt > Vt —Ch,Ch> Kt,Vt Qz > Fd, Ca, Cb
0-14-1 Tk>Vi-chkt>w = @>>»rd
v =2 It, Vt —Ch > Mt,Kt, Vt Qz > Fd>Cb
v =3 It, Mt > Vt —Ch, Vt > Kt Qz>Fd>Cb
v —4 It > Mt > Vt —Ch, Ch > Vt, Kt Qz, Ca>Fd
» =5 It, Mt >Vt —Ch, Ch > Vt, Kt Qz,Ca>Do>Fd, Cb

* Abbreviations: Ca = calcite ; Cb = cristobalite; Ch= chlorite; Do = dolomite;
Dp = diaspore; Fd = feldspar; It = illite; Kt = kaolin minerals; Mt = mont-

Fig. 2. X—ray diffraction patterns

morillonite; Py = pyrophyllite; Qz = quartz; Vt = vermiculite; Vt —Ch

vermiculite — chlorite intergrades
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550°C
K—cl
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181410 7 5

of the Gushi (O—-11-1)
clay of the residues from

dithionite treatment
(Parallel orientation)

334

Fig. 3. X—ray diffraction patterns

of the Gushi (0—-11-2)
clay of the residues from

dithionite treatment
(Parallel orientation )
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Fig. 4. X—ray diffraction patterns of
the Gushi (O—-11—4) clay of
the residues from dithionite
treatment (Parallel orientation)
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Fig. 9. X—ray diffraction patterns of the Gushi (O—11-1~-35) silt
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Fig . 10. X—ray diffraction patterns of the Asato (O—14—1~-5) silt
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Summary

Two soil profiles were selected in the southern part of Okinawa Island to characterize physical,
chemical and mineralogical properties of the soil in relation to underlying parent materials. One soil
profile was located at Gushi, Naha-city (Profile no. 0-11), and the soil was brown and rather sandy,
which is called “niibi” by an Okinawan dialect. The other soil profile was at Asato, Gushikami-son
(Profile no. 0-14), and fﬁe soil was brown and rather clayey, which is locally called “maaji”. Both
of the soils were underlain by marl like deposit called “kucha” in Okinawa

The dissolution method with dithionite, sodium-oxalate and sodium hydroxide was employed in
addition to ordinary procedures of studying physical and chemical properties of the soil. Mineral
compositions of the clay and silt fractions were also studied by the X-ray diffraction method.

At the 0-11 profile the “niibi” layers were slightly alkaline. The sand fractions ranged from 80 to
90% in the fine earth. The clay fractions contained 25 to 39% of amorphous constituents. The

contents of amorphous materials dissolved by dithionite, sodium-oxalate and sodium hydroxide
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treatments were little different among the treatments and among the layers in the “niibi” profile.

Iron oxides were about 11 to 18% in the dithionite soluble matei’ial and 4 to 6% in the sodium

hydroxide soluble material. Illite and montmorillonite were the major crystalline materials in
the residues; vermiculite-chlorite intergrade, vermiculite, chlorite and kaolin minerals were the minor
ones, and pyrophyllite was in the least quantity. In the sand fractions the primary mineral quartz
was the major constituent, and also identified were feldspar, diaspore, dolomite, pyrophyllite and

cristobalite in a minor quantity.

At the 0-14 profile the “maaji” layers were generally acid in reaction and ranged from clay loam
to light clay in texture containing 21 to 40% of clay. Amorphous constituents dissolved from the
clay fractions were different in the content by the respective dissolution treatments and by the
layers of “maaji”, and also the difference was distinctive from those in the “niibi” layers of the 0-11
profile and in the underlain “kucha” layers of both the 0-11 and the 0-14 profile. The difference in
the composition of the amorphous material was remarkable specifically in the sodium-oxalate soluble
and the sodium hydroxide soluble materials. Iron oxides in the clay fraction of the “maaji” layers
were about 8 to 13% in the dithionite soluble material and about 1 to 2% in the sodium-oxalate
soluble material. The main crystalline minerals in the clay fractions were illite and vermiculite-
chlorite intergrade accompanied by small quantitis of vermiculite, kaolin minerals and montmoril-
lonite. In the silt fractions identified were quartz in a large quantity, and feldspar and cristobalite
in a small quantity.

The marl like “kucha” layers at the both profiles of 0-11 and 0-14 were all slightly alkaline in
reaction and loam in texture having 9 to 12% of clay. Different amounts of amorphous materials
were obtained from the clay fractions by the respective dissolution treatments and by the “kucha”
layers. A remarkable difference was occurred specifically in the composition (SiO2/A1,03 ratio) of
the sodium hydroxide soluble material among the ‘“kucha” layers within a profile and between the
“kucha” layers of the 0-11 and the 0-14 profiles. Iron oxides in the clay fractions of the “kucha”
layers were 2 to 5% in the dithionite soluble material and 2 to 3% in the sodium-oxalate soluble

material, respectively. Crystalline materials were 81 to 91% in the clay fractions, the figures of

which were much higher than those in the “niibi” and ““maaji” layers. The mineral compositions in
the “kucha” layers were similar to those of the *niibi” layers except for the absence of pyrophyllite
in the clay fractions and the absence of pyrophyllite and diaspore but the presence of calcite in the

silt fractions.




