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Yoshihiro TOKASHIKI, Yasushi HicaA, Kazuhiro Oya and
Susumu NISHIGAKI : Studies on the “Jaagaru” soils and
their parent materials II. Physical and chemical
properties and clay minerals of soil profiles at Senbaru,
Nishihara village, Okinawa Island.
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Ve — AN LEORMORKES LSUERORN 20D 2, 1EBH E L TORKEDHE
HZERPHER LTV IRKERLOREETFOER, 520V REKELERPCZOTHICHRE T KD
BUAHBEYMOZERRT L >THERES LENES, S40BETOLERLIERICE DE 2 D%
BT8R ING, ChEITXEESE, MERKBOH - ER—HICHH T 28RERFOL
Bo4d AL, BLUBKARKEEINERMET S "V —#H1" tBOMREBZENT, "V
P AN EHENBLMOEKE 2 OB OBERE AT~ S C LICHTF LT 367810,

VEE, REOBEEMEEICESVRETHEBRBOFEMERNBERATHTTIbN, £0&R
¢®ﬁﬂwﬁm3%%ﬁfa?%%%%éﬁ%toEﬂﬁ@iﬁﬁﬁﬂ,éﬁ%ﬁ,ﬁ&%ﬁ@t%m
BEERAMIEIED "v-Y" B1mPUEOLBOR I THET AHELAE LTV, £ LTTHERD
%%.ﬁﬂﬁ@i%@’7—9"Mimﬁmm¢ﬁ~%7wwuﬁ®mbmé“%Rv—vﬂk,ﬁ&
POV s HEiv - "V ORBORN 2 BHETRB T 5 250K BB RO SRR S €7,

ARETIR, (DRKEBO LMWIZEE "I BHERTIHEICOONT, HERETEICET 281k
HBIUOHTEMRERE~, (2) AMRICHERT 28I HERIEDRI 52 20 "= - 9" OE{bLE
B XU THPDER L BB LTENOOEREER L, £ LT (3) XEBFTHERBOFEM
BRI BT 2 HMGH L ShicL, RRICE D 24RO MR OEBERICET 2 LEENE
LTI » 7o

* BRERAZAERAZ/ER

KB/XOREO—HIZ, BS1 FEXBENEHERBHSICL 2 EREFAG LR POM
BTRICETBHE] & LTAEDNII.

RERAZZBFEHEMEE 24 0 205~215 (1977)



206 REXRFRFREMRS W245 (1977)

I ¢ & + &

HRALBRIZ, PEXB DI, FERAT ROARS BY I ERISH Bt st o &R flo + Sk 5>
SERI L7, MBSO HEEEIZ, LT, BREBO LBICEBZCHRBELED "<~ " HHRT
BREAZBEL, T LTRAAKROBOREOY Y TAKEDREL VL DLHERT 5L L8 TE [@
IR IR T 2R LORBELEIR, ARCPEE LT Y TARESED ONIHIBRE, TN
BDONEORIREICAINT B EBTEN, £ L THBBRORLEOTHERIGIR, FHEROKER, A&
DS~ T v Y, BEOREEER L,

Table 1. Physical and chemical properties of Senbaru soil profiles

. pH Carbon %* Fine soil ({(2mm) % *
, Soil Depth Soil color : Texture
no. (cm) ‘ H,0 KCl Org. Inorg. Cg:rrlze g;gg Silt Clay
0-27-1  0- g0 DAk Yelowish broWn ;1o 592 167 003 142 2746 1344 5768  HC
s -2 20-120  SUSPELDIONM 405 596 110 010 100 2265 1926 5710  ~

s -3 120170 SUSPELBIORM 718 638 049 006 041 3380 712 5867  «
Pale olive

=4 170-250 NS o 716 550 0.11 016 213 19.19 3599 4269 LiC
v =5 250-320 R 702 508 023 040 138 2889 4249 2724  ~
-6 320-600 Dy EAY 773 745 045 0.86 142 6648 2153 1057 SL
s 030 SUORE DIOND 470 385 044  tr 647 4656 543 4154  LiC

* On the oven-dry basis of the whole soil material.

HAT B EORZBMOEX, +EREEOHKEHMII Tablel KRTEBVTH S, ERMHIBICHER
TERBELE (1~38) REEHEL, 50mPRIKEEESCEBSEEREY T, LtBDOAKAER
DABBHEBHDIIL, TBRIESPHE~T{G T AL A VHEEET S &0 0 RMKICTIDT 5 & HER
énaf) AR TIZ, SRR OBEEM L S EMEEORNB I XL EET 2 2 DO LMY EALRR
L7:#%, ARBRFZ2ACTIBEEA4 & «RBHEHICESHTE BICHD, EE0RIIDERL D HHRE
SURBKEZERRL, ¥/, 225 80m BESLJoLRNE» S, BKEELETC1Im LD
EXTHELEEB» S TEE CHEUA T IR EBELEORL LI ZHIM L THV .. BB, 1~38
EVBRIVDOYERERLIED "=—Y” %, 4~6 BREEBABRICK->TRBLLEBKERERT

(Table 1), '

I ® B /5 &
B S L ORKED LA, pH HEAGRNEEAEOFETHE L. KRR, MEDE
BESDEEE (0.25m) OREEM, MR - KH « B DERMEEREICL D ARERS
EMRER L 2 ICHEL, MEOERED SMEEEEERD . $7-, HERRER (CEC) &
YOBBHEE DR OB QRS D, BH O, ERORM DL~ v ADOHEEEME L1t s HRE
FHOERE SRS CEEBRER (CEC) AREYT A% E LTRELE RO nH i cis-
teo 29, BEL2E (C0.25m) %50ml B &HOBICRD , TEERERET 570 1C 80 %
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5/ A TEHRHRE 5%, BOMBPLEL 4 EROEL, OMEKSHDCa, Mg £ EFRLE,
Na, K£4bETHET 50 RCEBBEEELRET 27 0i1C, THRBREERE L 80 %
2/ -nih I RELR PaoryFoalEiE (pH 8.2) TEEABROBIEL4ERYEL, Mkt o
BEEARET 5, 20%, BEEERET 2 /0 I BRERKIC L 3HEREHE 55 E T 90 %
T b UTRE S, BOREBERVEL LBRER TS, Bkic, CEC ARET 3 niCBEELSR
£ URKHC L BRI b Y o ABAMA, % RAROERIEL4ERVEL, MERSDR ko
F U LERNETHES 50

WEEMRMROEE BN, L0 | REVAROHESROMER, WThbEe Lol i
b &S DFIICE > 10 1035, FHTR L E5K, BREETIR0.15 €1y ®F b Y
Y LABRS LR DOBORILENE TN, TOBBYFIFA b+ (N Fatr 774 b+ Y
A—REMKEF P YU A—s T VBF P Y Y L) AREARORILARICGEL L, FURRM DO
BOBY ST ELIUVEAKERELASHTRIZVOT, T s Tit, BB MBI X 2LEBEH5
Fi20.15 Enva v b ) v ABEREORHDIC, FHED 0.5 BEkBLF bV v A RKLEE
BOTTE -1,

v # S

1. $tELiRWNE o=y

ALK EORIBE LIRS KUCRKEBORLENEIZ, Table l XU Table 2k &4 F &
DTRL.

FBELE (1~38 BIUORKEE (4~6) OVThoBd, HRRISIRBE~FTTLH Y
BT, fIERODYE BRI OBEET LIRKAEIIE D RKE o pH (H20) 8.0~8.5
FOHEBEVEER L (Table 1),

LRRBE, FBETHE (1~38) TR1T~06F TEOREASAEMEENED, LEDS
TEARD T 3EAER Lo BRREMICIZ03~13B02RENE TN, RBELRERIRED 2
DA & WBRE L EY, THIEEMMT 2@A%R L (Table 1),

FEBEE (1~38) TRMLARMBE8HMKkGHD, +H HC (EH+) 2RIk, £LT
1~2BIC~IETIR, Y RSO DA BBEBRNICS L OMEETH 3. RKEETR
FTRIEEPDRENE 2 LTH LA BODNVERLSRL, LEREBISET LTS E5T% L
7oo £PERLIC (B4 BXUSL (WERL) T, MELARICRREEONES 6 EEPEDD
ERnHLZCEERLE (Table 1),

—%, ABomo tEFEOREB TR (I B T, 20kt (1B ch~tEBRHBRT
+EEBRVDYE "HEiv - V" ORBBERL, ARREBRBIULL M EBHOSRIAE EL
THEBSE {, THIZLIC (BEE) 2R L. ChOOKMIZ, BICFRREE LCDAROER
2RI, ROFRBELRD 3 BCHRLVEUT 2048 TH5 (Table 1),

AntEEoREIZ, FEELE (1~38) Ti2024me 1002 T, £0O¥F3 8% Cadhnvikic
Na 932 <, BEBIIE~AWETRERARES TN MOKBETE (V8 T3, REI212ZR CE
ERLIEMEDIREAE S Na B 20O0BETH 2. CNODHRERRITVBKEB T, 5
B OKREI20.18~0.39me 100 T LEBE FTRHETRREN D, RBO¥HEE Na 2D & A
Ex Cabiding 4« LEd» > FRAMNT 2EMER Lo 37, Mg, KRFBEIRE ZZRES
Fh: (Table 2),

FBELR (1~38) OBBUERORBRXOTEAMEETOEME ZENY, LEd»>TEA~
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W LI BOK 90 % % Ca i, KIC Mg % < Na @015t 7e0 & SORBEERICH~ o
FBELE (1’8 T, BBIZ1/10LUTT, BB CaTEA b 1me /1002 IFTARLELL
BB ENTOGC & AHAIS €7, BRKEETORER, UEKEETOBEN & RIS B TR -
fro RBETIRICH~N, BBIIWISBEREBLZOKTO~80%% Catsh, CaBiCIZERITE
RHHONTIREALHBETNIo Ca DRI Mg 2% < FBETEOENORIER LB, LD
STR~RAOT BEAER Lo COBMIE, SECHRELETOTER CHINT 2EMLR R 72
F72, MgORICE VKBS Mg ERBIC LB 5 FE~RST 50048 TH 5 (Table2),

Table 2. Summary of soluble-bases, exchangeable-bases and CEC of
Senbaru soil profiles

Soil 80 % Me~OH, Soluble-bases SrCl; Exchangeable—-bases CEC
! me, /100 & me /100 g

no, me 1008

Mg Ca Na K Total Mg Ca Na K Total

0-27-1 0.04 012 0.07 0.02 0.25 1.99 15.48 002 0.40 17.89 2232
» =2 002 014 0.06 0.01 0.23 0.89 13.74 0.02 0.12 1477 1869
» =3 003 014 0.06 001 0.24 0.91 1030 001 020 1142 17.33
»~ -4 003 007 008 001 019 563 1792 0.03 036 2394 27.30
»~ =5 003 004 010 0.01 0.18 6.91 17.78 0.06 0.26 25.01 27.84
»~ =6 006 015 0.17 0.01 0.39 3.13 1800 0.04 014 2131 2350

» =1 001 001 020 tr 0.22 0.30 0.90 0.02 0.02 1.24 1395

B4z vyBREE (CEC) B, KEA1TE (1~38) Tik22~1Tme/1008TEBIZEPY K&
{, BEMMEIIB80~66%%4RL, COBEAREHRNEBNLBIZEEVER (Table 1) &—&KL
720 fhoRIBELE (1"8) Tid, CECi2ldme 1008 THIOH/NE L, EEMAMEIR T ¥ TEORF
BELTBOZNSICHERFLOWEZERESBD SN, ZNHDT &3, BEDH ZEHICDHEHICE LY
BRAEZG 0D, d2VRTERMORBESRLE -4Dh, VTR LTHLBOEI & EHICRK
EHMEORBBETBOERBILAE Z 2 L CHEBICET 3. BRKEBOCECR Lo RBELED £
nhdkikx<, 28~24me 1008 TFRBIALBL E LTH LA BB TREICALEL (Tablel) ¢&
E—&K L, BEMMEIR88~91 ¥ TRBHMTRIL -7z (Table2),

2 BBR+ESEOMLEETL L BRI ORMER

HRA T EE O BB T ZERFRERS O FA 4 +— 0.5 HEKEIL F b)) 9 LT BEERS
B & UK RERSD O SR, BXU Vv B ICEY 2 1 IRFEDKMER % Table 31K LB TR LT
FBELTE (1~38, 1’8 O0VF4 734 VIBAKRSBRIBHITEREBALNT, VTFNH19%
TZhD50 B EABILE LY, ARICBIEEBOIBHITREALERBAONLE DL ~10 ZDOB
BRI LB O TE~OBHEROEMMNA ONT, /0, BHOEBHABRLOBEKLIZTOAD
LNV &S, VFAFA4 VABERSPOBESERIERYM EOBESEREER L TEET 2D TIRE
, BHORETELT S L2 HHAIZEL, BKEBOYFA+4 FABEKRSER, TREESD R
DT BEAETR Lco TS THOABZOEIB LB G, FAEKIEIIERE LRSS ORELH#E
Hl e, BIREBOR LSRRI, FEALTEIOEIDOBIZTL /4 BICHY T3 LM TH 3,
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Table 3. Summary of selective dissolution, and mineralogical analyses
of clay and silt fractions from Senbaru soil profiles

Dithionite (A)- O, 5SNNaOH(B)

Soil treatment (%) * Mineral composition**

no. Solublgz)Fean) SO{E%Jle ~ Residue Clay fraction Silt fraction
0-27-1 1898 1061 13.56 67.46 Vt-Ch,It)>Kt) Vt Qz»» Fd

» =2 1848 10.96 11.22 70.30 Vt-Ch)It, Kt) Vt ”

» -3 1942 1165 14.56 66.02 " ”

” —4 7.26  3.06 7.57 85.17 Mt, It, Vt—Ch) Vt ) Kt ”

”n -5 583 3.20 5.18 88.99  Mt, It) Vt, Vt-Ch) Kt Qz)) Fd) Cb
» -6 498 266 4.98 90.04 Mt It, Vt-Ch) Vt,Kt, Ch Qz)Fd, CadCb

» =1 1894 1296 2027 60.79 Vt-Ch) It, Kt) Vt Qz))) Fd

* On the oven-dry basis of the whole clay.

** Abbreviations : Ca=calcite; Cb=cristobalite: Ch=chlorite; Fd=feldspar; It=
illite; Kt=kaolin minerals;” Mt=montmorillonite; Qz=quartz; Vt=vermi-
culite; Vt-Ch=vermiculite-chlorite intergrades

—%, AEBLE (1~3/E, /@) 005 8EKELF ) v AT BRA BRI 11 ~20%7T, &0
VFAFA PIBRSERREOBHITRE » %00 0.5 8EKMIL + b ) » aTERML, 1~38 T
BOTNORDOYFAF 4 FABERSLOLE D oteds, /BTRBERBhoto COTERSF A
FA4 - 05 MEKBLF + Y Y ARBRS E LTORBRERS MV BICRB N E4ARL, AR
ICHER T 2MDFRBELR (1~38) KHXTORVBILAZ I TN BT EAMR X1, RKERE
TD 0.5 HEKRIL F + Y v 2FAERABIB~5%T, ROV F A+ 4 VBRI EARTBIZE B
LI BEMERL, FBELROEND 1,/ 2~1/3BICHY L1z, 2L T, BRERDBIIRKER
TESTHEREEML, FBELE (1~38, I'B) CRBETEORBEL - 1.

FEELRE JORKEEOK L85 hOSMRICIE, B o hICERNED St 180 1 1%
(18 o X®REFE (Fig. 1) TR, 14 Az Mghaf, 7 ) o —vinsEE 18AKE~DOB
Tsongd, KM, 300CH LU 550 Cmamms, 10 A MHE ORISR RICW 2 D hIcE
MNTB2EDS, ALEBRICKROAL - =% 254+, WbWEN—3%254 b—/n54 b
MEAHE Lz T/, Mgfafl, BERE T 4ABREOEFSIZ KT, BE L 105 'C in s
BETHLLRD, FRICI10AMEOEIFTSPIEDBRLILZT EDLD N—3F 254 FEHEE Lo
10 A8:13 5 AMGE IR D EHT b4 Sh, Mgfafl, 7Y o — VBT 10 A E © BT E
ft€9, KB, 550CMBRETHEM LN EDLOA 54 VAT L. TAS®IZ, TABX
U 3.5 AMEDEHHHK MR, 550°CMMAE THAT 20 TH4 U VB EBbh b, FHEITR
TASHOREERSIH, &> TRRAB U >1DTHAY VEMELTR U B8, OFBE
T (2~3/8, I’ oXKREHN (Fig. 2~4) 0% b | BOshic k(BT 20T, B
DOIEYREREHETE L7z 51C3 8 (Fig. 3) 3XUU'E (Fig. 4) oXBEHRN TIZ, K#AFR, 550
Ch#LERD 14 ~10 AMEOEHRBROB L LBEREDS, N—3+254 F—2 054 hpE
DAEFHICB N E DR I Nte THODT EHSKBAELRTIE, N~ FaF4 +—2a54
PR, 174 bBIUNA Y VDO EER LGB T, MIC/ = £254 F AR LT,
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K-—-clay
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NV U U

Glycerol
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Air-dry

I |

1814 10 7 48 334

Fig. 1.

Oriented X-ray diffractograms
of original 0-27-1 clay fraction

1814 10 7 48 33A

Fig. 2. Oriented X-ray diffractograms

e

of original 0—-27-2 clay fraction

550°C | 550°C
| l l l
300°C 300C
\M I K-clay M | K-clay
105°C 105°C
| | !
Air-dry Air—dry
M | \ |
/ Glycerol
Mg-clay Glycerol Mg-clay
Air-dry Air—dry
|| | I |
1814 10 7 48 33A 1814 10 7 48 334

Fig. 3. Oriented X-ray diffractograms
of original 0-27-3 clay fraction

Fig. 4. Oriented X-ray diffractograms
of original 0-27~1" clay fraction



B - LE - KB - faiE

Ty —HnEEORMICHT S 211

do

|
105°C
Air-dry

Mg-clay

Air—-dry

1814 10 7 48 33A

Fig. 5. Oriented X~-ray diffractograms
of original 0-27-4 clay fraction

\k 550°C

K-clay

M Air-dry
Glycerol

! Mg-~clay

|l111 |

181410 7 48 337

Fig. 7. Oriented X-ray diffractograms
of original 0-27-6 clay fraction

Air-dry

K-clay
105°C
A A
Glycerol
' l Mg-clay
1 b\ir—dry
1l | |
181410 7 48 334

Fig. 6. Oriented X-ray diffractograms
of original 0-27-5 clay fraction

Qz
4.27A
‘3.?5’1&
1
3 Fd
207

ll

Fig. 8. Random powder X—ray diffracto -
grams of original 0-27-1~-6
and 0-27-1’ silt fractions

* For legend see Table 3.



212 REAXFRFBERRE B 245 (1977)

—%, BRE (48 oX&Ed (Fig. 5) Tit, 208+ BorHrRosMEII RET D,
14 Ao —8iz, Mgaf, 7Y to— vilE% 18 AME~BTL, TvE) o+ 4 PEHEELK.
o X BERrNothoEiF GO EIRERLEo 2N (Fig. 1) OBHEEELUT 0T, RO
MR A HEE L1co MORIKEE (5~68) oXBEHN (Fig. 6~T7) O¥HELIBD Th DR
BMEBEAELILIU L, BEED O BAHN I 20FHROBEICRERBS OGN, £,
6 BOXKEIHFR (Fig. 7) TRKH#AM, 550 CmaAME®R b 14 A 8 XU 7 AKE oET 0B I
BA2LEbD, 7074 FAHELZ. CNODTEHSRIKEETIR, TVvE)utM bBXUM1 7
A VHEE ST, - 3FaF54 =204 PP, Y- 1Fa 54 P S TN,
) VEEBR a4 DB

Vv MRS D | REEDHMEL , MARREOX BEHN (Fig. 8) O#BL BT EREHT IR OMXIRE
Do, FiEEFTE (1~38, ') BIURKEE (4~68) oVIFnd 3.35ABLU42TAME
O BVERROAESTESEY T, chofhic 320 AMA0EHBEORABVEEEINI. i,
RSB TR oOMIC, B LRBIC, A04AKED 7 ) 2 <54 b, 304 ABHED # A 44
FOWTNBIFORE ORI IRIS Sitcds, NSO REBREITEENELRVRED H LY
1 b2, BTED6 BTOARE SN

vV % 3

A¥EPEHBEEOHRMERMICIZ, RREBOLIBICImtotBoEI THEHEERL, B
DN D 0E LS EN 2 > ORBRLESEET I LA ER L. —Fid, RLHPITAK
HEAAA BSOS~ T v h Y OKE, iF IR, REDICAKER 28 T 3 LB %R
ﬁG%ﬁ%ﬁ7520®ﬁE@iﬁfééo&%@%ﬁ%ﬁ?%ﬁ%@iﬁ@%ﬂﬁﬁafh,E@i
B EIICHERE Lo R B TIEOREE LTHRE Lc. BENTHROMFRBELBINVThIBKERBD
FEicEESERE L, FMEETEREIBRKEB IOBERAIARTEZ TR, AREORBPRERIA LGNNI
VOV TH Do TDXDKHIEDIOHIBICHICHE T 28 A LEROERE KUERIZ, Bk
EWHED1 2TH b,

CNETIELOFEER, HFRIEOHEE, HER, BB TOMOME R EICEL 4/, HRK
TERLOROFRBEFEOERICHONVTEREZRAL, (1) vy VI AKEEA2BMETIBRBRU LIBHR &
(2)AKE ERBOBMICX 2EBRULIBBRED2DDEZFHILHNTNE LI TH %,

mmd”u,ﬁﬁﬂ%ﬁ@mm<ﬁﬁ?5#ijR%%gﬁtﬁéﬁ@éiﬁmimmamr,ﬁ
WEE, MR, BEORBORTBELD L LTERERA TS, B 513, REBLEOZH
IBBRY Y ITEKETHEEINTEEY, FOLBOEIBEHAICL->TRIMICbET IIREED
&, COEBHCHTHILETNAWO | REVHBBEICEL>TRRLED, BOBKELRITHE LM
BAELOEAL, T BROBVEREBEIMLEETHEALBD E LB EDEBHICH ETVT, K
BETROBMIBROFERBERETH B EEZ . £ LT, COBROIEBBHERE sEERRL

LEBIL L DT, ZOBRBICEVTEOER LIy VITAKEDHENSEE, MEICBXATL
3L EHEZ 1,

ZOBORBAETIBOEREEZ 254, EESR, vV ITAREMNAL L TZDHOEE DR
MELCZOEMICHK L1-ELTS, ImUEOEIDLBEERT 2BEOEILBETEE, A
FBEROEZFREOHTREENHZEBOLN LT, HREIBOEIVNEERBEL I 2EVIA
TRIUASOEZHICRKTH 5.

ERLUIzEAiIC, BACREKREDEE S/ E L, MBBSOHBMERM - VIR DRI
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WHRIC Im P Eo T BOBE S THRBL, £ LTHREIRIIGPELONBMEEORNE 2 2 »ORiBE
T2, LASOEZHK S ESNT, BRRKEBOLBITHS L BMNICY v ITAKENER SN, &
PHBECHEEEZICZORIDLHICHEKOB 2 ICE - TEITNHER U7 JEBRSHE S b, BT B
L-oThHRE LREELROBM LD, bROEHHICHBIGEL OME «- SAOEELHL ST T
TIRER LT LTER IR bDEBbN S,

Vi E ¥

HEARDR, ARATROAFZRETHERBBOFEpEKRM T, RKEBD LB ichiE~557 v
VL ERUEEERART 2 OOFRBELIR, FAEHEMEKT I HNELREL, fIHR6MIC
B, RERZELL GOV TEMAEREB XU TR T ~, /-, THREORIE 32
DOFRBELIMOERITONTHER LI,

BACEHREETHE~Y, REBREXBRRERLE THABRRIIHMBRECE ADITHAEL, %
7z, 80% 4/ — it X BTIEUER, BLUB0% 22 /—vh 1 HEHLR o yFosliKick
DEBEDORBIEOENREZMF L BOBERUERX LCECEZRE L. BT EHHERIT LU TRRE
R & X REFT T EEROCTRIE L.

FBELE (1~38 OLBRBRVINbPU~TFT T H Vi, 2REIX1LT~06% T LEZ
CEOEBRES LT TEAELD, THRBOITNSHC (EHL) 2R L. TBREREEOKEIZ
0.24 me 100 8 TEhD¥ 2 EA Cabihidd, MU TERBUL >, BRUEEROLEIZ 11 ~ 18
me/ 1002 TZDI0 A2 Caish, CECIZ22~1Tme /1008, IEEMMEIZ80~66% T
NHEBLOTREABD Lico A BAOERKRERS D, VF2F+4 VAIBRFSZOTNH19% T
ZO¥SBLEABILESED, 0.5 BEKBILF P Y Y LATARMIII~15FBCLEETEICEL
BRTRE - 7o HBERDPBE66~T0ETHTFNON—IF2 T4 -7 054 MM, 154+
BXUAZY YOS TFEMTEN T, K/ —3F2 54 bosBEE L7, Vv MBSO 1 REEHIIZ
EALRET, it LBORABE TN,

oFBELE (1VE TR, FIROKREETEOBBEITH DB Lo, LRFIGsamRE L2
L, EBRENE LD, 2HHLIC BIEL) 2RL, UREEEOERILAEENasLy, B
BHEEOKREN 1 me /1008, HEMMENTHETELL/NINZ EEEY, IR0 REAELED
BB ERRL 1,

—F, BRKERE (4~6 ) OXBMREBVIhbhE~IF7rh ), 2RRB03 ~13%TT
BB EBEEN09¥ TEA.AE LY, THIBLIC (@iH+) ~SL (WEKRL) TTEIREVESE
DBED -tz AIBRHENHORBRIBHTRENLD 0.19~0.39me /1008 TNa50% % b, BhHo
XYo@/ ECabhini, BREEREIZ21 ~25me /1008 TOTFhOELRED 70 ~80 % Ca st
B, WIKMg 20 BRIERZ LD TETOLEL -0 CECI324~28me 1008, HEMMPEII88
~91 BTHBETRN -0 MIBADOIFA T4 VAIBRSRT~5FTEOESBOIFHIRER
bgkdhw, 0.5BEKBRILS bY O LATBRAIMIS~8F T, WTFhoOERSSTEILERBL T 2M4EMA
2R UTco BEERSIZIES~90F T, evE)uFAbtBLUAL 74 P BTEM YT, - 1%
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Summary

Two soil profiles with a reddish brown soil layer underlain by the marl deposit were selected
in the agricultural experiment station located at Senbaru, Nishihara village near central part
of Okinawa Island, and physical and chemical properties, and clay mineralogy were investigated
in relation to soil formation.

Soil samples were taken from 6 depths (0-20, 20-120, 120-170, 170-250, 250-320 and 320-600
cm) of the first profile and from 1 depth (0-30 cm) of the second profile. Physical and chemical
properties of the soils were determined by commonly used methods. Inorganic- and organic-
carbons were determined separately by a wet combusion-gravimetry technique. Soluble salts were
extracted with 80% methanol. Exchangeable bases and CEC were determined by using normal
strontium chloride in 80% methanol so that free carbonate would not dissolve. Clay minerals
were studied by a selective dissolution method and X-ray diffraction technique.

The both profiles were characterized, by the determinations carried out in the present study,

as being composed by at least two layers of different origin.
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Of the first three depths, reactions were neutral to slightly alkaline, total carbon ranged from
0.6 to 1.7% decreasing with the depth. Organic carbon was the main source of the total carbon
at the first depth. Texture was categorized as a heavy clay for the soils of the three depths. The
summing up of soluble salts such as Mg, Ca, Na and K was 0.24 to 0.25 me/100g, more than half
of which was occupied by Ca. The total of exchangeable bases such as Mg, Ca, Na and K ranged
from 11 to 18 me/100g, of which 90% was exceeded by Ca. CEC> and base saturation percentage
ranged from 17 to 22 me/100g, and from 66 to 80, respectively, and the both decreased with the
depth. Nineteen percent of the amorphous portion in the clay fraction was soluble to dithionite
solution. Ferric oxide occupied more than half of the dithionite soluble portion. Eleven to 15%
of the amorphous portion was soluble to 0.5 N NaOH solution.

The clay fraction consisted of 66 to 77% of crystalline material of which major clay minerals
were vermiculite, vermiculite-chlorite intergrade, and kaolin minerals accompanied by a minor
amount of illite. The primary mineral in the silt fraction was mainly consisted of quartz ac-
companied by a small amount of feldspars.

Of the second three depths of the first profile, reaction was neutral to slightly alkaline. Total
carbon ranged from 0.3 to 1.3% increasing with the depth, and inorganic carbon dominated at the
6th depth. Texture was categorized as a light clay for the 4th and 5th depths and as a sandy
loam for the 6th depth. The total of soluble salts ranged from 0.19 to 0.39 me/100g, where Ca
and Na were the dominant ones. Exchangeable bases were 21 to 25 me/100g in the total, of
which 70 to 80% was occupied by Ca. CEC and base saturation percentage ranged from 24 to 28
me/100g and from 88 to 91, respectively. The dithionite soluble portion was § to 7% of the clay
fraction, half of which was determined as ferric oxide. The sodium hydroxide (0.5 N) soluble
portion was 5 to 8%. Those portions soluble to dithionite and sodium hydroxide tended to
decrease with the depth.

The clay fraction of the second three depths consisted of 85 to 90% of crystalline material, in
which the major clay mineral was montmorillonite accompanied by a moderate amount of illite,
vermiculite and kaolin minerals, and a lesser amount of vermiculite-chlorite intergrade. A small
amount of chlorite was found in the 6th depth. The primary mineral of the silt fraction
consisted mainly of quartz accompanied by a lesser amount of feldspars and cristobalite. Calcite
was identified in the 6th depth.

The reddish brown surface layer of the second profile was much lower in pH (strongly acid)
and organic carbon contents than that of the first profile. Its texture was a light clay. Na was
dominat in soluble salts. The total of exchangeable bases was 1.0 me/100g and CEC was 14
me/100g. Base saturation percentage was as low as 7.

From the results of the present study in addition to the reported investigations, it was
presumed that the reddish brown soils overlying the marl deposite at these particular profiles was
derived from unconsolidated sediments differing from either coral limestone or marl, but the soils
received localized influences at various degrees from the calcareous periphery, where coral

limestone and marl were abundant, during weathering and soil forming processes.



