B4R REBRE RT3 TBOBBBRIEMOMBE & v IEMER
4-1 [FEBHIZ
"L OMERERE LA, ﬁm%ﬁ&ﬁ#“E@:O@ﬁﬁot%%?ﬁﬁbf@
BRI BT S 206 DO IBEE O O LE B & HIRBUATL,
S OWER - ﬂZ?B‘JT’J , B GRR TR ORREH & e, IIMI:*;?&BE?OJWK%!‘FOD
W TJ&:IJ(‘H/’C sy CHE el Z Rz L Tw3, $12 FAO/Unesco D itH
LB NF O O 1 E AL (1990) Tld, Nitisol DD /2 12 Nitic properties

EWVD N R RV, R LSO NGRS LEATICERA L TWA,
BERRAL Y OTFER & T DB, 1O FIEB M S FHEITBIR L TWB EE X B,
¥e, B IIBOTHETHAZENG, AETIE, 7, WSS IOT I
UL DWTRBIREMEEZRWTERL, TORBIDWTHAZ, LEH
DMEEERE LSk DI MR & LT, ZOfic, X BT, RERTIERTLEN
BT 5N B, Schulze (1981) I X2 RE X M4 (Differential X-ray
Diffraction Analysis, LA, DXRD &#ET) H{To 7=,

EZAT, —RICBE (TR) OAZEET SO, &L THEMOSKIGYHT
HY, REAEANTIA b (a-Fex0s) , BB —F 1+ (¢-FeOOH) , I
HHEDREARL RO + (r-FeOOH) & 2WEITIANT1 |~ (r-Fes0s)
EEARETREEZSNTNS, HAOFERTIIBWTIE, 41 b (G &
AYYA bk (Hm) 2EFTHIEMRHEN, HOELEE G &2 L& L, ROLIE
¥ Hm Z1ETBENMIIHD, VERIZDOYA MR IATA MMEIRHENAN
(N - 3, 1967)

FPFETH, B2, AT OR L (<5 2) OfEL (No.) &#ifst (Nos),
BECERBOT IOy Y EHEETORER (No.6) OUMEMMBILHDOBRESS
IEFL < SANRD A 0ICFRE X BB AT 217700, BRE &M AHB O o0 Rt
BALS - PN AORE EMBTOERMERFTHILEZEMELE. ZOR,
et s & LT, AAOEROFREA LT (FRREMN, WRNREAL) , 277
4 MR ChEERE, RO , X SicrAROREEEE L& 0 THT
U, By I Lo Se ik - T a bR L,



. EREOASE TSR DT, 491 R, N—IFaSA b, A
F1FA R, AZNADATA SEEEPY LT LMEEINTND UM,
1969) . 2B, BEREOTERRICE ENL MM kT (1~ 10um) %, TORE
% R L O RUSED & KRR O ML O 5 & ¢ 530 % 0 OF 1~ i, 1993),
L EAS T DL SR, N—2Fa 5, hA U O BB EAREC N
St B AIREMM B B AL E 72> TWD, Eir, BMAREBO TR TEMRRIZD N
ok, Rl - L (1973) DPFESSD, ELL TS MBI TA
S7E 0. SMEREE MUKEMEES N, ETUA b, BIKA(?)BRUERERNS &
LTaATHZ ENRBEINTVWS, FETE, LRI &2ERELT, BERE
B R A OBKERERITT 5O R EEE O R0 D TIRIZ DWT L O,
+EpmgEsmsnicTs L EBERME L.

4-2 HREWE KUSHAE
1) SRIRIVRREED & OURE XRIETTIC & DMLY DR

SEIRAAARE OB, 1 2 ETRABRE O MY > TR B o kil
M5 6 HIA, EAREORE (Z<HR) M5 2, BFF 8 HR O REBIEE S
B LR (K 2-5 B8 X0 KRBT R L 72 fE 33 MTH B

5@%Xﬁ@%ﬁﬁ@&ﬁi@m,ﬁkﬁ%@%t@ﬁ@i(Mﬂ)tﬁ@i

(No.8) . BLUEREDT IO v ERHEHTOHNREE (No.6) , HEHHREL
T,B$®%%®ﬁﬁﬁi(%ﬂﬁ%ﬁﬁ,ﬂ@%ﬁ%i),5?34%ﬁﬁ@$
(m@%ﬁ,ﬁﬂ@),é%tﬁ%$%@%%ﬁﬁﬁi%%ﬁfﬁﬁbt(ﬁ@qh
@ Witk 2B ATk - 7V = AR (Feo, Alo)

Blakemore et al. (1987) OH B 7= HELM Lt (<0.5mm) 0.5¢ I 0.2mol
LW@%VJ@EYy%:ﬂﬁﬁﬁ(ﬂmﬂ)&mz,%ﬁf4%mﬁtib,ﬁ
#h#1 (0.1%Accofloc ) 1mL % X T/ # (10,000g, 10 43y BIUEIR(T
Fﬂy%va#abéﬁm,%6%t%&ﬁ¢®ﬂ-7»i:@b%éﬁ%&%ﬁ
E&K&DW%LEO%%ﬁFw%ﬁ&UAMhtLT%iﬁkU@%Tﬁbto
@ UFAFA h—p TOBETEE - 7V IV AR (Fed, Ald)

D& [@h, Blakemore et al. (1987) OHEE o, Mt (<0.5mm)

_56_



1g 12 22% 2 T2 E 7 MUY AW 50mL & PF 4o b 1g BINA, 16 Fikifike
5L, BHEH (0.2%Accofloc i) 0.2mL 2 JIX TiL5r#k (10,000g, 10753) B
KOEB (7 RNYF 2 020pm) BTV, HENMIERTOR - 720

AEFEFEEREEI EDME L, HHRE FeOs BI T Al20s & LTI LN 72
D% TELZ,

@ 2k (Fet)

OB OTEE GRE, 1094) 1CREo Tz, 7y tkF# -Gt - IR METTo 72
%, HREEAINY T F AR JETHEATEEL L, $E FeOs & L THL
WM D%RTHELEZ.

@ 73 X BEyra e & ok ok

ki k DET S (<2um) EERE(L, AMLEE Na-fit & DCB UM (Bigh
sy % L7 Na-¥iL2RE%, 2nei, DO AHEANT 100 X w2 DA
HNEEAS Y, Bk XERRaE L,

A AR Bryant et al (1983) 128V, BAGE 0.3z IWWERTEYH & LT lum
a-ALOs % 10%INA, RSESLEE, <EA0H5 G 16mm B 20mm &S
0.5mm) H 5 ZMTaEsD, X @EYT 21T o 2. X#lHTiL, 04 71 (JDX-3530)
BERWT, TFORETITFo7,. W Cu, RGN 30kV, BEREH 10mA, A
o kL ZF A1 -1° -0.1mm, AF v 7 0.02° , FHEKEM 65sec. E X
@i, ao-ALOs® -2 (0.208nm, 43.46° ) ZAEHEIC 2 0 MEEHNEL,
Ar—Ty I —wRHL,

FALER XRD— SF* X (DCB #AHE XRD) =sREXHEYTE (DXRD) £z

*QF = geale factor = (Pu—Bu) / (Pt—Bt)
Pu=bP— & GROED) , BusR—A2 VIR CRAAHD
Pi=U— 2 (DCB LI , Bt=A—2AF 4 i (DCB L)
2) X RIEIT 4 & OGRS B4 TIC & B K L IRAEK

pat-LY, BERBOAL VTR T (No.1) @ Ahl, Ah2 [, V> YT
4 (No.2) @ Ahl, Ah2, A3 &, #®fL Y7kt (No3) & Ahl, Bw B, T
5972kt (Nod) ® A, Bt2, BC B, F77 ANt (Nob) O A, Bt
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BC2 B, 770 vkt &REALomiE (Nos) @ A, AB, Btl, Bt2 =
TO 6 Wi S 18 &, BRBE AT (No7) @ A, Bt2, Bt3 MBIV
-+ (No.8) ™ A, Bt2, Wik Fifd, &t 24 iThD,
D #1757 2 a ORI E TR o R

RN (<2mm) 5g % 500mL % b—)L - —i2 &b, LO% I RE (LK 3K
BINZ, v k7L — b LT 80CIT B, Al 2 4R Lok, B (100mL)
iz L7, BRAKK (& 10ml) THEATEE, ROAHEL LEARERT, 25
iz 0.01M HCl # 50mL BN X RBE O/ M E 2 [BlfF o /. BOABEC LD, A&RUK
T2 EEed L%, SR AT, el QL) B L.

1M NaOH “T pH9.0~10.0 i L /2%, 1IHRED U, R W ) R A el
w4757 v a ) (<2um) BILERICED, HEATBIIOSMUR <85 X TH
DIRL, APEEERIRL fo. BRECL 72 b ARt S UK 2 A THAT L 721,
AT o AT & o T LB E T Na-fi LMl e U THRF LTz,

Na—fk +8EiE 0 —E & Ot 500mg #124) 13, Mehra and Jackson (1960)
OFE TGN, Wik s UTREL, XEREYHTOE S MEEAH Lz
(B Na—f4 LRBHO .

£/ Bk Na-hi Lo —id, MR ERET 5720, RBKEAY
J— VB (1:1), AZ/—=ETERARK (1:1) BROETERATEST
BRI L, BETRE L. 20L& L TR ROBE Na-Kilz A/
@%%T%WL,moxvvlmm&%@éﬁt(M%M@-Nw%i%%ﬁﬂ)o
50 0 Na-¥s DI, FRIGAREERZEREL, A VRSTHRLT
mOvalwﬁ%%ﬁéﬁtoﬁ%ﬁt%%@Nr%iu,MMRH®%&¥v
br— g — AR LT (Na— T RECED o
@ X SREH AT

Me-h-1, K-kt ooy dridehid, skl 2 - Na-$hiL Mo —a i (Kik
30mg #HX4) #HIW, L (1966) OHEIHES THUL 2, 7 o—) VUL -
INEGLER (300, 500C, #& 1§D 13, _LAlOEANALEHC R L TIT 7z
B0 X SEHR AT, BRI -7 by 27 2k (2012 8D TR
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D, %EEHE Cu, Ni 7407, EEREBIL 30kV, WEREH 10mA, A v bR
F01° -1° =0.15mm, GEEMSE 2° min~l, Fv— MEE 20mm minT!, FFEH
Isec DR TIT 272,
@R ZEFR ST

Na- *&ni%ﬂi“}iﬂ 20mg R L, AAEMTEMT (TG-DTA) E17-o/f.
%I%mm;tja s P T DR 2 BME RS (TGD-300, TA-1500) %A
L, #EEEODE, FEEE 10Cmin  THENS 1000CE TREE L TH
el
4-3 ERBIUFE
4-3-1 EMER{LDOERE
1) BIRAEMRILIC X BMERER (b D IR

SRR ALk B & OV 80 LB NTI O oA & Al &R 4-1 R Uz B
o UEBEAIAEE (Feo) 1, WINOLHIZIBNTS 0.07~1.33% TEHhHTK
<, +HINEABUTIEE -ETHo (M 4-1) . DFAIA b—o T A
vagk (Fed) 1, W41 > Ut (No.1) 211.28~0.94%, L >kt (No.2)
7 3.48~434%, #BEL U FEEL (No3) M 501~6.36%, 757 A kL
(No.4) 714.18~7.02%, 70 w4kt (Nob) 2 5.18~6.556%, T v
Bl &R E AT O I (No.6) 2%5.55~8.73%, 7RfE1 (No.7) 71 6.43~9.90%,
it (No8) M18.34~11.47T% %R, LEORHEE & DITHINT DEIMHER
Sz, WENTIEBTELS, TETHAD, B2 BUETH, BE-TOH
ERUE (04-1) . 28 (Fet) 13, PFA A b—0 T OEHEAES Fed) &
FHEOBEMNE R U, 9L P4t (No) A% 2.11~246%, L2 Y7tk
(No.2) #16.04~7.26%, #®L > 2)Hkl (No3) #%828~9.60%, 7774
HEkt (Nod) 716.75~10.16%, T3 0w vkt (No.5) 718.08~9.69%, 77
O HEEd &AL omEE (No.6) #18.36~12.38%, #7*fa1 (No.7) % 7.68
~12.17%, ¥l (No.8) A110.156~13.35% &R L, 0D, LHEOFELLD
RN A B AR 51z, BN THE# (Fet) W&, PF A4S 1 —I T >
HTIvASE (Fed) &FIEE, FBTES, FTETHAD, 2 BUETE, BE
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—sEofiERUE (B 4-1) , PF 4o b2 LBEATES (Fed) &KL
BEOBICHEWEDMHME (r=0915) ARSI (M 4-2) . I, WRIEH

(3-3-2) TSz “KilLoEWWEE (llimerization) ” ZRMITLHRTH
b, #$REASEYEEOTLTBBL TSI EEIRLTWS (Schlichting and
Blume, 1962) .

&7 % Parfitt and Childs (1988) OB#ICHHS L1, ML 28l
(pH3.0, 0.2M) Tld, FAEPBICYERETLVI /18K (Yoo 1€
T4 k), Al/Fe-EGARB L IESREEYEY (T2 UN1 BI1 H) 28R
WNCVEME - AT 3. FER, 20 1~20 1 1 BRI OEM O RoF 7))
SN, FTHA N, LERZOYA R, TR A OB RRTE, A,
VFF A b= LB TR, BRRERESEY 2R W TEMOIERE B LT
MRESEMN R ERMING, T, VJIUOBICE 2T AIFEHESGAROIZESR
B, 707285, 772 AETI54 MO, 2:1~2: 1: 18P
Mo BEOE ROF TN ZIADO—FBPHEINENS, Liadis T, LI
£ FENBY 51 (a-FeQOH) BLUATH 1 b~ (a-FeO3) FHIE, 2
FFA I b0 LOBRIn R (Fed) B SEEYES 2 IBEHIEEL (Feo) 22 LI
WTFHIIT 22 EMTES, M 4-3 10 Feo/Fed, (Fed-Feo)/Fet 13, FHENIlE
FEgE DTG (Blume and Schwertmann, 1969) B X OMERIEE Gk, 1975)
EXRL, wilwihigoasibl, RO gAML, BN R IE
DB L 2T 5L UT, kg (1975) KX TRESNLZHOTH Y,
UFOEDITGREND,

Feo/Fed (Fed-Feo)/Fet
wfaibkt (B) =04 <05
weBHH L (YB) =0.4 =05
AT (R) =04 =0.5

TG, RS OPARIE 3SR X T REE L TTAERT
YO (Schwertmann, 1964) , —Ji, &if{LIEEGLMEMEL OMELR W LiSHRIL %2
o i b D Wi R O FRRE L R TRES L TARITH 5 OkE,
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1975) LENTW3,

B9 4-3 125 1O W BIRE L Ek OTEYEHE & 5 SRR R LT,

FIEL 2Pkl (No.1) (3TEPEIEAY 0.32~0.36, HEisMLIFEDY 0.35~0.29 &
ah, EEtgssl (YB) ORUKIKA SN, L oIl (No.2) BiEYEH
A 0.18~0.19, FER(LHEEA0.47~0.49 &7z 0, HBGAHEKL (YB) OfiicX
mEN=, L DT (Nod) WIEHEED 0.16~0.16, Hif{biasdt 051
~0.56, 77 7 ZJitk-L (No.d) WJIEMEED 0.10~0.17, #HRLIEEAT0.62~0.59,
Tyt (Nobs) WIEMEN 0.08~0.26, #SHLIEHRA 0.48~0.60, 7
O 9k L & FREE T OHHE (No.6) ANGTEREAS 0.09~0.18, K {LIR¥AY 0.54
~0.64 L7220, WINHAREEA L R) OFBICRIINZ. Hfal (No?) AN
PEHEAY 0.01~0.07, #5RALIEEAY 0.77~081 &30, ERBMICHE - TRk
(R) OEBIZEG SNk, #51 (No.8) HITHEIEL 0.01~0.05, # 5k
0.78~0.85 TRBHICHA - THAKAL R) OHICRA I/, PERBEEONR
AU (5751 bEFRAL) TIAREERK 0.70~0.85, MU<HEMEHOS LY
T 0.85 BAEIC 2 B HimA#® 51 (Nagatsuka and Urus}nbara—Yoshmo
1988) , MIKHEOHRETL No7) BXUHMAET (No8) 13, hEFEHOMRE
IR L S D IEIBIC BN TIZHRIL T D Z EAURBR I N D,
BRABOEHUBEH O HBICDWTIE, SBSIIADIZE L D5 P bizngds,

Wl DREE AR & & b OB LB O RS LRI < 72D, EHEMK <725

Z & Urushibara-Yoshino (1992) 124> THiEI NN, APRICBNTS,
E O FOHMAUREICHD SN, H4-4IZRTEDW, HABBLUHE KDL
BEVE, FOREI Lo TR LD RALIE R R 2 128 < e b, THPEEEAMES
2%,

Bt o BMIW R T IILI s (Alo) BEUSFF A RAlET NI T A
(Ald) W, WEL P81 (Nol) @ Alo (1.29~1.66%) ®Ji/ht Ald (0.29
~0.36%) L DIBMcE o, LU PT LT (No.2) BLUBEL Pk
4 (No.3) T Alo (0.49~1.52%) & Ald (066~161%) 13, FEFRTH-
fro TITANKEL (Nod) , 5000t No.p) BLoFIoy vkl ek
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HETOHE (No.6) T, Wiy Ald (0.85~2.04%) D 4A Alo (0.68~
1.65%) X h& <ol it (No7) BLUHEL (No.8) TiE, Ald (1.16
~3.03%) 0 JiHt Alo(0.25~0.68%) L DILBHMIZE <o 1 (&) . k& (1975)
Lk dE, B 2 BEETIVI oA (Ale) BILCF A1 Ry b
T0L (Al W, BOAHMKLETREH IEIESET, 2o EICBRYEWIED
BRSO 5N DM, MBOHAMLLRE LT, Ald DA Alo KDL, MHi#
QN H EVHBEMNEO NNV ENHENMZINTND, —F, &1 (1984)
L&k B e, FHEEOIBIPNVWTIH, Alo & Ald OIICIIEKFE WIEOMMEA H D
MEDOLIL 1: 3 THLHEEINTWS, JHNIEHLT, ERBOFLEL DI
(No.1) 2B< ERBOLETIE, BESE, LT Ad DL Alo %<
D, EHICHKESGOLETHE, AldDHA Alo DA LY, jljEorIc
HEDHBEMRD N ah o5k, LENT, ERFOFZ 7 AL (No.d) ,
F IOyl (No.s) BLUTI0yHikd & REELOMEE (No6) , BX
HEOFELT (No7) Lt (No.8) DElE AlOsld, F 41 b—J L
HICI3BmT 20, B 2 OBRICRBHRWEROBOANMEDSENTNSZ
EERLTWVE (K 4-5) , 2L, PFFFA b—U T U BBECHRMT 254
A FRANTEIA FOFFBTHO Fe Dt Al EINTHWS Z EEREL TN
% (Fitzpatrick and Schwertmann, 1982) ,
2) R XA AT & B iR L gk D B 1B

SRIEX BB ORI, B4-6, 4-TICRLEEBDTH S, FHAREDM
B4 (No.7) ®FR%E X MEHR (DXRD) T, 0417, 0.367, 0.269, 0.252,
0.245 BET0.220 (0.219) nm IZHRZZE — 7 858D N/, 0.417, 0.269 D—{,
0.245 $X000.219nm 13, ¥ —%- b (Gt) ITk5b, F/=, 0367, 0.269 Dk,
0.252 BL00.220nm 13, ~"vFA b (Hm) CLBbDOE B Lz, BARED
# 1 (No.8) @ DXRD T, Gt DHEAI L D5, BIZaE—2 (0.417, 0.269
BLU0.245nm) MNIRHNT. 0.867, 0.252 BLT0.220nm 27 HRH 5N
NI EMNS, Hm 3HEHE LW &MU Eies /.
ERBOBEMNTOT I 0 vl EREG L oDEE (No6) T, Gt OF
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LR K% 0.417, 0.269 BLT0.2450m IR ¥ — 275380 53z, 0.367 B
O 0.252nm 1285V, WA E— BB 5N, MhINTHAD, Hm OHFEE
RELTWS, Lirl, MAHEOREB T No?) ST 5E, P—2i3dRT
<, IWLTHDLZ &S, Gt Hm OSSNV S M TE S, g,
MR LSk DR SLIRRE R WSS S (& 4-1, ¥ 4-7) .

L D7z TN 2 SRR S T 0 BB iz 4349 5 WRI A 1 T,
0.417, 0.269, 0.252 BL W 0.245nm IR Y — 2D 51, 0.417, 0.269

DB L 0.245nm i, Gt DEFTE, 0.269 O—E 0.252nm b, Hm OTFIT%
ABLTW2, BEREOTFI0vHHL EREALODPME (Nos) &b, &1
<, WA, BAREORET (No.7) 38 Gt Hm OFSEITE < 20
ZENoholz, iz, WEHEME (EME) 05751 MMk L GRETE) 13,
FARBEOREL (No7) LHEAMCHE CRIFRER L, 0.417 BX N 0245nm
DY =7 Reeg<, 0.269, 0.252 BL0.220nm WM Y — 7 HEEL
Fro T730B, G0, HmMBhARnESEh s, LT, MERELES,
HERSIL O WAL T, MAEBOHA L (No.8) & Ar iz F U ETN % 7
L7z, 0417 :}DJ:U 0.245nm QE—75<, WRT, Gt OFREIL EARE
O (No.8) LHBEICEWI Ebmoz, E£/, 0269, 0.252 BXY
0.220nm {IZ2 K E-ID0FHELIRWI EDS, Hm AR D EENLW I EHRER
T&E/”,

CLEDFZEXBEF O OKBCEINWT, BV — 27 E Y — 26 & FE &
DEIHL 7200, #%4-2 Tdh 3, GuyD E— Zli#lE, MAHEBOEA L No.8)

EEgE AL (MR ANIEBERE, ERAROT I 0yt S RE AT OPH
# (No.6) AWKNWT, BMAHMBOREL No.7) &MBIRFREAE T (YD) HREIFLE,
5774 MFREaL (Zf) ARH/NAINo 7, Hnaoyd E—2 HEE, #AK
BOREL (No.T) &5F 54 R (B MFERBRE, WmnRet (&

), BREBOTF IOy YA ERBEALOPRIE (No6) DIEic/hE <D, M
KEHOEBT (No.8) Lagwib#et M) TIHEHELEh-k, Zhid, R
IR TIEE, Hm SBT3 &0V Torrent et al (1983) OFsH 2T
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LR LT 0 Tz,

Hm@110)/Gtuo)y E—Z it 2t L= & 25, 5594 SR (85)
MixbKEL, MAREORAES (No.7) , EMRE L (B , ¥RB0F5
Dy Pkt ERERTOPHE (No.8) OIHIC/hE <D (4-8) , WHER ek
DFSGEACIER O T LIFEHIEL (£ 4-1) , T7habhb, FREDEWD Hn Ai4h
EE, VIl READ I LEFRBL TS, Gta1) /Gta30)+Hm10Ho
U=l ELBLLZEDA, 5754 MEREL (Br) BSED, MAEBO
AL (No.D , AR E T (B , EREOF 50 v+ &REA L O
WA (No.6) DI KELS/AED, MARSOHE T (No.8) & HEkEE 1 (i)
TRRER->T (M4-8) o ZHUd, 1BORIDOEE (Torrent et al, 1980) &
RWOHEBERNRO SNTHBD Gk, 1988) , T7bhb, Gt SEMNZWELEH
BN <, FREROMNTHEDE L, Gt & Hm OREBYNERB T EERL
TWa,

ZOX D EBEOREKRIIER Hm, Gt OMXEGRICHEINS 2L 5N
ENTWS (Torrent et al., 1983 ; A, 1986 $LTN1988) . Li=dt->T, #
G O%ERIE, Hu OERFHELREHEFELTVLEEZLND, Hm OERE
BMETHRME, 1) HHREBXOKS, 2) LEAEEY, 3) 18 pH, 4) Al
DIFTE, 5) —RKIM D BALEE (M OEE) M1 5115 (Schwertmann, 19856) .
Al—igm b (L, 45~50m.asl) THHKEMAL (No.7) 81 No.8) #
L THhBE,

) MAEKEA S NSKABEBOENIHIE SN, BRAERICIEI S MCEDN

wWHLENTNS,
2) LIEAEITA BT 40~50g kg!, BtEUTT 10gkg! &5 L, RBET
HD,

3) pHHON M2 | (No.7) DM E R 1 (No.8) L hRovE <, #fl (No.7)
OJiHt, Hm BERINPT WO pHERE LT W3,

4) HRREYIC Al DFEN Gt, Ho OERIZER L RIET I &AM NTSH
D, ALIZGt DR ER<IHETS (Lewis and Schwertmann, 1979) . #
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it (No.T) OVFF A b—J L UBETRT LI YA (Ald) 13, #6
L (No8) &b brnléng, REaL (No.7) OFMNAl OFEHEIZE
% Hm ORI RIZTEBIIDBW I &M HEE I N5,

5) K 4-91RT LD, MARBOREL WO ORMPRRS SRELE
ve, $/8hG, RETMY L TEPENS, WAL L THRREUSN D%
BUH, b U RS SR ER U ET5 &, —KeM O Rk
WEMED, ©AICHFMBILESOMESERRICEVNENEZEEX B8 T
&5,

LAED S, MREEOFRE L EMETDOERICHE R FIE TR &/ BRI B
T, BAMEOEICROSND BEENIBIKORTICL B EEXE, UL, B
b IM B Y £ =0 LTIE Mgl Ca L W4 <, SETNEKE, Yoo
APELUA QRS b U <IZHEMERSD D S R L ZREE b REE LA M 5
TRV, WThICE L, BRBEFOREL No.7) L (No.8) 1, £
Hm ® Gt OFBEDOHEINS, EE0LERFORENHEO T (Nob) LD,
AN EWHBERNE 2R LETHY, IPCRHESOSNDFERLEID D
I SIZFREBRBEOEAISPEBERORE (T 774 MEFREED) 10T B
hdEHMIS,

4-3-2 ¥5SEAARR

PrRERIC & B gk i frad Bl O X #EHT K % X 4-10~ 4-13 IR Uz,

FIAEV 2 Et (No.l) DRl Mg-hiTid 1.47, 1.01, 0.73, 0.51, 0.36,
0.34nm 12 ¥ — 2 A0 513, 1.260m FHEK HEN E— 2 4178 5Nz,
bkt (No2) , 861 >kt (No3) , 75 72 08E (Nod) ,
TZOwYEkt (No.s) , Fo0vHkt EREELDPEIE (No.g) THRDL
N=E-Z23E U THo 7z, Lnl, TI0v okl w1 ofhiii (No.6)
T 1.47, 1.01, 0.73nm Q-7 0HINFEFRLCTH 5D L, Thiftol
BTiE, 1.47T0m O —27511.01, 0.73nm Q-7 XD & <o Thw/z, 1.47nm
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Fig.4-1 Profile distribution of total and free iron oxides.
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Fig.4-2 Relationship between clay contents and
dithionite-citrate soluble Fe203 of Kikai

and Minami-Daito Islands.
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Fig.4-3 Activity and crystallinity ratios of free iron oxide
of soils of Kikai and Minami-Daito Isiands.
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Fig.4-6 XRD patterns for the untreated clay fractions with 10%
added « -alumina, DCB-treated sample, and differential
pattern from Minami-Daito Island soil (Red soil, Bt2).

Al =a -alumina, Gb = gibbsite, Gt = goethite,
Hm = hematite, Kt = Kaolinite, Qz = quartz.
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Fig.4-7 DXRD patterns for clay fractions from the soils.
Gb=gibbsite, Sil=silicate, Ki=kaolinite,
Gt=goethite, Hm=hematite, Qz=quartz.
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Fig.4-8 Relationship between the ratios of peak are
of Gt(111)/[Gt(130)+Hm(104)1 and Hm110)/Gt(110).
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Fig.4-9 Schematic of soil development on
the raised coral reef terraces and

the forms of free iron oxides.
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Initial Rendzina-like soil (No.1)
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Fig.4-10 X-ray diffraction traces of representative oriented clay specimens

from Initial Rendzina-like soil (No.1) and Rendzina-like soil (No.2).
Mg-C : Mg-alr dry, Mg-Gly : Mg-glycerol, K-C: K-alr dry, K-300 : K-heated at 300°C,
K-500 : K-heated at 500°C.
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Brown Rendzina-like soit (No.3)
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Fig.4-11 X-ray diffraction traces of representative oriented clay specimens
from Brown Rendzina-like soil (No.3) and Terra fusca-like soil (No.4).
Mg-C : Mg-alr dry, Mg-Gly : Mg-glycerol, K-C : K-air dry, K-300 : K-heated at 300°C,
K-500 : K-heated at 500%C.
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Fig.4-12 X-ray diffraction traces of representative oriented clay specimens
from Terra rossa-like soil (No.5) and intermediate between Terra
rossa-like and Red-Yellow soil (No.6).

Mg-C : Mg-alr dry, Mg-Gly : Mg-glycerol, K-C: K-air dry, K-300 : K-heated at 300°C,

K-500 : K-heated at 500°C.
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Fig.4-13 X-ray diffraction traces of representative oriented clay specimens
from Red soil (No.7) and Yellow soil (No.8).

Mg-C : Mg-air dry, Mg-Gly : Mg-glycerol, K-C : K-alr dry, K-300 : K-heated at 300%C,
K-500 : K-heated at 500°C.
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Table 4-3 Semi-quantitative clay mineralogical coruposition of soil samples

from Kikai and Minami-Daito Islands.

Sample name (terrace surface, altitude)

Horizon Depth Ch Vi It/ Vi It Kt Gb Ge
(ctv) wi. Yo mmm e
Kikai Island
No.! Initial Rendzina-like soil (Hollocene [1, 10m.a.s.1.)
Ahl 0-15 23.5 10.3 81 27.4 30.7  nd* nd
A2 1530 309 1.9 86 238 348 nd nd
No.2 Rendzina-like soil (Pleistocene V, 27ma.s.l.)
Ahl 0-9 1.6 21.6 240 19.7 33.1 nd nd
Ah2 9-23 0.9 278 21.2 20.5 297 nd nd
A3 2332 26 22.6 253 159 33.5 nd 1
No.3 Brown Rendzina-like soil (PleistocenelV, 35m.aus.l.)
Ahl 0-12 1.4 13.2 152 17.0 532 nd nd
Bw 30-50 25 }7.2 193 14.8 46.2 nd nd
No.d Terra fusaca-like soil (Pleistocene[ll, 85m.a.s.l.)

A 0-10 3.0 20.9 215 27.0 27.5 nd nd
B2 33-65 2.5 288 29.0 15.0 248 nd nd
BC 65-80 23 23.1 221 15.6 369 nd nd

No.5 Terra rossa-like soil (Pleistocene Il , 186m.a.s.L)

A 0-12 2.0 19.5 217 22.9 33.8 nd nd
Bt2 25-46 1.2 23.8 238 23.2 28.1 nd nd
BC2 72-85 1.9 222 193 245 322 nd nd

No.6 Terra rossa-like/Red-Yellow soil (Pleistocene 1, 200m.a.5.1)

A G-10 0.0 11.6 13.8 20.1 54.5 3 Tr.
AB 10-28 1.7 13.3 15.1 21.7 48.2 3 Te.
Bt 28-68 1.5 i4.3 18.0 227 434 4 Tr.
B2 63-9% 0.7 170 184 26.9 37.0 0 Tr.

Minami-Daito Island
No.7 Red soil (Haguue , 45m.a.sl.)

A 0-14 0.0 0.0 0.0 44.0 56.0 6 Tr.*
Bt2 50-95 0.0 0.0 0.0 357 64.3 8 Tr.
B3  95-140+ 0.0 30 00 32.4 4.7 6 Tr.

No.8 Yellow soil (Haguue , 45~50m.a.sk. )

A 0-10 0.0 0.0 0.0 33.1 66.9 7 16

Bt2 45-67 0.0 33 0.0 24.5 72.2 8 15
lower 100-110+ 0.0 1.8 0.0 24.1 741 10 18

. Tr.=trace amount, **; nd=not determined

Figures denote the percentage of the peak area of each clay mineral against the sum

of those from all minerals present in clay samples, except quartz.

Ch: chrolite, Vt: vermiculite, IVt illite/vermiculite mixed layer, It: illite,

Gb: gibbsite, Ge: goethite. - - 86 -
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Table 4-4 Semi-quantitative clay mineralogical composition of soil samples
from Kikai and Minami-Daito Islands.

Sample name (terrace surface, altitude)

Horizon Depth Ch Vi [t/ Vt It Kt Gb Ge
(cw) Wit Fo-------

Kikai Island
No.l Initial Rendzina-like soil (Hollocene 1l , 10m.a.s.l.)

Ahl . 0-15 ++ +-+ + +4+ +4++ nd* nd

Ah2 1530 44+ + + ++ +++ nd nd
No.2 Rendzina-like soil (PleistoceneV, 27m.a.s.l.)

Ahl 0-9 + ++ ++ ++ +-++ nd nd

Ah2 9-23 -+ -t ++ ++ +++ nd nd

A3 23-32 + ++ 4+ ++ +4++ nd nd
No.3 Brown Rendzina-like soil (Pleistocene[V, 35m.a.s.1.)

Ahl 0-12 + ++ ++ ++ +4+++ nd nd

Bw 30-50 -+ ++ +-+ ++ ++- nd nd
No.4 Terra fusaca-like soil (Pleistocenelll, 85m.a.s.L.)

A 0-10 + ++ +-+ +-++ +++ nd nd
B2 33-65 + R +++ ++ ++ nd nd
BC 65-80 + ++ +-+ ++ +4++ nd nd

No.5 Terra rossa-like soil (Pleistocene [ , 186m.a.s.1.)

A 0-12 + ++ ++ ++ +++ nd nd
B2 25-46 + ++ ++ ++ 44+ nd nd
BC2 72-85 + ++ + ++ +++ nd nd

No.6 Terra rossa-fike/Red-Yellow soil (Pleistocene [ , 200m.a.s.l.)

A 0-10 - ++ ++ ++ ++4-+-+ 3 Tr.
AB 10-28 + ++ ++ ++ +4++ 3 Tr.
Btl 28-68 + +-+ ++ ++ -+ 4 Tr.
B2  68-90 + ++ ++ +++ 0 Tr.

Minami-Daito Island
No.7 Red soil (Haguue ,45m.a.sl. )

A 0-14 - - - +++ ++++ 6 Tr.*
Bt2 50-95 - - - +++ 8 Tr.
Bi3 95140+ - + - +4+4+ 4t 6 Tr.

No.8 Yellow soil (Haguue , 45~50m.a.sl. )

A 010 - : I A 1

B2 45-67 - + - ++ b+ 8 15
lower 100-110+ - + - ++ +4++ 10 18

*. Tr.=trace amount, **; nd=not determined
-: none, £: few, +: scarce, ++: common, +++: abundant, +++-+: predominant
Ch: chrolite, Vt: vermiculite, [/Vt: illite/vermiculite mixed layer, 1t illite,

Kt: kaolinite, Gb: gibbsite, Ge: goethite.
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