BmEEEREOLEICEE T 5 H %
Bk A oo i > T

AN W JID I K

Studies on the Soils of Nansei Islands in the Subtropical Region of Japan
1. Soils of Ryukyu Islands

Takashi KoBayasHr and Akio SHINAGAWA
(Laboratory of Soil Science)
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Table 1. Meteological conditions
HEWR  Term NESF  Place 1 A 2 H 3 A 4 Ao H
of observation of observation Jan. Feb. Mar. Apr. ‘ May
(D & i Temperature (°C)
1952 ~ 1956 | Iriomote (Sonai) 16.9 19.5 19.4 23.8 27.4
1921 ~ 1950 Ishigaki 18.0 18. 1 19.6 22.1 25.2
1891 ~ 1957 Okinawa (Naha) 16.0 16.3 17.8 20.7 | 24.5
(2) % /K 4 Precipitation (mm)
I~ 0% Iriomote (Sonai) 197.0 156. 8 174.2 | 198.0 244.2
1897 ~ 1950 Ishigaki 129.7 134.4 158.8 ‘ 150.9 235.9
1891 ~ 1957 Okinawa (Naha) 130. 8 130.0 161.0 157.0 253.5
3) & B  Humidity
%gg}l - }g‘;’g " TIriomote (Sonai) 75 75 79 83 79
1921 ~ 1950 . Ishigaki 78 78 79 82 83
1891 ~ 1957 | Okinawa (Naha) 75 75 71 80 83

* I\/E:Vteological table : (1) Centeral meteological Observatory (1942) and (2) Ryukyu meteological
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ES D = 2
of Ryukyu Islands*

6 A | 7 A | 8 A |9 Hi1w A |1 A 12 A | HF F ¥
June | July Aug. Sept. i Oct. Nov. Dec. ] Annual ave.
28.6 29.4 28.9 27.4 24.9 23.2 | 19.4 | 24.1
27.2 28.5 28.2 27.2 24.7 22.1 } 19.4 | 23.4
25.5 27.9 27.5 26.8 23.9 20.8 | 17.7 22.0
277.8 189.7 147.5 253.4 177.1 239.5 273.1 2629.2
222.3 198.3 213.1 227.6 164.7 158. 5 155.7 2159.9
269.0 188. 5 265.5 182.9 164.6 134. 4 105.2 2142.5
81 78 79 80 80 76 81 79
84 81 82 80 77 76 77 80
86 82 83 88 78 75 73 79

Observatory (1959)
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R oMRE: L TEL T3, (D) OWMERAKAY B L5 HEBIAET Bli~—F LWL
n, —RCHREETHREE BT Vs ) ERIGERL, IRTODXEGIIBMO7Z e kL L
fz. (6) OVRKEE LE B~ K BEThEE BT VERISEZEL, BTOTETIER
ROV v F IR THD, FECRES « F—AVThb. Pxr #— VHIITHRIC ST 2 28
MAEEHRTEHSE. (9 OHEBOMHEL (RKARZEL) X hAaERLC 1t (3) & MU hRk
TEBEYBETEH00%L, HETREHE~~—F L2 bbb, WTRHEIEMOSE L &
SEL .
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Fig. 1. Nansei Islands
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Table 3. Chemical properties of the Soils

‘ ! e e <Y/ = i
| L R ¥% B & %  On oven dry basis

it R OM Moi- | E, t@\hf@(ﬁ ;J?/Jéﬁﬁﬁcﬁﬂﬁgf oM PE M JE %Ejﬁﬂ&u
or- xchan- |Hydro- ation o
Samples stu;e ( )ge ‘lytlc exchan- Exchangeable base 'fnf”,/ IOOg 3011 Pl})msphor
% HzO) (KC1 ac1d1ty ac1d1ty ge capa- , ‘ absorption
, | Y, Yy lcity mel ©2 0 Mg K ‘ _,,,Na,v,c,oeff- ,
11 435 5.40]4.05 5.4 250 1522 3.43| 2.8 0.24| 027 223
PI- | 2| 478 535|435, 166, 257]| 1563, 2.74| 3.73 o.1zi 0.39 321
p | 1| 225/470|3.81| 146 160| 2600 0.52 0.5 | 010 0.34 100
2| 434 460372, 165 183| 1833 0.61| 0.8 | 0.10 0.2 203
P-III-| 1| 6347.887.00 onedrop 5.5 | 32.68 1442 222| 006 0.22 321
2] 1231784 69 « | 16 3392 1503 131| 057 0.5 222
AL |14 97| 6.05 | 5.10 1.9 0.8 28.46| 5.44| 405 0.15 0.53 137
2| 652545 456 13.4 24.8| 24.90 418 260 0.53  0.79 | 252
AL | 1| 701550/ 4.38 5.8 30.4| 29.46, 3.97, 2.73| 0.40  0.33 358
2| 677|545 405 17.3| 373 2392 260 418 011  0.38 418
s | 1| 41457743 18 192 1414 222, 174 021 014 132
2 2.58/5.05 400 154 187 1164 145 0.32] 0.05 0.07 155
sqr. | 1| 7.33|475 3.8 | 305/ 6L6 | 2509 218 1.50 0.19' 0.16 312
2| 490 49 392, 289 363 13.17 1.31 0.94| 0.09 6 0.12 177
| | : | ‘ !
sy 1| 158465 38 77 1790 1173 092 08 014 018 151
2| 377 462 378 189 236 21.16| 094 0.8 0.12| 0.14 381
M. 1] 59 7.83 7.19 lonedrop 5.9 | 47.10 23.83 2.50 0.21 026 77
2 605 7.81 7.20 0.6 | 6.6 4562 2467 287 030 0.38 69
L. 1] 691 784 §7.17‘onedrop nedrop| 30.43 | 16.25 1.69| 020 0.18 254
2 7.21 690546, 0.6| 3.8 3216 10.85 217, 0.24 0.3l 393
i : | l ‘ i
L | 1 1252 55 410 33| 19.9] 3072 277 187 0.30  0.30 369
2| 542520 426, 1.0 129 2974 148 177 0.10 0.36 547
G 1 237 469 370] 125 167 1228 076, 05 008 011 199
- 2| 812145 384 168 188 1550 077 047 0.07 0.17 19

i
|

3%, Tibb, M-1 (kL : 1.66%, %4 :53.5%, C.E.C.:47.10 m.e./100 &) » L-II-1 (55 :
2.719%, %4 :68.529, C.E.C. 30.72 me./100 g) » % i+ 3 X, M-1 3 BREKXOK -8
L-II-1 X o, CEC il 6 oz Rt. R AV 0 4) T35Lk51c, M-1 oD
FEREFEHT ey E) v A b ThHDY L-II-1 ZAm 494 b HFELLTWS. £v=E) mF AL
D C.EC ZZELLKAKTHBEDT M-1 kX CEC. [ IHHEmOBEICREL S 2 THA .

BEERW LGRS 100~400 D 45235 W OWRIKEE O LUk BEF /& < TORT# % /RL T
3.

BRI OR BRI R DM 22 b3 — AT TR LR £ L OB RO poaasd
It MM COREERTH D, BARSHIIC AL TRt HEelodme —HL 5. B
HOI RO HEN TR SHRE TH 5 OREAE XU EFCRIT 32 E£EHH O Illimerization
LEMMRFEAKCTLE A BrbOMMNTOBREICLEEDTEF Y —VUWEHAOE T /o &R
RCW3B. EESITIHBROB OGRS W T, TEAD HEOBIZFA RN EB LOZTR L
DT D /IR VEHIBERREHINEDOTERE LB O R0; O FERIT OWTUL 7 sk B ET 528,
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Table 4. Mechanical composition of the soils

| Gravel I Fine soil (<< 2mm) %
Samples (>%/mm) \ Coarse sand ‘ Fine sand | Silt (0.02~ Clay Texture
’ (2~0.2mm) (0.2~0.02mm) 0.002mm) _ . (<0.002mm) |
PI 1 1.55 24.50 21.95 15. 59 33.96 LC
2 0.19 19. 81 16. 14 17. 51 46. 54 HC
par |1 4.38 9.27 40. 14 24.55 26. 64 LC
2 3.72 11.67 20. 56 27.13 40. 64 LC
P | 1 3.45 8. 50 10. 85 18.73 61.97 HC
2 0 0.86 2.13 16.23 80. 78 HC
AL 1 0.10 | 15.73 31.23 11.32 41.71 LC
2 3.93 | 16. 55 21.64 18.19 43.62 LC
|
AL |1 .31 8.05 11.17 28.72 52.06 HC
2 0.25 | 3.27 9.26 29.15 58. 38 HC
s |1 0 62.58 22.71 5.91 8. 80 LS
2 0 14. 98 59. 10 6.52 19. 40 SL
s |1 0 31. 82 23.08 19.78 25.32 SCL
2 0 14.83 32. 88 25.30 24.99 CL
s | 1 0 66. 49 11. 84 6. 80 11.73 SL
2 0 26. 58 15.26 7. 66 50. 60 HC
M. 1 0.32 .32 13.61 31. 55 53.51 HC
2 0.23 129 12. 50 35. 48 50.74 HC
L |1 | 0.89 0.39 3.94 19.77 75.90 HC
2 0 0.13 1.34 8.75 89.78 HC
Lo | 1 0.26 1.05 6.23 24.20 68.52 HC
2 0.06 0.53 2.37 17.53  79.56 HC
G- 1| 4.13 15. 88 26. 14 27.28 30. 68 LC
2 ‘ 0.59 5.83 18. 82 21. 86 53.49 HC

R L EOREU D i, A, BREGEREO BAHD BHRBRXTW28E), EEL01H0
Nlimerization ¥ FEWIAKIC L BBEYEBLIMRNE THD - L OXEEKEE Z2 fous. RN
FHIKE, BIKEREDHEBEMAER LV AERLUCEENRL VIMNETH Y, 22LE, HEDIECHE
BELIOVMECHRTAHEOLMEN R MTHS. FHEMBCHRT 3 BT HHEEADk
DO ZRHETEY B RV & T BT RN OREE, WK - T BN RSHE R TRETH 3.
CDRTBREITVDD% 2 BRHEE O ZBOEEME OB ST ORI BGEH B TH 3.
2. B HE

D EBRAHE

ERFTIRE « FroBRaEED ckh, 2BRI I3 Z7er vy — VB -7 EED
JEREII AT BRI T 702 ) T IFELY M T 2 BICBAT AR 2 T & 7o 7 ) C B0
ML THEITFEA Y B L\, #->T Al-humate % b 4 Ca, Mg-humate DERETH 3 $Ho
MENEF L TRRATLIE AT > 1cRC 7 n ) THIH T2 Z L Lic. Tibb, Bl 1At
(<0.5mm) = 10f5&D 5% HCl ZinzEEa L 5 Lichis 70°C ¢ 30 AT 2. Eis
L7ciR, AEACHEGRGET 2. BRECHIEFBEYRD 500 580D 0.5% NaOH #7mL, #e 5
LW BEHRUFTRZIRE 5 Lienss 30 rfiifii 3%, LITEEO— ASIIE? 238 kLK e o
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WTAT o foHEEIC X b 0.5% NaOH T, MEHEERM, ~ Vv RBECTTs. Z03250 77
7+ avo 1/10 N-KMnO, WM&EE% k», P.Q GLEFEE) # BH+5. ®kic0.5% NaOH
Y T O KL REER T 0 400 2 0% 600 mp DWRIefR¥a HAL e eEit FPW-4 2 X D JIEL,
dlogk (log k 400 mu—log k 600 my) & Simon DFTEE R.F. (FEx@E) % HHi Lic. IHICH
BEREES D 0. 5% NaOH ¥4 Fi\~T 700~230 my OWRIGREA R D, FMIGHERIMOBIA ~ 7
F A ERRBT. ok, f i E A OEFCIIATS OFRBMICH - T 1/10 N-KMnO, 1 ml H 5%
HCl A7t 7 AR LT C:0.45mg XL, 0.5% NaOH L 0.40+ (0.45—0.40) X
P.Q./100 mg » C r LCHEL .

2) EBER

(1) BEHOEREERE

4) EHEOBRELHE L 0BG ESETTFINTWBE L5, EEOEWITHLERIRL

72 S-II-1 LMD EBLOBHHERIL 0.5~ 5% Th b, 3 BUUTOLERZ . BRP OEEREL
msx + B B o W A

Table 5. Several properties of soil organic matter (air dry basis)

! | *
Total Total Total Exchange-| Clay | Extr. Extr. Organic Crude
organic‘ able ’ t]:Darbo; é:arbon/ P Lnatter solu}
car- [mitro- ‘ < y 5% by 0.5%| ~* ble in 0.5% . :
Samples | g0 loen | /N | matter (CaTM&) M 002 HCI/ NaOH/ Q.| NaOH humic acid
| me./ mm) | Total | Total L ,_ )
T. C%T.N% % ‘ 100g Soil | % car%on car%on dlogk R.F. dlogk | R.F.
pp | 1]3.05 10.20[15.3 | 5.26 6.02 | 33.96 45.57 | 45.29 50.4] 0.577 65.9 | 0.533 147.6
2 (1,22 012 1021 2.10 6.16 | 46.54 48.99 ' 20.56 22.9| 0.693| 14.6 | 0.636 92.0
par. | 1 0.87 0.07 12.4 | 1.50 1.01 | 26.64 35.01 38.42 30.2/ 0.897 23.2 0.755 66.7
2 10.36 0.0312.0 0.62 1.36 | 40.64 ‘ |
\ | | |
por. 1120 011102 209 | 1559 | 61.97 44.91 49.90 36.4| 1.041 16.4 | 0.844 38.9
2050 0.05 10.0| 0.86 1433 |80.78 35.21 | 52.75 14.0, 1.069 14.2 | 0.948 34.1
AL 1313 0231136 537 9.02 | 41.71 28.53  46.36 50.3 0.805 41.5 | 0.727 73.5
2 0.48 004 120 0.83 6.34 43.62‘ 41.53 | 49.92 17.3 0.818| 18.1 | 0.735| 55.2
AL | 1| 260 0.16 | 16.3 | 4.48 6.23  52.06 39.45 | 42.94 43.4| 0.586 78.7 | 0.536 163.6
2 |1.11 008139 1.91 6.33 | 58.38 46.03 | 45.38 40.9| 0.592| 76.2 | 0.581' 162.1
s |12 1 0.18 | 11.8 | 3.65 3.80 | 8.8) 38.50 | 58.28 56.9] 0.769| 47.8 | 0.706 68.6
2 1 0.40 0.04 | 10.0 | 0.69 1.72 | 19.40 37.91 | 23.76 16.7) 0.922 13.6 | 0.653 63.7
sy | 1| 448 041 109 7.72 3.41 | 25.32 42.47 | 48.43 52.9 0.761 33.5 0.597 71.4
2 1,09 0.10 | 10.9 | 1.88 2.14 2499 3835 | 32.72 34.0 0.814 16.0 0.688 61.7
‘ |
sl 1131 014 94 226 1.79 | 11.73| 42.09 | 38.15 52.8 0.652 79.8  0.612 60.5
2 0.680.07 97 LI7 1,72 | 50,60 28.15 30.22 [17.1 0.967 13.3 10,627 23.7
M. 1096|008 120 1.66 2475 |53.51 24.75  48.02 34, 7 0. 766 33.9  0.621] 125.5
2 0.5 0.05 1.0 0.67 2588 |50.74 51.00 40.13 ‘23. 6 0.913 15.2 | 0.771 64.4
L | 1iioolooo l1.1] 1.72 | 1670 | 75.90 33.73  49.69 30.2 0.875 18.02 0.736 68.5
2 1066|007 94| 1.14 | 12.09 89.78 37.88 | 42.86 |17.7 1.023 8.86 0.826 43.2
: !
poe | LS loz Bl 2 4,06 | 68.52] 32.06  50.13 47.2 0.632 72.0 | 0.576 128.6
2 10341003 11.3| 0.59 3.07 | 79.56 28.08 36.73 14.3 1.076 6.9 | 0.744 63.4
G. | 1036 004 9.0 0.52 | 1.23 |30.68 4203 23.35 21.1 1.187 7.74 | 1.039 25.6
2026 0.04 87 0.45 1.14 | 53.49 |

* organic matter-free, oven dry basis
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ek 200 FOSHTHER DB S <, SR EEOFIMERIC S WL EHEBI X CH BT A S
INT2. FTihebb, A, THLETHHEESRD S, FHlAZNCKRE, BEHHETR b
M. BT < 7 AR S5 B L5 Th 5.

P) EHITCORER L LEOKE (<20 ROBEBREEHESR L OME  WEaRL S
F L OBAMR, E#abE Mg (Ca+Mg) GRLARELOMRBIFRFRE2, HIKNCTRLT-.
P-I-1, A-TI-1, A-T-1 o & 5 B #abk A O SR 5 ~10 me./100 g soil, #4258 25~55%
I TR AR S < /53 L5 Th 3. ERE R ARN 4m e LT R 15 me. 1
ETRERBIWES AT 5. o, KEEED 30 BLLF KX Ss DL RICTe B L AR
DT BMEEN AL S, AL W TEBRME IO 22 L L BULOETE Bk 2 72 51F,
JASEH BRI ORESR & LT pH(HR0)S5. 5~6.0, & itk il &A% 5 ~10 m. e, FREIC ¢
S B ECHET Iob b, FHEEHOTD R HIL RHORHE % 706 T S 3 & it
NG BURECEAN S OICES LEARRIEACL BRI B2 D 7R B L%
DH BN L I b EEHB AL It B. MEEg80%Z T IV o 1 R WWTRRI- L3 V[l — k44
L DKL R T L BILOBITEEL ER LAV BE . &> THEWR, MaR) 35k i
B, THELORER & OERTFOMERIC L - T LGBt 25~55% BEIC/: - 1A B E
ZLeBTHEAHS LEBEZDLNBEDTHY, BILOHEST, kLoORn, BHEORR - ©=5ici
BRI AHBE 2 RANEED B T & A%,

A R X WH RO & OBk BEH™ QTR ES O B 200 S0 BAETVD0 3 %

P-I-1
P-11-1
A-I-1
A-TI-1
SI-1
S-H-1
S-1II-1
M-1
G-1
P-1II-1
L-1-1
L-I1-1

4.5 -

3.0

0,

% 20

EO0DORMOPOPD X +
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20 40 60
Clay (~21) %

2K THEOAKE LN+ (<2 4) D& DORIE
Flg 2. Relanonshlp between the carbon and the clay (<2 #) content of the soils

* /J\M\‘ W nu)lli 7 ol 4% J’”*é}ﬁ]‘ﬁ Eﬁ\ 9, 76 (1963)
idem : ibid., 10, 83 \1964)
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Fig. 3. Relationship between the carbon content and the exchangeable
divarent bases of the soils

EHEBORMERICT 24500 S0 LESH* OB TILRERAKECHKXT 5 LECHhZED
BEREAEREL B80S 20, L 12 y IO OWTA S, BREEESE IKZE LS
BT 2 HBCBL %L, FOMORM T WAL L o bl o [HEEECHKT 5 1
HERE S, Linl, HERLAEERLDOEISRc), BREMIIOFELED D70 TREIC
VLA LS, BTEE (4) RO (r) ©RVWTARN L S, WX E, HEROKMILEEC
KX FEIN, {6 ORBBRIESHOFFICE bl

Q) BEHORLHEEOBR

S-TI-1 (TAEE 462 m DOrkR X b HREL 7o RETERE R 7.72% Toig b &3, 0.5% NaOH
TR RO USRS D dlogk 3 KT R F 3/ Chs. Ticbb, BEEENEWEIGICIIEE
CETEN. S 02 LI3EEO— AT 23K B TG LcL S,  [d—kTR—
B L0 AER L EETY RECT 3B ORGENRZ S, 2o, INEET, X HERRRE
TR RS HEAT Lt tedie, S-TI-1 i AR I RIALEE ORI 0 e D B S HBRL 12 b
DEFEZDBLNS.

SII-1 #pu ot BT lsivh R FEORME & i RH#ER, P.Q. Mo¥0.5% NaOH ©]
s, HUEREEmo RO F. kic/oh, dlogk 3/ &5, Tiwbb, WHEENE /L, &
WEEE D Hb BEIEAKICIL D, 20, BHEBOBHELE S /0@ < a2 HEinNnb 5.

AN OS2 KEL P.Q LOBFRA R L. ERFOHMME L P.Q b WK BAMUk
KEEOEBLIFEIHCREORE L5, P.Q OBALDESUTRROZFCOTTbNS. Tt
b, a) G-1, P-II-1, M-1, P-III-1, L-I-1 G&m#ERP/L, P.Q 40 LI Fo#E, b) S-NHI-
1, S-1-1, L-II-1 T4&®#E1~2%, P.Q 0L LD, c) A-II-1, A-I-1, P-I-1¢ P.Q. i3 b
BLEICEE2 R TREREN 2.5 LOHD I OTH 5.
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Fig. 4. Relationship between the carbon content of the soils and P. Q.

%, 3O HGRBEC Bt mEEERE (me/100g) & KtEE (%) #&H 5L, a) i
#:1.23, 1.01, 24.7, 15.6, 16.7, %5+ :30.7, 26.6, 53.5 61.9, 75.9, b) Hizt:1.79,
3.80, 4.06, kid4-:11.7, 8.8, 68.5 c) H#t:6.23, 9.02, 6.02, ¥ii-:52,1, 41.7, 33,9 ©
bb.c) BL b) #r P.Q WEEETHLINEZRFBTIHLMCE L, i, ZMEXSELHL .
CEW. HEERIZ D) BTRI0BLTTH 30, b5 \WIE55%LI EThHB. a) FUTHASRIIIE
WICRKRE VD NZ LD WTFRNTHD, M2 EREIEFERTEHS. Lo TeREThbD, BiEE
SIEREHBE ORIELRML S S P.Q Lo MHEEXFRE BT 5 KT O— oI & ik itk 4 %
%25k, (CatMg) 2m.e. LITTILEREE S Dt P.Q. K<, 2~4m.e. TIX KFEEEIITD
A PoQu ik 40 DLk b, 5~10m.e. T 2RFE 2. 5% LI Ec#iT25, P.Q. (% 2~4m.e.
DAL IFEEEOEERL, 1Sme Bl Eic/s: P.Q L, BHEED bl b L
Zx1b5.

P.Q. X MUK D dlogk Yow R.F. X OBRITHENE 5 L0 6 FicRm L.

BIEED P.Q WX > THML b) BEe o BEratdid sy, b) B S-III-1 (P.Q.:52.8,
R D dlogk:0.612, RF.:60.5, hitag:11.79%, Bk ML : 1.7 m.e./100 g),
S-1-1(56.9, 0.706, 68.6, 8.8, 3.80), L-II-1 (47.2, 0.576, 128.6, 68.52, 4.06) Tk b, c)if
A-TI-1(43.4, 0.536, 163.6, 52.06, 6.23), A-1-1(50.3, 0.727, 73.5, 41.71, 9.02), P-I-1 (50.
4, 0.533, 147.6, 33.96, 6.02) THh 3. &, BEHEILE OE L L OHERBREORF. 2L 3 L,
b) Xt ) Eofc R.F.: 100 Bl Lok L-11-1, A-II-1, P-I1-1 Tk >T, FOL28I1T
ThEh 68.552.06, 33.9%Th v, R.F. 100 LI FToERNL S-1II-1, AI-1, SI-1 Thb, *
DL ERIENLH 11.7, 417, 8.8% THI3EZ L h nic VEWMERTRT. #-T P.Q. X[EEE
Th-oTHHEEENRZ G EBEBOBHLENREL L3 THA ) tEXBLNRS. L, ¥its
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Fig. 5. Relationship between P.Q. and dlogk (logk 400 me—log k 600 mu)
of crude humic acid
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Fig. 6. Relationship between P.Q. and R.F. of crude humic acid
B 60~T0%L Eic% {755 yIEREE LD, P.Q dhELTRBHT L ECRARE Y TH
%z. a) ok TH M-1 13 RF 100 BLEDEERL TS, 2D M-1 DRI D\NTIR B %
DI I\ TR 5.
B BmHoH
WS HEOFRHEOMEY, 5% HC ARG B O A H B0 20~50%% HD T 5. 5 95 HCl1
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ﬂ%%@ﬁ%ﬁ%7w£@aﬁM%a,ﬁ%i@RQW1m~ﬂ;béBK$ém@&&5.ﬁj
T%ﬁiﬁ@%ﬁ@%?&<,7»%@@%@%%%%M:&%W#%.it.ﬁ%ﬁ@%@dbgk
B—RENCKRT RF. @/ Ch b, BREEBE D b D OBRALE LS\ L2 3.

MIRRIBAB OV A ~ 7+ MZEE T RO 8 T3 LT,

MG RF. 211001 1 C&H3 A-II-1, P-I-1, L-II-1, M-1 (3fEHO A R HERR O 2
BERL, TOf B RFHRL Bbh s, S-1-2, SI1-2, SII-2, LII-2 /X0 T8 DR
ROVURA ~ 7 b TIL, 615mu VRIS, 450, 570 mp F3Fic WIRDE GRS B, FEHO
PRUGHIBOIHAER R L T 3. JBE™Y i LUt P BUSHERT # 1 Y — 1 HHEDFFF 1 KO 1,

DERUE L Rt &h, Porphyrin polymer o FMUA: A Str s 22 b T3, (it
@W@Pﬂ%ﬁﬁmﬁﬁﬁwkb%%abfv5Wﬁ4ﬁ®i$@%muT%iT&5:a&%v
T HGEAT R L 2 70w, £ =T P RSB EAEHIRORE ) RO E Lo T4 BEx
h%ﬁmmovfmiﬁiﬁﬁ@®%@,E%&E%%ﬁbfﬁ%@ﬁ?é%gﬁ%a

4 R+t L TRLOWHOEE

T@i@ﬁ@iib%@%%b<&&<.Wiﬁ,RQ.®@%m§VnQ5%NMHIﬁ%%,ﬁ
EE@%@Ak@kMﬁ%<RJ?M%%V(%Sﬁ):E@ikTEikO%ﬁwﬁﬂvgowﬁ
DUFERL T B PN AR LTI B e s - -

3) & =

%%&ﬁﬁ%%iﬁﬁwmﬁ@i&ﬁ%@i@ﬁﬁ@ﬂ%@&@%&&v.hhmt@%%mmﬁ
KEN T 5% HARDON DFFFIC LU EHE LI (4 > FA> ¥ OF) T RIIRERE R &
m%%%~ﬁ<.i@@ﬁ%ﬁu@%miofﬁﬁéhéﬁﬁk%%mmmom%%%%%%(%%
300 m %cix C/N 3/Nc/e b, 300 m Blbiicisz e C/N 3 KEic3), 4D pH LR
B OMICI DB 2 F (TAn ) Hck 3128 C/N B/NCIe ) R@BdLRB LG, EE
DAL BRER 12388 TLL HARDON D3R~ BRITIE - & D 300 B Te s - - LinL, SEEF® 13
RO 2 RICT 25801 (M0FL) DREELHED, o4 — A N—>B L~ — F —[EHTE
¥ =T OIRTLEEDIIEN R e 513 EREFIIK LB (8.8-12.03) = & HERD TS, B
ﬁ%@@ﬁ%K%VtiﬁM$ﬁf%5#Bw%tLt%%@%&&ﬁtﬂotOT&é5.:@%
%kzobﬂiﬁ%&;&%@j;iﬁk:ovf@—ﬁﬁ%@ﬁ%%k:éﬁf% ZrILT 5.

KonoNova DZ#5) OUREIIDY i i Y v = — h 0 IR HAE I OREt (75
AT —n) T, BHEOGERITA0~8.0%1C b B, RO S0% H3 b2 F 20 cm SEIC#FEL T
Y, FRFILI8.9 Tonie b R E I flid R SR R B 7 & D%, BHEKMEC X -T 20
oL EAVEH SN B, RO F RGO 15 %18 EF (Ch/Cf G4 :0.6~0.9, FfE+:
0.5 LIF), RS D AR H3EMERRES, Ro0, LAREE L TV B I EARD 12/15 53 NaOH i
RIC LB DEHEINE L) . R B TERILEET S om NIMCZ CHEFEL Tk b (BKM
WCHRT 5 LEETIE 20 cm SN & Conie D H—Ic SRS L T B = & b%3), FEEORMEEET 1
%uT@i@ﬁ%V-i%i@%ﬁ%@I,2@M%Q%Hw1~5%f%%ﬁm;;x/§a~A
L hdig. 5% HCLAEIC X - T+ 3 R0 O 20~50%% 5, 79R /25 —nkb
2w Bz, HC 5[3EERICITI 7 b TNRBBREENRDEE X B, P.Q 1320~55 1 h x
LI EL 702 L BN 3. 58> T s - TNRBOE 7 FA /s —a kb L LANTEH
55 BRER:EETI HCL /g &% B CBG R AR % FF30f NaOH TIA LB IR
DCES DIEE & A & DRSSO IR % 5\ 3. Al-humate ) DEEL FETED
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Fig. 7. Absorption spectra of crude

humic acids
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Fig. 8. Absorption spectra of crude

humic acids
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T $E 2 T\ %. NaOH CTEEZERME I 2 WK1 80% D Eak 5D 57 7A /2 a — 4
BRI T O SIRIBIC T E DRSS 2 DT /A S A FHD, WD 0EM 0
THE, 29RA /s — DRI HA ) FA b, ~u A YA b, FTHA b, F—F A4 PRI
LL, Tr7=Y, SAFIA MHBRET D E 5. BRom, HEREETE A e AL b, ¥
FAL, FeFA L, 454, A Gh B EEYIT 7 9 R /S g — A LERL TV K
RS2 v 2 7 CHERKE 1500~2000 mm, P50 12~16°C TH D, 5 1 FZIOIRLICH
BRER X 0 [IRITEL, MBI v, 75922 s — A LRRIEOBEOEEAICENE B
DB DONTULE - AR ES T LY AT RET 20EN” LS. HLENRSZ LUK
Z OEER S 1o O TR = MEROMED, T3 HEO MEEEFOEC X - THEIZ NS
R, WY OES), BALRBEOBE KRS 207 oW TR 2 LERS 5.

HADRE L RO HELOFHEC OV EFE? (UEER e D7e <, 22, Ch/Cf 231 L,
TTh B EABRNT 3. REEP I IEREHHE D RIS &R & 5 HEEORLaE2M7E L, 108
R DWENCEIERGF T A 7 ) HOFETE,  ERALE O MRS 7 v R R e & e B8R
L, OSSP EEMDE TSR0 A BUFREEZ < 7o DB O R &7 S BB EL, KISt
L35 L & FHEENRD UEEEIRHEEN D {/eh BAERCZE D, I LIy &k
BB N % e, P AFHEED #ind 5 L BXTw5. HERLETIE S #ROHEIKICRL
feX S CEBRMERESEN S~10me CELHECEEORLE S MECEL, Sme LUT,
10me BlLECB\WTH, BEICETTS. Lo CTHEOBMIE LS > UFHOR &L H & 2324LT
) REHOHRE FEODOMREIANENCER T2 LB2 54, IHLICEELIXFFEROML,
MrlegEoZbr, BROMIEOESEHOBECH Y EEEL 52 THhED TRV EHE L B,

VBIKECHRT 5 HEORB L M-1 WEHORIDR (ZRFEF0.96%), WHEBMOEIE S
& (P.Q.34.7) 12 T IR ORI 2570 b @l CHERETRID 4log k 0.621,
R.F. 125.5) %/R3. BOMLEEWOHEHTRNS L5, M-1 OXBEHLEmIey=E) »F 4 b
Thbd. Fxzl/Pas—AZ3EZED FHEAEOEVEBENERL, =v=) a4 FREYHES
+DoxHEEEDTVBE L bb. JBIKEHE 3L, immature tropical chernosems ¥ X z M I T
W3 (RE VICTiRN3). M-1 omEppKEELBELYEDOF 2V ./ P a—ndb BT L, #
+EY  BREOENELL, BHEOBEIRHLNC RT3 L2V n3. chboBRRAHEIEIC
HHAT A c»IitEyEY) r 4 P HEE OHEEMR AT =) rF A P —BEEEETD
EBY O HBFREL E DBEH LD R LR LT 5.

RELROCEELORBO BEEZIID <, FEAED TE-. kKR EECRTRL2RD
3 X5, BEAEOFEVEENSEICHEBL TNBER 7 BREFT 50~100 cm 17763 541
R BRI I A D v, KRR & RE b o RSO AER R T R
7oV LSRR T A A A Y A b TH RO MR OECH B LB bR A,
DEEDNTUII LICE R ED TP FETH 5.

3. B O

1) EBRGH M (0.2~0.02mm) O—F&% &b, TERAO CHRKILYTEEL 72%, Jacson
T LD BB L AKEREIRT 5. RICHE280 D7 77 R A=y YR A CEEIHEL 99 % =
FOUT N3 — VTR L TRERE L, HIY, BEYOTN TN ERE L MR A
biZ, BEDOBEPYHNCOWTREAEOEIE L Zba 5 BT o R (n: 1.575, 1.565,
1.555, 1.550, 1.535, 1.525) %\, FHMKSGETF T 50~200 $ic o\ W CHFREND BT RE 3 %55
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VIO e RE I & a2~

2) EREERUEZE EBIWOBRIHAERECKVWT2SLUTTHD, BHMOHEEDL S
BEBLETEIEOERIC L3 LT BALED LR/, EOORICEEIECHEAEE (v
WA ) CHBA, HER, BIKA, SAa v ERBMEBICFET I ENLD, WA ELE
ILERERL LI Abh (B6F). BHPMIERBELARENRERL LD TED, ARIE
BLOHREL PRI TR S 5. ZORIEMHYREXZHEBOMABRE DO LIBTOWT
ZIHERLERTELITHS. BB T500E (K20) OBMRXBANZ P VIC BWTUIE
BLOANEETZEEICHS 3.33A v — 70 HbhTWBHENRE V. L sic, Bk
NI S C—RICEBLOHN THELLVE, BHOEGEXE MNP EEmREDLNRE. &H
L AR 7230 L 72 WIRES R CHEAL2S T T RELG EREEENE L, 20, BfticdL
TRIEFHEOBRAEEYL 2LE2INTV3 EThs. Mo THRIBCELTLLRBLICE

wekk WM W oo W ¥V M

Table 6. Mineralogical composition of fine sand (0.2~0.02mm)

ol ] -
S H @ oo B EE B[N g N oln g8 2 5Bz 55
& Sl =N OZ 2 1lae B Eln 8l o |KeS FHok
Samples | Mg F M 5 p g M g &G K5, £ 8 gloskigoe
wE | O M A e 5 oE & O & < N ® 5 HERE KSE
E |
pp |1 VIl om | I I I I
2, VI I I 11
pqL | 1 VI| O tr. | ot 11 I
2 VI 1 tr. tr. ~ ot | I I
1 vilomo | tr. ; | I I
P-AIEl S v 1 | tr. ; | I I
1l v | | 10 I I
AT vion tr. I I I I
1| VI I I I I I
A= 1y Lo 1 1 I i I
sp 1 vI 1 1 I I I I
2 VI I I I I I
sq. 1| VI I S SRR I I I
2| VI I 11 I I
1| VI | I I I I 11 I
S 2 v | 1 I I 11 I
M. 1oV tr. | otr. | ot I
2 VI | ot I
LJ_fl‘wf m | tr. | | I I I
\2‘V1‘1 | | tr. 1 I I
1] VI | I I tr I 1 I
LAE 2 v I tr tr. o | I
. |1 viom I 1 1
- 20 VI I i I

Remarks
VI >30% V 20~30% IV 10~20% 1 5~10% I 1~5% I <1%
tr. trace
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B REERE S EEENDPRVCERIERR LN TREL L D ELREA TV 528, L VWER
FIC L > CRBLHOWME AN EL T B LB 5004 THA ).
EAEIERERHF LS DL 2. BAREOMBEE BL 255 2 211 K, Ca, Na OFRK
BHEROE R LY, Fio, REAR, LSO, BHEOBEML ST L CTHEERRF LS
DT EEZ T, Lo THEHBET T ORHRL LTS B OWT 6 FDIRIKIC X »TL
NENRDORIFTREZFELR TRORMA L. HTRCELNS L5, WITHR 1.555 DL EOEK
A, BXER, IKEAZSORKEGREDOZWEADKKNF (D) X FEA L EdLAT hT
DZAFZ > T 5. IR 1.550 LToftER, KEERA, WEAROCEEAL RS )
hEDdLRE. Tihbb, EADHMLE - Ca BRI D 2BINTHEELHD T3 {00
7, BALCH 205 Na, K-BAEAD O — RO EhE HDTWBThHH5 2 &
zyii[fljﬁ: A.

BOoRCKWTRATE L L THBRLIcDDDOHIL kiLA 72 e b DRt hiZdh
nic. I OWTHESE, BE ROEERCET 2 kKGR 2 ZRB L CX DI 5 L5
5.

®|T R MU EAH Gl ho) O
Table 7. Refractive index of feldspar in fine sands (0.2~0.02mm)

] \
e & O# Re_frgctive ! Amount | L R OK ‘. Rgfﬁctive ‘ Amount
ndex | large small | ‘ ndex | large  small
Samples n ‘ grain | grain | | Samples | n J grain ' grain
2 o TR i iy i . . S S
1.575 30 | 1. 575 35
1. 565 3 39 1.565 36
~ 1.555 40 1.555 34
P-I-1 11550 2 36 S22 y'Ssp 1 39
\ 1. 535 7 19 ! 1.535 14 | 18
| 1.525 s6 | 4 1.525 67 | 4
1.575 32 1.575
1.565 41 1.565
| 1. 555 36 1.555
P-1-2 1,550 8 | M-1 .55
L 4 16 | : .35 17 10
1525 | 49 8 1825
1575 59 1.575
1.565 53 1.565
1.555 43 1.555
AT 1. 550 4 27 M-2 1.550 1 34
. 1.535 24 14 1.535 20 10
. LS | 46 3 .25 | 21 - s
1.575 42 1.575 45
1.565 48 ‘ 1.565 1 45
~ 1.555 46 1.55s . 1 44
A2 TS5 2 39 L-1I-1 .55 50
LS5 23 12 1.535 8 26
ooLss s T 1.525 | 62 5
1575 38 | 1.575 43
1.565 26 | 1565 33
1.555 | 3R | B . 1.555 3
S-II-1 1.550 Ty R - 46
1.535 | 10 8 | 1535 24 14
1.525 | 26 1 ! 1525 74 13
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4. L
1) EBHE

(1) HROHEE  WHEC X > CTRBELUCKNE 24 DUTD Na-fito—#4% JACKsON 38 1T &
S TS L, WBEEEES 2 R JsT A 7o 2 $NaOH T 5 & LBk, 0%=s /) —n, 7
2 b CIHERICHE R L IcREEZ L A/ v HLSRCTEM L, BgkL 7o\ 30k & [k 50% wifaafn s
HTFERIFL . ,

(2) ALESHT  SERHRIEG L IR oW TR R A, HE L oW ERHIA R B
AT BT O TR DM T o fo. HEEBERIINEE V> v 22 XFHVCTRIEL 7o

3) X#Eaomr SR IR OK- £, Kokids 350°C s, K-kh+ 550°C upd, Mg-kh
A2, Mg-hidir" ) v m — AAUERD S RO EHMEE (000) & BigL Tt REBICOWTHT -
7o BB ML Geigerflex D-3F # i\, Cu Ka-ray, %5EREE : 25KV, SEREFL: 10mA, Scanning
speed : 2°/4y, Chart speed: 10 mm/4y, Time constant: 4, Multiplier: 1, Scale factor: 8, Fi#k
Ay b 1%, TRV Y b 0.2mm OEBRZETIT -1 ‘

(4 TREBSGH L L ToIW R ER R AV, FEEER TR O § IR SRR
b, BEX: A& —BE& e 2 v A, Sample: 350 mg, Sensibility of Amp.: +100 4V, Heating rate :
10°C/ 53 O HER S THIZE L 1c.

2) HEBRFSR

(1) BREEKECHXTZHE HIRCRTIIT, BRABOWRKECHRKT 2 LBEOK
FOBFAIEF L T437, FRLETL0 LEBEDTKREL, MO, KO DERIFNFNIN2 5%,
4% ThHIeh %L, BEART S0m. e/ /100 g, —H:0 13 10% %7 L & RIBIRK E LIS O R 1 H 3R
T5HELD bR OETALL, E#ERE, MgO, KO, —H0 REFELS KRS LEERL T 3.

BIXD X A7 F VORFICHSOR B L 51T, Mg-hitas ) vn—1amT 5, 14AK
EDE— 273 18 AYSECFIET 5. Mg-fitic i3 14 Ak K- +Git 13 A BERICUGEL,
K-fi4: 350°C M3 of 10 A Witdiid 3. L-C, o VA g I ev=eI mrd b, 455
AL, /¥ brrA PROREIERL, 2:1 BFgMTHD Z b5, b, Li-ktiEks 250C
T 16 B L 1%, 5O A/ v HBKCHEEREL, 27) e — VLER T - L E AR TR, 14 A
(29.94 A witiEd s BBIMD (1) ODTRAFFA MR/ v baFrd bTClkRey=e) nrq
FTHBEHEY LS. DT.A #ETER (BUK) =v=) rrq b0 7T10°C OFE e — 7L
BHbIRRWR, LiEery=) v NI TICC © W — 27 % RENDGDRE T LIXERCE S
DI TV B, JELMEED 2« — A vt GRIKEELE) © BEMOBILA LA
3.8~3.9 L REWEARTOTH L VEEOR LY OFELYZ 2 1o’, EHLIMUE T & X ##
AT PNDRERNDIEREEL LTy ) R4 N THD LEERT 5.

Mg-#5+%27") wrm — Vs 5 &, 14A OAEML 18A igiE+ 223, 14A 4 e8> T

B8 & INERIKFICHIRT 2 1BEONa-fi -+ (<28) O{LAENHIR
Table 8. Chemical characteristics of the Na-clays (<2#)
B o Thuo | Si02 [ALO; [Fe:05] TiO: | MnO | P20s | Ca0 [MgO K20 |NasO | Si0: | si0, CEC
Sam- | H:0 ‘{ H.0 I i ! | | Bt | m.e./
ples | % % % % % % % % % % % %AR0s|ROs| 100
*M-1 | 10.38) 6.93 | 47.16 18.30| 6.12 ' 0.58 ' 0.64 ’ 0.04 0.45 | 2.58 ‘ 3.92 { 2.18 | 4.37 3.60 | 50.28
| | | | | !
M2 | 10.40‘ 6.50 | 47.02 19.71) 6.12 0.47 | 0.65 | 0.14 ‘ 0.39 | 2.46 | 3.89 217 | 4.05 3.38 | 48.04

*After deferration by Jackson’s method
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Fig. 9. Oriented X-ray diffractograms of deferrated clays (<<2 #)
(1) : Mg-clay (2): Mg-glycerol-clay (3) : K-clay (4) : K-clay, 350°C for 1 hour
(5) : K-clay, 550°C for 1 hour (6) : Mg-clay, treatment with glycerol aftetr 250°C
for 16 hours (7) : Li-clay, treatment with glycerol after 250°C for 16 hours

(6)

7.2 14.25
354 3.95
14.48
2 7.2
3.53 7.2
( Z)Jvk 18.6
10.05
1

wi

3.33

2,54 24
1.49
M-1
48
72

M2
i 1 1 A 1 1 1 1 1 1 | 1 1 11
65 55 45 35 25 15 53
20

%10 19 BRI E kT 2 480 Na-did (<22) o X#HzrLr b (REED
Fig. 10. Random powder X-ray diffractograms of Na-clays (<2 #)
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Fig. 11. D.T.A. thermograms of Na-clays (<2 #)

W IRLOMBICFETEEYE) v 4 PRSI A §L LT, Al-Ss— 3% 2 54§,
NR=3IF 2740, Alevel)rrf b, 754 bERELLRLS.

10 A i3 RBACL FEETEH KR£S50°C Bl X - T 10 A 2323, %7 MERBO
XA~z b GEI0) Tk L3 AMBED ©— 7 338d bR, 1.49 A (060) @ v — 27
B bR, EHRMBEHCI VT (002) ©SAHRED Y — 270/ ) BSHHh B30T, 0 10A
YL dioctahedral £ 5 4 b LHEFETE . LT, 2:1 B K+FHOEETE=y =) v+ 4 b
Thh, 474 bd0VELEELLRS.

7T A §AOAECIL(020) DL hkl OEERFGBRS. H4 0 54 bicid (202), (131D,
(203), (132) 14 2.34, 2.51, L99A ey dv— 738 b, ~m A ¥4 M nOT,
INRHD R R L > T HA IV FA benm A9 A4 PERHBTEE L L5525, 0k
NHDOYE— 7RIS 2 =KD —7 LEET O TEL HHIL 2700, (020) v —27i3x
T4 bDAITA LEBD, 5440 A PEEDE — 7 DBRENSF T34 O 4.85 A HEEO Y
— 7 DRED 4/10 %35\ IAlid TA gyo (020) MY T5 L &2 (0200 » 7, 3.5A o
EEERTE2ZLICLDAF YV FA b Eenm 494 FOKHBEITIZEIT L. M1 o M2 o
WG (020) 1T LB 4.4 A FBED E— 228 (001), (002) kb i O TEREID TA ST~
AV A PEHFETELS.

MAGREID XA ~<7 v v BI0X) 12 TRDBNDE L ZADBREL TV B OFYNT ECH K
(3.33, 1.82, .L53A cy), ©*—#4 b (418, 2.69, 2.54 A), /e X ThbH5. 2.53 A izou-
TIPEPBEEL T B L3I 254 N THBDh, <2 ~<A b ThBEH B L EE 28,
FHEFTOS I~ A P OFERFRVRE IR TUWRWE/PEY 3 RNTW20T, 2.53 A gk~
FHRIAPMCHESSADLRMT L0 T 5. MERBO X#BA~7 bicit 4.8A 3ins@Zsbh
573, DT.A. gificiy, 3000C o — 2 2FELISVDTE 79 4 + OFEITEE LB L.

(2) WERBHBRACHRT 248 HEBKEAECHET S LEOK OB T HuXA
e 2.0~2.7, MgO 0.8~1.8%, K:O #2% (BE9%) T, 1:1 &8 gynsic 2 1 B DOIELE
ME Dz B.

RO XA~ 27 b v (BB 12[X]) Tk, Mg-kituc 14 A g sh s, Lasl, Kot
350°C Tix 10 A UL, o 10A BEAFICY 3 OnICHEB LTV, L-T, 14A gy



32

3.33

(2)

@)

512 1Y

P-1I-1

3.33 10.05

(3
~ 14.03
3.57
(2)
(O
L1 1 L ] | L1
25 15 53

20

(1)
2):
3):
4):

)

Mg-clay
Mg-glycerol-clay
K-clay

K-clay, 350°C for 1 hour
: K-clay, 550°C for 1 hour

A EEECE T sk S IO (<2 2) DX Ay bov (BEGEF AR

Fig. 12.

Oriented X-ray diffractograms of deferrated clays (<2 )
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RO Al BHCHI —IF 2 T4 b EELT.

10 A g4z Mg-#itic 4 BAL 0 fFZEL, K-fhid: 550°C ABC X - T sk (5 12[XD),
o, MIEREREDO X A~7 b v B3R WT 1.49 A DERD BN B DT dioctahedral 4 >
A+ EBbh3.

13 ARSI R T 2 EEONa-fE b (<2 4) O X A7 v (BEEREED
Fig. 13. Random powder X-ray diffractograms of Na-clays (<2 #)

7TA GLIE (020) DIENSZRTERBL ~e A ¥4 N ThHDS.

MRBEO X A ~27 v VIcRHIN A0 3.33A o F%, 2.53A HED <2244 +,
318 A HEED Y —4 4 b, 4.84 A HEED X794 FThB. ~<F4 +OBIEAE—27Th b
2TA 3P~ 4 v OR‘BDOE —7 L B HOTCHELEENA, 2.7 234,18 D 172 Bl LORE & T
THECII~N I A PR FETELE L5, P2 R HLNE ~~F 4 F2ih 5. H14XD
D.T.A. fhifgD 310~330°C D v — 712X, F7 94 MIZH, BO AW o hicBis L Tuw
5ThA5. P-II-1 O¥K X GENCIIFAEITITIIVER L 6.28, 3.29A ov—2sn3hb, LY F
7 ey A POIFENRD A2 B, FTELO P-II-2 T 4.0HbAE, 3.1 A fHEC v —7 @D LR
20, THRXEARBECHRZLDOTEHAS.

MAEBDOXIEA X7 PAMCBNTEBLLE TR L E2RET 3L, P-I, P-II WFhiEELD
FRTBELOSEED 3.33A Ov— 27 DBERKEL, F—2 4 +D42A WED ¥ —27 Dl
BIIggL.

P-I-P-11 & 40t U EMMER O SENRDI 3 > T, MHDHEIZAIVNE L 7
h (BIR), BHMRED X A~z v GBI12[X) Tk 14, 10 A Ov— 7 23 #ERCI < /e
b, 7T A »#<7/ab, D.T.A. #fRGE 14[X) TH SS0°C DRI Y — 27 DIEES KIS D, 7D,
RS I85. RO XA ~<27 b GEI3[X) TSI 4.84 A Riklind. -
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W9k HAUEMBCHIRT A LD Na- Hit (<24) DL
Table 9. Chemlcal characteristics of the Na-~c1ays(<2u)
, \
BB |70 11,0 | SiO2 [ALOs Fe:Os TiOz MnO P.0s |CaO MgO | K:O Na:O ‘ sio: | sio: GG
7Samples LA.?/ ,061 %, % % % % 06 /06 %, /05 %) A1203 R20; | 100g
*P-I-1 ‘4 98 15.62 43. 84 27. 60 2. 80 0.75  0.04 | 0.03 ' 0. 22 .0.811.83 | 1.18 H 2.70 | 2.53 [ 39.91
*P-1-2 ‘5 65‘ 16. 85 39. 40l 28. 62‘ 3. 92 0.84 1 0.06 | 0.05] 0.18 | 0. 92 210 | 1.27 [ 2.34 1 2.15 | £ 22.65
P-1I-1 |4.88 9.69 39.06 2425 1466‘ :028‘12811.88 0.62 H 2.71 | 1.96 | 22.88
*P-I1-1 4.18 13. 58 38. 42\ 31. 51; 4, 80" 1.31 0.04 1 0.0510.73 :1.94 2.01 | 1.16 1‘ 2.07 | 1.89 | 35.02
\ ‘ i ! ‘
P-1I-2 5. 23 10. 50; 39. 10, 24.24 14. 60‘ | l | 0 51 11.6211.90 | 0.55 “ 2.74 | 1.98 | 28.52
*P-11-2 532 10. 62 4048‘ 27. 98‘ 752 182 003 004‘080 1.88 | 2.10 1.30% 2.49‘12.12 35.65
*After deferratxon by Jdckson§ method“” R ‘ - - S
i 1 T 1 T 1 1 1 | 1
P-1-1

310

550
L § | | | 1 1 ! 1 ! 1
100 300 500 700 900 °C
14 1 SRR s sk 2 oK R (<2 4) OIRZEMII
Fig. 14. D.T.A. thermograms of Na-clays (<2 «)
10 % btk d 2 RO Na- bt (<24) DAL
Table 10. Chemlcal characterlstlcs of the Na-clays (<2«)
BEE .0 1,0 | SI02 AlOs Fees TiO: 'MnO |P:0; | Ca0 | MgO | K:0 [Na:0 | §i0;  8i0; (GEC:
ngples % w % % % % % % % % %: o5 /ALOs | Re0s ' 10,
*A-T-1 |6.05 11.74 46, 54‘24 o 3.80 0.70 0.64 0.02 0.23 0. 97[ 3.08 1.97 3.16 2.84) 40.35
A T2 6,38 13.07 46,02 23.90 413 0.78 0.12 0.03 0.25 0.87 2.62 1.87 3.27 2.94 41.23
‘ .
A-11-1 4,55 10.83| 40.56 24.23 13.95 oe o8l 173 O.6J 2.84 2.08 26.42
*A-TI-1 |5.86 11.60 44. 14 28.21 3.30 1.56 0.03 0.03 0.94 1.16 1.73 0.95 266 2 47‘33 92
A-I1-2 3.0 9.89 42.69 24.25 12.40 0.54 0.79 1.56 0.73 3.27 2.74 22.65
“A-11-2 316 8.64 5116 28.15 220 1.72 0.03 0.04 0.52 1.00 1.70 1.04 3.08 2.9427.9

*After deferration by Jackson’s method 8

T, BT TS L & I,
MEL I, ¥—5 41,
3) HEI3ILUAECHRT 2 118
K:0 3~1.5% (B 105%) #/RLT\5.

AZA4 b, N—23
FT YA b Y OHEY,

F o T4 MRS D] DEEEUDEL\/\m/f—N}-/( k
EATFYOFESEEMT5 L w2 L 5.
it OR#GRED O BZAMIL 2.5~3.0, MgO 1%,
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@) 233 14.02
3.56
(€]
1 L 1 1 1 L1 1 1 | i 1 1
25 15 53 25 15 5 (1) H Mg—c]ay
(2) : Mg-glycerol-clay
A-1-2 A-11-2 (3) : K—clay
(4) : K-clay, 350°C for 1 hour
(5) : K-clay, 550°C for 1 hour
®
3.33 10.04

5
® )

;

Oim
® /
7.2 @
4.95
@
2
356 14.08 (2)
. 14.3
@™
(D
] 1 ! | l - 1 i { N | LA
25 15 5 25 15 53
20 20

FAS I RSPk T 5 RO L (<24) © X #z <y bov (BREEFAERD
Fig. 15. Oriented X-ray diffractograms of deferrated clays (<2 &)
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Fig. 16. Random powder X-ray diffractograms of Na-clays (<<2 )
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Fig. 17. D.T.A. thermograms of Na-clays (-<24)
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X#gA~7 b (15, 16[X) Ko D.T. AL difg GR1T[IXD 206, ATEDHHACHRT 5 158
LREICRE A i3 —3F 254 b, 5B Al-os— 3% 25 4 +, 10 A 413 dioctahedral
474+, TASE~ e 434 TR L Bbh3. Ef, ¥794 - (4.84A), r—s4
N4 I8 A), =224 +(Q.53A), A (3.33A) ov—sdHRLBHLR, 2TA Bk h
BANDTAT A L STFETH L5 ThH 3.

AT vt AT ~ 2 LHERERMEALT 2 & & BT LOETAAVNC /e b, MgO &RITFEA LA
higwsd, KO SR 1/210/n s, BAHMERD X fA~7 bV TRATIEO KA TR T 5 4
HErEUL 14, 10A w35 7TA OHNHRESHALNTHEIAD, ~rd ¥4 b E2RECTER
HE~DEBATRT. MAXBA N7 LTI 333 A OFMCHET C— 272 kD, =2 %24
P Q256 A) De—rhg5ms. D.T.A ik (B1ITRD O BLL £7%4 M L5 3000C
EDESE —7 2 X AR A0 484 A D — 7 BB, L oT, LEBEOmML
o T 14A g 474 +0RD GFC KO HFLEFICI L TWBDTA 74 b L B
bhd), ~rAFA COBI, <SR SA4 T DR, ~<FA FOERE, ¥ T HA ORI S
DTHAS.

(4) |ICHEcHEXTsLE  HILE WK, 19K KO0 ROKCLLRS L
S, MECHRT 2 LEOERELK LI SA—IF 254 M F A 74, v AP A b, T F
A b, F=F A THAHS. F1, S, S-IL I \TE Mg oE AR o X =<2 b
GRI8[X) 1= 12.5~13.5 A IR L L — 7 BRL T D, 474 b e S—3%a2 74 bORE
WHOFEATLTWA, R 3EOLEOH T R AN S-III Tk 12.5~13.5A »
=23 D CHRLRD bR BEn bR AR T 2EET, 474 b S—3F
2 T4 FDORBEIIECHERT B00, BHBWE S-I, S-IL (TS 282 m, 462 m DFHEMKRLITHK
DrHETH D, S THEEE S DEHTH B edic, ik BRI 2, HIF, iy
A3 S-IL & ST Kof ST L CHALMNCRILBTDIC 4 74 b« S—3% a2 74 MEFEHORIC
MREMRTE O, bEVEER, HEORBAGCHE- WIS R IS T 2 O /s Y ORE
OV TRSHOMAC E fehuEm bigys. LaL, FEL S-II-1, S-II-1, S-I-10 pH (KCD

11k whemicihske s LD Na- i b (<24) ORI
Table 11. Chemical characteristics of the Na-clays (<24)

'MgO K:0 Na:O Si0; | 5i0: [GEG

% 06 % A1203 R:03 \ 100g

skt Honﬁ o, '$i0: 'AL:Os Fes03 TiO: | MnO P:0; | CaO |

Samples [ % % % % % % % _ %

*S-I-1 |6. OSi 9.25| 42.96 28.10 7. 92 0.92 0.01 0.02] 0.33 1.33 2 13‘ 0. 66 2. 59‘ 2. 20‘\ 40. 44
; : ‘ | |

S-I-2 5.00 8.91 44.50 27.86 8.35 0.61 1.12 2.21 0.52, 2.71; 2.28 32.38

-1-2 5. 44: 10.33 43.70, 29.09 3.40, 1.09| 0.04 0.01] 1.40 1.12 2.94 1.33 2 55‘ 2. 37‘ 41.56

\ ' ‘ . \
I1-1 |5.82" 9.56| 42.001 26. 35 10.25 0.28 1.12 2.26 72 2.68 2.15|36.24
-1 [6.00, 10.31 42.20 30.69| 2.67 1.13] 0.02 0.03 1.41 1.07 2.95 12233 2 2.21] 45.83

.02 230 1.06 2.31 1.93) 33.13
62 219 1.05 2.18 2.06 42.94
2.28
2.01

68.
12,

[u—
—

—

f—

| i
-2 5.10 8.55 40.48 28.74 10.80 0.33
214.96 9.34 42.72 33.21 3.00 1.15 0.02 0.01 1.87

1-14. 70 12.00 36. 88! 27.45 11.30 0.41 1.15 2.00
1I1-13. 80‘ 13. 56 39. 36| 33. 29‘ 1,62 1.38 0.02 0.05 1.62 1.60 2.09} |
~II1-2'4.50 13.20 35.19| 27.77 13.07 0.37 1.02 1.92 0.64 2.15 1.47) 23.57

*S-I1-24.58 13.28 35.48 36.98 2.88 0.89 0.02 0.03 1.13 1.10 2.04 1.09 1.63 1.55 23.10

& —_
—_

1.810 24.74
1. 951 30.26

—
— O

—

.2
0

— O

*After deferratlon by Jackson’s method ®
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Fig. 18. Oriented X-ray diffractograms of deferrated clays (<2 &)

(1) : Mg-clay
350°C for 1 hour

(2) : Mg-glycerol-clay
(5) : K-clay, 550°C for 1 hour

(3) : K-clay

(4) : K-clay,
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Fig. 19. Random powder X-ray diffractograms of Na-clays (<2#)
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Fig. 20. D.T.A. thermograms of Na-clays (<2#)
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Fig. 21. Oriented X-ray diffractograms of deferrated clays (<2 &)
(1) : Mg-clay (2) : Mg-glycerol-clay (3) : K-clay (4) : K-clay,

350°C for 1 hour

(5) : K—clay, 550°C for 1 hour
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24,65, 4.75, 4.77 L EL WCHES S S 230 5, S-TII-1 0 12.5~13.5 A D v — 7 389\
DT, FEEAERBITOMSE, R S OB X - TIRE—F L 0 ER L 7o B0 i L gk o fE il
LEBICENECIOTIXR I EE L T,

S-I>S-II>S-III ¥ +EEDELIC B\ R OBEA AVINE /e b, D.T.A. dhf (GF 20 XD
D 300~310°C DX 74 + O — 7 R 7D, K XBA7 PSR NTH 484 A 0
BEARET. EHMREOXEA <7 P TR 14, 10 A AN <R, T A psRke B,
>TC, WECHET S B LI O—ROEHENIRTL D SEBMERE KOl
FRETHBM, 474 b« S—3%F 274 MEBRYOFENS-L, S I Zo* S-1II ORETH 5.

(5) HEBLOKEROHERAKECHKT 5108 FIKEC R4 5 L HEO BB RS

W12k AREIh®kT 5 O Na- fit (<20) OILEMHIR
Table 12. Chemical characteristics of the Na-clays (<2#)

m—
BERK 0 b0, SiO: AlOs Fe:Op TiO; MnO P:O; | CaO ‘MgO K:0 NaO §i0: 8i0, GEC
Samples /‘ i % % % % % %‘ % % % % Alea ‘ R203 1100g"

*P- 1111182\ 18. 63 43. 22 217. 70326 078‘022‘004‘022 15;1.68 1.40‘ 2.65 1 2.46 31.45
*P-TII-2|1. 84 18.91] 44.92! 25. 19‘400 0.84 0.07 | 0.05  0.26 1.09 | 1.56 1.20)303 2.75 § 29.15

| ! | ! :

*L-I-1 4. 32‘ 14. 14, 47.98. 23. 70‘ 3.60 0.46 . 0.06 | 0.03 10.34  1.48 | 2.32 1.53  3.44|3.13 | 32.09
*L-I-2 (4.50 14. 34 45. 56 25.11 4.15 0.53 ; 0.07 . 0. 02 0.26 | 1.74 | 2.32 1.45: 3.08 | 2.79 || 32.08
*L-1I-1 3. 86 14. 08 44. 22‘ 26.41 4.15 ‘ 0.68 ' 0.37 | 1 0. 04 0.26 1 1.44 12.26 1.46 284 2.58 || 28.25
*L-11-2 |3.40 14. 10‘ 46. 56 25.29 4.60 /| 0.79 0.18 ; 0.05 ’ 0.37 | 1.34 2,20 1.28 | 2.70 | 2.45 } 26.32

|
| 1
|
x

*After deferration by Jackson’s method ®

P-111-1

P-111-2

L-I-1
L-1-2

L-11-1

L-I1-2

65 35 45 35 25 15 53
28

#2211 FIRECHRT 210 Na-fit (<24) O XEAL7 v GERARD
Fig. 22. Random powder X-ray diffractograms of Na-clays(<2 x)
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e, BUBCHEHXT 2 HELECS v A ¥ A b, ¥7HA4 b, =54+, 14A g RO 42
A b THAHH (FBI12F, 521, 22 T 23[KD).

WA RELETIE LI 0 L-IT L@tEssi/n b, EMERGEN DR kb L i, K
FOBEIE AT IR T B2, EHMBEO X A ~<27 v E21R) o 10, MADe—70
7 A vt MR ERE IS D B D bV L 5 Th B, MARKKEO XA ~7 b (B
2K T 484A OXxTHA b, 4.20A DF—54 b, 2.2A DI HI4 bOE— 7L
2 L-IT o733 . DT AL difg (3823 X)) e\ Td, L-I-1, L-1-2 3 280°C FTiciin o
Wi e — 7 328, LA, L1243 300°C Mg 2 7e b g8 e — 27 %R+, X -C, L-1

910

P-1II-1

310

P-111-2

L-I-1

Dotted curve (L-I-1/, L-1-2/, L-1I-1’,
L-II-2") : Treatment with 5% NaOH

on the steambath for 20 min.

LemmeellD

L-11-2 800 e N

s

! ] I
300 500 700 900 °C

23 CARAICHRT LBt (<2 4) iRzl
Fig. 23. D.T.A. thermograms of Na-clays (<2#)

J
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SL-II ADEITARDOBRANTIA T4, N—3F 254 PO BDIDL, FTHA L, ¥
— 4 Mg ED ROs EYOHMD SN RELRF LI > THBDTRIs e Bxbhs. 523
o D.T.A. fificis T L-I-1, L-1-2 ® 280~275C O e — 2713794 P LTk —
7 OWRENMEL, Fhe, LIL RO -2 I N THREAFL <%\ 5% NaOH BT L » T 5 7
S 4 P ERBRBT S LD GE2 ML) LI, L-II © 270~300C 0 v — 7% 58401 #4% L 340°C
CAED DR — 7 2583, L > T 270~280C D — 7L ¥ — 4 4 PR T 30Tkl (&
— % 4 ME300°C LUF, 320°C BLE), RIIOXTH A PCEISSDTHEA . - THERRIKEI
T 3 LHEETIEmERRmL B 2 hic, A T4, BA D~ A4 b ~DEL XD EF
THA N OEERBCKRE DT Ezrz bR b,

HEBAKEBCHXT S 11 (P-1I-1, -2) TR EORISRIg 7T v s ) MR O SR
e h Bt (B33 MEo BfA R KELE L D/ &L, MgO R KO GEb T/
. BFAREOXIA <7 b v GE2LE) T 14 A a7 b HRE LTw32%, T A st
Qe S ZEL <. D.T.A g T 320C D v — 713k h &< 7 <, 560°C gD v — 7 ik
ML K Th 3. MERBOXARZ A TR 48ADFTH 4 rOE— 71355, 420A
WSED #—2 4 b, 2270 A O~< &4+ BHEREKECHRKT 2 1EL 0 dBELh T3,
5T, HEBAKACHRTZ LETIHRREKECHKRT 2 LELD IRRED I vr 434
PR EA, Eilo, 4A A nin b &iehl, 4 74 PRMELLAEFELRY. EARLEYT
BEETHFAPLOEF—F 4N, ~<FA4 Mo XosbEYE 2L & Bbilb. ERAIKET
B3R 2 it -1 o, 237c h B L LR OB BIEA L LB L 5 528, HAEBARIKEGIC
R+ 2 R 70 ) IS T Btk e < Mg FENRZ . WEOAKE XD EKLC
BRI D Z S D FESITR S B Th B BIKE O{LFHLR, L0 ELEROEC IR
TEDTInD H b

(6) HEEMECHRT s E FI13FE, 24, 25 K026 X ki DOfLFEOMR, X A~
7 b, D.T.A. SO RERERLUI. M0 BIEAE 3.0~3.3 Tith REWEEZ RL T
Z. BRI X A7 FATREBLOG-1TGI 14 A 23, TBLO G2 TIH10A 2 7A
o b, Fie, G2 0 KO FRIZEBL LD IEL, MgO ERIEF LIV D70 -

L R RSB C T B R TILO B L D R L R EBC I, A T4 b, 14A giiphs
B b, MAREO X MA~27 b GB25K) TRAH 3.334), ©—s4 @ 184),
754 (4.84A), =7 3241 (Q5TA) RO~ 4+ (2.70A) Ov— 27 R3H S 3o
bR, 7o, EBLOFREBEEDOL —27B3EL, ~~<FA4 rO—7ngge. Ei, D.T.A.
SRS LS5 (B26X), EBETIE 290°C & 360°C [fED Wi — 7 23 HR e Bbh,
290°C D v — 7% 59% NaOH e X - T#H%kL, 350°C /&g v —7®3k$. THELO G2
Tix 350°C MEEIe G-1 @ 360°C D — 7 L heRggne —7 &Fh, chd 5% NaOH Lmic

w13k EEEEchiske 2 180 Na- it (<24) Ok
Table 13. Chemical characteristics of the Na-clays (<24)

FEE 10 o Si0: AkOs Fe:Os TiOp MnO P:Os CaO MgO KiO |Na:Ol $i0: 8i0: (GRS

el |0 % % % % % %% H % % 2/AlOs [ReOs | 100z

G-1 3.62 13.73 4841 2s. 11\266 0.76 0,08 0.11]0.25 1.08|2.30 1.20 | 3.30 | 3.09 || 39.25

*G2 3.36 | 1224‘4844 2670180 1.26  0.05 1 0.07 | 023 1'1432'87\1'14 3.38‘2.95'35.33

*After deferratlon by Jacksons method<8>
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G-1 G-2
3.33
10.4
3.33 4.95
10.1
/ 4.9 [
(5)e
(5)
. 2
@ /\J\\/W
14.02 (4) 353
3.53 7.2 ‘:j\u
W \
@ N 7 14.44 (

Y J\L: /\\V/
o T

! ! 1\*“'*; 1 | ]
25 15 53 25 15 5
20
W24 10 EEEICLRT 5 EHOK L (<24 O X RAs by (REGER LK
Fig. 24. Orieted X-ray diffractogrm of deferrated clays (<2 #)
(1) : Mg—clay (2):Mg-glycerol -cly (3):K-clay (4): K-clay,
350°C for 1 hour (5) : K-clay, 550°C for 1 hour

b
—
—
.
-

CO b=

LoTHELEY. L>T G-1 © 290C DERBE — 273X 7H 4 M ERATEDOTHESS. WE
G-1 F»MR G2 LhIREDE—75E CGE2SK) 22 &Bl-TERBLOHN FTRL LD LE
[EAERTL T3 EE2 5L, BIDOBTC T ATANLIDS 14A ggnslihh, 7+
A rHEMT5EELBRS.

3 # = ,

FE RO ELOW LI ONTULE  DIFZE TR T 5. HEFILH A O R % 2
T B AR E AL O LI YA SN, —OEEC BT S RN ) v L SR
IR 4 VA v BFERLSHTHD, 474 MIFBAETRTORBPICEEL TR Y, 14
Agimt Al-i— 3% 2 54 ERETHY, F7HA4 b ROKEBILD S L EETZ o L2 L
WLz MO REEHBOHAREBOLEOMEFYOMBERITL, ~e 434+ ROA
FAMBREETHS LBNT3. LEOEZELDO ERERND, WMEIIBOLECIIRKEE L
HELSMIAR A FA R, AFA4 L, AlbX—3F 254 baXD 14A gyristoxEehb, »#
—F AL, FTHALPIAEL BFEL, ~<F4 b, VEFZrY A+ BERB LN EMN
HEAL, EE, MHOHR L KE—HT2L5ThH3. Fi, giiom<, K-t 550°C, 350°C
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3.33

14.2

G-2

! 1 1 { 1 1 ] 1 1 1 1 1 1 Ll
65 55 45 35 25 15 53

26
25 S hiskd 2 180 Na-kit (<2u) o X a7 v BERRED
Fig. 25. Random powder X-ray diffractograms of Na-clays (<2 &)

! 1 1 1 1 T T T I 1 1

G-1

| 1 1

1(1)0 3(1)0 5(1)0 7(1)0 9(1)0 ol
26 [ [EUEEICdskT 5 LEOR L (<2 4) ol
Fig. 26. D.T.A. thermograms of Na-clays (<2 #)
Dotted curve (G-1’, G-2') : Treatment with 5% NaOH on the steam bath for 20 min.
D 10A D — 7 3WFTRL, —fe, BACPZLrc E@HLTH30T, Al-—3 2 5
A DN HBEDAl-Ev =) 4 PRELEERTV S0 L.

EIFE— L BL 5 B LAERL T 2EETI BtE2BR 7o b Bt ROGRRDLkB
13 ER R DEIEA LAV E LD, KO, MgO OERNRDI7eh, HEEBERGPIL, 1o,
X o, D.T.A. B TiE~rm 4 94 v 03%L7eb, 454+, A GoRBIL, 794
FAMEIT B, 2: 1 BT RS S BULASEITT 313 8 14 A gL, 4 54 b 2asRAT
5X5Ths. ->T, RBKEELELULMNTCIA A r>3—3F 2 54 PEJY—>~m A 94 b+
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79 A ALY DX ZEIGEETE S S .

VEIKEE BT LT A TN 4.4 L D TKRTL Y, MifPiiesy=x) v A FBRE
tha HHT5E. GRMD 1L Mg & Ca 2230 h B WHRETCiRE Y e roa 4 PAVERT 576
M%<, 454 bOERIE KO NELMEECL X222 080 ETHS RT3, 3
FEORGHVCTT L 5 CIRKAELETHS M-1, M-2 0FE#kr: Ca+Mg ORI DR X b4k
RUT-RIEL D BT, Dz &iX Ca ¥ Mg 2N W& MET CEALETL Icicdicey
) rF 4 FAERLIZZ EETTON, BaWWIceEyE) r{ PBRRAFECAERL, g
BOHEVIEEL CO AN OWTIEAGSCHE Lasvha s, L, BREEILECOR v E)
A4 PRE L RN ZHITLIERN Th 2VRIKE DYWL, {UEW LONC SEYERRR IS £ O
RN R RNETHA D L5552 5.

V. & 5

HAR DGR E - FoEi = omizedd <k B8, JIK, IS, FEHEOE bic k- UThh, TETIR
I]'F}T BlS)U), ;éhﬁ %20)22)23)58), j(& %33)40)60), *’2\# 546)47)48)49) 0: C}: - "C%‘I@ﬁ%’iﬁ%bi%ﬁ ghwc U Z) . L/
ML, DHEEOME, LS, AR S OWT—R LI BRER L bR TR W ERS . Bl
T OVHE Bk D 38 T MOHR DEERIAD & LHIINETIIE L OFZERFERIN TS, H
RTEADT, JEP, SO R B0 ;2 i R OTsE, AP O GBI O
BAEOm, NP 0y 4 2y, F=7vBOLEOHIENTh. Bk, FETREREE
5O T k- THE (Grat) O EAH L &, FEREY EHEBEIBLO EED RIS
BWITOZFED FIEOMEICOWTHE LT3, Lo, 2 ROTHEBGE B8 o Tk R A%
Lz/s\Wid %<, VILIERs D 1965 ED #3551 & 3 &, Cinderella status #2102 7ol E X2
LI VWb BETHS. LUF, HERIBOLEOHEEE T EREEENCEHEROB AL,
W RO RE O & OWBEANDBET B LT 5.

D) HAEBEIE, B3R, E MO 4 i EFEBEE R 5 1 WE, FAHY,
K SO, IR B IC L > THLMCEN TS HARNMOFT R L RO #EaEOWEEILTO
WL EHL D 5 THAS. Tihbb, (1) REIEFEB~HK~E~E~EE, Q) —BcERRIT
TREELVHKNETHLS, ) —BRCIIEROBERAEL <, HEBtk1ER S, (B — KLY
DEALHHEA TE D, EHEICZ UL, MEOETA I 2HHRT, Mgy rx ) vIEyaxE
L, ROs §pahnish &L, FlA 4N, ~N—3I%xa54 b&2bE, (5 HHEEIDR
<, BEHEROEIE S /e AL .

FHONRZIIRERT G O REOME S HEBKEE, HILlE, BE RO 4 EEREET
R 5 g ik, WD, [CEOHE, KgiY, B/ O BEESUEE T X - THHL
MDITENDO0H B HARMOREL LR EIOMH L XT3, LirL, FELOLICKL
DT A NI « 510, WE2 I X 2 AZ MO RE LB B0 O TAL LD b
M D REWELRRT. Z ORI O X BER0 12 S Ulcr s ORI 2 B3 5 158
DRBFE EOFEA AT EHAPCHEEDORELD Th I h KEWZ L&D TE. JIEBITIEMIC
L BEBLD L OWKIR T OWMENRNZEOFHN T A S L HEFE L. Wi, REHDOW,
B PURNT B X 51, HAARMO RELIONC 8 G 04 s iR DKt 0,
PRI O IR L RO E I BEORBESR M T TERIN TV B RETEH 5 L (RETHUE, JHE K
VHFEEDIT L > T2 BRICHERIE O HEEOR 0O FRTA A 2378 b KEWHERT 2 L BT
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DL THAHH5. LinL, MorR® §EREL T3 X 5, ## ROHEME HEOER LIRS 255
R, SR EOE(LDd 5 BEICE W TXERN TS 5 ~RAF 2 2B s W TIXENTH S &
BT A LXELERTH S, LT, HERLEO MILOBEIXALARE T & 3R & B
BRBARD S BB OV TUIBEERE O LIBOP RN T LIcRITHEE L 1.

FEHOIIMR T HEEBRE, #I3RLEls, Ba, F4CEERECERT 2 LBIaHo
HEM OB X > TERDELD > Th, HED RERMET TR W T IRBREREC /L > TH 2L
ThhAHEBEZTAE. LT, ThDHE—2DFLLTELDINELDOTHY, WFOPDOHD
m<, ot (HEREC X518 L Aa8Reh (FEBORIKELSIN D EL R
B &5 18 L IcXHIT ALEL O TR/ eFEx 5.

2) HINBAEHEKACHRT2LE B0 RKEC BRT 2 LT kT &
Wk Ca ¥ Mg ricd &, MitEmiesr=)rr4 b 2EELL, BEETZZLAVICH b
Y, BEBOEHAEIYEY. BARBIICKS W TZO X ) el E%d Ryl s I T
WiEWE S ThB. BAOLEOH LI » A4 ) viEEEEEL L, THhithkKEHPL BEIBN T
e=vE)rFA VEEE LI LTI LBIENRTHS. =vE) r A b eE BB OW
TULEEFHDD O UICERRE O 3 REKEA RS 1B KIS pH 4.5 O Fa2v—1 8
DEETHY, JIELEEL pH 5.1 OKLKLETH 3. HH® RRNICERRESEOREIITE
BCHXL pH 4.5 OBMERRT. O Xy, JIE SHO=zvE) A rRELLE
P EORIKEE LI L LEHERNE LS RS L5 ThH 5.

Bt ROTHBHE I IE MOHR™ 23 RT3 X 50 ORI A 15 & AR E A2 o4
BREL DAL T3 LD Thsb. MOHR (ZZD & ) /o4 Margalitic soil ¥ 43J 1L 7-. Margali-
tic soil (X4 ¥ F 4> v Cik Marl soil & ¥, UENIRIKEZ RN & T 5 LEOFHTH -7
2, BURE, ZREZEMLL7A2) L BHRED L0 WiRcit -7, A4 ¥ FO Black
cotton soil, Regur soil, 7 7 v »® Black turf soil 7¢ " 4 Margalitic soil ¥ [G U group Tk 9,
tropical rendzina T A5 L MOHR (L Ex f=. TEOMEMR F= L/ P a—~u ¢ HLTHBDT
immature tropical chernosems } X % MBI T\ ~5%. Margalitic soil O B—BE —#E—JKE
—JK&ET, Mtmer=) v A b, HbBWWEEYE) rF 4+ group ThH, HEROLEND
HEIND L SFHEEI DI v, — KRR L ETLIEABYC IS < A%, MoHR (X B H 4 18
CEWTEHEBYORDOAT LEORIXHET 2D ERTH, RC/T.C, R.C/R.N. (RC.
3. Resistant carbon, T.C. | Total carbon, R. N. | Resistant nitrogen) O {E73 AKX\ 3 ¥4 &
R 785 L BNTW 5. RIS HOERHALFZEOB AL D RAUL IEHALE OF B OFE -
BCRERELT LMRT 5 2 L23T&, Margalitic soil (XD &% % 7ovic L CHIEMHRD
BWREALEI D EwEErbh 3.

WREDORIKECTHRT 214 (P —7 ) X8, TEORISKOE M e, ki
S K OERLD'E 72 &0 538 2 TRFEM e Margalitic soil » FLgL 5 3.

JACKSONY (130 4 i s i) 2 30, HEEFICKIT 2y =) mo- A b OARITHEAK, HEKEMACH
TFEINBHENE LRI, La L, MoHR® |3 Margalitic soil OYEMREIC 3142 R OER
IR L 1o, TE DY« — F I VILEHIS O DR KT B 3 L X MERH LR 5.
TIBA R DL DO KPEREE & BEEOMAIC DWTUL BRI 2 LEL T30, HEOERR T
FHH DY v — TN ORHIREMCEREZ R RETHA 5 B2 T3, T, v —FriE
ARy v R LR U TR T DA BRI R Y TH B L E2 5.
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3) HEBLAKEROHERAKECHKT 218 WERZISOHERAIKE RLORERA KRS H
33 g R RERC SRR RS b, sk pHH0) 7~ 8T, EiaMEEIL e Ca 23
EWICB LD LB BH, HRASMU SHETL pH(H:0) 4.5 BE ORI R+ 1L FET 5.
UL, RS s O RUS D psosds B3 R BRRE, 3 eElE, e, B4l
MEUERE B C R 2 1 L RA SRk OEMEZ RT. Tihbb, A 74, N—3IF 2 74 FROR
ZURIEN D A~w A F 4 b, ¥T A P AXEAECECT 2 EEERL, BREHEIEO LI
FEFL oM RITER D B n .

AN AR ECEEST 3 2B X 2 FRA I, WH? WX 2MESIEOIRIR

$b¢ﬂ%ﬁk0@ﬁ®ﬁvi%f&b,ﬁ%®ﬁﬁﬁﬁb<,ﬁi@EMAmu2m%T%a
KL AU OB ER R RN LT3 Rt e ML 1 18§, RO a2 Ee L,
JEA KB HRT 5 135 L OINTITER D b, X - THEEF INP OH#ER & HIED T
AADGKECHRT 2 LB 7 5 v v Tl /e S M REE L TEH 5 L RT3,

MBI D BIKBCHIRT 2 LB TF 5 v v TH 5 L ME IR DO, AL X 2ER
M (BREFIEARLFE KA TR D@ E RO BT X 2 g PR O SRRE AN
b5, b ek 39—40" fhmicfiE L, R 2 ISR R L, RERICEHERTEEL,
e W & &, KSR OFTAIBEENT 2.6, BiETIL 2.5 EBETH S, kb, JIIND
X7 7 m v ERORMGESRE T b, MBI RO F iR, LR RE L RAEOKEM,
fEDRAE LT AR LAY, FEENE, FHSR, N-SHRE/R SCEB&EERD, b, 86, 1=
HERUS, $RESKIODTEIE, Base status, i DETA thle & DELE D HBIEMN RO FIK AT HE
THHEE Ty e VB YE T O TR e F 2 .

JLMBIE IR 2 GKECHR T 3 LB OWTIIW T OO (Il B O H4EBARIKE, WERAKE
CHRT 3 gy SR LEMOF I e k2 L, JIIBPRESOHERBAIKECHRT 5 1k
77 ey LML T 5. JII BTy 4 v (b ISCHEE) © 2y R—F 3 HIKE (B
EIROERYTHECAEIKE) WHXT 2 REHET 7 v 30m Rz 508, LB CEENNTF
T, KEOFETAWNFEELIEETHLIDTT 7 o4 & BRMLEE LRNT 3. 2R vk 500
REZEREARS (e 25°C R TRER LIRERE) © AIKEICHRET AR R0
XA ML 0.8 SMT ReOs §i¥n% 50 %a A&, —MOMERRWIEY L B3 LB XT3, §
b, EEELILIIRLOAKECHRKT S LB KK, BRELO BT Hdgitate A
ML THBDTEHS ).

Wi, RIERROITZERAT & R DAY i Zho HIKECHE T 5 LEOLEFIEREA S
WL TR BN, sAEE, SN, wER, B, 4 Ny BoaKacdR T s RehznwFhd
HHNCAER LI RERTH S L RET S, JLAOHEFIN, T S\ Th HFORBMIBEED R
X b HIMETT 7 v v EEAVER L. ¥7c, RCOMEF TS MICH » TR DOEEA
WAVNE L Tn 2 —l O ERER L, RHTE EOEZALN 0.8 BEE T 77 4 MUANEA
2. Wiy A XY BTEEHO 0.8 10§ XL/ VGEREALE R L. LaL, BEOTHSE
P TR R SRR TS 3 2 BN, ﬁ@&ﬁﬁ%kgﬁmﬁ@mi&btiﬁ&ﬁb<%m¢5
el REFEL, JUN, WL A Sy BOIET FIIC AR U o RSB OB AR T T
L0 B3I TiEitE L/ b, H A WL B mm;ofﬁ£®%&%®—%%cuuﬁ%ﬁ
DL, OB /BT X » THBEAER L DD b5 DT 7ahn A 5 . dilid 5o &
ALOMETT, HEIER O, Hioth R E b 5 fikf O JBACFRE 7o LW IRAE ORI, B,
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Wi, FICRECHICHM ORI L - T AHFER, BEEHEE CRE—R#HORKECHXE
T5LETH, SHAEAREO IR HET . BEDOI3RRBIC LB L, WHERIIBORKE
T RE & B RIS EALIEME R A S B VI EC ERE O JUNORIREBCHE T 2R EA Ok
FOBFAII DI RECC LOBINLTEZTHA ). (1, ¥ ARVEDS v F—F 5 FIKE
WHRT ZRELOMEOBEBIEALN L3EET, 2y R—F3 FIKE L0 FH L BRI AR
L, L0 ZIVAT, LOVKEDHEBO~Y) 7 HKECHRTI2EEL RO EELOMLOBEITA
nehrih 0.6~1.3, 1.3~1.7 TREREL VL LAKRSWEERTZ LICOWTOHB S AT
BAH5. Linl, TOfCECIIEMBAE L L 2 TEL DML ETHBE LEL 5.

FEHZ DD ICEBER» DIBRHUIROE KB BXT 5 LiEd 7 7 v v B SN T OHE %
TITORRHTHZ. EREBORBORAIKACHRKT 2 LEOSHRZKT Lick, BOZ OMHE
i TAhIcWE 22 5. BED MAERMTIHEERGKRE LV IZIVATLAMREIKAE L W4
BRU e REBIIBRAED JER AT T BT L, Kl OEXA A 2 fifko 1 v /s » TLE
L, BEPHKCE R T HETRGEEO Mm% R T b D TRKBREOL O T/ Ex 5.

VI. =

WMERZ B DO EE /B TH i, EHE, AEBXOCEREOMERICT 3 LE, Tibb,
HAEBMEE, AKE, BIRELE, BE RKE BI~4LOWMEKRGIKE, B 4CEFEEE
IR LW HET B REO—ROEACEOME, B, —REY ROK LY S o TifgEL, B
T DR R 2 T

1) HEBAKE, BIRKRKE, WEREKECHKT 2 L8E, REnHEERT V5 )T
BRI C Ca FENRE V. UL, WMERGKEC HET 5 LIETIRBA SRR < 7
DEBREETCZ LW EEL &R 5.

FAEBRIE, B3RS, »E, FH4CEFERB L OCHR T 2 REIEE 0§ 023% .

EAFERII AN RE LTI L (K20 RUOEHEEGRCEEIN, THRETIMIEGRIC
TEHENBZ ERE VeV E) rF L bR RBOERERIIATSH .

T B O BEERTREUE 100~400 2R L T 348, BIKECHRT 5 1 B & 10/
ZRLTW 5.

TR —RCEWE TS, ZRLEITRBLEIVENET L2 L8 Z2 0. MR 2 Lk
WEARRM L T2 HENL VHNETSH 5.

2) BEHEOHLMERII I, EBLTH 3% UTOoL1ER 2. BEEIFCH B
b, bbb, HRKOTTHRO LEREDZ L, Eiunz ekl

Fih O FJE 1T I TR ORI 20 v do B E b & B A% 5 ~10 m.e./100 g soil,
it (L2 ) RN 25~55 EEORE T CHERIIRDZ <, EHMROBHLE LR 7t b iEH
DARFREBOEREE RTIES.

TEHEFRRII AR D B AUFHFADOERE X AT 5 d DO2Z . THEILICIIAEHO P AUEHEB OFIENRE
dHoNbZrdbhb.

3) Mpbo—XEY - BEERORIED Thinv. AR (Bey YHER), ARG, HiEA,
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Résumé

Ryukyu Islands is situated in humid subtropical region. Fig. 1 illustrates the relative geo-
graphical position of Ryukyu Islands, and Table 1 shows the meteological conditions of the
islands. Accordiug to the Hanzawa!®, the geological formations in the Ryukyu Islands are
distinguished in following order of descension, namely : (1) Recent Deposits, (2) Raised
Coral Reefs and Raised Beach Deposits, (3) Kunigami Gravel, (4) Ryukyu Lime stone,
(5) Sonai Conglomerate, (6) Shimajiri Beds, (7) Yaeyama Coal-Bearing Beds, (8) Miyara
Beds, (9) Paleozoic Formatition. The parent materials of the soils of Ryukyu Islands origi-
nated from the many kinds of the rocks of the above mentioned 9 strata. The soils derived
from (3), (4), (6), (7) and (9) are widely distributed over Ryukyu Islands.

The studies reported here are those carried out on the physical, chemical and mineralogical
properties of the soils in Okinawa, Miyako, Ishigaki and Iriomote Islands, namely the main
islands of Ryukyu regions. Geologically the sampling soils are those originated from the afore-
mentioned (3), (4), (6), (7) and (9) strata, as shown in Table 2.

Results and discussion

1) General characteristics of the soils
The soils derived from the crystalline lime stone of Paleozoic formation, Ryukyu lime stone
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and from the marl of Shimajiri beds are neutral or slightly alkaline, having high contents of
exchangeable bases, especialy Ca. But among the soils derived from the Ryukyu lime stone,
there are some which are heavily leached (L-II etc.). In these soils, a strong acidity has been
accelated by the process of vigorous weathering.

Whilst, the soils derived from the slate of Paleozoic formation, andesite, andesitic agromerate
and from the sand stone of Yaeyama coal-bearing beds (Eocene epoch) and Kunigami gravels
(Pleistocene epoch) show generally strong acidic reaction and are poor in exchangeable bases.

Generally speaking, C.E.C. of sample soils seem to be related to the content of clay (<2 x)
and humus in the surface soils, whereas C.E.C. of the subsoils seem to be mostly depending on
the content of the clay. And the very high C.E.C. values of soils are due to the characteristics
of clay minerals, for instance, as is to be seen in the comparisons of L-1I-1 (humus content :
2.719, clay content: 68.529%, C.E.C.: 30.72 m. e./100 g soil, clay minerals: mostly halloysite)
with M-1(1.66%, 53.51%, 47.10 m. e., mostly montmorillonite), C.E.C. values of the soils having
expandable 2:1 layer silicate minerals are higher than that of the soils having little or no such
minerals.

Heavily-clayey soils are prevailing in the sample soils, and surface soils are sandier than
that of subsoils, furthermore, the texture of the soils derived from the basic parent materials
are clayier than that of soils formed from acidic materials. The above-mentioned results are
shown in Tables 3 and 4.

2) Humus

Humus content of the soils in Ryukyu Islands is low, generally being <39, P. Q. (Precipita-
tions Quotient) being 30~50, humification degree of humus being generally low (Table 5) too.
As previously reported’®, humus content of the sample soils seems to be largely influenced by
the land conditions, namely, in the soils of forest and bamboo grove, humus content is high,
in grassland soils, is moderate and is lowest in cultivated soils.

Regardless of the kinds of parent materials, for the virgin grassland soils, relatively large
amount of humus and high degree of their humification are to be observed under the following
environmental conditions; pH (H;0): 5.0~6.0, exchangeable (Ca+Mg) : 5~10 m. e./100 g soil,
clay (<£2p) content: 25~559% (Table 5, Figs. 2 and 3).

In conformity with the increase of humus, P. Q. values get higher, and the total carbon-
P. Q. relationships are apt to divide into the following two patterns: namely, (1) T.C.: 3~4.5
%, P.Q.: 40~50, (2) T.C.:about 2.5%, P.Q.: 40~50 (Fig.4). The interrelationships between
P. Q. and humification degree (4logk, R.F. of crude humic acid) are given in Figs. 5 and 6.
Supposing that the exchangeable (Ca+Mg) content may be one of the factor controlling the
interrelationships between the humus content and P.Q. (represented humic acid/total humus),
the following is assumed that 1) when the exchangeable (Ca-+Mg) content is <2 m.e., humus
content is low and their P.Q. values are low too, 2) when it is 2~4 m.e., humus content
remains low but the P. Q. values rise up to 40, 3) when 5~10 m. e., total carbon is upward of
2.5% but the P. Q. values are about the same as that of the soils of 2) groups, 4) when> 10
m. e., humus content is low and the P. Q. is low too.

Concerning the soils whose P. Q. and exchangeable (Ca-+Mg) content are nearly similar,
for example, through the comparison of L-1I-1 (P.Q.: 47.2, dlogk and R.F. of crude humic
acid: 0.576, 128.6, clay content: 68.5%, exchangeable (Ca+Mg): 4.06 m.e.) and A-II-1 (434,
0.536, 163.6, 52.1, 6.23) with S-I-1 (56.9, 0.706, 68.6, 8.80, 3.8) and A-I-1 (50.3, 0.727, 73.5, 41.7,
9.02), it is evident that humification degree of crude humic acid of fine-textured soils is higher
than that of coarser textured soils, nevertheless, if the clay content exceeds 659, humus amount
is very small and the P.Q. values and humification degree are very low as previously dis-
cussed.

In marl-soil (M-1) humus amount is relatively small (C: 0.96%), and fluvic acid is pre-
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dominant (P. Q.: 34.7) but its humification degree is fairly high (dlogk and R. F. of crude
humic acid: 0.621, 122.5). These characteristics of humus of marl-soils might be reasonably
ascribed to the properties of Mohr’s “ Margalitic soils .

Judging from the light-absorption spectra of humic acids (Figs. 7 and 8), crude humic acids
of most sample soils belong to Kumada’s B-type; on the other hand, the humic acids of some
surface soils whose humus shows significantly high R.F. —up to 100 — belong to Kumada’'s A-
type. And in some subsoils, Kumada’'s P-type humic acid is found, but no common factors are
to be detected among those soils in which P-type humic acids are noted.

Kononova has established that the humus content of the Krasnosems (red soil of moist
tropics of USSR)is 4.0~8.0%, it is considerably unstable and the amount of substances extractable
during decalcification amounts to 209 of the total amount of humus. Humic acid of Krasno-
sems is either in free state or combined with sesquioxide, therefore, it is to be isolated com-
pletely only with 0.1 N NaOH and the composition of humus is unique, fluvic acid being
predominant, amounting to 50% of total humus content, while the amount of humic acid is
only 15 9%. Humus of Ryukyu soils is not to be extracted with NaOH unless decalcification
with minaral acids; accordingly, it is assumed that the humus of the sample soils is mainly
combined with Ca or Mg, and is not in a free state. Humus content of Krasnosems is higher
than that of Ryukyu soils, while through both soils, fluvic acid is predominant. Difference in
the amount and composition of humus in Ryukyu soils and Krasnosems is assumed to be
closely related to the differences in the climate of both regions and these problems should be
studied from the stand-point of inorganic colloides coagulating the humus and thus preventing
them from dispersion.

3) Primary mineralogical composition of fine sand fraction (0.2~0.02 mm)

Fine sand fraction contains only slight amount of heavy minerals (sp. gr.>>2.8)and among
them, pyroxine (mainly hyperthine) is the main minerals,; and hornblende, olivine, appatite
and zircone are seldom found.

Main mineral constituents of light mineral (sp. gr.<<2.8) of fine sand are quartz and feldspar.
The data in Table 6 indicate that quartz content of the surface soils is rather higher than that
of subsoils. Feldspar are mostly weathered. Table 7 shows reflactive index of 100~200 grains
of feldspar observable somewhat definitly through microscope. Large grains whose reflactive
index is up to 1.555 are assumed to be labladorite, bytownite and anorthite, though big sized
ones are small in number and only little ones are mainly observable. Large grains whose
reflactive index is under 1.555 are assumed to be oligoclase, albeite and orthoclase respectively.
Therefore, as to the Ryukyu soils, main minerals of fine sand fraction are relatively resistant
minerals, namely, Na, K-feldspar.

4) Clay mineral

(1) Soils derived from marl

Table 8 shows that silica-alumina ratio of deferrated clay (<2 ) is considerably wide
(ca. 4.0), K:O and MgO content being 4 and 2.59%, C.E.C.: 50 m.e./100 g, —H.,O : 10%.

Fig. 9 indicates that glycerol gives, with Mg-clay ca. 18 A of basal reflection. And when
the Li-saturated clay heated at 250°C overnight is saturated with glycerol, basal reflection is to
be collapsed to about 10 A, if beidellite, nontronite and saponite is contained in this sample,
these reflection due to (001) spacing, should be at 17.7 A even after the execution of the
abovementioned treatment of being Li-saturated, heated to 250°C, and of glycerol solvation,
therefore, it is to be concluded that main clay minerals of marl-soils are montmorillonite,

According to the oriented X-ray diffractogram (Fig. 9), the existence of illite and 14A
minerals and 7 A mineral are assumed. In the random powder X-ray diffractogram, ca. 4.4 A
peak is to be attributed to (020) of 7 A mineral and gibbsite. If ca. 4.4 A peak were caused
only by gibbsite, the intensity of this peak should be forty-hundredths of ca. 4.85 A of gibbsite,
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therefore, the intensity of ca. 4.4 A in which 4.85 A x40/100 were deduced from original 4.4 A
is assumed to be due to (020) spacing of 7 A mineral, when the intensity of (020) thus obtai-
ned is compared with (001) and (002), the intensity of (020) of the sample soils is higher
than those of (001) and (002). Accordingly, 7 A minerals of the marl-soils are reasonably
assumed to be halloysite.

X-ray diffractograms of non-deferrated and non-oriented flat-layer Na-clay specimens are
shown in Fig. 10. In Fig. 10, peak of quartz (ca, 3.33, 1.82, 1.53 A etc.), of goethite (ca. 4.18,
2.69, 2.54 A etc.), of magnethite (ca. 2.53, 1.48 etc.) are shown, and 1.49 A is supposed to be
caused by (060) spacing of dioctahedral illite.

It may be concluded that marl-soils of Okinawa Island are of typical Mohr's margalitic
soil, in accordance with the reason enumerated as follows: 1) parent materials of the soils
are marl, 2) main clay minerals are montmorillonite, 3) though the low percentage of
humus, humification degree is fairly high.

(2) Soils derived from slate of Paleozoic formation, andesite, andesitic agromerate, sand-
stone of Yaeyama coal-bearing beds (Eocene epoch) and Kunigami gravels (Pleistocene epoch)

Tables 9, 10, 11, 13 and Figs. 12, 13, 14, 15, 16, 17, 18, 19, 20, 24, 25, 26 show the chemical
characteristics, X-ray diffractograms and D.T.A. thermograms of the clays of the soils derived
from slate, andesite, sand-stone and Kunigami gravels. Main clay minerals are halloysite, illite,
14A minerals, gibbsite and goethite. As the soil acidity becomes developed and exchangeable
base content gets decreased, correspodingly, illite, 14A minerals contents decrease and halloysite,
gibbsite becomes relatively enriched. For the soils derived from sand-stone, illite-vermiculite
mixed layer minerels are present, respectively (Fig. 18).

Presumably, when these soils are acidic and main clay minerals to be halloysite and gibbsite,
they will be in equilibrium under the present-day environment ; consequently, these soils might
be classified in one soil group.

With a few exceptions (marl-soil), clay minerals of Ryukyu soils are similar to the red
and yellow soils of Japan and other countries, but the clays of the former show significantly
higher values of silica-alumina ratio than those of the soils in higher latitude.

(3) Soils derived from lime stone

Main clay minerals of the soils derived from crystalline lime stone of Paleozoic formation
and Ryukyu lime stone are the same as those of slate, andesite and Kunigami gravels, namely,
they are halloysite, gibbsite and goethite, and in correspondence with the development of the
soil acidity, illite and 14A minerals become poor, and halloysite, gibbsite get comparatively enri-
ched.

In the comparison of silica-alumina ratio of clays of the soils derived from lime stone of
Saipan Island (latitude: ca. 15°, silica-alumina ratio: ca. 1.3)*?», Ryukyu Islands (24~27°, 2.3
~3.2)23 (Table 14), Kunming (25°, 0.86, China)®", Akiyoshidai (34’, 2.2, Japan)?, Pyodngyang
(ca. 39°, 2.5~2.8, Korea)?” and near Dailen (ca, 39°, 2.7, China)®, if those soils are being
formed under the present-day climatic conditions, silica-alumina ratio of clays should become
higher in the following order: Saipan, Ryukyu, Kunming, Akiyoshidai, Pyongyang, Dailen, but
in fact, silica-alumina ratio of Kunming is narrowest.

Omasa, Kurotori and Kidachi3¥4% and Matsui et al.6~*» has established that red and
yellow soils of Japan are not zonal red soils which have been formed under the present-day
climatic condition but are to be considered as the relics of the ancient red soil which
were formed under warmer climate probably during interglacial ages in Pleistocene. So, the
authors have applied their interpretations to the above-mentioned 6 soils, it is assumed that
those soils were formed in the interglacial ages in Pleistocene, and now, Kunming, Pydngyang
and near Dailen are put under the continental climate, therefore, the soils of these regions are
preserved fairly without drastic changes and the characteristics of ancient soils are to be chang-
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ed very slowly under the present-day climatic conditions, but Akiyoshidai, Ryukyu Islands and
Saipan Island are under the monsoon climate, accordingly, the lower the latitude, the heavier
is the rainfall and the larger are the illimerization and the outflow of smaller soil fraction,
and newly exposed parent materials are to be weathered under the present-day climate. The
degree of illimerization or outflow is depending on the difference in latitude, topography, hard-
ness of lime stone and the precipitation. Consequently, it it assumed that the soils of Aki-
yoshidai, Ryukyu Islands and Saipan Island are not typical relict red soils but have been
more or less influenced by the present climate, on the other hand, because of the assumption
that the following belong to the nearly typical relict soils, the soils of Kunming show lateritic
character and those of Pydngyang and near Dailen show terra-rossa like characteristics.




