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Yoshiyuki Morita, Yasuo Ousumi and Nagaharu Tanaka : On the Nature, Genesis
and Classification of Eutrophic Soils on the Coastal Hill (Mt. Komayama)
in the Shonan District of Kanagawa Prefecture (II)

—Distribution, clay mineral composition and properties of parent material of the eutrophic

Brown Forest soil, and the assumption of its forming process—
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o R ERBB BB E M s & VARSI R ABELER TS, TR By
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Fig. 1. HEREME, BKASM FIUEXA=) vYBEEHKN
Location of the soil surveys, distribution of tuff and isopach of Hoei scoria horizon.

X—HOPS : SKEXR « 22 ) 7 HEH BR cm), BRR—2& 1965 2 X5, JERKE, B - BE - BRELEOSME, Hb7EN
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Tablel. 5§ & ®H o % i
General and morphological description
A | £ A g H B B 5 + & w
Location Typeﬁgof‘ soil Parent . Horizon Thickness Color ‘ Humus
Mode of material (cm) !
“ deposition | 1
A, LigR, 7r~<y, Yy=¥2 7
F B2 ¥ Bip Cook il K 1A, 10 7.5YR 2/1| 58
EkAT YT 1A, 30 no LT/ ”
KR B A 1A 50 no o2 "
OA-B 50+ 1z 3/3 &
A, L3em $, #7/ %, ¥7=u41,
Bio " IA, 8 | 725YR 2/2| [E3E
o LT 1As 2 SYR  2/2 ”
— YRR 1 A-(B) 26 7.5Y R 2/3 =
oA 30 I0YR 2/2.5 #
OHA-(B) ; 20+ ” 2/3 "
A, L#EE, s/r<vy, X%, Fgh 3cm
1B/D 4y " A, 15~20 7.5YR 3/2 B
Z# WA Ag 15~.25 "o 2.5/2 n

— WK LR A 22~25 1 2/2 "

B 35+ " 3/4 =z
A, L 1cm, /&, 7w, FERE
Im-B/p FhkA2 YT 1A 12~15 7.5YR 2/1! B
XofEE Xt R I1(B) 30 " [ =
AT IC 15 I0YR 3/1 ”
IA 38 " 2/1 =
I B: 25 7.5YR 2/1 &
Il B, 154 7 2/1.5 =z
Ao ‘ L2~3cm 1, 7%, Y T=o 1, Z&Y

Bip 1A, ’ 10 7.5YR 2/2 | H2E
E B § X X IA; 15 " ”

— WK LR IA-B 15 7.5YR2/3~3/3 =
1B 25 " 3/3 &
oA 25 o 2/3 =

y IB 20+ 5YR 3/3.5 &
1 Ao L2~3cm $i, 2 £ ¥ 1 fih, F§hfk5~10cm
Bpg,) g X H A, 8 7.5YR 2/3 =
R % i =3 Ag 14 ” 3/3 ”
> | B, 18 5YR 3.5/4 =
B, 30+ n 8.5/6 =z
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of the soil in surveyed plots.

o | £ e | orouee BLE oA B &
Structure Texture 2 & KIS ¥ R Topography Vegetation
Benzidin Direction
color reaction Iﬁﬁclin atiéil ‘
170m VA =2 4
‘ cr - gr SL - I 5 RS
i bk % — Si1g°W TR TR RFY
3 bk # — 7Y
‘ m CL — 13° T T Ay F
F AR L k%
cr SL — 210m " B T4
) bk - cr CL — ETEFHEm vrEE
75 bk SiL — S50°W YT = A
‘ m CL ‘ — YT HF
‘ m " — 7°
160m V= 2s a4
gr-bk | SL — " IxXE
55 bk - gr CL — N T &
‘ ” CL — | FZ
m Cc | — 0° o EAFS
b/ &
bk« cr S ‘ —_ 590m T H<Y
— " — Wi reEy
- " — S30°W B NFA HE
#n L - ¥AFT
" " — 26° A ¥
| m | " —
1, FRRHERE | s yE
cr-gr CL — 110m & AXTA
bk . gr " — S 1 RxEY
bk SiL — S20°E | LY ETES
5 bk " — | FAAHRT
m CL — 5° E
m " —
AXIA
gr s fn CL - 110m B TF/ F
{ " 7 + S MEERY =T RFRF
bk ” + 23° ) FABHAS
( W bk | " H LB
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Table 1. (§%)

(Continued)
HOAE | £ B R # M B 4L B K + & -2 |
Location | LyPe of soil Parent Horizon Thickness Color Humus
HE R BR U
Mode of | material {cm)
deposition
Bp, A, Lécm, #¥v %, 277 ¥4, Facm
ERULER R OR OB A 13~17 I0YR 2.5/1 =y
B M kAT B 15~28 8YR 3/2 &
9YR 3/3~
B-C 85+ 10YR 4/4 Z
Bc RIKERE A, L 5em, yr<v, 2375, Fbscem
& W O (B RCE) A 15 7.5YR2.5/2 =
® M kAT B 22 I0YR 3/3 &
C 20+ " 3/4 =

* cr ERHK, gr BOR, n 8RR, bk BEIR, fn FVEERIR, m EER
** S B+, SL BPERL, L 8+, SiL ##PHmt
Ry F P RERE EkeveY rrq FORERICE RS BY, MLEREAY, BERLEETLESRIC
Koo (i) BULBBOEFRETLEDD
foo HBIRD L 0 KIWKEROIIET, BRI 2 A-AX 24 DGR TH 7o AdBIRREELT
BE{HEL TR W RBOEEANEITREERORE, BROPE), iAW EE TR LTV,
TReHE> TRBLTE D, GEILIEOZh &R - T, RSO & OB KEHRO LT =

FoA-2F 7 2K TFTOLIBTCH o720 NVFL VRIDEEREY 3B B TEFOOEARIEYTL,
TVEY rFA POFERTFHINI, B: BO CEC i/ h KEfEARRL, Ex-Mg CELRARK
BHR(7Y —v27) OHEORERRD LA, BEAME Lk IEWELZRLLY, SELULERT
i otc, MEBLLHKA2 Y TOBENBLALRVHBBO LB TH s>, ThbDZ & L HEF
Bt E R EESROFEOL TR BEEHBIER L LE2 bhk,

3) BRERROIEC A=) 7THEB LA HEC OV TR L, BEXESBLUOENHSkm o
B35 ERULRE & EELL S PR AR 10 km i3 7l 2 Bk TIT - foo ML bRAA 20 74
E#f 10cm OFEENTH H, LHEI KRS B-CE, CBIIELL it Tl B ERILEE HJT KUK
DEEOHER 05X 3T 5w, BiteCRBRICRDI, Licdis T 0BT EEN DL
BHAT S, BRILEBHEOBRE, #HE0CER, v+ YRI5E2ARIGHEBV-EFBEZRL, vV
EY RFA L OFENTFHINA, FHIELBEOEEMATEL Table 2 WRLA XS5 EELLELD
LLECHARAAME TS - f, BIRILRRLEIEHRTE Y 0 EEARENZ L EVD, ikl
ERHEEC LR TVWHIBTAS Z &, BIUCHWERAD TR EEL bhic, LaLighb, WLE b
HEMMEDE LBV HEOREET 3, ok, RBCEEANEOR - EORER /L 02K
BT B, WHKTH->kdR, FRLIENRIATBFEIR T2, BIUEERE
Wb, HROREOHELDLOTERVLEEZL TV 5,

ko z & X b HERFT AU, HMEROEHE R, BREAROECEAkA= ) 7HBELLL
BTHh, HMEEXA2Y 7 BEER 10em M EORE T, BKEHEOLECAERIR TS EEL
bR, MEHF—HNEEE R - 2aBbh T 570, A LERTEO BT ILKEED +
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Table 1. ()

(Continued)
oo + {E ol BRIV S %ltitudﬁl o # iz} =3
Structure Texture Ef XIS i i Topography Vegetation
| Benzidin Digrectiorjlr
; 1 #
color reaction Inclination
m % Ty
gren SL + 200m BRI e LE
bk.n " H# N10°E =E=280) T ARy
— " + 30° a2y Ry
7Rr=y
gr CL - 250m Rk 23
n " + S 20°W a8t ESE S
—_ SL +H 10° R A

DRECRTIBIRT L. (=) BELEVWDO, (1) bTHPIEENFEDLILLD, (+) BEISEDLLD IO

BLicoTnBEZANREL, EEFHETXAHT I HEOHHIAR bHREI B LE L Hh, HIRTIX
ABSowE, EBRILCEBLO X 5 MERE, $I0AMERRO—MCREIRLDOTHD S,

—7%, BERALBROEKEREOIEI G pHTEvEY o d 22 E{FATV S LWL S#|ED
MBBOTA=Y 7 ORROESCHIRORKEDROLEL, BIKEHRDOHFEL R CEC DX Z
H1EHEEE L COL RN EZ b s, SEBEILLEE EIRORIKE hi D 15 & OBf#r
DUTHHHTHEENRDETHS 5,

3. Ht#EMmBERK

B 1 CTRBEBEULBEORN LEME RSV, FRNCRFICE EoTvwen, SEEXESHD
B bt % £ U B RE Lco BRHCIZATH#Y LR U No. 8 L% A\ 72, No. 8 LI EELL
TR L FBORCRIBE LLHBEO SO T, TRO pHAE <, CEC k&, EHEMARMEMN
100%L ETh sy, BRULBECRDLh 3 MBS T CAR L LB, oo L
LTHMRAELT - el Lo s, BREHRO 3 LFEY BORBCRH L,

X HERORM : #4608, BE¥BEE=—x—7 L » 72 RV-200, BlE4#; TIME CONST (SEC);2°,
RANGE; 100x4, PRESET; 1x2, MODE; RM, &7; 35kV, 20mA, Cu®&i.

it OMIBE  FBIRCRE, HeO: THEE /ML, NaOH @ TH#L, MBS TSI ZHERL
720 Mg ¥5d; Na¥ht% MgCl THMELRE Uiz, Mg-7Y + U viit; Mg ¥itx 7V ) v CREL
7o K¥it; Mg ¥it% KClciniBME L, 7= vBY — 5F-Mg ¥i+; Mg¥i+%# 03N 7 =By —
FTHRVELUMBAER LS MgCla TR Lz, 7=vBY —#-Mg-7V %Y vit; 7=vEBY—
F-Mg¥hitx 7V 2y VLB L, 7= vBY —#-Kiit; 7=vBY —£-Mg#its KCl ThiRL
Bl XHRKEER IO 7 = vBEY — #-K¥1imou T, 110°C, 350°C, 550°C ¢ Zh fn#iL 3
Uiz, £#EAEE Lickid XRES 2Ty, FAED g 5 AR50 @y 2E e LTlLEyw
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Table 2. & H® £+ B o {t %

Soil chemical properties

| MO ()

HE M + | B & 2 pH B
Location | Type of soil | Horizon ! | Acidity .
H,0 Kcl & R nok B &
Exch. Hydrol.
1A, 6. 10 4. 60 0.1 a2 1
S Blp 1A, 6.30 4.55 0.1 27,4
| TA 6. 55 4, 41 Q.1 22.3
|| 1mA-B | &7 | AT 0.1 13. 4
1A, 4.25 3.45 28.6 180. 8
1A, 438 | 3.65 31. 4 142. 6
& B L T8 Bp~Bip 1A-(B) 5.02 3.94 13.2 60. 1
IA 5.21 3.90 9.2 45.8
| TA-(B)| 560 409 | 1.6 33. 1
Bow, A, 5.28 4.35 2.6 49.6
E#EILHE 2 A, 6. 10 4,80 0.6 21.7
1B/p 4 A 6. 45 4.97 0.2 18. 1
] B 6.60 5.0l 0.1 14.2
1A 5. 37 4.70 1.2 40. 4
IB 6. 49 5. 38 0.1 4.6
ZoiEh Bip-Im 1C 6.42 5. 50 0.1 8.5
oA 6.08 5,13 0.1 34.3
Il B, 6.22 5.28 0.1 23.7
I B, 6. 20 5. 31 0.1 22,9
1A, 6. 43 4.91 0.6 27.9
1A, 6.30 4. 65 0.4 25.2
H % Bo~B/p I1A-B 5.91 4,32 0.3 21.6
1B 5. 99 4.31 0.2 15.2
oIA 5.52 4,31 0.2 15.7
IB 5.75 4,49 0.2 11.8
A, 5. 59 4.21 1.6 41.3
WO Boa Aq 5,72 4. 14 2.1 25.5
B, 5. 50 3.80 10.0 27.6
B, 5.29 3.70 22.0 37.3
A 5.09 4.39 1.9 37.6
R R B, B 6.51 4.28 | l.4 7.8
B-C 5. 45 413 3.8 21.8
A ’ 5. 32 4,42 1.2 33.7
B Be B L 562 4.33 1.5 25.4
C ‘ 6. 40 3.98 2.9 1.5
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o % B & £ | D)
(on dry basis).

- = L 0,
JarEssg | RN Gtior B ate ot satiation
Excca};;gc?f}l,’le AN YA | SR Ca Mg Ca+Mg
Ca Mg CEC CEC CEC

44.9 21.7 6.5 48.3 14.5 62.8
37.5 16.9 6.0 45. 1 16.0 61.1
42,9 20.2 6.0 47.1 14.0 61.1
30.8 14.5 3.2 47,1 10. 4 57. 5
79. 3 7.2 .3 9.1 1.6 10.7
69. 4 3.5 0.5 5.0 0.7 5.7
31.3 3.9 0.5 12.5 1.6 14.1
28.6 6.3 1.6 22.0 5.6 27.6
30.2 9.7 3.9 32.1 12.9 45.0
38.3 10.9 4.6 8.5 | 12.0 40.5
27.4 8.4 3.8 30.6 13.8 44.4
30. 6 12.7 4.2 41.6 13.7 55. 3
32,9 14.7 4.3 ; 44,7 13. 1 57.8
20.3 7.8 1.7 38. 4 8.4 46.8

1.7 11 0.2 65.9 12,0 77.9

5.0 2.9 0.6 58.5 121 70. 6
46.8 13.5 5.8 28.9 12, 4 41.3
35.7 10.8 3.5 30. 3 9.8 40. 1
36.8 114 3.8 31.0 10. 3 41.3
75. 4 35.7 14.0 47.3 18. 6 65.9
49.9 9.2 6.3 18. 4 12.6 31,0
41.6 2.8 3.1 6.7 7.5 14.2
38.5 2.1 3.5 5.5 9.1 14. 6
43.0 1.1 1.0 2.6 2.3 4.9
43.9 1.3 1.8 3.0 4.1 7.1
35.3 12.2 6.0 34,6 17.0 51.6
23.9 2 5.9 25.9 24.7 50. 6
25.1 7 6.3 18.7 25.1 43.8
31.8 3 1.3 4.1 35.5 39.6
31.7 14.8 4 46.7 13.9 60.6
32.4 20.8 6.9 64. 1 21.3 85.4
2.7 12.4 6.6 44.8 23.8 68. 6
40.2 18.8 7.8 ‘ 46.8 ’ 19. 4 66. 2
38.5 18.6 9.0 48. 4 23.4 71.8
52.8 | 41.6 13.5 j 78.8 ; 25.6 104. 4
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Fig. 2. EEIUL#E No. 8¥5+75 7 v~
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X ray diffraction curve of clay fraction

in Komayama soil No. 8(citrate treated-

Mg clay).
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Fig. 3. MBRILBRALENL7527>a v0
X En s (7 = VERNEE-Mg #i1)

X ray diffraction curve of clay fraction in ridge
of mt. Takatori soil (citrate treated-Mg clay).
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wHEE LI,

R SLEEEEAN L4 7= VB ~ FRBCERRHOMBRELL 28, E— 7@l so
BE o, 7= VBY —SUHETCREINDESEY MRV ELFER T EHEES R, ZOXR
@ @% Fig. 2~ 5 R Lk, L LTr= vy ~F-Mg i XBOFEEY L 2L C £1%ED
Lo E ey LEEN T Ui, #E% Table 3 R L7, Table 3 THLM L 5 Bl
O FAERL, £BMELLT2: LEEWT, RO Thk I RBOWMAY FATWS, LOMOEY
EUTHE A2 8494 P RIPETEOF 41 F ERAEEEATHWS JERILEBR I #IEEILL
e IR BERTHLE, 2: 18gY, BEOEERNET R, EB-CRIBEREFH
ENSL, THARSBED IR obh s, EHEEEICEBZRICERUBRLEIISLR2 1 1
HEMELOBREOEER TPV, FOhbh 2 2u4 94 M1, FHIRSBEM LB
RHodbh, ¥F7v4 PREDBRARV, =7, AUBRKEHROLIETH B2, HEMMELLHRER|
BOMESFLET, HERREEI VIS 201 BEgHERRIS L, BEREsLBDLRI,

7= vy — F-Mg ¥ito 2 1 B L E8H4 S b e T340, BT REARLXES
WikfTote, chi b b MAMGEOR @2 AE LN Tabled TH5, BEILIHED2: 18

Fig. 4. FfistRit7 5 7> s vOX# Fig. 5. #MRFLERKL757va v X§
i (7 = vERATE-Mg ¥54) E#& (7 = vEBLE-Mg Ht)
X ray diffraction curve of clay fraction in X ray diffraction curve of clay fraction in

Zempa-tooge soil (citrate treated-Mg clay). Jimmu-dera soil (citrate treated-Mg clay).
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Table 3. K EEE T L HEOXBEITEE Bit5H5)
Major peaks in X-ray diffraction curve
(clay fraction of the soil derived from tuff).

e ETHAL A sosm | omgy | 20 18 | REALE
=R SN A I Ay m | aEEw
3.2A 3.4A o« 8A 7.0A 10.0A 9.1A 14.0A | 11~13A

& A X + + ]+ - + Wl -
% Bl X + X + — +H tHH ‘ -
I B, X + X X - +H HHH -
No. 8 B-C X + + + X + it -
gg A X + X + X + H -
iy B + + X + - + i -
g BC x + o+ - + " x
# A X | X — + } - X + X
# B X X - H X + + X
& C + X - +H - + H x
o Ax ‘ X X - + - - ‘ + -
. Az - X X + - - H -
i B, — X - + - - X -
¥ B - X - +H - - + x
* AR 7= vE—Mg BLoXBOE -7 0FXIC X DIRORIZES L, (=) @Bobhil, (X): lem
BIF, (+): L.1~3cm, (+#): 3.1~6cm, (d): 6.1~9cm, (#): 9.1~12cm, (#): 12cm LI L
Table 4. J{IRKEZELTHLED 2: 1 RFEHO XHRENHR
Major peaks in X-ray diffraction curve [(2 : 1 clay fraction)
of the soil derived from tuff].
[ . . - -
EvEYRrFSL | Aleve e | Yr—-3FxaT | Al 5 -3 =
o AL T a7 774k
ontmori- ontmorillo- I ermiculite :
llonite nite (Al-type) Vermiculite (Al-type) Chlorite
A S VW D
= E W B w w
No. 8 Bg M w
B-C M w
A w VW VAL VW
fEBuLER B D M D D
B-C Vw w
A vw Vw D
W B VW VW VW
C w VW Vw
A, Vw
e Ay w
L . VW
B, vw D D

* fEnieEE D: JREF VW: HgsEE Wi 9B M: i St iaE
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Table 5. #MEHUROBEELED pH (H0) & A & DBk
Relation between pH and zeolite of the eutrophic
soils sampled in Shonan district.

Eil ® Hhy I (1A pH (H;0) P DTSR *
A 5.4 H
=1 B U5 B, 5.7 -
No. 8 B, 6.1 1
B—C 6.3 H
A 5. +
(- Q= B 6.5 H#
B—C 5.5 +
A —
LI B +
i C H

 p Y — #-Mg Bt X MO E— 7 0BT X DKL
— RDdohiny, + EER + BE, 4 PR, W E

Fitgmmd, EELTeEvE) rdrd Mnbih, UK Y 7 —iF254 PREELTVS, A
B AlY »— 3% .51 ' 2YEBBERD RS,

ERURREEOAB TR EvEY v F XV BRDLNDLS, TRREMr--TIb L5
HTHB, A-evE) verf MXToORMOBEALRT, ¥/-A, BBRIRRY>—3i+254 L, ALV
r—iF a4 FABVBEELLUEREBER DL, BREIIBETCEICBevEY ra S A ER
Hohbig, TVEYRFA b, ALBVv Y B FA b, Ty — 3% a T4 FAESREIDEBRER
DENL G TH ot —H, MRFLIL2: 1B EHEFREI Dokt Z02: 1BKLE
WoRLAEE, 7rF4 ALY > —3%254 1 CHY, BaBiceve) v a  2UE@PE, Al-
EvE) eF M P AVEBREROLRAIRG TH N, KB I ZTIRIA ALY >~ 3Fa T4 ¢
LV 3 DI 350°C B X - Th ek 4 A E D, 550CT10A k> 7 35 ekt 5,

Wt OREERIED &350 Th 5 A BELLER L ORE L8O L0 R CEC 2K
&<, WEMTMBEOS -1, CECOKEVEVYEIRFIAL, Yr—i%ad4F, BAEYELSL
RS bR, B URKE HRO 13 C L HEMRESLENE  BRE L, 21 B LEYSFEE
YAk, 2 1B DR CCEC DN V27 r 51 FRALY s — %254 bRELLTED,
CEC D\ K #8412 By BIch T e T 5 DA Thote, Lt THIBHIRO Bkt L3005 1
HodigFRETCEC DFC-EEIR, Zhbd CECOoOFWHEEpcEEAL W20 tfRIhi,

9. 1A HEDRHIAMAEL T > TR Lewv 2%, Kiid, 7= vBv — ¥ -KHik CiaKghr8
b, MEMEORENKE 5L EHKRBELEANS tbhd, 9A fHEC KT b oMLEmE L
L, MAERL AR TE YD, COEFRIITHD CTHLALLE ), BAR LD IO LHERNS R,
BERRA A4 RBESKE DL, BIOEKBESBD TRGC EEBMETH LML RTH DY,
TEOERCH o> THELHEHN 2T L0 LB 5, Stesutr™ LA BT, BREtOBAK
BAERLEGD, ARLTCLOHMLTHERT A I =y a0/ A3 EIBIBL TV 5, HEMROBER
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#1ED pH (HO) LB OMHME L OBE% Table 5 1tiR L7243 pH AR5 IS & ¥— 71t/ X

{7ab, 6L LEMIZES< L e~ 7k E LB EANS HAbh, HEBROES LHERRE M
1B LAl { B B EEN S b dibivice

4. SERUTEOBHMOME

BEILLEOE M, BERERY, —EBRMY, kUK TKA=VT7THLL, EOHTE

HETEOERIC L » & bHGEIEVEEZLRD, BRUOBKELEXA =Y 7TOREYH N, &
JRBWE, REYE kBIUOEXA=2Y 70/FER%Y Table 6 &R L7,

Phot. 1. HEIITHRRLCEXA =) 7THEUBEFTFE
x40, Tx80

Microscopic pictures of Hoei scoria sampled at mt. Koma.
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Table 6. ELFICRA2 Y 7O(LFMEK (HRE~S—2 %)
Chemical composition of scoria and rock (on ignited basis %).

at E2) \ Si0; | FeyOy
WK E W ® | 63.7] 8.6 14.9 7.0
B XK B H & 62.7 7.5 | 16.7 6.6
T K S R | 70.7 2.2 | 17.0 4.6
2 YT ‘ 52.1| 1.0 15.7

9.5
EARD )T OME : Tk 45 Q707 F) FXOAM
KOBCEEBEIN: A=) 7 CHEBEG-Y VI VAR
REETHE LR TE Y, ELHEL VHRIR
FEIRIC 2 T AT %, Table 6 iRm LA X 5 KEBIL
D A2 Y7 OILFEFRIT Si0. B 7, FeqOs,
Ca0O, MgO, Na,0O % HEMELEIC SA TS, B
BEELEES Photo. 1IRL7ZA, IAAKA0fFD B
H T, A=) 72408 S5AE THIETH L {bh
Do FoHiAE 80 O EETIXREL $IR ¥ 1ok dB
Rle > TW 2 REHBA BRI, TekRELRE TD A
2 ) 7ORRITZEA Y Lmm LR Chde b fld R
MNEH STz, BMEA2 ) 7OHBEREEND, A=Y
7 REREHS M TEHLE CREAN IV O TERERESK
XL RMEZTRTVDO TR EVLhEE L bR,
FRADEENBRZETRAAIEL, BO - i
ARk E ~Rrofuiiga s gt s L
bhTw3Y, BELO £k A2V 71X BERAEY R
L, BT chd s, TR ol iz
BEAEEBATO RV LR END, BOBHCH -
BeErbhL, EREBEDA =Y 7BEMANEL, B
fbimd bico THEBOEMEL KM L, OB~k pH 2%

ﬁoto

P305

Reeriil S
T (#9 1om)
I
itt!

15cm ;ii!” sk

JEBYRURNR:: 31

==\ awn

Fig. 6. # 5 ~SR%E

Schema of equipments for experiment.

BldivhbhTw3®W, BEINOEXA 2 7THLEXOBRHBEY RS- iBE¥ ey 5 2 ERY

KRHHL Fig. 6 R THEYONE 2. 5cm, FI 15em OF 7 AMABCRE 40 g #5859, iRl
BL, REAHCOOEhAE LI 5B LB eEE N lem OBRBY R -7, BHEEZ IR
Iz 250 cc DR HMABHK AT S L 5 CBX M LIz, UK 250 cc T 1mE L, REIL 6 BT\,
ThEhOEREHDOH ST, BUABECE pH6. 41 DffiK, RO & LT CHCOO-
NH;, KCl, NaCl owv3Fh $ 1IN, pH7 OBEEZ B 1o, FHEEREE HGABEEE, pH OFERC X
o> CTHELZTD ETFTHEINDBHEHOREE RIS ML DD TH D, o NaCl iZ#KD A 2
V752 B BT e p A, REBBILEMNE TER LR 2 ) To@re, Thhily
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Table 7. » 5 AFEBRIZLLRA2VT7HLD
Eluviated amount of Ca, Mg, and Mn from

Ca (mg/100g)

E ¥ W32 xR
RHARTER
pH (H:0) = 1H 28 3@ 4@ 5@H 6
sk Y 7 ERE H,0 3.1 1.9 1.7 2.1 1.7 1.6
CH,COONH, . 50.0 4.2 2.5 2.5 1.9 1.4
PH(H,0) 6.80 NaCl s00 — — = = =
H,0 3.9 2.5 2.3 1.9 1.6 1.5
kA2 TEEE CH;COONH, 68.3 4.1 2.4 2.1 1.9 1.8
pH(H;0) 7.45 KCl1 68.3 4,2 2.1 1.6 1.5 1.4

HOCRREARSEYHEL T, ZEEYHT L, FIREYHTAHK, 2/ —#8T0.5mm
LTl U BRa vt RAESY pH (H0) 6.80 Th B DX L, BERARHL7.45 TH >k, B
B EE100g Yo b i BE L mg/100g THRE LI,

REBFERT Table TRTHED TH B, MAKEAGEBEE, 22V 7ERAM, AREARL bw—EA
12544 Ca- Mg s BHISh52%, 2EH X DAL i b DG HE OB RE R L 72 b EE#
HLTRESRD o7, Mg X b Ca O NBHEN S o oo BT E BB AL, 22 ) 7R,
F#HmEM E deiixoBadwrcitl, 1EHEELEDCa- MgoRHAHH, 2EEXERL, 3EALE
AR OSE & R/ THER L, o & 5 BHED# 2 CH;COONH, & KCl & Titiz &
AERUETH D, NaCl ik Ca oMt hicd i, Mg BRI L WEmASH - 1,

FEREL Ca X ) Mg O MBIENEL {Pinv, Esevan™ i3, HREOBOTMICIZ KL
WAL, PEO SO 2ikbh, ARCESREHOELVBRIZEED LBNTVE, EXkA= V7R
Biboiic iz v, Mg BB - T T+ vikLizd {, Mg OBHEXD VO Tikigv s
LTSRS,

A=y 7 Bk e, AREERBOBEILL, MoK, FREBHLE s oA R R, &
OEMIAR PR TH LR IAETEOEMF LA =) 7TRFBENTELLDLEL GRS, L
PLEDOHEZIBHBHUBIIZEAERDLRR kot 22V 7ERKB D pH (H:0) 11 < 6.80
THLBBFERIT L VEL, 7.45 THRHUED pHER R LA, 2D Z L3RBT L X - TEY
FREEIR TV IEENBHT D EF LS,

BECRTERTARBLLLTVEE L Hh D Mn O e IO TH 7%, Mn ik Ca - Mg 0%
HDL 5 EROBHRRE VA EEADRTOME L TBHARSh A, NaCl ZHVLBE KD
L BHER, Mn 3A2Y 7THOFHE DV L1 H 54, Ca- Mg L BEIARIVRS T
BB EEZBRI,

FRO L ABEAERND S, H T AFDA Y 7 @EERL CTHTKS BEREH RSB
BEEYGATHS Z EdbhaT,

LEBBUOTEXA2 Y 7OV TEABHN LARBHTIE A=) 7N TFHANEL, REASMD
EZ, LPbEABETHH, Litts TREBEIARE B ZTeTv., 20 MEEN TRACE%,
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Ca, Mg, Mn oiEiiE (fEH 100g ¥ h)
scoria by the experiment in a columm.

Mg (mg/100 g) | Mn (mg/100 g)
1 [l 2 1A 3 [A] 4 [A] 5 [ 6@ | 1 2 3 (@ 4 @] 5 [8 6 A
0.7 0.3 0.3 0.3 0.2 0.2 ‘ 0.3 0.3 0.3 0.4 0.3 0.3
5.8 0.3 0.4 0.4 0.2 0.2 0.5 0.4 0.4 0.4 0.4 0.3
3.9 — — — — — 11 — — — — —

1.0 0.6 0.5 C. 4 0.3 0.3 0.3 0.4 0.3 0.3 0.2 0.3

9.1 C.6 0.3 0.2 0.3 0.3 1.0 0.5 0.4 0.4 0.4 0.3
9.1 0.6 0.4 0.2 0.3 0.2 1.1 0.7 0.5 0.5 0.5 0.5

7.0 — — — — — L5 — — — — -

Table 8. No. 8 LR XA OEIRIKE
Fraction of bases in the soil No. 8 and in its parent material.

= w [EEEREE ; B i o OE (%)
“is H (me/100 g) BARMERE  (me/100g) (mg/1008) |Ca+ Mg Ca+Mg+K+ Na
ample CEC Ex-Ca Ex-Mg Ex-K Ex-Na|Ex-Fe Ex-Mn| CEC CEC
iﬁJXEM‘ﬁ*g*X 83.2 79.8 145 3.2 19.3 . — — 112.7 189.7
A 48.5 27.8 10,0 2.3 3.8 \ tr  15.6 77.9 90. 5
OBy B 53.9 3.3 16,0 1.0 6.0 | ftr 7.9 97.0 110.0
No.8+iE B, 60.0 44,8 19.5 0.7 7.4 tr 13.6 107. 2 120.7
B-C 68. 1 57.7 20.6 0.7 10.2 ‘ tr 15. 6 114.9 131.0

* Ex-Mn 23{i{fiCh 5 0birbRVOT mg/l00 g THT LI,
* RIREEREOEER: CHCOONH, Wi T_ETh 55, HHEIET 5D EE ERRkER
TR No. § IROATEIMEDP CEC, Bx Ca, BxMg i 1 H0THIE LI b0 TH 5.
HYHETH DO TERNBEETENE A 3 ) 7 3RRKE 270 FAERAL TH 3RO b
ORI S BOREEYHHB LB pHET T 0EELLR, »7 2ERTL IO EBEFT LRI

BELULEORTL A2 Y 7OMEOREGBMEE pH 2R THAN 5 b, Thbb, @Y
OEBIL-EE Tk, RIEFEo £ (No. 1, No. 2, No. 3) 2322 ) 7OMEINEL pH $#HB
PHEBVEAAD 5Tz, FLOMRBOLOAELiEOHEOF T, TEY BFEIE RoOEAR
MHA2Y 7 ORBREC, ch b0 HEORIUHIEEELIME LR TH H, LERBEC DT
HETHEDT, BRBIET pHHEVY, KEBILIIEpHERL TV, HEA2 ) 7TOREDOHE
WEROTEAI, b/ FOFSERICE - TR Y, HBEOHENR AN LEL LN IEBYBRES pHERLT
Wiz,

BIREOPHER : Table 6 Rl L5k BEUCTERLL BREDESLFES b LEHRBIZ LS
T b, Ca0i16.6~7.0%, MgOix2.2~2. 4% TH5, BMEIBWRESEG L LT, HECELRH
ZET5. LhLl, LoERCELEEES»L S bAEOKR THERCEL B LA FAERLT
Wit Licio TRIKENREBICBRA LD TREREE L HEVERTITEEII S LD Th RV L E
2bhd,
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Table 9. # 5 AEBRIC L DEKEDED S DR BEOLEM K (mg/100g)
Chemical composition in extracted liquid of the parent material tuffaceous sandstone
by the experiment in a columm.

arEsE) Pog RS ca Mg K Na Fe  Mn | pH
1 9 Hil 3.1 2.4 0.5 27.4 tr tr 7.99
2 7 n 1.4 1.1 0.4 20.3 tr tr 7.99
3 70 0.9 0.8 0.4 17.3 tr tr 8.00
4 70 0.7 0.6 0.4 15.6 tr tr 8.15
5 11 » 0.6 0.6 0.4 14.3 tr tr 8.10

BIREDBAC XI5 TROBEEH LD LBEPORBEOLEERLH X, Table 6 iRL7,
BEIRTEE 2 AR D BRE L D Lk, FeaDs 712.2% - F L LA LT b, v T Cal, MgO »3%4
LTw2, BREXZKALOESEXBEHLENLEATI D EEL bR,

ERUOSREVEOEEIRGE BB CER LABKRENEY 0.5mm L Frind X 5 ek Lizi
B, BiEY THWACREL No. 8 LEOREKLREL R ILEKRN L, BE0HEILRE L Table 8 1=
TTERVTHB (BREWABROEMAR T CH,COONH, fBEHELTNETHE 1B LET S
b FH EEBREERE S L),

BERERENFB O CEC12.83.2 (me/100g) L E LS KRERMEELRL TS, 2O LIZEKER
Hrhiw CECOXE BT LBIEEA TS Tk b #EIE RS, Fiodik CH;COONH, %
BENELLEL, BicCa, Na, Mg 2%\, ZOFTH Na 2380, 2D L 5 KiEEN S biciE
HEAFEIE 1006 282 5. MBLUORKREWES - REOEESHEL Table 6 wRLALSREL
hB% o, Lo L CH:COONH, AIADEEEFRIZS V. O L RBEKEDEFOELD L
PRI TWE LB Lo TW 2 tEL b,

BIREREHAER L No. 8 HIEDOB-CHE® CEC 12 B-CROI VNS, HiLIAGEA T 5 1%
DI CEC NI W LRFRTH S, Wit 2ietf-> CCEC DR ERFHMRHML IO TR
hE#Ez2 bh5b, Ex-Ca, Ex-K, Ex-NaEB-CBOH 247 {, Ex-Mg 3B RENDEBHRB 0T £
U BRI S BEBIEHO S B-CRCREEE ORI N TFHRIALHN, Mg OBA IO
LC\wice 2@ Ex-Mg ORI ECI Dk ThTvie Mg 23 bicfiv 1 + LU TBEHEhi
O, FREERBROA =) 7, Ml L b OSSO REEAE L BB, Ex-Mg A TEESL
CEDD BETRARCDEEL B, TOL5 K ECID DN 2ENCRAE BREDERTRR &
B-CHOEXRBI IS PLETH S, TBEEHPED XS EBELW /oK TR, BAlibefh . Hii
Bl LR HIEVERT BT TH S, ThIh pdb b FEELMIRO T B v ilBtamis HEn4s
BLTw5, bk 5 BB CRKENBAThERROD v 1By T 2025 2 L2 BHEELE
EROBHLEDEELBRD,

BREWEDOIENRLOBERFAL:) 7 aRBET - o, ERG S XURBEBERITREX
A2V T T b DERMUTHD, oril, BHERIIMA (pHE 41) M., BHE 250cc % 1
\lE L, EBLSETT -7, f58I1% Table 9 iR+ b Th5,

250 cc X BHTHOREHK D, 1EEIOAM, DBEIEESE7HA~10 HMEE LA, 20X



R - BRSO EEE DROARER & 5 F¥ EOME ST (B 2 H) GREEP) — 8 —

5 BAKESNECOIR, ARABMCHBEIh v bicd s, BibT5EREME T2 « 1R
M BB ER L TS dbRBE LD TRV EELLRD, 7 22 FRBLLBHED pH
&L, 1EAT7.9 UBELTATOTRAH A ENBHEANEOR, SO pH OREREENHE
AhalbtELbhb, EARBCRABKET 2D CREITRER] D Fe, Mn ig X BEHT 5D TX

jw

43

T 51 A

FHSERD

Fig. 7. BKEWHEELEEL No. 8 LMo X HEiTH

X ray diffraction curve of fine sand fraction in Komayama soil No. 8 and

tuffaceous sandstone,
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I\ in b #% Fe, Mn g BB LSRR LR iM -1,

% pH £ 795 Ca, Mg OBHGEEN Vv, CAZRLTNaRSBEEHIA TS, 20
FER LR, A i pH OSSO BEHIART W & B L0 Ex-Na 239EBIE\7ontEL 5
s, ~,

SEILORKERE L No. 8 TR OSpER; - RS F <70 & A—F kb o T XgEF%
TORTEHHRBRERN, ThOOFKEND R 5 KBS ROBIL e BH L, XBaEigs
Fig. 7wwr .

BRER I 4A (D 2 : 1 BIgsy, 9A fHEOME (MEOEERFHTHSA, - = CRETL
A HEDOHME LT NBFHBITz, FOMERLY— 27 & LTIE, 3.43, 2.92, 2.50, 2.69A 1ZEH L
hHp, ChoD v — 27 ORENSRELDLF U HA(Analcite) - AE L, BRI SRS
ThTWBEELBRD, Lk > CHEBILIORKERDSOEREHARI 2 1 HgY, 9A fHEomE,
BIOHREANBEL T2 bDEEx bhd, —4 No. 8 HEMEOMEEMMARIE, 1A (T2 :
1 BigiH (No. 8 L3kt 2: 1 HIGHHER TV EY v g N Thotel &b, 202 : 18 =
VEYRFAPTCREVHEEZBARD) BIUIANEOBERSE TS Lk, BREOHS LA
THDHH, AREDE—272EAERDLNIR G, REHDELT3.34, 4.27, 3.19A K@Big e — 2
BREDBERDBN, ThbDE— 7 DI SF A% YT 1 BE (Gismondine) & FE L7, WaiZALL
T FHERONOBEXA LTV L wbhTH 3 0 BRENESD FHihh {Na (Al S$i:06) -
H:0} ik hscfEys, HbaFo Na 2N Ca RBRLTFRAT VT4 A (Ca (Al Siz0s) - 4 HO}
CEELOTIRRVnEELLRE, 2O LIXEKREDEIEL S Ex-Na §FREHNEL, HiFk
FTHIXEx-Na BZFEAP LT3 2 &, X OCBKEDERIANE S 5 s FRTKBHLALBE Na2isE
CEHENRACI LR EI->THAEMTERDL, LELIDARSVTRSEONELLEL TS, ¥FAE v
FABHARFAL No. 8 HEDOKLHIITE > T KRBDLAARVCOTH LI EDIEHET D bDLHL
HBhd, DT ENBERKEMERFEB DI A No. 8 LEDOB-CBL h CEC 2k —EE o Tl
LZOTERRCHEEZORD, HEDZ X BB No. 8 LB Lo LMt T 2 1 Bg,
¥, 9A HED lH, BIVOFAEVF 4 WENLEELDLELDRS, MEULENATRTELC
CECBAEVDRIALDCECDAREVWHTEHIT I B LD EEL LR,

bABRCIAAZRAICERTHBEELHRIIEA LR, 2F5RPVELRSBRAH, EREN
JIB AT OKB HEOFHAERCOVTRHAL, ZoOHBOMERESREBREFOMAIMEBIELE 7t -
TWBZEEREL TS, BEUOBA L 9A MEOWMED £ — 721 No. 8 L& BKERE L L <4

Table 10. $FigIRLJIHugOEHES

Chemical properties of the Brown Forest soil sampled

s B { £ & | pHEO) | pHEe | BEEE Jﬁggﬁﬁ%’éi
A 10YR 3/2 6.3 5.1 | 1.5 79.3
Bo A-B no 3/3 6.1 45 14.0 78. 4
AR & B: W 3/4 5.9 4.2 50. 1 78.6
B; “ /" 6/4 6.1 4.1 36.3 ! 74.9
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ThdZ &, BLIUHBALRFAE 7 4 WRCEBE L &EL hIBAOHBREIRKET X 5D Tk
e EEz bhb,

DL B IR B AR L AR EEE R TH A BEILO No. 8 LEMLOEEREL HiLEY
ROV TRE L s, BEOHENISMTVB 220, BEILOBELHEOXLBHIIRKE
W BETRuh EENIE R,

5, &R AEIIOVTN2-3NEE

BERICSWT : 2 RSBERCS 5 &b, LEPFOKITRENOBHIEBTH0T, &
HibE L EREC Roh5 X 57, BEEHERDHEBRLARERG CTHRLBTIER LRV,

HBITEREGEO—2 L LTIERE, FIRELLELCEECELRMAND, FEEAEREALIER
FTHZEHNFELR TV B, ZhbOIEIEFARICKET, BREOHEBIKEOLHIERLCE
BTHB,

L5 —~oDEBHAFE UTIEND B EERILETCR R L Grumusol o L S5, oLk
zvEY ardq bR EERIEY LT 5 PHERESRED LN L b OBEOBEAY T TER L
LD LRI RTVB, ZOLBIREOBBIEERNS D, RETFRI BV BETER LB HRT
BITHBH, bEETL—EOEHILBELIEEELEOEN T IRERATHHLEELTWD, EX
54 MEED D 138D L X L EERTEOE LBV LY FERLIMR TRALLY, ot
Bk L EmEhRoEEE S aFR L Th - o, 1LEMEEY Table 10 R LA CEC 3 TE
FTEL A-BEOK LAY ANLBERETREVE) ri A OFEAERZRTW5, 201Dk
PR TOAHNEBERFME TR T, EHLLEZOHEEZIFCT VB TCH -1, TOBED LT Z DMK
THRAEZE RSO TAHE LD TREI LTI,

HAEMROBELLHEOBEI I h b0 1L X AT 5 BB R L ), BELC W TIIRE,
Refibt2l, rofiolicks e CbRBREBH eI AL T30 TCRELT L h oEROBITELD
s MEROEHE LRI A HFEAL S ThIEBK ARG OE FeTx A = ) 7 23R L 72887
AT EEERSTOR, ThOBRELTXA2 ) 7ORENI L ZOLBINTOZE { LTER
Lico Tl L HREhE,

D) HEEUCERKEICEC DX EW2: 1 BERFREN ISR LORERY SBIE%, 1ol
FHBTH CEC 2k & <, CHCOONH, TIBHECEL { B, chbOHBEIEEEHEOELRE
LT, AR axRboRTL L0214 TORANEET B,

MECEH BEHRMKL O ENEE

in Onagawa district whose rate of saturation is high.

T Bk (me/100g) Ca Mg Ca+Mg | 1 Z(%)| 2 %(%)
ca | Mg | cec ®| cec ™ Temc *| T C N C/N
29.9 34.6 37.7 43.6 81.3 4.5 0. 11 41
18.8 39.1 24.0 49.8 73.8 2.6 0. 09 29
17.9 41.9 22.8 53.3 76.0 1.0 — —
20. 4 40.6 27.3 54. 2 81l.5 0.7 — —
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2) hEHEBEOBRKERMAYO LERXSEBOBV-EA AT Y 7HAEEL, FOoRENER L RETR
LEEDLD, i) ERBOEENKEIH, &pH, BEELIBERFELEIH L.

3) FhkA=2 Y T7HEAMLLTEYHT, EpH, EBEEEXALFEOFR, FEUTRKEIALL S
REphic0oT2: 1 HBERTFREE LI B L0, BEAH TETRLELBHADREL, FloBEXD kBt
B C B Lo b, BREOHBEAEEY S BRTFLATERIENER Lz L HRS AR
5, chboREyRMTT I, BELRIEoP T pHOBG- B2 @ | RIBERFENLEY
BIVCHAOSHENDRL, TRBRELIETCL A2 ) 7TORBO S HVWHRF LT, pH 1LEL, &
EAREXD L, 2 1HBESTEELEHITRCOTHEATUERITH Y, MAERE 1L
Aobhichotc, ok, BERBEELIETH > THLABLCRRBIZE L TL, A2 ) 7OHEA
BLL, 22020k i e EaBtc i h 2T w0 TEBO pH 2MEL, BEOERBNELE
FEL o> TCOBBKRPHE Lo HEohict Rohic, Co BRI EEE RO 3R
T D TRV EEL TS, RREA= ) 7HREL TV 2RO HBEOEELRBIISED LR
Bk ST WERENEWETRIZh D,

P ENZOEEEENHERRc FET BB LELh, ARCSBEOEBTRTSS, LILE
FKEOBALE Xk A=) 7O FHEBOMCIY, BLIUFOBMAKC L5 KIUKOBE TS b Th b,
O KWRIZEE UTEEMCRAMC R L E R L CHBME LS VER L T 52, S LI
DFAZZ D KUK EDFIZHELIHDORANBETSH B,

FRBELUNOROTEARIG T, A—BH»OARIRAEEOEEEIR 4+ TALEEED 5,
CORFA DG TCBOME RERMOBEACHMBEL Y SEEL b hDY, TORRO—2L LT
KOBELELZLI LS, FRIABOR, EFZOMOERCHETLIBERNLZECHHTLZELE-T
SLRERINLTETH S,

S OVT MR RTINS AT 2 BEE IS, bIAEOHKE T cHRRE L5k R =
V7 REMELTERLABEOLIET, HEAME»DIEBEOBOHEKRLE LTHEIRD, LTH
TR LD ss EFhiE, RES5~50cm SHULOFTIEE - RERBENISBELTWB L E, R
FEOLHRWBETLHENMESHEATEL T2 2L, WHARENE 2, i ThHB, Ll
ALBAROEE, HLEHHEREbrEORBNBATRLEL LB T2 RE<RA%, ThxEY
+% &, pH #EL, CECAAEL, ThXTBRELV., BREB A vicE L, HEMTMENEL <
=L 100 B2 2 HIELRZF S, TEMLEN TV E) mo A P EBTARETH D,

FHO L 5 HED BB DHE T, MREOESRIBSAROY « F— A, iR dko 1%
HPE BB S OEEOHBEZIHI TER L L EL LR TV DBBERLD 74 4 S LELD, ALY
A—FEBETEEELLRTOAHELEORREBEHBMM EOF 2 2 v — + BEOERK K LIED, &
FNVER TR I i KEERLBR S R T B R LI, ie KA LR TV B BN 1Tk FAO-
UNESCO (1974)%* &> Eutric Cambisol ic3El5 A%\,

MEPRHLIAED Z OB HEY —FEL T, HEE LV SATHIZIZI R EEL TS, EEDD, &0
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On the Nature, Genesis and Classification of Eutrophic Soils on the Coastal Hill
(Mt. Komayama) in the Shonan District of Kanagawa Prefecture (II)

—Distribution, clay mineral composition and properties of parent materials of the

eutrophic Brown Forest soil, and the assumption of its forming process—
Yoshiyuki Moritat?, Yasuo Ousumi!®) and Nagaharu Tanvaka(®

Summary

The eutrophic soil was found at a part of the coastal area in Kanagawa Prefecture. The morpho-
logical features of the soil are similar to that of the Brown Forest soil, except the common Brown
Forest soil is acidic in Japan. We tried to determine how the soil could keep such high contents
of bases and their origin. If the soil is common in the coastal area of Japan, the forest soil clas-
sification system and land utilization in the coastal area should be reconsidered. In a previous
paper, morphological condition, chemical properties, mechanical conditions and other general pro-
perties, paticularly base conditions were discussed. The results of the previous paper are sum-
merized as follows: Morphological conditions are similar to the Brown Forest soil except for the low
value of humus of B horizon despites the low content of carbon. Soil pH ranges from 6 to 7.
Cation exchangeable capacity is very high (40-70 meq., even in lower horizon) and the soil is
almos saturated by Ca and Mg, sub-horizons particularly are over saturated. In this report, since
this soil would reflect the nature of parent material, geological conditions of the region were su-
perimposed with the distribution of the soil. And clay mineralogical composition was determined
to be the cause of high exchangeable capacity. Moreover, the source of bases was discussed.

1. Relationship between parent material and soil properties

Major parent materials of the area are volcanic ash, green tuff and scoria from the Hoei cinder
cone of Mt. Fuji. In addition coastal areas get sea water splash when wind blow is strong.
Soil from volcanic ash with thin cover of scoria from Mt. Hoei is more acidic and has a lower
cation exchangeable capacity throughout horizons than those of typical eutrophic soil. Soil from green
tuff with thin cover from Hoei scoria is quite similar to the eutrophic sail, in soil reaction and CEC
condition. Soil pH in the coastal area is high in the top soil but the sub-soil and its CEC varies
with the type of parent materials. Therefore, green tuff and scoria would be closely related to the
eutrophic conditions. ‘

2.  Mineral composition of clay size fraction

Major minerals in the clay fraction from typical eutrophic soil are montmorrillonite with consider-
able intensity of reflection of zeolite by X-ray diffraction. Trace reflection of meta-halloysite is also
detected. In this soil, three types of zeolite were detected which are analcite, 9.2 A zeolite and
gismondine. Montmorillonite has high CEC which is about 120 meq. and common zeolite also has
very a high capacity, sometimes over 400 meq.. Since the soil material has very high clay frac-
tion rate, content of the minerals mentioned above is very large. This is probably the reason why

the soil has a high CEC value. As green tuff contains considerable quantity of zeolite, clay material
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would be formed by weathering of the tuff. Mineralogical properties of the tuff varies in location.
The Komayama area, where the typical eutrophic soil is observed has zeolite rich tuff and montmoril-
lonite rich clay. But, in other areas like Takatori and Zenbatoge, high contents of zeolite are not
detected, and montmorillonite content is also lower. However, their CEC is still higher than that
of common Brown Forest soil. Therefore since green tuff has 83 meq. of CEC, major reason of
high CEC value is probably due to the weathered material of the tuff, which contains high quantities
of montmorillenite and zeolite in addition to high clay content.
3. Origin of bases

Hoei scoria is very porous and easily demaged by the weather. Its pH is about?7. Fresh
scoria is about 109§ Ca and 59 Mg. These elements would quickly be leached out by water and
soil solution. The leaching test of scoria by water and neutral salt shows high a rate of removal
of the elements. In addition to this, the green tuff itself contains considerable amounts of Ca (7%)
and Mg (29). Its ground material is over saturated by bases (CEC: 83 meq. and Ca+Mg+K-+
Na: 116 meq.). As top soil on the coastal area has a higher exchangeable cation content com-
pared with that of the inner area, splash from sea water would be a part of the source of bases.
Therefore, these three materials are the major sources of the base in the eutrophic Brown Forest
soil, particularly, the weathered material of green tuff and the fragile Hoei scoria.
4.  Soil forming process of the eutrophic Brown Forest soil

The eutrophic soil is formed from the green tuff with the Hoei scoria cover. Weathered material
of the green tuff produced heavy soil which contained a high proportion of highvalent minerals like
montmorillonite and zeolite. These minerals prevent base removal from soil. The weathered
material itself has a large quantity of bases. Overlying scoria and sea water splash apply additional
bases. This is the mechanism of formation of the eutrophic Brown Forest soil.
5. Classification of the soil

The classification of the soil should be discussed later because the cause of the dark color of
the B horizon has not been made clear, When the soil forming process of Dark red soils is made
clear, the soil can suitably be classified. In FAO soil classification, this soil might be related to

the eutrophic Cambisol.




