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Yoshiyuki Morira, Hisayoshi Yacr and Yasuo Ousumr : On the Nature,
Genesis and Classification of Eutrophic Soils on the Coastal Hill
(Mt. Komayama) in the Shonan District of Kanagawa Prefecture (1)

—Morphological characteristics and physical and chemical properties—
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Location map of Shonan district in Kanagawa Prefecture.
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Meteorologlcal data in Komayama area
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— = mean mean -
HESE 1’? xh(un - | 5 i relative | precipita- e X Depth (cm)
Annual ‘Mm \M B | humidity tion | ~ =
mean a}umum‘ inimum IG5 (mm) 0 5 10 I 15 ‘ 20
15.7 ‘ 37.5 ! 7,0 E 72 1,544 16.8 15.2 15.1 15.8 ‘ 16,3
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FHIIMIRT © 1958~1964 (7 4RSES(HE) FHZS AR BE T T
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Table 3. W i}
Profile
W& + B ® B fr =] E + @ # B R R
Profile . Thickness Definition of
No. Type of soil Horizon . Color boundary
(cm)
Ao L:l~2cm, ¥v¥%, 27, T7H V% F:
Ay 10~12 7.5YR2/2 -
1 Be Ag 12~15 7.5YR2/2.5
"
A-B | 20 7.5YR2/2.5 ”
B } 30 7.5YR3/2 | ’
|
Ao L :#E, AF, HAM, F:HE
As 12~15 10YR2.5/2 ]
2 Be Ag 25 10Y R2.5/3 o
A-B 2224 10Y R3/3 "
4
B 25+ 10Y R3/3.5
A L :#B8, BAM, HMIE F: 3B
Aq 10~12 10YR2/2 i
3 Bo~(Br) As 15~17 10Y R2.5/2 ;U%
B 12 10Y R4/3 i
B-C 20+ 10Y R5/3
Ag L 777y OEESHEOESZETE D
15~17 7.5Y R3/2
4 Bo A _YR / 4]
B 35 7.5YR3/3 -
| B-C 204 7.5Y R3/3~4/3 '
Ao L:#EB A¥, Yy v+%EE F:2cm HE
12~15 10YR2/3 -
5 Bo(d)~(Bb) A / i
A-B 10~15 10Y R2/3 )
B 354 10Y R3/3 (
Ao L :2cm, BAULKEMORZE, F:2com, BE,
A 10 7.5V R2.5/2
Wy
6 Bo(d) A-B 30 7.5YR2/3 H
7
B 25+ 7.5YR3/3
Ao L :3~4cm, 7X=5¥Y, 41 2V FKE, F:
A 7 7.5Y R3/2 .
/ Bo(d)~(Er) B 1820 7.5Y R4/2~4/3 f;r
B-C 204 10Y R4/3
Ao L :2~3cm, WRUEER, TAwArFIEE F:
A 8~-9 10YR2/3 .
8 Bo(d) B: 18~19 10Y R3/4 i%
B 15 10YR3/3.5 v
"7
B-C 20+ 1I0YR3.5/4 |

w SL WE#EL, L ®t, SiL #HupE#EL, CL WEEL, C L, S ¥t.
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Table 4. - H © = # 8 & B R - &k

Three phases distribution, porosity and permeability

T o= R (%) LR ()
) Three phases distribution ;L%o%osigé ) % K M
W &S 4o A B 0 of fresh soil y
o . e . | Perme-
: Tor = U = N <= B W2 =G O 5 :
Pﬁ’gle Type of soil Horizon Solid Liquid | Gaseous | Coarse Fine ability
: phase | phase phase | porosity | porosity | (ml/m)
Ar |25 32 3 | 45 | 30 460
X B Asg 31 37 32 35 34 250
E
A-B 33 33 34 | 39 | 29 315
B | 40 44 16 | 18 | 43 83
Ay 33 | 44 23 | 26 41 100
2 Be As 36 37 27 |33 31 95
| | A-B 33 38 29 \ 36 31| 145
S R IS )
Ay 27 35 38 42 31 530
3 Bo~(BE) As 28 36 36 42 31 190
B 46 43 11 14 41 9
) 1 s A 8 | a1 | a 43 29 | 290
’ B Iz 4 2 25 3 105
|24 38 43 46 30 | 700
5 Bo(d)~(Bb) A-B | 25 33 42 46 29 350
38 39 23 26 3 64
27 % 43 47 2 | 620
6 Bo(d) A-B 28 37 35 37 35 450
B 33 44 23 28 39 81
A 27 | 28 [ 45 ‘ 50 23 165
7 Bo(d)~(Er) B 30 31 39 43 27 195
B-C 39 41 20 24 37 97
A 3B | &7 28 29 | 3% | 130
8 Bo(d) Bi 35 38 27 27 38 80
Bs 35 43 22 23 42 92
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BN EEEBEINLD, TOMOLEO B OB KIESRIFCH 2HMAE LTI B2 5 < L3k
EBEDTHHADH o LB URMOIRE LIS 722 NELFOERBICD0 TS, BB TEN G &7
E o LT, WKIERRIFTRIENTHAD & THEaN S,

TR PG4 Table 5 1275 Lz,

AL 8 1B D BRI LOMRFEE LT No. 1 L34, FRERLEOMEL LT No. 8 LA HRAT
SriTiCBE L,

BT oEEC, B (205 bHBHs0L 3R A Y TIRIHKT 2) O, $FICHBORENE L <
e CHITHEKHIZICAIIE T 2 7201, LEL SORARS - bDEFZ O D, — FICHEM LD
Ba3ask 2 a ) 7o s kiR, REe B, 2o IR BEA LTS
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Table 6. 1. # o W & M pk GolHich, %)

Mechanical composition (Percent on dry basis)

Brimds oM ‘ B %Iechaé?cal cofi{positi(?é 4+ g
Profile 1 Type of | porigon | M BT AL Bl po w4+ | Texture
Mo soil ol g Silt Clay
Aq 30,2 | 16.5 23.6 21.6 CL
: Be Ag 45,4 12,2 18.3 19.9 SCL
HH B A-B 59.6 1.8 13,2 13,2 SL
B ‘ 19.4 24,3 29.3 25.0 CL
A 12,4 18,9 27.7 32. 4 Ic
g Bo(d) B: 8.8 | 3L1 32.4 25,6 IC
B B, 8.3 | 363 28.8 24,9 CL
B-C e 37.3 229 | 204 | CL

* IC: g+ CL g+ SCL 3 @jﬁJ_ SL : Wb+

Table 6. &k 1 b & % B (ollg wE~x—2)

Sedimentation volume (ml g on dry basis)

‘\\ f}lﬁﬂiﬂ J } \ 7 uf J\N”Md L I 7 ek
o Time | J* ﬂjf‘; sus R |~ Time HEROIN s g g 0w
e After | After After | "After “After | After
B &S . ominutes ©hours  one day [Wifi&s o 20 mmutcs} 5 hours | one day
B XU | ) .
Ay 2.10 1.83 1. 81 A 2,51 1.96 l 1.92
No. 1 Ag .83 | 1.49 | 147 | No.8 | B 3.09 2.06 ‘ 1.99
Be A-B 1,63 1,34 133 | Bo(d| By | 274 | 211 2.02
B 2.46 1.94 ’ 1.89 ‘:‘ \ B-C l 3.08 | 250 235
] . o o O T R

* Profile No. & horizon.



Table 7. & % WM # H &+ HD)
Chemical properties (On dry basis)
B 22E| SREEE R B
=z = [ [y - = S L B
W T B + o o G pH Ex(yl) A gk | CEC cation Rate of( S/Oaicuratlon
) Ex- (me/100g)
Profile Type of soil | Horizon changea- ¢ N C/N  changeable 7 <7 x
No. H,0 KCi .. Dle ) capacity v Al vy A _Ca _Mg_ %‘*‘_1\@%
acidity | (%) (%) (me/100g)| Ca Mg CEC | CEC | CEC
Al 6.6 5.0 0.7 5.2 0. 44 11.8 38.6 27.6 6.8 71,5 17.6 89.1
1 B A 6.6 4.9 0.6 2.6 0,25 10. 4 29.6 19. 4 6.6 65.5 22.3 87.8
A-B 6.7 5.3 0.3 1.4 0.12 11.7 20.0 12, 4 5,3 62,0 26,5 88.5
B 6.8 5.7 0.7 1.8 0.12 10.8 40, 8 30,2 13.9 74,0 34,1 108. 1
A 6.1 4,4 1.5 4,1 0. 36 11,4 38.5 27,4 6.1 71.2 15.8 87.0
2 B As 6.7 5.0 0.6 2,0 0.20 10,0 34,5 28.5 7.5 82.6 21,7 104. 3
) ) A-B 6.6 5.2 0.6 1.4 0.13 10,8 32.5 27.5 7.9 84.6 24,3 108.9
B 6.7 5.1 0.6 1.0 0. 09 11,1 39,7 30. 4 9.8 76,6 24,7 101. 3
A1 6.6 5,4 0.6 5.2 0. 39 13. 3 36.6 23.9 4,6 65,3 12,6 77,9
3 Bo~(Bk) Ag 6,6 5.3 0.6 2,9 0,27 10,7 27,6 20.8 4,9 75,4 17,7 93. 1
B 6.7 4,6 0.6 1.0 0. 10 10,0 54,5 51,2 10.2 93.9 18.7 112, 6
B-C 6.5 4,3 0.9 0.7 0.07 10,0 71.2 56, 4 11,0 79.2 15,4 94,6
A 6.0 4,4 1.8 4,9 0.38 12,9 43, 4 31. 4 8.2 72,4 18.9 91.3
4 Bo B 6.2 4.4 1.7 1.8 0. 14 12.9 52.5 36. 8 13.7 70,1 26,1 96. 2
B-C 6.6 4,4 1.1 1.4 0.13 10. 8 52,9 40,0 14, 3 76.7 27,0 103.7
A 6.2 4,5 1.5 4,7 0, 37 12,7 41,0 26.8 7.2 65, 4 17.5 82.9
5 Bo(d)~(Bb) A-B 6,4 4,6 0.6 3.4 0.28 12,1 39.5 25.0 7.9 63. 3 20.0 83. 3
B 6.5 4,7 0.6 1.6 0,14 11.4 55,3 38.5 16, 4 69. 6 29,6 99.2
§ A 5.8 4,3 2.7 6,0 0. 39 15,4 28.4 12:8 4,3 45,1 15.1 60. 2
6 Bo(d) A-B 6.6 5.0 0.6 2,0 0.17 11.8 43.7 23.5 13.2 53. 8 30. 2 84,0
B 6.7 5.2 0.6 1.3 0. 10 13.0 47,0 30. 5 13.7 64,9 29,1 94,0
A 5.7 4,3 2.5 3.8 0. 30 12,7 28,1 18.1 4,0 64,4 14,2 78.6
7 Bo(d)~(Er) B 5.8 4,3 3.6 2.0 0.17 11.8 24.8 18,7 5.4 75.4 21.8 97.2
B-C 6.2 4.0 3.2 0.7 0, 07 10,0 52,6 43, 6 14,8 82.9 28,1 111,0
A 5.4 3.7 18,3 5.7 0. 41 13.9 48.5 27,8 10,0 57.3 20,6 77.9
8 Bo(d) B: 5.7 3.7 10.6 1.4 0.10 14,0 53.9 36.3 16,0 67.3 29.7 97.0
B 6.1 3.8 5.5 L1 0. 09 12.2 60, 0 44,8 19.5 74,7 32.5 107. 2
B-C 6.3 3.7 | 4,9 ‘ 0.8 0.06 13.3 68,1 57,7 20. 6 84,7 30.2 114,9

— 96T —

T INEETERY

- Y16 %

=3
=



i, R LR O B R ORI &Y EOME DY CB1H) GRINED) — 157 —

BELOHLGHENES (B 2R EREEZIRT . T OULERRIE Table 6 1R LI, Z DR S

IR L SR D TEA I IC B AT T DI - 7,
D LtEBHHEE

B BmO— ke Table 7 WWRLIcEBD TH S,

HEEO pH L OB AN L O ULMAOB AL D, —Ho DAL pH 6 HiKRTH
bo TEFEM M (RS TH D No. 68 DFEO pH @iEtk-LED XEO pH T THTHED,
FeRELOEBOTMO pH ZRBIERUT6THERTH 5. 77305, ORI SDLIEDO R
MU LU TOWBEZERRLTNE bDE Mbivd, —h7K pH (pHHO)) (e~ THith s Y v 4 pH (pH
(KCD) DE AN EA LD TWMETH 5, Wi pH (H0) & pH (KC) DED L SEITHHED 7
W3 =Y LDEAEDELEBRT 5L 0bN T D, —HIEHEEBE (yo EoT v =y 208 S
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Table 8. 5 B 1l No. 8 1 8 © X 4 [l 47 #5 82 CGHL#5)
Major peaks from X ray diffraction curve of clay fraction of Komayama soil No. 8
m | C | § DR} ‘Jy ,1)‘/@;;&@
+ B won I 110°C o o 300°C L 7 ) & LB 7 & L o YE L 2
' Non treated ! 110°C heated 300°C heated Glycerine treated | Citrate-Glycerine VAR (R et /X
Soil | , treated a . ! d
Horizon [—————— e . S S ——— . i ay minerals propose
ady |1 dd I d(d) I ady |1 d(A) I
3.33 | VW 3.36 | VW 3.36 | VW 3.36 | VW 3.35 | VW | Quarts 5%
4,87 ‘ VW 4,93 D 4,82 D 4,77 D — — Gibbsite FTHA b
A 7.50 | VW 7. 63 VW — — 7.63 D — — Halloysite NaAf A b
893 | W 8.93 \%4 8.93 W — - 9.03 W Zeolite i )
I . | Vermiculite (Al type
14. 26 ‘\ S 14, 26 M 13, 00 W 1 14,26 & VW 14, 49 W L PV N
| ; 1 ‘ 18,80 D Montmorillonite &Y ®1) a4 b
L33 | VW - - 3.35 | VW 3.35 D | Quartz =R
| 4.82 VW — — 4,82 D 4,82 D Gibbsite FTHA b
- ’ 7,63 VW - e 7.90 D — — Halloysite sNaAf g b
! | 9.03 w 9.03 W 9.03 \4 9,03 W | Zeolite e y
- . i\ Vermiculite (Al type)
‘ 14, 26 S 14,26 M 14,73 W 14, 26 | W \ TR DT AN ka5 b
17,67 VW 17,67 | VW i Montmorillonite ®v®YniA b
3.34 | VW 3.85 | VW 3.35 | VW — — 3.35 | VW | Quartz 5%
B 7.44 VW 7.50 | VW - - 8.04 VW — - Halloysite ~aAHA b
' 903 M 9.03 . M 9.03 W 9,03 W 9.08 | W Zeolite W ya
| | Vermiculite (Al type)
] 14, 03 AVARSY 14,03 | Mm&g 7&0 T)‘ ) VW " 14. 26 ) W 14, 26 A;;,qug TR S N g \:_Ji L
i [
\ 3. 34 VW 3.34 VW .35 VW 3.35 VW 3.35 VW Quartz A I
| 7.38 VW 7,50 VW .04 VW 7.90 VW — —_ Halloysite PAR = i
B-C 9.03 M 9,03 M 8,93 M 8.93 w 8.93 A" Zeolite ( il ) pa
Vermiculite (Al type
14,49 Vs | ez M 10,5 | W 14,73 VW 14,26 VW S AN
\ \‘ 17,67 VW 17,67 VW Montmorillonite Ev®ly o :’-/f b
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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 (I)

—Morphological characteristics and physical and chemical properties—

Yoshiyuki Morira®, Hisayoshi Yaci® and Yasuo Ousumi®

Summary

Japan is a rainy country with a temperate climate. As the evapo-transpiration amount
is less than in semi-arid or tropical areas, soil water chiefly directs downward unlike these
areas. Soil bases are removed from the solum with soil water. Therefore, the soil quality
is easily changed to an acidic quality because of a shortage of soil bases in humid countries
like Japan.

Because of the reason mentioned above, eutrophic forest soils are scarcely developed in
Japan except for some rare cases such as the Dark red soils in the Ryukyu Islands and the
Ogasawara Islands and the Immature soils in the Ryukyu Islands and the small patches in
several parts of Japan. These soils are commonly affiliated with eutrophic parent materials
such the limestone, serpentine and dolomite, and distributed on the islands or the coastal
areas. However, the eutrophic soil similar to Brown forest soil has hardly been found through-
out Japan except for only one profile in the Inland Sea area.

The authors found the eutrophic soil similar to Brown forest soil on the coastal hill (Mt.
Komayama) in the Shonan district of central Japan (Kanagnwa Prefecture). In this part of
the study, clarification of the nature, the distribution pattern, the genesis and the classification
of the soils was expected. As the first step of the study, the nature of the soil was investigated
in regard to several items which were the site condition, the morphological characteristics, the
physical and chemical properties and clay minerals.

The results obtained are as follows:

1) Mt. Komayama basically consisted of the tuff of the Tertiary system and the uncon-
solidated sediment, namely Ninomiya Bed of the Quaternary system with the andesitic rocks
in the small part. The basaltic scoria from the parasitic volcano of Mt. Fuji thinly covered
the hill in the post-glacial epoch. 2) Although the soils surveyed might morphologically be
classified to Brown forest soil under the present criteria on the forest soil classification, the
color of the B horizon was “dark brown” whereas, “brown” in Brown forest soil. However,
in spite of the existence of the dark colored solumn, organic matter contents in it were fairly
low. Therefore, the hue of the soil was quite similar to that of Dark red soil. 3) Although
the soil was clayey, the soil permeability was fairly good because of the well developed soil
structures and the vigorous activities of organisms in the soil. 4) The soil reaction in the B
horizon was very close to neutral, about pH 6.7, while slightly low in the A horizon. The soil
acidity (KCI-Y;) was very low in relation to the high pH in almost all samples except one
soil plot, which was located on a flat peak. The soil on the peak might have been covered

by volcanic ash which caused the increase of the acidity. 5) The cation exchangeable capacity
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(CEC) of the soil was very high, especially in the B horizon, about 71 at the highest. Because
the soil samples with higher CEC did not have much organic matter content which is usually
the major reason of a increasing CEC, the higher CEC resulted from the clay minerals. From
the results of the preliminary survey of clay minerals, the clay was mainly composed of ver-
miculite and montmorillonite with a small amount of zeolite which has a high CEC value.
Therefore, these clay minerals possibly contribute to raising the CEC of the soil. 6) Larger
amount of the exchangeable cations are existed especially in the B horizon. The calcium
saturation ratio was sometimes over 70%. The magnesium saturation ratio was less than that
of calcium, but the ratio was still high compared with the usual soil in other areas. The
calcium and magnesium saturation ratio was, therefore, often 100% or more. From the results,

the authors suggest that the high base saturation ratio was caused by the parent materials.



