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Fumiko YamBe and Hisayoshi Yacrt : Genesis and Classification
of Volcanogenus Dark Red Soils I

—Physical, chemical and mineralogical properties of Volcanogenus dark red soils

of Amagi and Atami districts in Shizuoka prefecture—
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Meteorological data.
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Table 2. fEATIROMERIEDEM: X OCRELEEOBIT

Profile descriptions and general environmental conditions of the soils.
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Table 3. HrfRMLK (E4EY7h %)

Mechanical composition (% on dry basis).

W5 R Sand I
Profile No. =] (A ‘7 i By | R + [ + t
+ Hoowlm M“éTtlﬁi
ype o . oarse ine ota .
oil Horizon sand | sand sand Silt ! Clay ‘ Texture
A 35.4 15.7 51. 1 21.8 27.1 1c
! B, 38.9 25.3 64. 2 17.0 18.8 scl
E oM o+ % B, 58.0 20. 1 78. 1 9.8 12,1 SL
» DR, B:-C 59.6 21.4 8.0 & 1L2 7.8 | SL
49.9 26.2 76. 1 16,1 7.8 SL
A 18.5 24,9 38. 4 29. 4 32.3 1C
2 B, 12.7 25.3 38.0 30.9 31.0 1C
oW - % B. .9 30.9 40.8 29.8 29.3 Ic
» DRp | Bs .9 34.5 44.4 29.0 26. 6 IC
1 C X 37.7 46. 4 30,7 22.8 CL
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Table 4. Zja#ak, FLIHZE, Bk
Three phases distribution, porosity and permeability.

R . T SRR (%) ' s xla 4 . T _ )
HrmES B K| AME Three phases AAE | R& R L i S E Kk
Profile No. dlStrlb“tm’.‘l of Wate1ii ﬁli(irg Porosity (%)

Bulk — fresh soi . ——| maximum | minimum | ———— Permeabilit
+ mom density i rﬁﬁ ‘ Iiii;z‘ i Gs-a o E =8 I % v
. . oli iqui aseous olume olume [ .
Type of soil | Horizon | (g/100cc) phase phase phase (%) (%) Fine | Coarse Total i (cc/min)
- - L _ - e
A 56 24 33 43 56 20 31 45 ‘ 76 148
1 B, 76 29 33 38 o7 14 28 43 71 66
X W 4 1B B, 108 40 26 34 42 18 23 37 60 151
» DRpa) B;-C 100 36 26 38 44 | 20 20 44 64 22
C 103 37 29 34 9 i 14 22 41 63 28
I - _ _ ‘ _ B _
A 88 32 46 22 61 ‘ 7 40 28 68 33
2 B; 85 31 51 18 64 : 5 46 23 69 38
!
o + i B, 73 26 49 25 66 8 44 30 74 84
» DRp Bs 87 31 55 14 65 4 47 22 69 23
C 91 32 54 14 64 4 47 21 68 13
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0.53 L\ iEhid, WThBiE04 AN TH D, RKEIHED B—CBUNORB TREHDORIHI L E
PR HEEEO LD TH D, MHEL LEERLHEOERITHBEA TRV L LI, TOBEIRIZE
ALtz EEbhz, CheHLTHAD L ) RREHETEI TR TRRETH LS, ALY
MLEE s L, FMBHECIERE bR ) HtETHBRE, Wb HiRERIER T,
HiZCiERBEREEATRY, TLRETILEBE L HFEATVS L, BEND 5 LT
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Table 5.

—RICERMEE @4 D)

Chemical properties (on dry basis).

: | : ! & 3
| = RLm oty B PR =z, |
iz pH | BEE HEEMER  BEfiE Ca Bl Mg Rate of saturation |
Profile No. Cation exchan- ) ] (%) C N
L | geable capacity Exchaange- Exchange- =~ % C/N
+ & A Exchangeable’ (CEC) able Ca able Mg (%) (%)
Type of soil | Horizon | H20 KCl acidity t ¢ Ca Mg |Ca+Mg
yp (y1) ‘ (m.e/100 g) (m.e/100g) | (m.e/100g) :
: A 4.7 3.7 57.8 36. 89 0.92 1.65 2. 49 4, 47 6. 96 7.05 0. 26 27.1
1 B, 4.8 3.8 87.2 39. 37 0. 40 1.07 1.02 2,72 3.74 2.28 0. 14 16.3
x W + & B; 5.0 3.9 52.5 30. 79 0. 29 0. 85 0. 94 2.76 3.70 0.91 0.05 18.2
» DRp(a) B;-C S0 1 3.8 45. 4 29. 56 0. 30 0. 86 1.01 2.91 3.92 0.18 0.03 6.0
C 5.1 3.8 126. 2 36. 94 Q. 66 1.83 1.79 4. 95 6.74 0. 51 0.03 17.0
|
A : 5.1 3.7 58. 4 45. 16 6. 24 12.81 13. 82 28. 37 42,19 1. 69 0.16 10. 6
2 B, 5.1 3.6 76.6 52. 16 7.02 15.78 13. 46 30. 25 43.71 1. 59 0.12 13. 3
Zh w1 % B, ; S, 1 3.6 71.9 55. 59 9.35 21.75 16. 82 39.13 55. 95 0. 22 0.05 4, 4
» DRp Bs ‘ 5.2 3.5 62.5 S55.82 11.18 22.89 20, 03 41.Cl1 61.04 0. 66 0.05 13.2
C i 5. 2 3.5 63.7 58. 87 11.68 23.07 19.84 39. 19 59.03 0. 10 0.04 2.5
I
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Table 6. JMpkf&(bY (L2720 %)

Free sesquioxide (on dry basis %).

WHES | m g Fe;0; : Al,O;
Profile No. - Feo Feq Al, Aly
+ ¥ A . Feq Fer Aly Alr
Type of soil Horizon| T d [ | T d o
A 6. 99 2. 54 0. 91 Q. 36 0.36 | 16.05 1. 66 1.58 C. 95 0. 10
1 B: 8.70 2.83 0.62, 0.22 0.33 | 19.82 1.74 2. 41 1.39 0.09
K41 B, 7.80 | 3.08| 0.41 0.13| 0.39|20.15| 1.61 | 2.97| l.84| 0.08
» DRp ) B;-C 7.74 4. 13 0.23 : 0.06 0.53 | 20. 45 2,11 2.55 1. 21 0. 10
C 8., 43 3. 17 0.18 Q.06 0.38 | 19.91 1.35 1. 62 1. 20 0. 07
A 12.12 4,86 1. 29 0.27 ‘ 0.40 | 19.75 1. 69 1. 65 0.98 0.09
2 B, 11. 48 4.07 0. 84 0.21 0.35 | 19.75 1.54 1.27 Q. 82 0. 08
i 138 B, 12.19 | 4.32| 0.85| 0.20| 0.85|18.83 | 1.54| 1.07| ©.69| 0.08
» DRp B; 11. 3% 5.03 0. 81 Q.16 0.44 | 18.51 1. 36 1.04 0. 76 0.07
C 11. 10 4,18 0.71 Q.17 0.38 | 16.96 1. 34 1. 04 0.78 0.08
T (&g, &7/ 3="74):Total iron or aluminium Fe, GEMEED) : Activity ratio
d(ZF4++1 +AEY:, 73 =1w2) :Dithionite soluble Feq
iron or aluminjum TS0 (SHRICHT B MBI OLE) © Ratio

o (Mo = wEREF AL, 73 =W 4) : Acid oxalate

. . of free iron and total iron
soluble iron or aluminium

501, MEMERNCEET 28 OBECTORENRE->TE D, HiE TRGEERD P felsic 7
B B BALYE DG, E - TRIRHBE O LS REEROEVBEOEH i E LT Lok
RThHdLHEEEh D™,

L7ct3o T, MEEORMABE S L HEEIh 5 BKBALERI, Th b 0BRAOgss Bl
ERBIBETRHIh -7 EDHEEZI RS,

W HERERR SO BKT tb bR LOIEE L Sh 5 Tamm KAk E Jackson KA EED i@
BIEHE (Feo/Fed) DOWTADE, AHELIRBTAEL TRV BENEIR-TEY, TR
12 GBSO BRESEA TW B 2 b3, L LTOBERIZETOEND D, FEtEo
By CBLY, REIEDOB—CRCRBOAIIE L, HEAH LS THDH2, wThirl Ttz
REDEIERLOBESRE VL VbR TOIHREELO TR E KL TRE e, FLARTEVT
RBBEEELRK X WEX R T, Zhik Jackson EAIFEICINT Tamm ERBEHENBR LIS T
HHERBRZZEND, BRBCESWVTRREDORE - HESHT CHARIFRAREST L, EERLSHEOT
REAET LTV 0L Bbhd,

WICHERERL T L 3 =27 AL DN TADL E, WEEE LIEEETAREL, B> TR1EDLD
LHb, COFRBRCOCTERNTH LM, WLEFOERERLT v 3 = v A0FMUTEAL TV T
LI LN TH B,

4-7 TERPOERLTY

WO EES RO X E i —k ik L T REW BT 5 P55 R Table TR T LR TH B,

MEEELT7AI =04 - N=3F 254 bRL2BRBDHLND, 1:1BDOI A+ U YRODHODIX, KE
TECREBERDLN LY, BEIETIRABL BB TORBDHLN, B BUTTREREEL DL
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Table 7. #5+H# S hoEigim

Main minerals of clay fraction.

WaES | A o 1ampgyy | TITVAS B bl
Profile No. Ne—IFx a5 b
+ g # . bal t'ype Aluminium. ‘
Type of soil Horizon Quarts Kaoline Vermiculite Feldspar
A + + + -
! B, + + + -
K W - B; + + + -
» DRp ) By-C * + + -
C + + + -
A + + + +H
2 B, + + + H
2 R B, + + + +
»DRp Bs + + + H
Cc -+ + + +H
+ ?gi;abundianz,i—i— :%}igédﬁﬁoﬁ, + fEM trzlce, — L non'é N )

IRENCBE T,

¥r, RAKIC LT, B LETIEBCE - Thk hOBENEDLRLORH LT, KEHET
O ThOBRLICE LT 2L BDLRAV, DX 5 inflilE, k#ECHRETETH 3 BB
BERHET 500, HHEORBARM, SR L DS OBELSL TIBDLRh T 5, 20D
L5, WEERRKIEEIC S BUKBALIC X 2 BB > B & Lass, —FTaRafyLiEdhic s
SEDLRLEVDERF LT, Tl OREEAEDbh S L, WAEOMCEAE OB
LR A hEELIBDLER T 5,

Zhit, MIEOBREOBBEHFCEHIILIRELERNAOA V2L, BIVEREOFRCHT
LM EEDE L, A~CEI CHELACEDLRLIERTHL & Ehb, ZORVGHHBERE
BOo—BL LTORMFHIZ L > THEIACLD L BFIEE2 6T, LA EEORENKILUES
CHES BKBAL Y 20 2 BefE 4 Uk 2B, FOF 3l MBS hzd 0 LE2 bh, B4HED
B AR LI BKBAERC A BADOHER D -1 EHEEESN D,

5. ## § £ &

Kifds & OB U CHRE L IR E A R RIEE S X CRBIUER AR B L L, 1B 80KE,
ki k% L Bbh 5 BHRE~ISVHFEEY 2T 5 KRR -2 6 e B LI ounwT, £ oBFEN
LUREHEARE COWTRET LD, Fhbi, ZBcksits HEEE CEIUNESEFER, pH,
ERSOBEELED L I, KE WE, MY, BYLEORRRRENRL LI ERCHERRSELD
&, BB, MR, CEC, REMFE, BMEotRBESCHELEDLSE, HRYPHETHLR
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Genesis and Classification of Volcanogenus Dark Red Soils (I)

—Physical, chemical and mineralogical properties of Volcanogenus dark red soils

of Amagi and Atami districts in Shizuoka prefecture—

Fumiko YamBe® and Hisayoshi Yacr®

Summary

In order to clarify the properties and the genesis of Volcanogenus dark red soils, these soils
which have been developed from dark red colored material formed from andesitic and basaltic lavas
respectively by the hydrothermal alteration caused by volcanic activities were sampled within the
alteration zone in the volcanogenus hilly region southward of Amagi-Yugashima-cho and at the
mountainside of Iwato volcano (724.3m) in Shizucka prefecture. And their physical, chemical
and mineralogical properties were analyzed.

As the result, the morphology of Ag layer, and some chemical and physical properties of sur-
face horizon such as soil structure, contents of organic carbon and nitrogen, pH and activities of
free iron oxides were related slightly to the natural environmental conditions such as climate, ve-
getation and topography, as those properties were more or less immature.

And the other soil properties such as porosity composition, cation exchange capacity, base
saturation, particle size distribution and activities of free iron oxides were closely related to the
hydrothermally altered parent materials. Therefore, both soils were classified into intrazonal soils
developed in the brown forest soil zone in central Japan.

Comparing those two Volcanogenus dark red soils to Red soils and the other Dark red soils,
the characteristics of free iron oxides were almost the same among all of them, but the Volcano-
genus dark red soils had larger cation exchange capacity and higher degree of base saturation than

Red soils and better physical properties than the other Dark red soils.
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