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Studies on Volecanic Ash Soils in Chugoku District, Japan

VI. Some Chemical Properties of Volcanic Ash Soils
Derived from Mt. Sanbe (Part 1)

Toshimasa HONNA** Hideo TAKATA** and Satoshi MATSUMOTO**

In the previous paper, we reported the clay mineralogical composition of
samples of volcanic ash soils derived from Mt. Sanbe. In this paper, some
chemical properties of the soil samples from thirty eight horizons of five
profiles were investigated.

1) Soil samples abundant in allophane were chacterized by (a) relatively high
pH values of the isoelectoric point by the electoro endosmosis method, (b)
Iow content of exchangable bases, mostly calcium.

2) Soil samples which contained crystslline clay minerals and small amount
of allophane were characterized by (a) relatively low pH values of one
isoelectric point, (b), rather high content of exchangable bases.

3) Most of Sanbesan soils were low content of clay and the ratio of
sand/clay in Sanbesan soils were much higher than that of Daisen soils.

pH values of Sanbesan soils were higher than Daisen soils.
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PR ?%iﬂg;ﬁ C E C| %M (me/ 100g321) %E\ M% I% NaA k2S5 A WhT. y &840
sy me/lOOg) Gy o' a AR B (|R 1{3( : pH IIE
X % < +/]Ca [Mg | K |Na |AE % % % % % |t MM L) GRREEZL)
FHEOM— 1 E’ 15.8 0.3010.22 [0.20{0.22]0.94| 32 23 21 23 6 | 2130 2.5 |4.15~4.31
2 E’ 17.1 0.46(0.26 |0.21(0.23|1.16| 40 22 18 20 7 | 2190 2.5 | 4.00~4.09
3 E 30.1 1.8811.34(0.300.04}3.56| 53 38 8 1 12 2540 1.5 | 4.78~4.94
4 A’ 17.9 0.7410.580.13{0.32 | 1.77| 42 33 7 18 10 | 2340 2.1 {6.29~6.49
5 A 7.8 1.54(0.46 | 0.63]0.60 [3.23 | 47 14 19 19 | 41 | 1860 6.8 |8.80~9.05
SR E 26.6 0.021.0.16 [ 0.14 | 0.14 ] 0.46 4 35 30 30 2 2640 1.9 [4.52~4.69
2 E 5.6 0.181.0.0810.01 [0.11]0.38 | 47 21 3 29 7 2180 3.7 |5.20~5.48
3 E’ 12.3  10.38/0.1010.02|0.17 [ 0.67 | 57 15 3 25 6 | 1080 7.1 | 7.67~7.78
4 E 20.0 0.44 1.1.6810.04 10.16]2.32| 19 72 2 7 12 1370 5.1 |6.86~7.11
5 E 28.7 0.901.0.260.02{0.16|1.34} 67 19 2 12 5 1940 3.3 6.16~6.43
6 E’ 24.9 10.901.1.88(0.01[0.17|2.96| 30 63 1 6 12| 1800 2.4 16.72~6.95
7 E 18.7 0.50 .1.3810.03]0.23 2.14| 23 64 1 11 11 2030 3.4 15.90~6.15
8 E 22.9 0.96{0.440.07 {0.25|1.72| 56 26 4 15 8 1630 2.2 | 7.60~7.89
9 E 30.6 | 0.061.0.06]0.05/0.08{0.25| 24 4.1 20 32 1 1930 1.2 | 6.26~6.40
10 E 18.9  10.32}.0.1210.00|0.07 |0.51 | 63 24 0 14 3| 1490 5.1 | 8.02~8.17
11 A 2.3 0.30 .0.0810.11 {0.120.51 | 59 16 2 24 22 940 10.4 | 7.55~7.69
12 A S22 0.221.0.0810.14 [ 0.17 | 0.61 | 36 13 23 28 28 1180 7.1]6.99~7.19
REO#HM—1 E’ 8.6 |0.54(0.16{0.25/0.10[1.05] 51 15 24 10 12 2020 3.5 | 4.20~4.40
2 E’ 4.2 0.2810.0810.3810.07]0.81 34 10 47 9 19 1450 7.4 | 5.28~5.52
3 E’ 2.2 0.2410.0810.13(0.06|0.51| 47 16 25 12 23 940 10.8 | 6.32~6.49
4 E’ 0.9 0.1610.06 {1 0.11 [ 0.12{0.45 36 13 24 27 50 270 18.0 | 6.63~6.89
5 E 1.0 0.14 10.0410.10 [ 0.05[0.33 | 42 12 30 15 33 380 | 15.6 | 7.20~7.49
6 E 3.4 0.2010.0610.07 [0.11{0.44| 45 14 16 25 13 520 | 10.9 | 7.51~7.67
K0 FE-1 E 31.5 0.18{0.1010.18{0.17{0.63 | 29 16 29 27 2 2390 | 2.3 |3.88~4.02
2 E 17.7 0.02{0.06 {0.0510.10]0.23 9 26 22 43 1 2450 2.9 |4.61~4.77
3 A’ 13.0 0.1610.0610.1010.12|0.44| 36 14 23 27 3 1910 4.3 |5.62~5.80
4 E’ 7.5 0.0810.02]0.06(0.09]0.25| 32 8 24 36 3 1210 8.7 |6.46~6.62
5 E’ 2.3 0.1040.02{0.04{0.0810.24| 42 8 17 33 10 380 | 16.4
6 E’ 1.6 0.1210.02 |1 0.04 | 0.06{0.24 | 50 8 17 25 15 180 | 17.3
7 E’ 0.9 0.100.020.05{0.07|0.24| 42 8 21 29 27 260 | 16.1
8 E’ 1.3 0.1210.0410.1010.06 {0.32| 38 13 31 19 25 160 | 26.7
9 E’ 1.7 0.1010.080.120.29]0.59 | 17 14 20 49 35 260 | 23.0 |8.95~9.24
11 E’ 1.6 |0.16]0.08|0.05/0.11|0.40| 40 20 13 27 25 210 | 19.5
13 E’ 1.3 0.1810.020.05{0.07|0.32| 56 6 16 22 25 — | 26.2
By — 1 E 14.9 0.0810.20{0.1310.16|0.57 | 14 35 23 28 4 2180 2.5 |3.88~3.99
2 E 23.8 0.09(0.14]0.07(0.14{0.44 | 20 32 16 32 2 2790 1.4 ]4.68~4.91
3 A 12.2 0.1110.07{0.0610.2010.44| 25 16 14 45 4 2190. 4.9 |5.45~5.73

4 E’ 1.6 0.0910.03 {0.05(0.070.24 | 37 12 21 29 15 560 | 19.6 | 7.18~7.25
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ot E 9| 17.6 [0.31{0.23]0.11{0.110.76 31 24 19 26 8 1930 4.7 5.4
+ B .
£ $ ¥ 38112.0 10.36(0.28 |10.11]0.15{0.881 38 22 17 23 14 1450 8.6 6.2¢"*
,m%fz (*17548, **234, ***328)
TS CHERNCRE T, AR, AT, EEART S 2) iRMiEE

a7 ELE, ERNERTHESER BT L
blF, ZEBOPHEERL 720
1) B A ZHhAES LCRERBNE

A EEOBA 4 v AR (LIFCEC) 120.9~
31.5meDFEHIZH Y, ZHULILE I O£ FH1X12. 0me
Tholo TN EHTIYHIRE B OFEETH 5 &,
A7 4, A’RI11.1, E'E10.5, ERIL7.6me TH - 7o

Ta7 I EEOTE10.2me TH O, FEEEH L 4

L}}zmn fmelZ kN TIERWE 2R L 2275, Zhidkid /#t .

EARTE T 7 vEFE T EEREND W
TEAEN D EEISNG, FoLENEI 1245
L, HOBEOTREBIZEW TRV Th LD TERVEE &
STHY, ThiB/HEEFE, BRIECIED
HEEILENS,

KRR BIRE L 1 ~50%DFEFICH VD, Hig & kD
S EIZAEE o e TR EZRIBIOTHETH S &,
ARU24, A'EU12, E'HI15, ERIS8 TH1D, Turs T vE
HEOHFFRERER T HEL D L ED o 2, Z ORI
Kb, #F LA LK B OBE L EHDOHEATH - 72,

¥ HEIEHICOWTA S L, RO TIELEICH
Joo THD HEERTE 12 AN TR PE R A A s h, —
TS0 % e R TEB LA 6N, L Lo BN
THLEBTIRIOBLUTOEDONEL, TEROFIPERE X
DHLBWEMIZIES - TH, ke LT, EEANET
&<, ZHLEO MUK EEIFEREIIRZ L T/,

3T O iR A 130,24~ 3. 56meDFT B I H
Y, &F¥130.88meTh - 7o KEIOFH TIE AR 42,
A’#0.91, E'#0.86, EXI0.76me TH Y, ATIAMOEY
IZHANTRREWERA S 5N, 7O 7Ly EIED
T4#9120.92me TH DI LT, FE&mER L LE TR
0.76me & & » -7, ZOMENICEC E[FEBET, KL,
FRILPEALIR T8 S I DMEB TH - 7z, LEERTE & L
TIZFAOMS, 5 D 3. Smefith 2 @ WIRE T, 20K 12
HHEERBIIDEL, BURFBOBOTEEHDE, Htr
EDEBTH0.Tmeldl T &b hholk, ZHIZZIHG6D
HEDZL AR /P KREL, EEEID LV
HErEZ LN,

Z2 L TRBMES V29 4 (Ca) 130.02~1.88meEs [
12k, £F0.36me, w7 A Lh (Mg) 130.02~
1.88meDEFHIZH 1), £F150.28me, AV 7 & (K) i
0.00~0.63meD&FHEIZH D, £FH0.11me, MV T A
(Na) 130.04~0.60me DEEFIZH O, £F150.15me TH
57 ZLT7Uu7 XY EHEOH I RERER T IBEIC

HNTRHECa, Mg, Na#h T AICEVWRET, WH
ITEREBEOKELZZIALDLNE P T, FRERY
OWTIRABRIZEFWTCar b TR ILEWEE T, &1
DEIZKkELE P VRS SN LD o 70

KIZEHMEEASR LT 3 RERHO L 3EAHICD
WTHDBE, 2tk LTidCa)yNa=Mg ) KDJETH Y,
FiA, AL E, EOREELCanEDIE GV E A -



26 FEMRIE - BEFX - BF B

Fo 2LCT7U 7Ty BELETCIILHEMECa, Mg, %
MZFh40, 21 %5 50 THY, —F, KREWLELED
231, 2% Th o7 ZHEIIIZHILELIET
i, Tu7IVvELE, ERENEHELLIICADLAD
BEIADE S > oo FILEBEOMSR R HEY 1m0
Tit, Cak D L MgDEBDHAFE D - 724, =il
BHECEHIhEGTOERALS S SN, £7zNa, KD
RIS 3EAE, TUTL BB EERE
Mt HEEORICBIE L2 b P WEED s h ol
DEIZTOTIVEFHECIENTIE, CaDh o 3E4
HRERER T B LN TRRB VW I e FEH TH -7,
FATEREIED L WEHERTIEE 25 7,

3) UCBRIIER

R0 VERIREIE160~2, 790NH FHIZH Y,
AL, 450 T h - 720 TR &S TEEPHERERNIZ & 5
L, AEIL 740, A’EI1,730, E'F41,190, E&1,930TH
N, Tu7LYELBEOFHIEL,300TH Y, A EML
FHEOFH1, 9300 H A EVE LR LT, ZhidkEA

Bt B /R A T LT TV RV B HED
ZNIE9.8LEL, TUT I VEHEOKLERS S LD
BndrELSN 5, BILEHD) L EBIRNGEHKILE
W EZ>TWEY, ZHIZHEOEDOTB O /51 -
AL EE EhD THBILECE2DTH B, $-ER
PEWMEERRTOE, B/ kPRI EE LI,
TSR DO FEERDS TNV I L= F 254 b
THY, BEIZALSENBTNIZY LN, 1) VBOR
BULPVTHIREEEEART 2D EEZ LN S,
4) &®/HpH

R IEOLEEHOpHIE RS .1, HIE3.MHEIZH-
To B SRR EIGIC 2 DO ER A B &, ATT.2,.
A'#6.6, E'RU6.4, ERIS. 4R 2RL, BREMLTL
BTREL, 7Tu7 v EREETCEEL, TuryLvE
B L ORIGBER RS 5 vz,
5) H#ibEEOLE

g Tlems YU ki, BLEALR 1 E =
BULENXR T EO B EYELHE I RIINL . 3

g3k BHMBoALIKLEOMEE (FHHE)

FTUTIVEE R R iR & R

M CRWWE FRL KL SHIE AL Kl SRLWE R0 K
H H (29*) (30%)  (26%) (9%) (17%)  (28%) (38*) (47*)  (54%)
Wk L+ 9.8 3.1 2.0 4.7 0.5 0.5 8.6 2.2 1.2
pH (KCI) 5.28  5.01  4.89 | 4.77 4.09 3.87{ 5.16 4.68  4.36
B (y1) 1.9 3.5 2.1 8.4 16.7  13.7 3.5 8.3 8.1
CEC** 0.2 12.2  15.3 | 17.6 17.5 27.4 | 12.0 14.1  21.6
) LSE 0.92 1.65 1.13| 0.76 3.64 4.62| 0.88 2.37  2.94
EEERIE (%) 16 20.8 7.8 | 8 23.1 219 | 14 22 15
U v EEIRIASR 1300 1854 2137 | 1930 1512 1616 | 1450 1730 1870
$F A DpHIE 6.5 6.7 7.5 5.4 4.4 4.3 6.2 5.9 5.8
pH (H:0) 5.96 5.61 5.23| 5.64 5.29 4.98| 5.8 5.49  5.10
*EELEE **me/321100g

Mz DWW THET 5 &, B/ Mtibiietke L T=1R
O (8.6) YERIL (2.2) 2K (2.1) DIETH Y, =
FUNLE B IWEICES, $EEBEF D%, FF,
RULOFEEFIZLNTRAESEATHE VI AP S D
Thbd, CORMNMBEDOLP VA EBOMEIHELR
ELTWAEDEEZSNS, T3/ k5t
RE7o 71 EHBEOH M RESEMEREL) LB
HAERL TWin,

pHIZ DWW TUZ, pH (H,0) 134k & L Clx Sl
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) FRIL(4.68) ) KLl (4.36) DIETH Y, ZHILILE L%
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" pH 3.99 5.08 5.62 6.04 6.22 6.57 6.80 7.07 7.35 7.46 7.87 8.82 $ht 3
Moy I3 g
TRINE (%)  97.6 91.6 78.2 73.2 71.0 68.3 64.9 65.6 63.9 63.3 62.3 61.5 o
s oo s pH 3.76 4.97 5.58 5.89 6.18 6.5 6.72 7.18 7.54 7.88 7.91 8.34 Iy
T (%) 95.0 85.1 69.7 63.8 59.0 56.2 55.5 52.8 52.8 51.6 52.0 50.9
- pH 4.00 4.85 5.60 5.95 6.30 6.67 7.00 7.15 7.43 7.80 8.15 8.50 -
FWPEL mmeE (%) o4 92.8 76.7 73.8 69.9 67.1 66.2 66.1 66.2 64.0 61.7 57.7
pH 3.97 5.12 5.31 5.73 5.90 6.30 6.80 7.17 7.50 7.63 7.80 8.2
r'*o) /\1 E/
FROH RN (%) 95.6 89.9 86.4 73.8 71.0 65.5 62.9 60.5 58.9 59.8 58.5 57.0
s o 2 pH 3.93 5.10 5.30 5.97 6.22 6.47 6.80 7.10 7.53 7.70 8.03 8.36 .
T BINE (%) 98.6 94.9 91.7 78.1 72.8 69.7 70.0 69.5 69.9 68.6 66.5 65.6
4.00 5.48 5.27 5.89 6.15 6.35 6.91 7. . . 81 8.
= e 2 pH 00 5.48 5.27 5.8 6.35 6.91 7.20 7.40 7.60 7.81 8.00 .
RNE (%) 97.0 85.9 87.3 71.5 69.3 66.2 63.3 58.8 60.2 57.3 55.1 52.6
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