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Summary

This paper describes clay minerals and chemical properties of volcanic ash soils derived
from various parent materials.

Among the soils, Kunimi soil derived from augite-hypersthene hornblende andesite
with biotite consisted of the most varieties of crystalline clay minerals and contained the
largest amount of them in the —2 p fraction; Ozu soil derived from augite-hypersthene
hornblende andesite was secondary; Kuju soil derived from andistic and Choyo soil from
augite-hypersthene andesite contained small amounts of crystalline clay minerals.

Kunimi soil contained the smallest amount of allophane in the —2 g fraction. Kuju
soil, Choyo soil and Ozu soil contained large amounts of it.

Kunimi soil showed the samllest weight loss on the treatemnt of the clay fraction with
alkali among the soils:  Ozu soil showed a secondarily small weight loss: Kuju soil and
Choyo soil showed the largest weight loss.

pH values of Kunimi and Kuju soil were low (4.3-4.8 with N KCl) and they contained
small amounts of exchangeable calcium; while pH values of Choyo and Ozu soil were
relative high (4.8-5.7 with N KCl) and they contained large amounts of exchangeable
calcium.

Kunimi soil had the highest ratio of exchangeable potassium to the total exchangeable
bases among the soils.

These results indicate that the composition of clay minerals and the chemical properties
of soils are affected by parent materials of volacnic ash.
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Table 1. Locality of Soils
Soils Locality

Kuju Chojabaru, Kokonoe-machi, Kusu-gun, Oita-ken

Choyo Kawayo, Choyo-machi, Aso-gun, Kumamoto-ken

Ozu Takaono, Ozu-machi, Kikuchi-gun, Kumamoto-ken

Kunimi Hyakkadai, Kunimi-cho, Minamitakaki-gun, Nagasaki-ken

Table 2. Brief description of soil profiles
Soil Layer 14
and Depth 1 y . Tex- C Popular
sample ) a‘_n’d (cm) Color Sturcture  Consistence ture (yr. B.P.) name
number DOTiZOD
Kuju
Kj-1 1A, 0-18 2.5YR6/0 subgranular friable C
Kj-2 I1A, 18-26 2.5YR1/0 blocky firm C
Kj-3 TITA, 26-38 10YR2/1 blocky firm CL
Kj-4 IIIA, 38-55 7.5YR2/1 blocky firm CL
Kj-5 1IIA, 55-76  10YR2/1 blocky very firm  CL
Kj-6 1118 76-90 10YR3/3 blocky very fiitm L
Kj-7 VA, 90-100 10YR2/2 week blocky very firm CL
Kj-8 IVB 100-115 7.5YR5/8 structureless very firm  CL 4300::270  Akahoya!
Choyo
C-1 IA, 0-20 7.5YRI/1 subgranular very friable C
C-2 IIB 20-145 7.5YR4/6 blocky very firm C
C-3 IITA, 145-190 7.5YR2/1 blocky firm C
7.5YR3/4(709

c4 IVB l90"210<7.5YR5§8g30°?2; week blocky firm CL 46304160 Akahoya®
C-5 VA, 210-255 7.5YR2/2 blocky firm C 86504200  Aso-C®
C-6 VIB 255280 7.5YR2/3 blocky very firm C
C-7 VIIIA,; 280- 7.5YRI1/1 week blocky firm C
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Ozu
O-1 1A, 0-15 5YRI1/1 subgranular friable CL
0O-2 1B 15-45 5YR2/2.5 granular friable CL
[ ;] | U ¥
0-3 1IA, 45-60 5¢R1/1 blocky very irm € 121004220 Kﬁfgf‘liga“
O-4 IIB 60-85 5YR2/3 blocky firm CL
- , . angular no
0-5 IIIA, 85-110  5YR2/1 blocky firm C
O-6 I11B 110-155 5YR3/4 blocky firm CL
55 ( S aq  Lower
O-7 IVA, 155-173 7.5YR2/2 blocky firm CL  22700-+430 K(zx‘:g;iga“
Kunimi
Km-1 1A, 0-17  7.5YR3/4 crumb friable C
Km-2 1A, 17-37 10YR2/2 subgranular friable C
Km-3 IIB 37-50 10YR3/2 granular friable C
(I11A,) 108004 1258
Km—4 IVA, 50-75 10YR2/1 granular firm C
Km-5 IVB 75~-109 7.5YR2/3 blocky very firm CL
Km-6 V(B) 109-15¢ 10YR2/2 ﬁ?ﬁ}f ! very irm  CL  22000--260  Kashinomi”
Km-7 VIA; 154-167 10YR2/1 blocky firm CL
Km-8 VIIB 167-179 10YR3/4 blocky very fom C
1): report from Yamapa (1967). 2): Aomine and Mivaucur (1965). 3): Tamura (1967). 4, 5):
Morita and Koca (1974). 6. 7): Yano (1981).
2. RBAE

A R B RO THEL BRE TRy, LBEEEO BaRS
Soil Survey Manual'® # X ¥ Soil Survey Method!® A& U TIT - 7.

DR L O R ERZ<2p ORI DWT X S0, RIS B & CRIIEI A ~ 7
b VSR TITIE 5 7.

Touh Y MBI kB BT <2p ORI DWT RO FHETWE L, NagS04-
NaHCO;-Na Citrate #L81C X 3 % B % 813 Meura & Jackson B, 2% Na,CO; LEIC
& B IS EIT Jackson £, 05N NaOH MBlic k5 Mgz Hasgmmoro &
Jackson #:' Itk > THISE L 2.

L OB EE A R EPIERICHE - TRE L.

Hm # R &ER

1. ¥t 8%

Fe LM ER 1L Table 3 iR Uic, HERUEROBIBI L, HBINE U RRZLEH O LEN
BHELE CENRRINET ORI E LIEOK L HMERE S 2 & SRR
+8o 1§, U BEic Kaolinite, Vermiculite 23 it & Sz i, (BOBOLBERICIZIEELAE
FEENTOIED - 7o, HEHERMEES04EL T O EH O V JE, VII JEiid Hydrated halloysite
WL EEh Tz, Imogolite BAERLIUEBOTLBLESLBICEEThTNY, T0
GBI, IVBORERYZHRWTRDIE D o, Allophane L& s I B S IV BoOkKk
TET, PROVBEEFETA TN, IV BLUTOE T Allophane §RIEZPPDEH - 1.
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— G AE LT Cristobalite A& EFh T, BE-LECZ LA LGENG
72, Quartz & Feldspar BB LA REENTOLM, LAELBICRELA ERBD N
£ OCR

HE BRI Ue, i OBINEE B D972 ILUE T O K H T 8 R U 48 & & RERUEA MDY R
=5 E RN ES LR LS ELURIC D O T, S RS SR O BT & OV e R 3
L%, L ERESTiz ite, Vermiculite 28 AH LMl LTRPE CHERTI.

Table 3. Mincralogical composition of —2 p clay fractions

Soils Lazilder HH MH Kt Mt Vi It Ch Gb Im Cb Qz Fd Al

horizon

Kuju 1A - - + - + 4 + - + + -+ - n
11A, - + + 4 + + + - -+ -+ 4 - s
A, - - = =~ = = = = =
1A, — - - - - - - - -+ + - + 4
1A, — - - - - - - - -+ -+ - - it
I11B o — - — — — - - 4 4 - B s
VA, — - = = = == 44—
IVB - - = = = = = = = = = F

Choyo IA; - + -+ - — - — — -+ - e 4 L
1B - + - - - - - - + - - = i
maA, & - - = = = = =& == =k
IVB - + - - - - - - 4 =k + + +
VA, H - - - = = = = & = & x4
VIB - - - - - - - - H# - + -k +
VA, # o~ - - - = = = x4 4 E

Ozu 1A - =+ -+ -+ -+ - -+ + + - - - H
1B - =+ + - - -+ -+ + + - + =+ i
1A, 4 + =+ - - + -+ - - - -+ - +H
1B + + + — + + - + - - + - +H
I1a, &+ + -+ - + + -+ + -+ - - = +
I1IB = -+ -+ -+ + + - 4 e - -+ B ki
va, + - -+ b = + + -+ + & + x +

Kunimi 1A, —  — 4+ =+ A&k R =
IA; — 4 -+ - -+ i } + - - 1 - !
I1B -+ =+ + + +H + -+ + + + -+ & +
IVA, - = -+ -+ + + + + + -+ + - +
IVB £ 4+ + £ S S | + -
V(B) - - + - + + + + -+ + - *® +H
VIA, =+ - + - -+ H + + + + + + +
VIIB

H-H: Hydrated Halloysite, M-H: Metahalloysite, Kt: Kaolinite, Mt: Montmorillonite,
Vt: Vermiculite, It: Illite, Ch: Chlorite, Gb: Gibbsite, Im: Imogolite,

Cb: Cristobalite, Qz: Quartz, Fd: Feldspar, All: Allophane. - : absent

< : questionable +4: alittle : moderate  4: much
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Imogolite it & 4@ a T, Allophane &tk At IO FAERL B E~RT
PREM ST, —UEEIE  Cristobalite ASRHLENC T BRASIC ZEEh Tk,
Quartz & Feldspar O &8I -LEEICERA SNEP T,

HERAER DI L b o g, B, K, EHAO 4EmEOLEOM Iy E BT 5 &,
G SRR O S EITE R LEAR S, ROTKELE, ABLHONET, BB LHEIE
&0 o7, Allophane & RIGFICERLEBE &P, o3 E(EFEh, Cho
SEEOLEHTRELLERSSNEL T

CNOOEREMS, HEMLEYOSREITRENRINGANRIEHO TR LS,
ROTHERAEANMELNEEOLET, ARLVAEO IR EEHARILEEOLEICRIRE
NTWBY, FARZUEE O LD T BHEPITES - 7.

—i i SO R O R 13, LKL UC Allophane %4 1, ¥ Halloysite €2
b oTFHL &S BIERFIA EL #H ST L2 BRSO V By VI EBic
Halloysite MBI &, ThoORES—RPWRALRIZEE 7D LBHLNS. L L,
OB EBTRLTLSEI TRED -2, FE® QUK IC Vermiculite 20 LI3C
NICHEU U SEET AT EEEHLTLAED, kifth#Es X 0 E R8T Vermiculite
B & 1f Chlorite 282 &1 7c 3, Halloysite IR P55, DX I KUK gD
T4 O MR FEALRII OB T K B o, BHOENCL B 700D RHSI TR N, H
AR WE LTV AEREO 4 BEO LN, K-hiEs X U E LRSIk &tk
BHIMBNC EE, WIEORNMCANAEZATHRLENTAOPOETHERELTHIBD L
fEEINS.

2. FIHUMBLCLLABIBRE

Fouh )M X BEREAERE Tabled KR Lz, 7ah ) BTk SIEFEEREONER,
KR A SO LR O REESE 5 2 ESRERASREMS LTEELERERD. vabb,
Dithionite-citrate JMLELIC & A WM I B ORI, MABILEP—HOT 72, TN
Iy ATHNTEEOTHY, 2% NaCO; MBI 2BRAHIIT v 7 = VEEYTHY,
05N NaOH MBI X 3BT e 72y, A5 4 L, F¥7¥ 4+, 220 VPR ET
b5,

HEBHEMROER Ui, HH VWAE RS I CERLEO 7 v ) T X 55 R ERERE S
% &, IjEs» s IV BE T3, Dithionite-citrate 181, 2% NaCO; BT & 3L
WAWmEEEA Y ZEZS ORI - .

BB IV BUTOLEEAEBICERO LBELEO T v 7 MIIC X 2 BIHERRE I
s &, PHMELTREBCRLTHEVS, BEHO IV B TOLE2 % NaCOs MH 3
Frf 05N NaOH BT & 5 EFFHRERITFSHTCIOSREDIS L, &7 VARBIKE SR
B OB TFEHETISSRES -7,

HERSAEROBBI U, WO RS EERLEBO 7T v VIV X D EMRREEAB L, K
He - ASE R B e T, Dithionite-citrate L8 % & OF 0.5N NaOH MEiC & % BfFHE KA DS
2hZFHRI0BBES L, £7 00 Y AT L 5 RERY O R G EHHTI6HRED P - 1.

HERUEAR D LB Lo EEOAE, B, Kit, BRO 4EHOLEO 700 ) MEIIK X
DISMIEERE LT 5 &, &RERENAAMNRLEEOERLEE 2 % NaCOs LB L L U
0.5N NaOH M L7zl £h S ORMELR I TFEMTcEhehi12%, 2% TRdD L, &
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NWTHEBARARRIEEORBELENRENFII6HB ENXETH . AELZNEAONELIES
JUEHAERIUBEOEBLBMII TN TS L0 BETHEDEEENEZ L. &7 70

VMBI X BREFEYORIERLECIFEHESBETROZ L, BOTRELETII23%,
MELETRISH DT, BELBCRITETHIP -7,

LROBRPS, TAs ) BRI BEMHEERBEKEE LW ESZSTATHS LBTE
P15 {, Allophane FEBOZ VLB TESh o7, O &3, B OHEEITK D F SR 8K
YOWEB X UERMEL B LRI, BEXETL ) RBIC X 3EBEERICEBELTLS
EEbh 5.

Table 4. Weight losses of —2 g clay fractions by alkali treatments

Layer Dithionite-citrate 29, Na,CO, 0.5N NaOH 0.5N NaOH
Soils and soluble fraction soluble fraction soluble fraction insoluble fraction
horizon content* (%)% content! (%)* content! (%)? content! (%)%
Kuju 1A, 32 (48) 13 (19) 22 (33) 33
1A, 28 (35) 19 (24) 32 41 21
IIIA, 20 (24) 30 37) 32 (39) 18
ITIA, 16 (18) 28 (32) 44 (50) 12
II1A, 16 (19) 30 (36) 37 (45) 17
I1IB 15 17 25 (29) 46 (54) 14
IVA, 9 (11) 26 (31 49 (58) 16
IVB 10 (11) 30 (34) 48 (35) 12
Choyo IA, 27 (82) 20 (24) 37 (44) 16
1IB 11 (12) 39 (43) 40 (44) 10
1ITA, 19 (22) 25 (29) 41 (48) 15
IVB 13 17) 16 21) 46 61) 25
VA, 26 (40) 10 (15) 29 (45) 35
VIB 25 (82) 17 (22) 36 (46) 22
VIIA; 17 (29) 16 27) 26 (44) 41
Ozu 1A 32 (39) 18 (22) 33 (40) 17
B 30 (39) 16 21) 30 (39) 24
11A 30 (41) 15 (21) 28 (38) 27
I1B 28 (39) 13 (18) 30 (42) 29
IITA, 25 (37) 11 (16) 32 (47) 32
I1IB 24 (85) 9 (13) 36 (52) 31
IVA, 23 (34) 11 (17) 33 (49) 33
Kunimi IA; 21 (43) 6 (12) 22 (45) 51
1A, 20 (37) 13 (24) 21 (39) 46
IIB 12 (22) 18 (33) 24 (45) 46
IVA, 22 (37) 19 (32) 18 (31) 41
VB 14 (22) 23 (35) 28 (43) 35
V(B) 15 (26) 22 37) 23 (38) 40
VIA, 20 (38) 18 (35) 14 (27) 48
VIIB

1 Figures in parentheses show the contents of the respective soluble fraction as parcentages of the
whole soluble fractions.
2 On the oven-dry basis of total clay.
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ChoDmMRE, FloEWlEE kKT &, ANFEZ SUERLEE pH HMECER
PR, M 7 ARt BB NS & CORE S AR SE C, ik Ca MERMEE
HABROREELEDTEY, ANARICEYT 2ERESIER K 0BEARIC SH5HEMPE
N ERETE—H L.

Uz 8-T, BMoEERsKILK OB ICER LTINS EEbN 3.

# =

FEb A ST B KL R R M gy 8 & UL iIC D LT L7e.

(1) & BEREEEA AR AR O E R RS L oML X UE AR 2 <,
YNTHEA ANZILEE O KHRLST, FRLUELONELES L AR LEHORE
+ERPEb o7

(2) Allophane 4R iZE R EAR bR, BONELE, BHLMEEX (N : Stz 1€ 2
nolz.

(3) Tah)LEICEBARRALREEREEAREOPE L, ROTKRELMT, LEHL
WX UCERLBBERITE LT

(4) ERESEE AR pH BIEL, Fiftk Ca SR <, Bl bl X URHE
i pH MEEMFE C, B Ca FRBEZ D 7.

(5) EiHk K 4HOBREEESRICEDZ2HABERIEMAE LS, ERIEBIUT
KHEEIBIC B U TR - 7.

TS DR S, KK IO O FE A SRS & LR REE R U
TWBEELZON5.

ZOWEDEFI S, TIYUFOIFEOLAREOKMERLERS S CRERC I HIE L 27k
WERE, HREED, KFEFRCRETIHMERTS.
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