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Places of cumulic volcanic soil profiles
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Table 2. Origin and age of each solum consistig cumulic soil profile (1)

A_E RBE B PE H For (UME”) HEREHEAC fi§ %
No. Layer Horizon Origin Expression (Kobayashi”) Age of deposition Remark
1 A —
1’ 1 C P1 1914 AD (KIE)
2 C E M
A
i} B P2 1779 AD (%)
5 C Sakurajima
— Minamidake
6 A P4 or 764 AD (KE)
i AB or
P4~P5 764 AD
8 — ~4.900 YBP
9 B — AW O No.l2 fFEicisHA V75 (5.700
10 v C 4.900 YBP YBP) RFEOHNAZELEARE (k) 7R
ME b MENEH LV RBH CIIB R ENE
11 P7 ~ Mol
Sakurajima
12 A% C Kitadake 6.000 YBP Pumice layer originated from Ikeda caldera
(5.700 YBP) (contain amphibole) does not
13 — find near No.12.
14 Ah EPTORAEWERDLNS
15 C BRIV T T wmH “ThAFRY”, AE'T,
VI e Ah 6.300 YBP
16 C Kikai caldera Local name : Akahoya or Imogo
17 A — Ab 6.300 VI DEEHERE i3 P13 SR oMk E O XNIK IS
18 W A ' HEAER L2 L HEH S 5, Humus of this
wE b P13 6.700 YBP ? layer seems to be accumulate in fine textured
19 A volcanic ash of upper P 13 deposition.
20 BC
21 BC Sak i 6.700
99 " BC akurazima P13 .
Kitadeke
23 BC 11.000 YBP

24
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Table 2. Origin and age of each solum consistig cumulic soil profile (2) (Cont.)
HE o ER Bfi T H IR FR UIKT) HEEN w %
No. Layer Horizon Origin Expression (Kobayashiﬂ) Age of deposition Remark
25 A P13& Pl4DEEA O FEIZHER L 72 KILIKS
P13 6.700 5 id PO EFROKIKIZEHEAERE L 72
X LR SND,
- B Humus of this layer may be accumulated in
26 AB e & P14 11.000 YBP ? ashfall during from P13 to P14 or upper P14
deposition.
27 PIUSEEBER LS h, BELBIIE A
P 14 11.000 YBP TH5, KBERIZL TBULSFHT 5.
28 X C P14 pumice layer is widely distributed in
Satsuma Peninsula, and is called “Satsuma”.
29 C Sakurajima (St) (Satsuma layer) More than 7 layers belong to this layer exist
XI Kitadake in Qosumi Peninsula (Hikari-ishi is situated at
northern region of Qosumi Peninsula).
30 A P14 11.000
31 XI A ~ ~
32 A P15 14.000 YBP ?
33 B
34 X1 BC P15 14.000 YBP
35 C
36 XV AB P16 14.000
~15.000 YBP
15.000 AWHTOREBEEOBRNOBERRE, ZOR
P17 ~ O TR BAL KK E 2T 5 B E
37 XV C 20.000 YBP (Photo.9) &5,
First deposition erupted from Volcano Sakura-
jima. Under this layer, unweathered volcanic
ash often exists (Photo.9).
38 XVI C — 20.000 T AD TR
— — 1 ~ Secondary deposition of “Shirasu” (Pyroclastic
39 C ‘lﬁ’a‘Eﬁ ) A 25.000 YBP ? flows from Aira caldera)
40 XV C
41 c |
{ Aira caldera
J 25.000 YBP 13 A S
42 Xvn C Pyroclastic flows from Aira caldera. Local

name : “Shirasu”
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TIRED LN W),

XV (No38) « - BB KILDKBREFKETHL “T 52"
(25.000 YBP) & P16, 17& DiREW.

XW (No.39, 40, 41) + + XV (No.38) (R LU, “3
T A7 OWREIE No38 L) b5,
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Table 3. Description on each solum of cumulic soil profile (1)
. G| * . =10) 1 il
WO HE F5 4F A sk ” = ' F BE R + . 22 :H:t@, Soi colc:_ur
Origin Age of N Horizon Laver Horizon Thickness P ol A
18t deposition o boundary ave (cm) Wet soil |Air dry soil
! L 10-15 7.5YR3/2|7.5YR5/2
B MG , B X =
1914 AD 1 1 ¢ 301 Ysvaz 25y
Sakurajima
Minamidake
IR 7
2 Lo« 520 2.5Y6/2 | 2.5Y7/2
2 B #
3 A 10-380 175 YR2/2[7.5 vR 3/4
BE Wik
1779 AD
Sakurajima B HE i3] i)
Minamidake 1 T B 20 - 30 10 YR 3/4 | 10 YR 5/6
B8 #&
> e > b 2.5Y5/4 | 2.5Y5/6
: 2 B e
6 - 25
ma 10 75 YR 2/2|7.5 YR 3/2
764 AD
or
764 AD~
B Wik 4.900 YBP
Sakurajima i3 G] fh
Minamidake 7 - AB 20 7.5 YR 3/4]7.5 YR 4/2
B OB @
8 0-8 2.5Y4/6 | 2.5Y5/6

*  JBH (Horizon boundary)

ok

#7% (abrupt-, wavy-, tranditional-boundary)
p.: pumice, w.p.: weathered pumice, d.: decayed, col.: coloured, s.: scoria, r.f.: rock fragment

S: ¥ A Shirasu (Pyroclastic flows of Volcano “Aira” in about 25.000 YBP)

=—— M% (clear boundary)
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- B ORE L] e
Gravel** Humus Remark

IKBEOKRBALER (KEXRT) | B Bk, 1914FEOREKIKD S AR, 1914F LB E T

DT &, Abundant DIEREIR DR Ao

fine p.(1914) Surface soil (now) . Blackkish brown volcanic ash soil derived
from Sakurajima’s ashes in 1914 and in 1914 — present.

IRt REfLES (REKRT) 19145E DR B KINKDRE, Nol & 0 b HE{LASHEITE S, FifEk

D, A, T ED, HWIKFD L DDONERERET S,

p.(1914) Unweathered Sakurajima’s volcanic ashes in 1914. Soil formation
degree i§ very low.

RIER T D/, i, KEABE, 19144, #EPORB EN-RBBRD/N, F, KARE, (K

Anglar purmice (in 1914 B KEXRZ).

from Sakurajima) bed. Anglar pumice (in 1914 from Sakurajima) bed.

#HEELLER (ZkF7) @ B 1 FHOBIREHERE, 17794 (ZhER) #EIF OB S

W &, Abundant WK s 5 BT & - B o K ILIK T35,

Fine yellow p. (from Sakura- 17792 H19144E F CTRB L TH - 72,

jima in 1779) 1st buried humic layer. Humus blackish brown volcanic ash soil
derived from Sakurajima's ash in 1779.
This solum was surface soil from 1779 to 1914.

No3 L L, at No.3 & BRI 2R T

Same to No.3.

T&o
Fine purmice (in 1779) bed.

Small amount

B-horizon of No.3.

No.2 ®KIEHR 7 (1914) & b b BALASHEST LT 5,
Buried C - horizon of No.3. Volcanic sand layer derived from Saku-
rajima’s ejecta in 1779,

B
Abundant

A

at

Small amount

B 2FHE OHBEBHIE, T64F (RFER) DXLk BV id764
AD~4.900 YBP Dk B ILERUE D@ TR & 72 KK A 5
HER SN L HEE SN BB KILK T8,

2nd buried humic layer.

Blackish brown volcanic ash soil derived from Sakurajima’s ashes in
764 or 764 AD~4.900 YBP.

No.6 ® A BREKIHE,

AB-horizon of No.6.

KWK, KILE & B\ i3l 8 D &R .
BLLTiFEEY, RhThalimdd 5,

Block of solidified volcanic ash, sand and purmice.
On some profile, this block does not exist.




10 mlll Bk - BH EE-EAN £BfX &K HE
#EI3FRK FEIEWNEORE (2) (Cont)
Table 3. Description on each solum of cumulic soil profile (2) (Cont.)
i : & S| A= * . =15) A 48 Soil col
W HE F& F 1L =t ol A 5 B R T ' R :EL@‘ oi coiur
Origin Age of N Horizon Laver Horizon Thickness phs + | & & +
8! deposition o boundary ayer Horzo (cm) Wet soil |Air dry soil
) o,
9 VB 30 7.5 YR 3/2|7.5 YR 4/2
"B i)
10 Ve 30 - 40 10 YR 4/6 | 10 YR 5/6
11 0- 15 H _#® @
B b 4.900 YBP 10. YR 6/6 | 2.5Y 7/6
Sakurajima 6.000 YBP % =)
4
Kitadake 12 v.oc 0 10 YR 4/4 | 10 YR 5/6
w0 i)
13 0-5 7.5Y6/2 | 5.0Y6/2
, =) i)
13 0-° 10 YR 6/4 | 2.5Y 6/6
HOE @
14 10- 15 7.5YR6/5]7.5 YR 8/8
OB @
l [ = b
BRH LT T . e 25 7.5YR6/6|7.5 YR 7/6
6.300 YBP
Kikai caldera
wHOOR 1n,
1 B i
6 | e > b 7.5 YR 6/6]7.5 YR 6/6

* J@$ (Horizon boundary)

Kk

#i7Z5 (abrupt-, wavy-, tranditional-boundary)
p.: pumice, w.p.: weathered pumice, d.: decayed, col.: coloured, s.: scoria, r.f.: rock fragment

S: 27 A Shirasu (Pyroclastic flows of Volcano “Aira” in about 25.000 YBP)

% (clear boundary)
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11

1 & AE b *
Gravel** Humus Remark
BHOMBE L ENIED, i No.6, 7 DERBEHIE L E3 5755, TEEOMBMEE DOILERRK

BUALER O/, HMBRIZE T,

w.p.: rich.

FBAL KB Oy
w.p. bed.

BALEA O/, MBS

w.p.: rich

Small amount

Abundant

EBHS 228274 % (andesitic) o No10 &, 9 & 11 L DRAELED
LITH5H,

These layers seem to be tranditional-horizon of No. 6, 7, but com-
position of ferromagnetic mineral of 6, 7 and 9, 10 is very different.
No0.10 is maybe mixture of No.9 and 11.

Z OB LR WVEIE D £\,

| On some profiles, this purmice layer does not exist.

No.10 & IS M- E BT 505, BRI DILFB AT & 20
IC58 % 5,

This layer seems to be same to No.10 but its chemical composition of
ferromagnetic mineral clearly differs from that of No.10.

&eAg NKILIK
Block of solidified volcanic
ashes

KL rg

Volcanic sand bed

HIKEOKIWKOEF, FERIZETE. K, NEHICREBELE
RelgEd b o

Block of solidified grey volcanic ash, uncontinuous, mottling on sur-
face or inner part.

AERAFET 5 KU,
This sand layer is seldam find on profile.

Kilibrg

Volcanic sand bed

No.l5, 16 L XML EL, THAYOLEBLE AL LE
BHS, SIS OALFRMBIE T RV EIXRE L B,

This layer seems to be upper part of “Akahoya”, but its chemical
composition of ferromagnetic mineral differs from that of “Akahoya”

B “THEY HbHWid A ET” B, #6.300FER DO RF SNV
T T h 0 ORI,
So-called Akahoya or Imogo layer, glassy ash from “Kikai” Volcano
in about 6.300 YBP.

TARYDOTEE, 7H57V L0 SMHE,
Under part of Akahoya, coarser textured than upper Akahoya.
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#3IXR RETEMEOE (3) (Cont)

Table 3. Description on each solum of cumulic soil profile (3) (Cont.)

- HEFEE A L . =] Rl TtRHE L +f  Soil colour
] ) F = =Eiva - -
EOrl?jin % Age of A N H Horizon LEIE . r'mn Thickness P + | & ¥
& deposition o boundary ayer Horizo (cm) Wet soil |[Air dry soil
2 B £
A 3 i
17 v 0 7.5 YR 3/4] 7.5 YR 5/2
ME 2 B @
6.300 18 oA 30 7.5 YR 3/2]7.5 YR 4/2
Sakurajima S ettt Ml B E e E R
Kitadake 6.700 YBP ? i3 &)
10
19 L 10 YR 4/4 | 7.5 YR 4/4
. )
10
20 B 10 YR 7/6 | 10 YR 7/6
# OB @
. 1 ,
KB e 2 LS 10 7.5 YR 7/8] 10 YR 7/4
6.700 bbb oo
Sakurajima ~ B H ol =)
Kitadake 11.000 YBP 22 W BC 20 = 30 5.0 YR 6/8] 10 YR 7/6
i i) =)
23 W BC 20 5.0 YR 6/8|7.5 YR 7/6
. # B8 &
2 05 7.5 YR5/4| 10 YR 7/4
)
‘ 20 -
#%E ALk % noa 0= |i5yR22 | 7.5 YR 3/2
‘ 6.700 e S B .-
Sakurajima ~ K () i
2 15 - 2
Kitadake 11.000 YBP 6 X AB > |75 YR3/4|7.5YR5/4
?
H B B
21 0-10 10 YR 6/6 | 10 YR 7/4
e It 11.000 YBP
% B &
5 #
Sakurajima 28 X« 0 7.5YR7/6] 10 YR 7/4
Kitadake
# B &
25
29 X1 ¢ 7.5YR7/8|7.5 YR 8/6
* E% (Horizon boundary) ------ #7% (abrupt-, wavy-, tranditional-boundary) == % (clear boundary)
Yk

p.: pumice, w.p.: weathered pumice, d.: decayed, col.: coloured, s.: scoria, r.f.: rock fragment
S: ¥J X Shirasu (Pyroclastic flows of Volcano “Aira” in about 25.000 YBP)
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g & AE i £
Gravel** Humus Remark

UL LA &L, | B HI3FZBOMREHE, 6.400 YBP LLEEHEEENS,

w.p. Small amount T it No18 2 b By, FEFIZELL-RBEBD EAORNI
- Nol7 Il D E L Ao b,

No.17 L[ L, BT BEESOFEIZLD No3 BIU Nob6 DELB LXK LES,

w.p. Abundant 3rd buried humic layer.
*************************************************************** Presence of yellowish rounded mottling in these layer is distingshed

FEFICEfLL-BAatFRX | &0 from No.3 and No.6 (Ist and 2nd buried humic layers).

I Y EEL, wpd. cols.

Small amount

BALEEROM, /AN, B, KA
E3E]

Bed of anglar weathered
pumice

KILES B
Weathered
sand layer

anglar volcanic

AL AR,
No2l i3, RRBWKIUEEBRI) YE&ET, No20 | Hig,
No.21 : {7, No.22 : Wi, No.23: KA

Bed of anglar weathered pumice.

Particle size of pumice are follows;

No.21 < No0.20 = No.22 < No.23

Small amount of volcanic sand and coloured scoria is found in No.21.

CORBERSWED H 5B, KINBERE, Lk (Nob) X9
KNSR, AETHD, BULIEA TV S,

This layer is not found on some profile. Weathered volcanic sand
and gravel layer, coarser texture than 1779’s volcanic sand (No.5).

e ITEUL L 7oA oM %

o

fine w.p.

B

Abundant

e

=X

Small amount

%4 FKE OMBEHRE,

FEHIRUL L 7o OBH R OB AT 51555, No.l7, 18,
19k EfELTBY, Ho, b4k,

4th buried humic layer.

Amount of yellowish rounded mottling is smaller than those of
No.17, 18 and 19.

FEoaxayviagt,

col. s.

T A, R, HBHAS L.

This layer is not found on some prifile. Clayey, white mottling.

BALE A AE, No.28 121
HBXa) v,

w.p. bed

col. s. in No.28

FEIRIL L 72/, H, KEADABE, No28 id No29 &1 b
Bo No29 id, No28 L) bHENFKELLEHEEDLL V. No29 BOH
B2 No.28 LAk LW EBOFHIET AT b H 5 (Photo.2),

Weathered pumice bed. Soil texture of No0.28 is more sandy than
No.29. For No.29, amount and size of pumice gravel are larger than
those of No.28. On some place, two volcanic sand layers same as
No.28 exist in No.29 (as seen Photo.2). :
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ik - BH EE-BEHN ESX-Ek HE

3R RETEMEOLEK (4) (Cont)

Table 3. Description on each solum of cumulic soil profile (4) (Cont.)

| HERE AR | L . = K " TRoOEX + 1 Soil colour
n B & @ f :
E()ri&in R Age of ’ N H Horizon L & H riu Thickness i T | B &% +
8 deposition o boundary ayer Horizon (cm) Wet soil |Air dry soil
E #B #©
30 XA 10 7.5YR2/2|7.5 YR 4/2
B B &
BB dbF | 11.000 3 XA 10 - 20 10 YR 4/2 | 10 YR 5/4
Sakurajima 14.000 YBP B B f
Kitadake ? 32 XA 30 7.5 YR 3/2] 7.5 YR 5/2
% &
33 X B 2 10 YR 4/4 | 10 YR 6/6
kS b
14,000 YBP  |--rmmmmmmrmmofommem e
Sakurajima B 8 =)
Kitadake 3 X Be 10 10 YR 5/6 | 10 YR 7/4
B #B 6
3 X ¢ 10 10 YR 4/4 | 10 YR 7/4
, ~ () gl
3 XN A 0-5 10 YR 3/4 | 10 YR 6/4
T e e
14.000 i3l &
Sakurajima ~ 36 XV AB 20 - 30 10 YR 4/4 | 10 YR 6/4
Kitadake 15.000 YBP oo oo o b
, B & (&)
36 XV AB 20 -2 10 YR 4/4 | 10 YR 6/6
. I
BB b 37 XV ¢ 30 - 40 2.5YR6/6|75YR7/8
15.000
Sakurajima ~
Kitadake 20.000 YBP

* R (Horizon boundary)

*k

# % (abrupt-, wavy-, tranditional-boundary)
p.: pumice, w.p.. weathered pumice, d.: decayed, col.: coloured, s.: scoria, r.f.: rock fragment

— Wz

S: % A Shirasu (Pyroclastic flows of Volcano “Aira” in about 25.000 YBP)

(clear boundary)
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T &R fii £
Gravel** Humus Remark
FEEIZELLL-BAoMBEL | B 5 FH QMBS
., BEOBIITRICZ A3 | Abundant BRI No30 A b il <, No32 A AUk E, D No.3l A5k
EZ W, - = | bV, Bad L VITHLOEIRBER (5 < EBHEPARIZRKNS
it 5) NRRHEND,

Small amount

BEOBEAHROBE N S AT, B, HaOTIRBER DT

dwp. e 1AEIZ L 5T, Nol7, 18, 19 BX U No.25, 26 DELRE L X5 LIS
B b
Abundant 5th buried humic layer.
Brown or white plant root mottlings often exist in those layers.
Black soil colour : No.30 > No.32 > No.31.
Existence of root mottling and unexistence of rounded yellowish mot-
tling are distingshed from other black soils (No.17, 18, 19 and No.25,
26).
IR L2 BAOM, /b AL, No32 DBREO LI THY, LEoHt, FEOEIRBEA
BLEROATYYEED, CERET LY, WG O EMEUE, No32 EEB S IR Y
| No34, 35 LML T 5.
| This layer seems to be B-horizon of No.32, but chemical composition
d.w.p. col. s | of ferromagnetic mineral is clearly different from that of No.32.
FEFI AL L - 8H o, /b r No.34 (3HMET 5 L E VLI R D, No35 ILREIEET 5 L gk &
BLEBAOZIT)YEED, %h, YEOBLOBEHHEDH MDD,
At dry state, No.34 becomes light soil, No.35 becomes pan. Small
amount of rounded yellowish mottlings are found in these layers.
d.w.p. black s.
FFEIRLL-EROM, /| & %6 FKEHOMRIEHE,
BLBEBOAI) Y %4ET, | Small amount RRBENTHEEET S,
************* - No.35", 36, 36" &, Rl—DBEALLTH I\,
& AL II TRRIZE S
Small amount 6th buried humic layer.
d.w.p. blacks. e Because of small amount of humus, soil colour is brown.

No.35°, 36 and 36" seem to be almost all same soil.
Amount of weathered pumice and scoria becomes larger following to
sub layer.

FEEIEH LB LR 8
HBDOFBRAIY Y EED,
d.w.p. bed. col. s.

BB ORMOHEFREY,

BHREILERRE, KEETHALH, BHLTWLDTFTHERIE
BLE5,

First ejecta erupted from Volcano Sakurajima in this profile.

Very weathered decayed red pumice layer.

This pumice is easily crushed by man’s hand.
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H 3R REIIEMHOLHE (5) (Cont.)

Table 3. Description on each solum of cumulic soil profile (5) (Cont.)

. . HREER | . ' & ik . +TREE X +f5  Soil colour
moo . & & . -
ElOrLihin . Age of * No M Horiaon L }fé H ri%n Thickness | & L& & &
. d r
8 deposition boundary ayer Horiz (cm) Wet soil |Air dry soil
. i 3 @
38 1 :
¢ > 10 YR 5/4 | 10 YR 7/4
20.000 " OB f
~ 39 e 30 10 YR 5/6 | 10 YR 7/4
25.000 YBP
WBRA LTS ?
Aira # #®) o,
A ) #
caldera 0 e 20 - 30 10 YR 5/6 | 10 YR 7/4
HH 3] 1A,
. i
! e 20 10 YR 5/6 | 10 YR 8/4
. H # #8 &
42 e BL*IT 10 YR7/2 | 25Y8/2
25.000 YBP elow
* R (Horizon boundary) - #1% (abrupt-, wavy-, tranditional-boundary) === % (clear boundary)
Yk

p.: pumice, w.p.: weathered pumice, d.: decayed, col.: coloured, s.: scoria, r.f.: rock fragment

S: 27 X Shirasu (Pyroclastic flows of Volcano “Aira” in about 25.000 YBP)

LHEED L7,

g3k (HLEFEZE) OFESH L, BEEEA
FMEB SN TV LB SAEZR (B 1ROARBS DR
BLUARSHEERICAE D) EHIFCOBE) TR
F444E (19694F) 3 A 3 H LHRFN464E (19714E) 7 A 30,
31H, FBAISO4E (19754E) 8 A 6 Hmar 3 ML < Bty
BE L ERORBYLIZZELTH L, 0%, Fh
JEAE (19894F) 12818, 19H IZFEKTAS, Photo.l DHF
HrHEER L >0HLHBRICEN L/ HEErm % FEE
L, SHICKETAIETE L DRI /- 2EEE 0B L
FWEDDHRER, EIE (>2m)dbEDTHL
HEOKEMK, SRESE, BRESEYOMETTEMAMR
%EBLC, 19764E1213 Nod2 @ “V 5 X" #&®HT

4B EHB L7 0% 18BRICHE LT,

No.14 i%, #+ R Ei No.15, 16 EBOTELLTEB Y,
Nol5& DR HHEL TWAHDT Nol5, 16 & [5—/2
BEARZLZWA NolS £ o EHIIHRETH Y,
EHEESEYOMEBETEMR L ELRY, B LED Nol2
(No.13 IZAEHE) 123 < Nol2k Nols L DREW &
Al Lg%,

No.17, 18, 19 OHEEBHEE KK DFEM %5.540
+130 YBP L RBERP ENBLH B, THAVHH
6.300 YBP T&H AHDT, No.l7 DHEMERIZT HAT &
N & RAK# 10048 135V 6.400 YBP DL & & 3 L 7-vy,
TARYDI0EL LT & OBIII LT OEBY TH 5,

No.3, 4 3B DOZAKE A (17794) 12X 1) Bl
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2

Gravel**

Bt

Humus

i %

Remark

ARV EED,

col. s.

FEod, NHEEET,

col. rounded small gravel

DAL OB T &
to

Red rounded w.p.gravel

AEOW, NHEEET,

col. rounded small gravel

KUK OEFER, BHELBELE kL IR EDBEAYWTERT A
R DB L B, No39 LFDTRY 7 R LAk 4% 2
T 555, WHMESIY OLFRAIIB S IC R R B,

Mixture (block of solidifed volcanic ash, decayed, weathered pumice)
and secondary “Shirasu”.

At dry state, this layer becomes hard pan.

This layer seems to be same as No.39, but chemical composition of
ferromagnetic mineral is different.

TRHEREM, 9 R &KX, KILES, BULEA B L UHEBROES
BOEREW.

No0.39 — No.40 — Nodl & T2 513 &L AR, Hago
FRRELY, GELEL L5,

No.40 (Zi3RE MBS,

Secondary deposition, mixture of “Shirasu”
weathered pumice, and coloured rock fragments.

No0.39 — No0.40 — No.41, amount and size of pumice gravel is larger.
Amount of red rounded weathered pumice is especially large in
No.40.

**, volcanic ash, sand,

R A T &, T AZHRT B HED B VIEKREILY T2,
Shalel Nodl L DBFITIX, BB (B2 ~3m) 2MHET B,
d.w.p. Shirasu ** or soil derived from “Shirasu”.

At horizon boundary between No.41 and No.42, very clear red iron
mottling exists.

ENFKIKE D AERIN/-LET, Nol HEEH, H#
BLA-BBEOKIEBEA (19144) T TOIBERIZER
+THY, FOEREEEBIVEBOEIZZNEN
3.87%, 10em&2.35%, 20emT, TRENDE E30mE TH
FHEREERII2.6%THY, EFHMOREKERE T
(2.86+135=0.021%) tHEH LB S, Nol7 DERFE
EEI31.88% TERBDESII30emTH B, HE-T, 1779
~19144F £ 6.700~6.300 YBP DEMFELR EOMEHERK S
HErR—EmzTE, 1.8850.021=90& 7%V, 7Hk
YETOBEEEH LB ORK LB D Nol7 ik, RIEEH
BTH7HEY I HHI00EIIHF N &R B,

BEIREHE RO Nol7, 18, 19 Tii, KEEE [F
BYEELRT. TEFETIE, —#K&I, T—C(&ERrE

BE)X1.TA=FHYWEELTH] L, £T7X, $£4K
WRL7Z2E 91 FREO No18 A b % <, LUF No.l9
HBRELERBD No17 25 b A e\, — AR IREHE T
BTH IREE (No.3,4), MIEH (No6, 7), XEBH (No.25,
26) (Photo5) DL HIW EBOERFEEEIHVONE
HBOREETH B2, (Nol7, 18, 19) & REEEIC (No.30,
31, 32) (Photo.l, 6) DEHELE T K EED No.30
DEREERIL3.76%, B TFED No.32 134.43% T
%<, EBD No30 AT HIZKRE, FED No3l it
2.69% TE b7\,
F—EHOEED THNL, EBTIZLEERESEN
ZWiETTHb, LML, Photo3 IZH BT E L, 1914
£ (KIEE3E) ORBKIKDHAR LEREN2.6%
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Table 4. Brief description on each solum of cumulic soil profile (Otsuka™)

RS e om omm | ¥ | EE RS © | B mi | %
OH-1| 20 | B | &0 | 8 BHEOELTKESIHF| 23 | 25 WHeE IR KEEOBEAE
(2.5YR 3/2) PLSEDEEIRKIZ & b A B, (5.0YR6/8)| A&
(| 10 IR o & KIE3HFFETRILIKE| 24 5 bl 5 ) “ite KBS & 22 7k BT
(2.5Y4/2) (7.5 YR 5/6) HORITRIEE, A
2 lo~10 & @ |Fos KIE 3 4ERLH O e .
(2.5Y4/2) | 8L B (R KIER 5 8) 25 | 20 28 @ T | BEEEER LS
3 130 | mma | &b | E@b | ZKBHUATI9E) IC (5.0YR2/2) AE
KL TRRDFL, HE| 26 | 20 | B 8 5 | & | Ei |OH-25 ® B BHMHKE
WIR% L (5.0 YR 3/4) *HL, TRIZKEX
4 |20 B ® INTHY
27 |15 | BB B HETHRMA R0
5 110 | B | &b FEA AR O KR (7.5YR5/8) %
(2.5 4/6) & 28| 2 | R E | &5 WD & U, KA
6 |20 B8 Bt | AL OE L (7.5 YR 6/6) BATOM
(7.5YR 2/2) 29 | 20 wE A T8 KABEAE OH-23
7 20 W 4t |OH.6 ® B WM % (5.0YR6/8) | 5Bt X 9 AREEAER
(5.0 YR 2/2) RY 30 | 10 | B2 8 @ BU | EAERELRE
8 lo~5| B | s KILB ORI (5.0 vR2/4)
(7.5 YR5/4) 31 |15 | BB & &t [OH-30 @ B @M
9 |50 | 8 @ | &t | &t |OH6 » BC B (5.0 YR 3/4) EHT
(7.5 YR 4/4) RT 3213k | B @& OH-30 ® BC IZ P4
10|15 | #8 @ BALETE 1 OH9 (7.5 YR 3/4) e
(7.5 YR 5/8) D EHTRA 333 | B8 @© OH-32 L L < BC k&
1 10 ® 18 6 F ARG (7.5YR4/4) WIS % H 3 5 DSKEfE
(5.0 YR 4/4) NS
come | ¥ | 10| #K @ KILBER L 72 b DT
S I P B L LRATOMI 1 (10 YR 5/8) B O BRI EA D
3 |0~5 N K \@ EE KK & Bbh D CroT )
1 ~ U BAEXKIK & B ..
< 3B | 15| B @ AR KILEHERE RS %
7575/ i J (7.5 YR 6/8) ETY
s | e HAER L JIWBR | | 2~ 5 BB B
’ - - (7.5 YR 4/6) 1
BB RES 7 7R 7|30 | ke BB R CH R
) » ) (2.5 YR5/8) Thb
Bl ERE FIER SmDIUWBE) 5 | 15 | w8 & IR & AR,
. (10 YR 5/8) ItBEaBLUYS 2D
17 | 30 | #8 il T, 2% OH9, RTE
(10 YR 4/4) {.‘._Zﬁl;ﬁﬂ} LEfLE A 39 30 T 252 L KIKORS
o - @ kg 7 E N (7.5 YR6/4) T RS
e (5%&3/2) Tﬁ;a?i;?)trOH_ 0 |20 | w8 @ .| (R eI E & )
’ A (7.5YR5/6)
o EEE IEHRETRED S 1 s | e m L (R eI &)
. . (10 YR 6/6)
20 10 (ﬁﬁs@ PR ORGR 2 UF| B8 a Rk (41 & ORI 8k
' , (7.5 YR 8/4) ERUEDH D, BILER
21 10 E8Hm | B # 3 AN DR ET A BA)
(5.0 YR 6/8) =
22 | 40 BB & h OB AHE
(7.5YR6/8) | bEL




BFEME KUK 3B W 19

#£FE L 72 Nol @ FIZ1978FE LR DR B KILIKN Y @
No.O StERE L, AHMAIER L >2H 5, Nol & Nol
EDORBFIIFRLHB LV, X 5T, (No. 17, 18, 19)
TiE No.18 AS100ELLERB L TH Y, £ LBITKIL
IRAS30cm3ERE L, #90E LI EHIEIL & IEREEREST L
7%, RRNUOHEDPHEL-2E2 5N, (No.30,
31, 32) Tl No.32 59150~ 2004E % B+ CTHIEIL L
D0 o BRI H 7R IKATHERE L, #9100~1504F 381k
DHEEIT LI L EZDDONEYTHA ),

EZEELPEMIBELLE I HoAiE B L 0@l T
T, No28 DEVEBIEI—RBDATH »7:4%, Poto.2 12
BAHITEL, No29 OEALERE O HEREOFIZ No.28 &
LB EBNROLNL, T4bb, No2d 2B
ETLEFbH 5B, No28, 290X, XIRBHEIZS I F—
HEx BT HCENL P4 (St ) TE L OKIIEE
CBABROFEE Y L TC\Wwh, KRTIE, EiL4EOD
BELHET L9 AFRMNOBE DS Photo.2 D
No29 o8 —%FH D No28 THLWRBITHES L
No.28, 29 3 ZFhZENn—BoOAEoHxtRE L7z,

A TR E DR DEHEY TH HNo.37 (Photo.
2,7, 9 OFEwELEREBLL L OB TR
DEO—REHFRE & A% 3N L ),

No.38~41 i3 “> 527 &KW, EINESEL-TX
HIHEAEY TH B o No.38 & No.39~41 4k R _EF—IF
DZRWERED D X D THBHD, HBiLD T L EEIEY
DOMETTEMED D72 ) Bede 50T L 72T
W 0ES, Thbb, ELRbEBEEHNL,

B 3EIZEE L/ No37 £ ) ot EDH, Nog, 11,
13, 13, 24, 27, 35, 36 3HAELLZWVWEBHLLZVO
T TICHA & ) IR E R & LTl ke, &EHE
DFEBEF BT IBFEEREOHErLRTT L
2L 72

AT, F2, 3K FIRIIRLLITEL,
Nod2 D “v 5 A" OLREDA2TE #17EH & HIkT L 72,

V # R

SHTICAE L7z BB O K513, EITHRRI464E (1971
#£) 7 A30, 310 &HEEHIS0E (19754F) 8 A 6 HIZHEL)
INZEZFHE (B 1 NoOAfSE X U AD SEEICH
A ANEBIRCOKBE) THEIRLZ, 25612, TRLZ
SO —E LRI (19894) 12818, 19H, FAKT
#% Photo.] DWiE (£ 1 XO@#Y) *BREEHL DD
HOLBICHE L Feeim L DRI L 720 &8, B3K
IZEEE L7 Nol3, 35, 36" i3 tEadrate s L
THEBMTHLOPBO CTHETH- 720D T Nold &

No.13 12, No0.35, No.36" ix No.36 (25 T—HEH L,
SATITAE U7, WFIEHRRIEBIZENFNEET b,

V IRt WEER

1., Hi&

B CHIERBOE, WhREERHC L Y EELAIE
L7214, 10BN L7V T7T TR &B 2 » 551k
WL, KA, REGHOEE (>2m) *&EHIEO=HM
SAi7e &% DIK ZAREEBIEEBEIOEIZ L ), EXMER
DIK- [T E5& K M2 26 & TE KB KM% B L7z,

WARMRE, BEYER L7 & oREME % B8Rtk
FHEIZE VAR EBRE L BROE KT L RRBREIC
BRELL, #NFNIEEEB L UOFH Y —FomEErs
B2 CpH: 4 BLpH: 10ICFAEL, ERHETH
BiRIF: pH 2R L 720 DT, MEPOERR, A0, #
T 58, REEICL AWM, HBLoeR L EIEIE-
72e

2, MiRLEE

S T E OIS IIERICRES L7ods, FO#HK
B, BIELTELT— 08D THESRIZERL L.

EoRINBEROBMEYEIICHE (>2m) dE
ORI DTA YT T LETR LT,

IRHEIX, BREDEHTIUTTHY, —RICERE
&R (FHYWEEDRIE) "%WVITE/NMILY, »DOF
MEL/NTHbH, MEDIZIEFTRE (6.700 YBP LLT)
FCOEHTETH A Nob, Nol8, 19 nEREEER
Fh#Fh 7.51, 3.88, 2.75%, EAZEIX16.2, 15.3,
15.7C, RHEI20.37, 0.41, 0.40 & X +EFFR/D
ETHbH, LHL, FRERLUTOEEEHELIED No.25,
30, 31 TIEEREEEE6.43, 3.76, 2.69%, FEHME25.5,
26.2, 29.1%C, {RILEIZ0.59, 0.64, 0.72& Wi L&
OHEEEHTB LY BRXELEERT, LT, WED
FTRIEEEEIPSOIIEIZINEREIN/-EZEZONA
WEHTROBEEEHLBTL, No26 320DIT&L,
ERFEES.T, 4.4%, EHEZE18.4,19.7%, IR EO0.48,
0.56 R/ REORELH AT, TNTHLLERELN D
KTH5D),

BEHEIF2.8~2.1T, —RICEREENZEWVITIENT
Hb, KIE3IE (1914) F&E» LB S KRB
KD No.l” mEHMER, KILEIXZFNEN38.5%, 1.04
LB H No8 ICRWT - HBICKEZMEEZRT, &
DE, SIS0 5 TRE L -EBREEARA D A
FEFEREM TH  RH SN RE bR E XK (1914
EEH) O EAMEIZ41.9%, FIREEIZL1.09TH -



20 il BEX - EBH EE BN EX-EEK HE
FS5E A TEOWHEM
Table 5. Physical properties of used soil
A B E LB =5 faK R Ar= ERFRE T B
Specisic Three-phases @ 100-D *
No. | Layer gravity distribution Coefficient | Hardness
, . o - Water Air of water
FULHE | ]ILE | Porosity @TE | dﬂ:ﬁ ‘ Al saturation | capacity | permiability
True Bulk Solid | Liquid |Gaseous rate
specific | density phase | phase | phase
gravity % % % % % % cm/sec.
1 2.54 0.76 69.9 30.1 37.5 32.4 53.6 46.4 1.9Xx1072 10.2
1 I 2.70 1.04 61.5 38.5 30.6 30.9 49.8 50.2 7.9X1072 20.3
2 2.32 0.53 77.0 23.0 26.7 50.3 34.7 65.3 3.5><}0‘2 15-25
3 2.26 0.67 70.4 29.6 39.2 31.2 55.7 44 .3 8.5X1072 16.0
4 I 2.45 0.67 72.7 27.3 24.6 48.1 33.8 66.2 2.5X107! 22.0
7”5 2.57 0.66 74.3 25.7 24.2 50.1 32.6 67.4 0.5X1072 7 8.5
6 m 2.27 0.37 83.8 16.2 66.4 17.4 79.2 20.8 2.0X10™* 16.5
7 2.63 0.56 78.6 21.4 63.5 15.1 80.8 19.2 7 3.9X107* 18.5
8 2.43 1.06 56.3 43.7 37.5 18.8 66.6 33.4 4.0x107 255
9 N 2.51 0.70 72.0 28.0 61.7 10.3 85.7 14.3 2.9%x10™* 21.0
10 2.62 0.62 76.3 23.7 65.2 11.1 85.5 14.5 2.1Xx10°3 20.5
7 117 2.66 0.62 76.8 23.2 66.8 10.0 87.0 13.0 33><10"3 24.5
12 \Y% 2.59 0.72 72.2 27.8 60.4 11.8 83.7 16.3 4.4X107° 23.5
13 2.76 0.66 76.1 23.9 41.7 34.4 54.8 45.2 ”772”.7077)7(10‘l 26.5 7
14 2.54 0.60 76.2 23.8 63.9 12.3 83.9 16.1 2.7X107* 23.5
15 i 2.31 0.42 82.0 18.0 70.8 11.2 86.3 13.7 2.8X10™* 20.5
6 - 2.65 0.77 70.8 29.2 55.7 15.1 78.7 ””21.3 1.1X107* ) 21.5
17 2.11 0.52 75.3 24.7 62.8 12.5 83.4 16.6 6.9x1072 20.5
18 VI 2.69 0.41 84.7 15.3 72.4 12.3 85.5 14.5 2.2x10™* 22.5
19 2.56 0.40 84.3 15.7 72.9 11.4 86.5 13.5 4.2X10™* 22.0
20 2.43 0.49 79.9 20.1 65.7 14.2 82.2 17.8 1.0X107* 22.0
21 W 2.43 0.53 78.0 22.0 54.0 24.0 69.2 30.8 1.5X1073 22.0
22 2.64 0.54 79.5 20.5 53.9 25.6 67.8 32.2 7.9X1072 19.0
23 2.50 0.35 86.1 13.9 58.7 27 .4 68.2 31.8 2.9%x10™! 160
24 2.45 0.59 76.1 23.9 44.7 31.4 58.7 41.3 1”.79><10‘1 22.0
25 X 2.32 0.59 74.5 25.5 63.7 10.8 85.5 14.5 6.4X10°% 16.5
26 2.62 0.48 81.6 18.4 71.4 10.2 87.5 12.5 2.9X107® "271.0
) 27 2.44 0.71 71.0 29.0 65.5 5.5 92.3 7.7 1.3X10°% 23.0
28 77777777 X 2.67 0.84 68.6 31.4 53.3 15.3 77.7 22.3 20><10‘6 26.0
29 XI 2.82 0.50 82.3 17.7 50.1 32.2 60.9 39.1 8.5X107? 18-23
30 2.44 0.64 73.8 26.2 62.8 11.0 85.1 14.9 1.4X1073 13.5
31 XI 2.48 0.72 70.9 29.1 64.4 6.5 90.8 9.2 7.0X107¢ 14.0
32 2.83 0.56 80.3 19.7 74.5 5.8 92.8 7.2 747.0><10‘6 16.0
33 2.86 0.43 84.9 15.1 74.7 10.2 88.0 12.0 1.3X10™* 18.0
34 XII 2.66 0.38 85.7 14.3 74.3 11.4 86.7 13.3 1.1X1072 24.0
35 7777777777777 3.06 0.54 82.4 17.6 72.0 10.4 87.4 12.6 8.0X1078 31.0
36 XIV 2.50 0.81 67.5 32.5 59.6 7.9 88.3 11.7 9.0x107® 270
37 XV 777777 2.58 0.32 87.6 12.4 67.0 20.6 76.5 23.5 1.1X1073 712%.0
38 ______ v . 2 65 0.75 71.6 28.4 65.1 6.5 90.9 9.1 1.4%10"8 250
39 2.57 0.90 64.8 35.2 55.3 9.5 85.3 14.7 5.0X107°® 23.0
40 XV 2.61 0.97 63.0 37.0 33.7 29.3 53.5 46.5 1.1X1072 26.5
41 77777777777777 2 7.766 0.97 63.7 36.3 33.6 30.1 52.7 47.3 3.9X107* 215
42 XV 2.77 0.80 71.2 28.8 41.4 29.8 58.1 41.9 4.9%10°* 21.5

* Value by Yamanaka’s hardness meter
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Table 6. Particle - size distribution of used soils
S - ——— Fine ;(Eiil (ji 2mm) —— Sk o Fine s,%cﬁ]il (; 2mm)
No. Gravel No. Gravel
(>2om) AB MR MBS WL LM (>2mm) AR MR R KT i
B3 %  Coarse Fine  Silt  Clay  Soil ¥ % Coarse Fine  Silt  Clay  Soil
Layer Sand Sand (0.02- (< Tex- Layer Sand  Sand (0.02- (< Tex-
(2-  (0.2- 0.002 0.002 ture (2-  (0.2- 0.002 0.002 ture
0.2mm) 0.02mm) mm) mm) 0.2o0m) 0.02mm)  mm) mm)
% % % % % % % %
1 3.4 35.7 40.7 19.4 4.2 FSL 22 62.5 75.5 10.1 11.0 3.4 LCS
o il A
17 1 7.5 26.0 50.0 22.4 1.6 FSL 23 72.4 67.7 15.3 13.7 3.3 CSL
o A
2 32.5 62.3 30.0 6.2 1.5 LCS 24 59.5 85.1 8.0 5.4 1.5 LCS
Y N A
3 1.8 25.8 46.7 18.3 9.2 FSL 25 0.4 37.6 32.8 22.3 7.3 FSL
A X o
4 1 2.8 23.6 50.6 20.5 5.3 FSL 26 0.7 50.4 32.0 12.8 4.8 CSL
A [ ]
5 9.8 &87.4 8.4 1.8 2.4 LCS 27 3.3 34.5 41.3 22.8 1.4 FSL
A @
6 0.1 15.6 31.4 46.6 6.4 SiL 28 4.4 80.8 11.1 6.0 2.1 LCS
m A X e
7 0.2 21.1 54.0 19.1 5.8 FSL 29 46.6 86.3 7.2 4.5 2.0 LCS
e &~ XY e
8 2.3 50.3 33.1 14.7 1.9 CSL 30 0.1 11.6 51.8 29.0 7.6 FSL
A L
9 0.1 25.3 57.8 14.2 2.7 CSL 31 2.5 73.6 18.0 5.9 FSL
v A X0 ®
10 0.5 26.5 62.4 8.6 2.5 LFS 32 45.8 29.4 23.2 1.6 CSL
A A
11 26.7 79.3 12.6 3.8 4.3 LCS 33 0.4 48.4 25.8 23.2 2.6 CSL
A A
12 V 0.5 19.8 62.4 14.3 3.5 FSL 34 0.3 27.1 46.9 19.7 6.3 FSL
A X1 A
13 0.6 51.1 40.0 8.8 0.1 LCS 35 14.2 45.5 26.1 21.6 6.8 CSL
[ ) A
14 1.5 31.1 42.6 21.1 5.2 FSL 36 0.6 24.3 39.9 25.4 10.4 L
A ) XN A
15 0.3 10.3 55.1 26.2 8.4 FSL 37 3.8 33.8 20.4 38.4 7.4 L
VI A XN e
16 0.5 47.2 26.0 20.8 6.0 CSL 38 3.4 28.3 38.9 23.1 9.7 FSL
A~ XM e
17 0.2 28.4 52.2 17.0 2.4 FSL 39 7.2 27.6 47.2 18.2 7.0 FSL
A o
18 0.3 42.3 39.1 16.2 2.4 FSL 40 16.5 54.4 33.3 8.3 4.0 LCS
VI A XV o
19 2.1 46.0 24.3 23.2 6.5 CSL 41 18.1 48.6 38.6 8.6 4.2 LCS
A o
20 13.7 61.3 15.9 21.6 1.2 CSL 42 15.4 46.1 30.0 18.0 5.9 CSL
Vi A X o
21 37.5 71.6 15.8 11.6 1.0 LCS
A
@ pH: 10 THE S /51L& A pH: 4 THWMEE LR

Amount of clay dispersed with pH : 10. Amount of clay dispersed with pH: 4.
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FEELIL—HTH, T/, KFEEM (764~766 AD)
B OB EBIR DB & A7 b No8 DEME, K
HEI343.7%, 1.06THRH L -2LBEXBPREROEE
RLTWA,

BEARBRBIIWEOPRE E TI12107'~10"%em/sec. D&
FTHAHA, WHE FRBIZIZ107°~10"%m/sec. DIEDK
BbZv, THETEKEOEVKEIIE (>2m) %
BEaE Y, BtEL6~10% £ <, ISR ET
BB BKEE . 8 X107 1.4X107%D No.35, 38 iZ;
3 ROWHEL T IR~ T EBRT L EAVEREY
EHT 5,

B (>2m) ITEDHEHRDOSA YT T4 (5B
3) ICHBREREINTWA I I, —DODBEATIE
BELTTRBIZZAIIEE, HBOEENE 2D, i,
WL EEIL R R, Thbh, TEHITHAEIZ RS,

E2ROBEFEREE 6K, 3 HONEML T HEK
BT LEUTOL) RHERIEONL S,

Pl I1B# (Nol, 1, 2

P2 -1IRB#E (No3, 4, 5

P4bHHWiZP4~P5 - - IEE (Nob, 7) &FR

HE R D No.8

ZhS 3RBETIRE-BEAND LBIZIEHMMNETH S
OTRWEICBIIAPL, P2, P4HHWIEP4~P
5 DB OBAENIZ L BRI — B O KL HEE
LI,

P7 - --NEH (No9, 10), FEEEBD Noll, V

(No.12), FEHEE D No.13

No.9—10 LMK EIZ7% 0 Noll 3BELEE (> 2m)
226.7T% % SUHRBTHY), VBIHOD Nol2 IZidiE
FEAERL, ETFO Noll, 13 X0 i35 2 Mk
BTHh, £-T, KWEHDP 7 1ITREFBHBEOEBLLS
(No.9, 10), (No.11), (No.12), (No.13) ®4 7 NV—7
Wi h bk EHEL S,

No.l4 i No.12 & “7H&¥Y" TH5H Nols DRE
LAGZINZFORNBHELOTMEOFHETH 5,

Ah -+ -V (Nol5, 16)

TR ® Nol6 DEMHIZ EED Nol5 & L I
HMEETH D,

Ah~P13- - - HEBHEEDOW (Nol7, 18, 19)

Nol7 — 18 LB ZIZ R A IZd b b TE&RES
B3 No18 DIFI L ZEmy (BT, 83X,
T/, RTEOD No19 OB, HHWEEIZLERED Nol8
XD AL FRPIIE VD, W, HEEERHL2IIZ Y,
TbbH, Nol8 & No.l9 DI FMEUILERE LW
EHIWT LB D, o T, BRFEE, FEMARORMEL

5 No.17, 18, 19 &< RA—RHOHEEY Tt wvwE
ZzoNEH, LaL, HEENED MBS OMETT
FHEEBERTREREITIE A CFR—DEFIZ 7Oy b
ENTWAEDT (F7, 9N F—REE L,

P13- + « I/BHE (No.20, 21, 22, 23) B X UAE

#& DNo.24

B (>2mm) FEIIFHE6RITIRLA LI No20 —
23 ~13.7%—37.5—62.5—72.4 LBHS H 2L, 23
—S2UTHOTMICHKEIIELT 2, LAL, #Bit
0.002mm) &E13, L2RBD No2l:1.0% HrE&o7:
B5EI$0.6%), 3RO No22:3.4% (Bra&H/:
BOETH1.3%) LHLNIITREBO No22 DR+ 48
AE, PIBIZIZBHEETH LT, AWH CIIREM
BOBmHS=2D Xy )N—, bt WEEDO_D
(No.20, 21), (No.22, 23) & AR#EHD No.24 23R L
TWwhERG L, L L, BREDITE ity
DIEEMEITITEAER—ThH 5,

P13~P14 - - - HEEHEONEH (No.25 26)

TR D No26 DiTH A LEBD No25 & b b HKET
H5b

P14 (St) c EFBD No27 & X (No28), X1
(No.29)

No.27—28—29 L ALK ICEIL T 2 D T=ZFILF—Z
DX THbH, LaL, No29 OEEERII46.6% L R
HICHEL, $72, No27 & No28 # k&35 &L TRD
No.28 DT+ EEIZ EEBD No.27 L ) S BHSHIZH W,
& o, PUIIRHFEMHBEOTESEDEH 26 No2?,
28, 29 OERBAAWEICHEL/-EEZONL S,

P14~P15- - - HEEHBOXITEHE (No.30, 31,

32)

No.30—31 &L MR EICE LT 5 & 5 TH 525, Noil
OMBERFEIZLERBD No30 L H AHSNIZELLTL
4 No3l DIFHAHBE & ZE 2V, $72, No32 D
A, BMEEEIZEBO No3l X1 bS5 WAsHEs,
TEEES ARV, ThbE, ZHB OB THREMR
BOEFHERIROLNL LV, ERESGEEIRTED
No32 KR THbB, -, XIEBHETHWERLF
KEIZ No.30, 31, 32 iZ& K DRE—FEOHEEY Tz %
WweEZoNEL ), T/, EEEEYOMETRERIE
FREFRLTHAHZEOMEBEEFEBL T A,

P15+ - - XIT (No.33, 34, 35)

No.33 XML (6K, B3N, ERFEEE (B
7%, B4 L VEETIIXIBEOETELITH
B No32 LEBELTWDL L) ThHAN, WEELYD
TEMBDEFICR LR LOTHOBHE Lz, ZORBH



24 anll BESK - BH K - BN BX - Rk HE

DB THSB No33 IZKED No34 L HHAET
HbH, FRBTIE No.34—35 LMK EIZENT 5, £ 5T,
(No.33) & (No.34, 35) ®2BHIZHIFT- VAl 7L —
TIIREL DR O U EMBE 22 VEM L T 5
DTPISO_DOD A »N—LHMW L7,

P16- - - XIVEH (No.36)

BEFEIZIE5E 3 RICEEE L 72 & 9 12 No.35, 36, 36" X
D75,

P17+ + + XV (No37) O—RBTH5,

WBREANVT T OEEY - - - XV (No.38), XV (No.39,

40, 41), XWI (No.42)

No.38~41ix “¥ 5 R” TH5hH Nod2 LixESHERY T
&5 No37 DIREWTH %, No.38—41 & B I MLk
BIZEbT B, LA L, No38 DiemaMeiy o wHEM
Beid No.39~42 LIEEICEL 5D T RHEFR OB AT
P DHLET A EEZHORBELE L7,

EO6RIRLIEMIEEDA, @HIIRLTEL, [
—BHENRERT & TEo+IE, —6 (No.30, 31,
32) #BATHE, TXC, pH: 4 HBHWIZI0D VT
NHTELFET %o

No24 S COMEHREEI THORBETIE, FLEDOIE
B O(KIE3ERBEORBNKIIKE M &5 188) %K
N B L, 2L ASOTEREPEHEEECHLENE S
WM B, KIKLEIZE(L, HbEREIKT, EHE,
HEBOBRSAMIGET L, TATEERVEL, %&E
HPEL 20, M dBmER <L a8y 5L o—KiH
YENFTLLDTHA I,

L& L, No25 (6.700~11.000 YBP) LATF Tix, *&
A pH i 1007 VA VEITHHTHEEL SV, 7
BEOLFHETL, TIVAVEITE S SEHT 5L
BT, No28, 29, 30, 31 » I & BEREWRIAAE L/
T, NaF QL2 X % pH FARBEIFENL I TH 5,
HoT, WHIOTEHBIZE, Wb HEEELL 2 REIR
=, EBOSER LEHEST VI Y ACELIES
B LA LR SEEEESRER T I C Bk L, FES
YKL o 72D THESDEEM LY ST )MET
LT A EE L2V,

F6RDO, AMEA LM LB EhFhits pH
(4 DHEL0, 100HE4) THBLHENL.1~2.34%
THHH, No37 DA, pH: 4 THET AL ER
1.6%, pH:10COSBAELEIZ7.4% T4. 605 L FRR %
E%R U720 No37 \ZidAs S EEERIEAS T 80 13320 &
ne, 7TUh ) BT ENEEICE A T LG
ol

VI EEiLtD{bsH

1. Ak

B TR L 72 BRI BB TER L, HE2mD
MFLEECRE (> 2mm) %EFH L2 HOMLT %2 Ls0HIC
it L7z,

pH, WEBE, ®KE, £®FEHK, CEC, THMtiEx,
B NFRE, 0.1 M NaF MLE (2 X % pH L&, W
NHEEIE - TOW L7z, @REEE T Tiulin KiE
2 & o 7225, B #EILE EY ATRIE L 72190°C D is
FTI09 AT - 72,

2, EREEE

THHERIIE TR, EREGEOES T 7EE41H
R L7,

VI, XIBEOBMBBHELEYBRNTLE, —f&aIz
3, A—BENTIETRICZLIZE pHAEL 2D, #
EREIINMNIRY, EREEE BEERE), B4
A E (CEC) OfE, £3cHMiEd, (Ca, Mg, K,
Na) Eb/NC% b, L L, EEMMEIZAI, BEE
I FRERIE /M2 b, NaF MLEIZ X % pH EHBED
HIMPNE LB, F—BEANTIE, FA—8HE, I—%
BEHETCLBEPETLAEELONRADT, LEL
1FEKINR BT L 7L 2 RTBFELET A
DIXHARDHERTHA I,

XVIEH# (No39, 40, 41) w5 ARAELTRBI
PIREFEDLDTHAEXNBE (Nod2) TiF, #0L
o ki oR , TEIELAEE LD BB
2%, NaF MLEIZ X % pH FHEBERHES »IINTH
D, BREFELL LV, ZOHEIEL T AN ZDOLE
DREBXIUBE L ZEEPRLRHZ EIERAYTATH
590

BEM»SOKIE (19144) HEWTH5 1 BE (Nol,
1, 2) EMEPSLDEK (1779~17804) HHE®HTH
HIEE (No3, 4, 5) 2M~XVEHEHOLHIEL ik
T5&, pH, HEME, £RFE, S5HIIE6EOH
TEMIIFFE UM TH o THHES S IBERETRIUR K
pH (NaF) DMED/NTdH B, KUK EEOHEH & bW
ANRE FALH OIEE I AL SNEKRE L ERBE
PREOME L &V pH (NaF) 251, TRBETIZEV- O,
KUK EEE L CREZERALBER ICHLEEZONE
9o NBETIXI35ERM (1779~1914), 1B TIIS74E
M (1914~1971) KRRICEEEMT L2EBLTH-TDH
KUK E L TIREE L7REIZIGEL Ty vk i
ELHBL,

EIFHOBMEBEHEETHHBHED No.17, 18, 19
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DERFZEEIIFNFNL.88, 3.88, 2.75% CTH BN
No.l7 DENFZRS/NTH Y, HBWRHEKELERDLIITH
B COMIIME BWEiLHEK) THd~7z L 9 I No.ls,
19 o+, BHEBRL PR VETL20H LI
No.17 »SHEfRE, L L - LMRENL S,

ESHFBOMEEMESO XTI EHE (No.30, 31, 32)
THEREGRIZFNFN3.T6, 2.69, 4.43% LB TB
D No32 DERFENR D E V', No.30—No.3l ~DH
BHEOEAIIMOEIE L FETH 525, No32 DAMH
No.30, 31 & DEHFEMEEHED TRy, FIREOVEE &
Rk IZ No.32 O LIEAL A7 D #E4T L TV AEREH I
No.31, 32 »Hf& L, LigEfk, WiERI HmEo %
AELI,

L2L, £6KRIZRAITE L, No30, 31 o¥itia,
FOERTH D No.25~29 E[EFIZT LA VAT L
SELL, No32 iZFDTRTHAH Nol33, 34, 35 LEL
CHELIZBEMRI T L K AT 5. £72, No30, 31 id&
REBEEENZWVIZD b 5 T BB IR 31595
1424 £ KBS/ TH B, L7245 T, No.32 id No.30,
31 LIFRLABETVE (REMR) THR~N/-LHIi
No33 LR—BELIZBZONED, 7, 9IHNOBEH
TSR OME TR ILE TH S 2274 T & <, No.30, 31,
32 13ITIZE UHETICALE L, No.28, 29 7 & UMZ No.33,

C

%sdr

T.2¢

3.6 F

1.8

1”3 5 7 9

34, 35 OMWBHE L IIAH VBN TS, X 5T, No30,
31, 2%z CEA—BEEL L/,

F7, XIREE (No.30, 31, 32) OTHEMEKSEIL,
FNFNL1.92, 1.66, 1.60 cmol (+)kg™* &Ltk
HRDETHL, XMBHED No33, 34 $0.74, 1.10&
NN EV, REO—RIEWHALTLERL2, b
TEHEK EEDE W HIBEO—REWOERFEHIZIEZH )
EATHAHIEEA (Orthoclase) NN &I hTWnib,

BAMNDOEREEEOES S 73 BBITHLERES
EHBHE, BALOHUINIZENTH 520 HBET 5,
(No.2) = (No.3), (No.5) — (No.6), (No.16)— (No.17),
(No.24) = (No.25), (No.29)— (N0.30), (No.35)— (N0.36)
DERZEEOEWIIPS PICBEOMELZRLTY
5o

KRBT IIRE OBHER T OBHDE 2O\ T
FEM I AT R o 720 F DBERFS 2 LTI T 5,

1) kfifz

[(BAE, KIE (1914) B X V% (1779~1780) BEft
DI BRIFEDOREIRIZHFK T 2EMLERB (Nol, 3)] TiX
FEHRERED A log k 13K (0.5~0.7), RF 2/ (28~92),
Pg BB A 7%, PQ E@EV (41~57), REBWMME
EBDITRFEENIKIZR B2%, KICLEIR, UTomh
gL TRBORHMBEED FAETH S,

1 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 Sample
11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 No.

F4 HERIEOLRESEHEKX

Fig. 4. Diagrams of total-carbon content of used soils
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g7 EIEOFEE (REML) (1)
Table 7. Chemical properties of used soils (Air-dry fine soils) (1) (oven dry basis)

#E B HEBREE ERF  EEE RFE A A >~
No. Layer KA =
Acidity T—-C T—N C/N CEC
pH % % cmol
Y, Y: N- (+) kg™!
H.0 N-KCi N-KCl CaOAc

1 5.3 4.5 2.38 11.82 2.60 0.21 12.4 9.65

Iy I 5.8 4.7 0.25 5.25 0.41 2.83

2 .8 5.0 0.22 3.50 0.40 1.03

3 5.3 4 2.85 19.36 3.87 0.29 13 15.82

4 Il 5 4.9 0.64 12.88 2.35 0.18 13.1 11.23

5 5 4.9 0.99 5.85 0.42 3.52

6 m 5 4.6 7.26 52.88 7.51 0.41 18.3 41.61

7 5.7 5.0 6.60 25.64 4.28 0.38 11.3 25.71

8 6.3 5.4 3.25 10.18 1.40 0.14 10.0 12.11

9 I 6.1 6.98 18.72 2.59 0.26 10.0 24.63

10 5 5.5 4.73 14.95 1.47 0.15 9.8 18.78

11 5.9 5.5 2.23 5.39 0.48 0.04 12.0 4.93

12 vV 5.9 5.4 7.50 12.20 1.00 0.11 9.1 17.76

13 6.2 5.5 2.23 6.87 0.53 0.05 10.6 6.49

14 6.0 5.4 7.14 11.50 0.81 0.09 9.0 16.34

15 Vi 9 5.4 8.53 ©15.02 0.55 0.06 9.2 24.93

16 5.7 5.3 6.33 10.80 0.38 11.85

17 6.0 5.4 10.02 18.84 1.88 0.18 10.4 34.36

18 VI 6.0 4 7.39 27.15 3.88 0.28 13.9 42.45

19 8 5.4 6.71 21.09 2.75 0.20 13.8 35.68

20 6.0 5.4 6.81 13.04 0.67 0.06 11.2 20.60
21 VI 5.9 5.3 4.28 11.42 0.48 0.05 9.6 13.14
22 5.9 5.2 7.17 10.55 0.22 10.53
23 5.9 5.3 4.44 11.57 0.40 13.53
24 6.1 5.3 2.54 11.57 0.39 8.11
25 X 5.8 4.9 6.38 47.44 6.43 0.29 22.2 47.03
26 5.7 5.0 4.82 33.39 3.7 0.22 16.9 36.35
27 5.7 5.2 3.60 16.02 1.05 0.08 13.1 22.26
28 X 6.0 5.1 3.47 11.32 0.17 7.97
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Exchangeable base cmol (+) kg™ Base pP— pH (NaF) Moisture

— —  Saturation Absorption After of

Ca Mg K Na Degree Coef. _— Air-dryed

% 2mm. lhr. Soil %
2.22 0.34 0.41 0.26 33.5 235 9.3 9.8 1.72
0.42 0.08 0.03 0.02 19.4 133 9.2 9.5 0.73
0.32 0.06 0.02 0.01 39.8 141 9.4 9.7 0.85
1.65 0.34 0.08 0.03 13.3 829 10.5 11.0 5.28
1.17 0.40 0.20 0.11 16.7 585 9.8 10.6 2.90
56 0.19 0.20 0.10 29.8 215 9.6 10.6 0.80
3.50 0.81 0.52 0.35 12.4 2250 11.1 11.5 10.64
2.12 0.44 0.32 0.32 12.4 1851 10.9 11.5 8.79
0.82 0.17 0.05 0.15 9.8 1090 10.4 11.3 5.22
1.44 0.33 0.18 0.22 8.8 2528 10.4 11.4 10.85
1.27 0.34 0.15 0.24 10.6 1523 10.5 11.3 9.63
0.49 0.12 0.12 0.28 20.5 1442 9.9 11.1 3.93
1.45 0.36 0.17 0.19 12.2 1826 10.6 11.3 11.47
0.55 0.17 0.07 0.16 14.6 1274 10.3 11.2 3.84
1.02 0.27 0.23 0.26 10.9 2405 10.6 11.3 11.47
12 0.39 0.76 0.72 12.0 2558 10.6 11.3 12.90
04 0.35 0.44 0.43 19.1 1833 10.3 11.2 9.46
1.98 0.47 0.41 0.65 10.2 2370 10.3 11.2 16.50
33 0.44 0.40 0.72 9.2 2565 10.4 11 18.31
1.89 0.46 0.63 75 10.5 2436 10.5 11.3 17.48
0.98 0.33 0.68 0.52 12.2 2068 10.2 11.2 11.59
0.84 0.33 0.73 0.67 19.6 1830 10.1 11.0 6.91
0.95 0.36 0.71 0.52 24.1 1564 10.0 10.9 5.24
1.08 0.43 0.60 0.52 19.4 1617 10.3 11.2 5.06
0.59 0.24 0.49 0.41 21.3 1266 9.6 10.6 4.68
3.05 1.28 1.07 0.58 12.7 2438 10.7 11.4 15.11
2.28 92 84 0.97 13.8 2290 10.4 11.3 14.19
1.20 0.53 0.46 0.54 12.3 2254 10.2 11.1 11.46
0.60 0.21 0.24 0.16 15.2 1190 9.7 10.6 6.07
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Table 7. Chemical properties of used soils (Air-dry fine soils) (2) (Cont.) (oven dry basis)
#Hort = HEERE ERF EEHR R B A 4 >
No. Layer KA
Acidity T—C T—N C/N CEC
pH e % % cmol
— — Y, Y, N- (+) kg™
H,O N-KC1 N-KCl1 CaOAc

30 5.3 4.6 13.72 44 .56 3.76 0.20 18.8 37.07
31 X1 5.5 4.7 7.60 34.69 2.69 0.19 14.2 32.19
32 5.4 4.8 7.28 35.35 4.43 0.25 17.7 44 .05
33 5.9 5.3 5.05 20.19 1.45 0.12 12.1 36.86
34 X 5.9 5.2 4.78 20.81 .79 0.13 13.8 33.10
35 6.1 5.2 3.91 18.94 0.68 0.05 13.6 15.73
36 XV 6.0 5.2 3.43 18.46 1.38 0.11 12.5 30.04
37 XV 5.7 5.1 10.04 23.57 1.00 0.10 10.0 36.36
38 Vi 6.1 5.1 4.61 16.21 0.59 0.06 9.8 23.63
39 5.8 4.8 4.10 45.71 0.42 17.35
40 XM 5.7 4.8 3.40 10.91 0.18 14.61
41 5.6 4.7 2.16 11.12 0.13 11.62
42 xvi 5.8 4.4 6.65 9.19 0.12 13.06
2) g END) BENENRHFETH D, ARETIEEE

KILF R £ 12764 AD~6.400 YBP & A7 &
n5 (Nob, 7, 9, 12, 17) T, EHEEED A4 log k X/
&< (0.3~0.5), RF {3100~150#2E T Pg 2 S B2 &
A, PQ XV (8~39), RESEHEMIZE D L HRE
EFARITME LY DHL 2KV,

3) THiE

(No.18, 25, 26, 30, 31, 32, 35, 36) THeFERAL
126.400~9.300 YBP & s/ S b, BEHEE®D 4 log k
130.5~0.55% %, RF 3% <, 120~165T, Pg &
L, PQIFEV (49~78), RESEHMIZE L %
IIRFEERLAEEGE, LB, PREB LY IHL2IIK
ThHb,

FBTRICRZZTEL, KESIRBLALZTHNETH S
No.25, 30, 32 DRFERIIFNFN22.8, 18.8, 17.7&
FOLENEMERTH S Nod, 3, 7, 9, 10, 17 &1
SHOLNIIKTHY, Nob (REE 17.52%, RER:
18.3) T® No25 (JRER :6.43%, RER:122.4) X
Db, REEWMIE D %) REFXLRESTE Y,

KFY OIEREBTLRE AT IC L AU AR I I I A 3R
? Pg (P EIEAEEE & L COTREWRIN A X7 b VIZHHR

B EHE L7z Nol7, 18, 19 o No.l7 1213 Pg %% ¢
AHOHIL, Nol8, 19 IZIIFBERKEEINBETERT S
&, Nol7 id No.18, 19 138 7% 55 MBEMT TER L
BIORBEL bEZB LY. LhL, FEELIL, BELOK
RS h OME T FEMA T No17, 18, 19 i35 &
FM—T, EB®D Nol5, 16 & FE® No.20, 21, 22, 23
SN ONICBRLOTH—BHE & LAY, SRty
(M%) LwmE ((FE OETHSERT AL I N7
FPHMERE LTLLuad Lk,

VI Sk 4 # K&
1o —RELARK

1) K

I ZE DR ZEFAT OBIAG 748 (2 ~0.2mm) , §ES (0.2
~0.02mm) 5L, SEMTEMEEIC LV FL LTHRBED
KIWT S A %BEL72,

S5z, M, M %E X ) vEHERTERL, HERIH
FHEERMEE ) X MO E RAD-RB B2 L0,
CuKa-ray, 100 KV, 30mATX#MEIH 2174\, FEEIZ
B LTw5AY7 N7 27 (JCPDS FILE NAME MIN.



FRAEMEK LK 3 i 29

AR A AL RRAI R BRRRIIPUR %L JREZAl D
Koy

Exchangeable base cmol (+) kg™ Base P— pH (NaF) Moisture

Saturation Absorption After of

Ca Mg K Na Degree Coef. - Air-dryed

% 2mm. lhr. Soil %
5.01 1.62 1.92 0.69 24.9 1595 9.9 10.9 9.82
4.54 1.55 1.66 0.45 25.5 1424 9.5 10.5 9.69
4.18 1.35 1.60 0.39 17.1 2459 10.4 11.2 13.55
3.42 16 0.74 0.21 15.0 2542 10.2 10.9 18.78
88 1.58 1.10 0.52 18 2506 10.0 11.2 17.83
1.62 0.45 0.28 0.19 16.1 2472 10.1 10.9 15.63
1.72 0.46 0.37 0.39 9.8 2319 10.2 11.1 14.64
2.33 1.01 1.03 1.00 14.8 2598 10.1 11.0 17.66
1.68 0.43 0.31 0.50 12.4 1904 10.0 10.8 12.34
1.61 0.45 0.55 0.43 17.5 1505 9.8 10.6 7.97
1.06 0.33 0.64 0.60 18.0 1053 9.7 10.4 5.62
1.12 0.30 0.50 0.32 19.3 977 9.5 10.2 5.51
2.54 1.02 1.30 0.72 42.7 484 8.7 9.2 8.27

ERAL 3550 2B S L TW3) % B Ok S %
E#IJ% Lf:o

2) WHRLEE

%8 RITE O N —RIWARK OBERE 2 7R L 72

HEHWIE T A (Hyperthene), ¥ EHMA (Augite)
B L S (Magnetite) PETHRETNTOBHEI|Z
RHahS, fIHSHEER (Orthoferrosilite) dEH1Z
XHEH T/, L2L, 2ALAR, ARAIX
ELEFBIIBRATE LYo/, LT, WiEEE
3 A HBORMOFIISMEBEELRE (1 k) (B c &)
(5.700 YBP) HHRDHERRMII W EHIMT LG L 5o

BEMIIFEEKINT 5 A L RAME (Feldspar) TH 5,

KM, BEMEET T, FhEhn—IzEL, #aE
STz, ZILEIC R 72D LTnb D%,
B2, RKEZEGANLT S XA RBSRBEETI—F 4
YTENTVEHBDIE W,

VIBHEDT # kY& (Nol5 16) Tix, ook
BE BT B EEADOKIT T ADPIEEIZE W,

EIRIIIEWML 2o 7205, RABEOERIL, KE
F (Anorthite) -EEA (Albite) RHVIOFEHR (Plagio-

clase) TX#HEITD v 7 MEN TIZHEIXKEA (Bytownite)
(Abg Anzo - AbjgAngy), " PE£ & A (Andesine) (Aby
Anszo - Abso Anse) dF b7z,

—fZRIZIE, F—BEATIELEB T OFKERYS
%L, ERADEENH Y, F—TETIE, Mo
FH L) QIKRADRL %, ERAOHENEH VL
) TH5b

XIE# (No30, 31, 32), XMEHE (No.33, 34, 35),
XNVEE (No36), XVIBHE (No38) BLUTFXTH
% NoA2 [ZIXXMEM DY 7 oo T#HITT, noaA
AL, FTHA M EOMTIMOFEITREINT
W,

XTI /EH (No.30, 31, 32) D& HED IEE A (Orthoclase)
IS TIEFARAPTOIRD L, AEOLEME TR
I ORBRBOREHEKEEIEHAEPRAROEY
T, ZOHEEIL, SMELEWIIRINENGWBED
KEELDOMIZIZ, HONCERLZMBEGR S L L%
AL TWh,
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EEABLUEBEOFYED V/ Fe FEILE Zn
/nﬁimwm%%,%g,mlku%n%nﬁﬁﬂ
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Table 9. Chemical composition of ferromagnetic minerals in used soils
HAE ER Fe Ti Mn % Zn AE EH Fe Ti Mn A Zn
No. Layer (%) (%)  (ppm) (ppm) (ppm)  No. Layer (%) (%)  (ppm) (ppm) (ppm)
1 59.88  6.83 4231 4170 655 22 57.50  5.68 4770 2685 834
ik I 5836 6.70 4120 4066 620 23 N 5742 .64 4835 2691 837
2 58.52  6.95 4438 3822 645 24 54.26  5.51 4824 2824 780
3 55.10 8.13 4633 3022 694 25  _  61.01 5.65 4220 3297 829
4 I 53.09 7.85 4251 3238 695 26 N 6244 5.67 4225 3208 823
5 56.27 8.65 5069 3190 722 27 56.32  4.82 4280 3339 739
6 53.22  6.93 4208 3614 693 28 X  58.36 4.91 4270 3243 797
7 W 575 655 4116 3784 654 20 XL 61.05 5.03 4175 3480 813
8 60.84 6.22 3890 3812 622 30  64.69 6.10 4315 3895 838
9 55.50  6.64 3828 4302 618 31  XI  58.48 6.10 4122 3778 753
w0 YV sear 667 431 3982 707 32 64.29  6.99 4327 4154 872
i 57.60 5.79 4611 3304 809 33  62.22  6.66 4355 4928 669
12V 57.42  6.19 4814 3052 833 34 XN 58.93 5.30 3717 4765 633
13 54.98  5.55 3830 3378 667 35 54.26  5.36 3718 4316 599
L7 57.04 6.15 4876 2930 865 36 XIV  56.20 6.02 4156 3530 677
15 61.82 5.8 4644 2173 849 37 XV  56.07 6.19 4160 4300 653
16 U 5673 550 4732 2061 778 38 XV 56.96  6.02 4429 3621 724
17 57.28 6.10 5120 2948 845 39  56.95 6.35 4887 2650 916
18 W 55.12 5.8 4961 2837 818 40 XVl 58.18  6.04 4978 2174 1008
19 55.75  6.13 4955 2775 842 41 57.51  6.06 4997 2059 1040
20 . 58.77 5.85 4732 2976 818 42  XW  58.84  6.19 4916 2198 1093
s W soe0 564 4s1 2811 780

IE (1914) BROMHEEMOMETELEEL, Fe
152.8~66.0%, Ti:3.77~9.25%, Mn : 2810~5790
ppm, V :1780~9030 ppm, Zn : 457~1016 ppm &
LT,

AMEORXB TIZEIRITR LA LI, Fe!52.84
~64.49%, Ti:4.82~8.83%, Mn : 3717~5120 ppm,
V : 2061~4928 ppm, Zn : 620~1093 ppm THELSIET
NTEROOMEOHEMNICAD, V, Zn ZEKH LD
LILVEHFRICOA LTS, £, Zn EBIEV S
2B LTI ARRABOXV, XVIEED No.39~42 %
B4 B L620~87200#IFMICH D, S 55 MmEHED
Wb,

#3FOWHEE, [EOWELERS L UZFoh0g
BCREBEOHEIERESEY O TTERMAREFHA L2 &
FEABAD, RETRRO THEDOEREL L7-THE
N5,

9, 10RICRLZTEL, TE® (P1) (Nol, 1,
2) — [E#E (p2) (3, 4, 5 DZEILTIE Ti, Mn,

Zn EEOHEM, VEEORVIIELMTH B,

I (P2) (No3, 4,5 — II (No6, 7) (P4
HWIEP4~P5) Ti, Ti, Mn, Zn DL, V O
ok EBOLNG,

M (No6, 7) — N (AP 7) (No9, 10) TiZ
VEBOHL P LEMARDLNS,

N (8P7) LV Hi#AP7) (Nol2) ZHETH
EHREBRETELDD Ti, VEELHS KL, M,
Zn EEIIHICHL2IIE L, $8, I0KICARLTEL,
FEHERE Noll & TP 7134.900~6.000 YBP D
WCEE DS No.9—10—11—12 & #EFAYIZ andesitic (1L
H5HE) 25 dacitic (AELZILAE) ICKELELT
Wb,

7HEYEDOV (Ah) (Nod5, 16) 12 VEHE (No.12)
XN Ti, VEEIEEIEY, ABLEEI7 AT &
BULE—-EHENOTEL (R X5 Nold O Ti, Mn, V,
Zn SEIE Nol5, 16X ) bHALNIEL (BIE), &
7, 9KTYH Nol5, 16 Lidh A VEENAEIZ SO v
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Table 10. Average chemical composition of ferromagnetic minerals in each layer

Jeg B B Fe Ti Mn v Zn
Layer No. (%) (%) (ppm) (ppm) (ppm)
: I 1, 1, 2 58.58 6.82 4266 4019 640
’’’’ I a5 sa2 sa sl sis0 04
77777 ]]]6 75349 : 6.74 4162 3699 7777”7””674
o 9, 10 w99 oo wo we o2
77777 V12 B 5742 | 6.19 4814 3052 833
””” v s s see s ar s
W w05 oz sz ws -
””” W22 sa so asr o sw
””” K w2 el ses  ams s s
X 28 58.36 7 4.971 7 4270 7 7 3234 7 ”77797 7777777
o w oeos sos ws w0 sz
xn s sz eds 60 wss w2 o1
s ssar so w0 wo b
v % s o2 1156 w0 o7
XV 37 56.07 6.19 4160 B0 é 53 777777777
e s w06 o2 wz 6 72
s a0, w0 ss 615 wr net o8
e e sms 619 we nes 0w
FERTWA, 9, F£7:, F£7, IRUCHL 2R X 52V, Fe-Zn/Ti

VI (Ah~ P13) (No.l7, 18, 19) mHE R+ IX
VIo7rHhiAYBEND Ti, VEEISHELZEW, U
BEANOEHEEONERME (2RFEE Nol7 1 1.88,
No.18 : 3.88, No.19 :2.75%) IZDWTIIWmHELHE, #I
MK, LT THREL /2D, BRSO ILE
MBIZEIRIZARLTE L ZHBHICTAEE IR OO N

MERK, Zn-V XLV IR TH=ZFIFEERUMEBILS
Oy hENTHEY, A—FETHHILERLTWD,
W (Ah~P13)—W (P13) (No.20, 21, 22, 23) ®
24k, FIOROBEDTHMITIR L7z L H 12, Ti, Mn,
V, In EBDOEILRET CTH D, FIK, #£7, 9
TRBETEEEDELIIFBN THLDT, PI3OE
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BAHERE L 72 E %R S BRI E OKILKTé 5
(N0.17,18, 19) MR L 7- L HERIT 2 DAZ B TH A 9o
MZBEATIE, (No20, 21) & (No22, 23) EVE
DAL OBRAD S IO E LEZ LNL ). T
H®D Fe, Ti, Mn EBIIFHEF—TH5HAV, Zn DF
WEEL, BN ENEN2894, 799 ppm T, 5132680,
836 ppm &N W RL L, L2LET, 9T No20
~24 3T EAERILMEBIZ 7Oy PENRTBHEDL
7PHEETHLIEERLT WA,

W (P13) — IX [P13~P14 (St)] (No.25, 26)
Tt Mn GEDORED, V OHER LR D 5N 5,

X (P13~P14) —X [P14 (St)] (No.28) Ti,
Ti EBOHL 2R ETAROONE,

X (P14) (No.28) —XT (P14) (No.29) TIiZ Ti,
Zn AH TN T A2 GELRE O No.27 & No.28,
2001387, IMTIRIFEALRICABIZ SOy &N
HUL-EETH 5,

XI (p14) —XII (P14~ P15 (No.30, 31, 32)
2, Ti BLUV EEBEOHO LMV TH S,

AR ETHHE~NL2, XIREAOLETIEOERE
SEIIE FBD No30:3.76%, HEo No3l @ 2.64%,
B TFEO No32 ! 4.43% T& L A—EOHREY & 1%
Ao, FIRKOTEMBE TS No30 & No3l &
Ti, V, Zn O¥HEIZFNFN6.10%, 3814, 796 ppm
T, No.32 6.99%, 4154, 872 ppm & (d7>72 N EATE
ho L72A 5T, XIBETHEHE (No.17, 18, 19)
EEFRIZ (No30, 31) & (No32) 23t 5A Z L av7Y
THbHhrd LN, LrL, 85, 6KIIRLAZLD
12, No.3l, 32 o#itE45 d DTA, HEXHMANRS b
NVWEHIZELFA—THoHZ L IIR—BEOWESE /R LT
WhEbEZOLND,

XO (P14~P15 —XII (P15 (No.33, 34, 35)
TIE Ti, Zn OEL, V OBIITHEHEDS TN A. XII
BN CIZ, FARMBOE TS B722% No.33 12T
D No3d LY LHMEETHY), TERMMTIE, No33 D
Mn &&ix (No34, 35) L O LBALIIEH VD, 7,
I TIEH=AFHI % DEWEAIZ 7Oy FE3NRTWE
DT (No.33) & (No34, 35) XPISODDD R IN—
EARLTOVHEYTHAS I,

XI (P15) —XIV (P16) (No.36) DOEALOFE#I
Ti, Zn O¥EH, V OB TH 5,

XN (pP16) =XV (P17) (No.37) Tix V O#Mm»
ADYFHITH 5o

XV (No38) ¥ 7 AEALT, £D Mn, V, Zn
BEIIXV No37) DEEBELIIAZFDOLDOTHBX

W (Nod2) OEE%IZITFEHL/-fETHL T,

XV = XW (No.39, 40, 41) — XW (No42)
EV T AMMEREDTRL b L LB IZ Mn, Zn EEDH
S V 2GR LT B,

ThHERYTHALAVEBED Nol5, 16 £ 5 2D X
(Nod2) B L LI ARALTH A Nod0, 41 DET,
8, 9, WOHTHTT vy FENBEHTE—ETIUT,
DFHIEHE L IZEEDIERICE LS Z LR E LT
%o

EROYTIFE—BEICHER L 2A—REDT 75T
O AR 127 A1 ETERESE Y ORI IZ /NI R D
In BLUVERIWEL, Ti FEVRV I &, KUK
th DSREEME S DAL R T YRR P O
MW LB ONT VR 0% W2 L, HLFEDE
»WETHEHE, TOBOEL, ETBOXE (RAD
falarE) ICECEREI NETHDLLEEIEHL VD,

ARWTH 2R T 243H3B0FI21E, EBOFEVHE D
%<, BLETBOEZELHNTHAH L, A3TY,
BRI LHREXKUKEDNZ VO TER S DIGHT S
e+ ERB L 2T 252w, Lo, FF
SIIBHOHELCHEIAT I ZORERB L AL LT
No8, 11, 13, 14, 24, 27 % B \\7:37 3R HE % 1878
BHICOELAEOT, #BELERT 2ABOFHHE
(No.12, 28, 29, 36, 37, 38, 42 lI—RHH»—BH)
REEL, $10%, #£8, 10MIIRLBRITLTAL,

EROP IR LAEAMOEEZRIZTAET 75D
V/Fe & Zn/Ti OBRIXTIE, V., Fe i228~160, Zn
S Ti 1260~260DILEFIZ5M LT b, KTHRIOKE
BT, FHIIRALITEL, Y9 XTHBEIW, v 7
ZREBTHH XN, THEYBOVIBELUNDISEHE
Tlt V,Fe : 45~80, Zn/Ti @ 90~150& FERAYSE &
ATy FE A,

BT EHIFHEMICHETHE, THRYBLUY
SAREBEERENT AL, 1 ~Nid Zn/Ti: 90~99D
o THWERAII T 5, kD, V, W, W, K&
V/Fe | 45~520 % W#HIFANIZ M $ 5, LT, X, X
I=XT—=XII& V./Fe DM, Zn/Ti Digd O
mAasgEo Hh, XN Tix V Fe 254 L XV TREY
Bms s, (I, I, M, V) - (V, M, W, X) [%
WA E (andesitic) 2B AELZINEE (dacitic) ~DE
BEiLEBEbns]l—[X, XI — XII — XI
- XN —=XV] (RZIIEE»SRKIIEGE~NDE
t] OBHS»LRERVEDENE LD TH D,

THAEYOVBE (Nol5, 16) ¥V Fe:35TT 5
2BLL T AREAED X (Nod2), XW (No.39~41)
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Fig. 7. Relationships between V/Fe and Zn/Ti of ferromagnetic minerals in used soils
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EFPILTWBAS, Zn/Ti 1Z143TY I AB LT T2
RAEBODLTT, 166L 0 b2k, KoTThkRTE
DIATIXEENRE L D05, WEE Lo TERE, T
mhb, MEBEWHkOTERE L IIEESE LR
BHEEZIOIFHEDEBY THD,

EIOKD V-Zn VT (I, I, I, V) (P1,
2,4, HBVIIP4~P 5, BHP 7) & andesitic (%
Wag), (v, W, Wi, X) (Fi#iP 7, Ah~P13, P
13, P13~ P14) & dacitic (HELIIAEE) T, X, X
1 (P14) —XI (P14~P15) —XII (P15 &FA
ERINEE»SRINEEICEL, YIRS ZUIEH
P& <, XIV (P16), XV (P17) WEILEET
EH5h, XM&H bAELNEENTS 5,

XVBHEEIZY S 2ZRELBTH LY, EBOL 2%
DNZLRELTCWAHEREDbR, %8, 0KTIEYXVOE
CORELUPADOERIZ IOy FE3RTwDL, XV-X
VM- XWE o 2MHEEIlH s EBEITRHI
rhyolitic (M EE) L ZET 5, 7THATYDONIE
dacitic TlZdH A A% V-Zn N F DEM DR L BEN 7247
Bl27Oy bE3RTn5b, 7HFRYD Nol5 16 3 E
KHOMES ERBABFETEM LT b,

FEF S IIESHWHAL O LD S DEEHEZD LIEE
I3 TR CHMfeiE S OMETTEA B L U#
NOEOEELDPAERDOKINKTIEOEHIE & E RO
HEZHADIZENTHAZ LML, EX
SETTEImAMD T TS, LI, ThRYERBEEL
TZOHERERL, 7HRYPEROFEHREIGELY
DS OB TH DI & 2HA LT,

AIRETHE9, 105, £ 7 ~10ITREHIVF TH
BOTHRYEWBRAINTSHRDOL I 2B L UREE
HF N F e OMETEMRIEL Y, =
MO EE IRARNIHET L 2R L, T,
BB T LEEEROMEIZL ) TEAKRD 22D
TET5, Thbb, SELELTLIVELOFMHILIE
HEMR L ERWABMERSD L L2 RE LT 5,

K & i

1, BHEOSH

ARWEIEE 2 RIR L2 L) ICHBEHYI4ER [P
1 (I=8), P2 (IIBHM), P4HHVIEP4~P5
(IR & No8), P7 (IVEH, Noll, VB, Nol3),
Ah~P13 (\[EB#), P13 (MEH, No24), P13~P
14 (XB®E), P14 (St) (No27, X, XIB¥), P14
~15 (XIkg#), P15 (XIIEE), P16 (XIVEH),
P17 (XVEH)], REAINVFIOEEY1BE (B

), hRANVTFIEEO IBHE (XV, XV, XWI) &
D7dEHEE L,

MASEICBWTHBREILVFIRED “O 527 EE
DR2TBEITBH L 6 OERE (No8, 11, 13, 14,
24, 27) V47, BESEHOEREZ, R LE, B
R, BULEEOFER L US4 % EORIBMNEREIZ LD,
KIZENBTIZB L HICEE L THERE, £RES
=, WEEEPoOMETEEKESE L L,

LT, BETAENLZEEEHRT LS, Nol 5
Nod2 FTHOXETEXI18BEIZHHE L /- L, MES,
BRE R LI OWTHNRE 2 EIZT 5,

1) 1B (Nol, 1, 2) (P1)

Nol, 1, 2 7B D19144F (KIE 3 4) DKRBEHIC
EAMEMTH A Lix, HEORIMPOKEBIZES
MEOKEFCRBZMESRBE IR 5L, No2 3%
DT THA No3 LITHRMEK, EREGE, WM
TP OMETEARIE L ER - TWBEDT (Nod,
1, 2) 1Z No3 LIZHBRFNDOEHETH %,

Nol' iZEBEIERFEZEDO VLY L “KIEKILIK”, No.2
BREBEIZLIVEHLBATHWDLOL RERTE”
THh,

2) #IBHE (No3, 4, 5 (P2)

No.3 i, 1779 AD OE—FHDOBERBEHELETH %,

No3, 4, 5 BEDIIIED, Wb b, HKIESE
CEBBEHTHAS L LB I RE L FARIZKFTTRH
SN DEKBBY ORI LHO NP TH L, LAL,
FE1IHOAH S, @S TIE Nos ZEBEOXUBT
HY, MELHHEEOLCHLOZHTRONL LS B
BB, WhWh, “WARIB" ZEMIBTIERH S
Nz,

3) FENBE Nob, 7) (P4HBHWIIP4~P5)

No.6, 7 X, 764 AD & 5\ >i2764 AD~4900 YBP @
EZEHOHEFEHELIE TH S,

No6 DFRFEMAK EIX), &xRFEFEE (F4X) 1k
FRBTHSB Nob LIFELLELRDLDT Nod, 5 LIFE
hHBETH B, Nob, 7 I3ED, K¥ (764~766 AD)
B3I B\ 3764 AD~4.900 YBP D% BT & E 1
R SR KIKICHEST B THA S,

4) No8 (P4 HB\WiZP4~P5)

KUK, KILES, 50, MDPVWBEOERER TS
D, BELTEAFELRVEITLH 5,

5) #INEB (No9, 10) (%#IP 7)

(No.9, 10) DOIREEMSW O V F&iX (Nob, 7) &
DHYHOPICECELDBHETH S,

6) Noll (& K HHDOP 7)
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Noll BfFTE L 2V HEH S L VWAEHKRB TH L, LB
? Nol0, TR Nol2 L) (>2m) SEFEL
K% (BeE, £3M), HKNETHA,

7) VB (Nol2) (Figip 7)

No.12 X No.1l %8 A T No10 LEH LT A LI 7%
NEEXET S, LA L, Nol2 i3 Nol0 £ 0 & +14IZH8
LMNIHIRE (6%, £33N THY, wBEEwO
Mn, Zn 8E3% <, VERRD ARV, £5T, Nol2
1% No.10 & 3B L L7,

8) Nol3 (BELHMADP 7)

No.l3 iz LB ™ No.12, TR ?D No.l4 &izt&rdEw
WCERZDVEIRETHS, EL, FELZVEELZ <,
T, BRGSO TEMERD Nol2, 14 L I3E% B
TEBETH D,

8) PT7TD=ZD0HD5WEIMDODDRA U )N—|ZDNT

No.9—=10—11—12 & FE #% andesitic 75 dacitic |2
HREKRECEALT A, 8512, Nol2—Nol3 THW
andesitic IZELT 5, MNEMAROBE A S1E, P73
(No.9, 10), (No.1l), (No.12), (Nol3) ®4 N —7F
Wi rREMLH L, BEOKRELEL, RMEHED
REFEOTHE2 S P 7 LHMF SN D AMED S T
X, MOFEROMEBEHEY & 3074 0 Ble o LR
LTwh,

9) No.l4

HEVIBHE (Nol5, 16) o7 HkvEtldmoOTL
CTHBY, BRLWZEL, ML Nols, 16 &4
CHELHICRZ, MTofbFROBELEL BT8R L
Tk, L2L, Nols L0 dHMEETHY (56 &,
53 X)), SREEMESY OTFEM T No15, 16 £ 1) b
VEENE L GE9R), MBSO (V, Fe-Zn,/ Ti)
MR (B 7)), (Zn-VANILh) (BIK) T3 Nold
& No15, 16 Lidp BN/ EBIC 7Oy PSR T
Why Lo TERBIETIE, Nold id Nol2 & Nols &
RBEWMEAR LT HEWIIHM.OBBEOTEEMSSE 2
L&,

10) #EVIB# (No.15, 16) (Ah)

No.15, 16 1&#96.300 YBP O RF KL gy~
THH, WbWwb “THERY BTHi, BEESYD
THFEMBIIRE, BRAKIUEEY L IHS IR L D,

11) #VB#E (No.17, 18, 19) (Ah~P13)

No.17, 18, 19 136.400~6.700 YBP D O [&IK A5+
BILL- L HA SN LE=FHOREEHLIETH S,

WREMRIIENE WHEE) Tl L)ICREE
D Nol7 TH “THFY L0 HHI0EIZEL, &5
2 No.18, 19 X No.17 £ D b M170E T H W EHE S h

LHDOTE L LTOFHEMRIL6.600 YBP LLEE#F 2 5
nto,

BAmkL7/zE 912 Nol7, 18, 19 oaeRFSEIR
FhZEh, 1.88, 3.58, 2.75% L & L D No.17 75
b, FNEOKELE, EVIEN b, £WED
R CHER L2 I —mF—EBE L AT o b
2L 720 E ORISR OME T ERRATES 12
FOLTHwD (BIK, £7, 9 Z:Th2,

L2 L, Nol7 OEHEEEIZ DA Pg BWHAH WY &,
VETIEA L )12 Nol8 & Nol9 & ORIk R
DAEFEEPREEINDE L2 E2S Nol7, 18, 19
e FE—RHOBE TRV EB b,

GO, BHAZICIVENEBERIE (Nol?),
(No.18, 19) ™ 2 BH A, (Nol7), (No.l8), (No.19)
DIBHIIXFI SN AWML DL,

12) B (No.20, 21, 22, 23) (P13) (6.700~

11.000 YBP)

No.20 & ERED Nol9 MBREGEZE LB ELY,
KAAEMR (F3H) b No20~23 12 Nol19 L hdZEL
CHRETHADT No20 25 No19 L IZRIOBE T
LI EEHLATH B,

CORBHEOBEELFFHIIEE > 2m) SESHOERE
LODBIFFIIENILTH A,

FEMNEZEOHBELEY TOR LIS NEE%
(No.20, 21) & (No22, 23) OZ>DBHEIZHEHI L
DUREME L H 5,

13) No.24 (5 WD P13)

No24 BT EHEIHFETHNKIIBEBETHY, LED
No20, 21, 22, 23 L WML /-E5ETH A, TED
No.25 &I IFHME OEHRMEILRD S,

14) #£XBHE (No.25, 26) (P13~14)

No.25, 26 136.700~11.000 YBP DRI DK, #s <
13#710.000 YBP F2EE DMK & KILIK AT+ 3810 L /-8y
FHOBYRHLECH L, WIRNEE, SRELE,
T, EEMEYMOTERKIZ LB D No2d, TR
No.27 L3R ERLR D,

No25 IZ TRED No26 & h dHIKETH W &RELSE
b%\y, No2b DRERIZ22.2 (7F) LitattiEs
BRDMEEZ R Beb BEBLIC X 0 G LE 25
AZZDTHS 9,

72, No25, 26 DAEEFIIEF 7 A4 M HER X
NEDLZDBOHTH S,

15) No.27 [Z5 < 13%ED P14 (St)]

BOOTERE TH L, WEMR (% 3X), Hmmk
HHOTHEA (FIX, 7, IN) ITED No2s,
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29 LEEELD B,
16) s5XBH (No28), X IBH (No.29)
[(P14 (St)] (11.000 YBP)

No.28 & No29 lI—R ¥ A LR —EBHENLHIIZRZ
5,

SRS O TCEME TIiX No.29 @ Ti, V, Zn & &
1T No28 L OTHIZEZVAET, IKTIHITEAL
FUMBIZTTy FERTWS, MITObsE 8L
TWa (B7%K).

LarL, HIEWEORWIRMBIZ TlE No.28 IE No.29
DOHIZ2BIFET S (Photo2) BHATL H Y, MEIXT
IT-HBEEF LTS, WHEBETLANRLHES I
£7: 7% (Photob, 6) SHIIHTIEDOE (> 2m) &
#i34.4%, 46.6% (BES5 K, E3IM) LIEFITHEL
THEOEGEILFEDHE, FELOBEH T No.28 & No.29
FRlOBE L L/,

16) P14 (St) (FEEERE) OEE

AWE T, KBEBICIELRBSFTHEIND P14
(St) 1 No.27, 28, 29 L=DD X Y N—DHADEIEEL,
ENODOEEIZIZIIFAMTH L, ZOHIZHE A N—D
GEVEFICELRDLP 7T ERINBHTH S,

17) & X 0BH#E (No.30, 31, 32) (P14~ P15)

No.30, 31, 32 13#711.000~14.000 YBP D& HEH
DEEBHETRETH 5,

No.30 X EB D No.29 & M EAIEFITHEL T
LOTHORBETHA I LITHL,TH B,

COMETRETBOR & 2, £TFE, £5F
H, BNEE0EREMELIECHL, I, XBEOE
X0 b BBRIRIRE L pH (NaF) 2598 CTh b (5
TR) L&, MitEOTICERERSTSEY TH L T
114 288 (BEX) 2L Thob,

= Mrm#), HVE REMER), $UE (b
#%), HWME GEREEY) THHRNZ LS IHLEO
ERFEEITIERBD No30 :3.76%, HED No3l :
2.69%, TR No3l:4.43%THOETFEBD No32 ®
BHEEEEN DL - L LS\, MEMEEH O Ti, V, Zn
ZETIE (No30, 31) OFHfEL No32 Tidhk )&
%Y, 7z, NESTICBIA¥L05ETIE (30, 31)
i pH 1 10T X < FHL No32 ix pH : 4 T 5tk
HDT (No30, 31) & (No32) %R E A2 L
Bro,

Lo»L, 780 (V, Fe-Zn,/Ti) B4R TIZ (No.30)
& (No.31, 32) e N/ fLBIZT Oy b 3R,
BIKD (V-Zn) ~U h Tl No.30 & No.3l1 iz < iz
No.32 3R R#N/-EIZ7T v F ENTW5b, Photo.2,

6 Tix (No.30), (No.3l), (No.32) lZ#hZFhBlonEH
DEIRZ B,

LAL, £UZE () T~k 912 No.30, 31,
32 DRSSO DTA & XFARYZ P ViFIFE A L
— (5, 6 ) THHZ L2ERLTCA—BEELAL
L7 ‘

No.30, 31, 32 iXE=FH TH HEBEHEDOIEH
D Nol7, 18, 19 L FFRICFA—BHIZIEFELTH 4L
COR—BEIOHEREY Tid 7% <, KIWKD LT UG
PEHE L DD HIFIHIHEAICE L WIKAF 0 I HER
LR EAZ LR L S, 2 OHEIL,
Photo.3 @ No.0 (1914EBEHOTEIL L 22 H 5 KUK
DEAZI970F LIREIZIE I, R L 72/ b H LV KIK A
THEELoDOH ) OFELNBIZL YV EMITISNAS,

18) X MEE (No.33, 34, 35) (P15) (14.000 YBP)

XIEHETH A No32 & No33 LIS O vV,
In EEBNFD % VHETLOTHORBRHETSH A Z L I13H
L TH b,

WAEMER (FE6%K, H3IX) TEEEB®D No33 nt
HIETRBD No34 L h LI ETH LD T,
COBEDOARNPS (No33) & (No34, 35) D 2BHIZ
GUBLTEELD D, FNENANPIEOZOD X >~
N—%iERTLEEDNS,

LA L, No33, 34 @ L FE45 O DTA (&5 [X)
IIEEBLTEF T A MM CORENTWAE D TRHR—E
HE LW,

19) #XNEHE (No.36) (P16)

No36 DEREEEIFTL.I8L ThE YLD, &
14.000~15.000 YBP D& XFH DEEZEHELRE - & 2
bEhd 9,

FARME (8 3H), SMMSEYOTEMN L & D
HEHSLETREHLEEICHET 2O THIEETH S,

20) #XVEH (No.37) (P17) (15.000~20.000 YBP)

No37 ISVE, &, R, St oTEL
BiZe EOFEWE S LT & ZHBIZE R VTR T
5o

%8B, No37 EARMEIZB W TIZT I 2 (Nod2) B
S5 ARETE No38~41) O LEBIzHRE L7 &
MOREKIUEHYY EHEEEIND,

21) HXVIEH (No38), #EXVIEHE (No.39, 40, 41)

No.38, 39, 40, 41 i2#925.000 YBP DR XA 5
DKBERTHD “ T R” (Nod2) &KIUFS, BOERS
WOZRKEEMTHAHMENM, WETHRZL S I
No.38 & (No.39, 40, 41) OSREGMEEY O TTEMARE A
P DHETADOTHORBE L L THHE L7, No3g—



RAETEXILIK L35 M 47

No.dl L TRIZZ& HI1ZETMHITHALEIZ % 0 MY
FIO Mn, Zn SEEEML V&R 5. i
22) X (No42)

wWh®s "YU BTET, 8, 9, 10THLH
1T Nol~37 LITEEVELY, MO T rhyolytic
(RAEE) Thb,

2, F—EBEATOLETEBOMEOHE
—fICR—BEANTR EETOTHOFEN TR L LY
LHHWETH D, —2DEEIEL G % ) RETHEIKSS
B ERBEORL ZREYIPHET LI LLL0DT,
XO (No.30, 31, 32), XII (No.33, 34, 35) RBENT
DETRBONEMBEOSEIHSE (F6FXK, H3R) P
14& P15, HAHVIEZEDOPEEIIKAZEDRE R B KILIKA
e ) BRIRIWIAICHET, MR L-eZE2oht ),
LM T, HEBEE, &@RFEEE, CEC, KIEE
hF A&, BEEREDURE, pH (NaF) idwihnd b
BEXoAPTRBLELY HKRTHAED, HEMBMBEOLIZ
TRITOFFKRTH 5,
WBRTEDH AP LERTOFANTREL L KK EL
AT LT b,

3. LB L TEBEOLE

WE (bt chab~7z25, 1RBHE (1914FEHTE,
STAERIRB L), [REE (1779FEHERE, 135EMFB )
DE+EF M~ XVBHEOIIEL WET L LEREEE
FIZIZFREETH - TLBEBWIRE, pH (NaF) &
SRV, T, 1, DEEIZKIIKEEE LT
W3FERERALGERBEM THELEEZOLONL ),
ERFEBOHEEETEO XTI (No.30, 31) (11.000
~14.000 YBP) o&jrFE=E i (Nol8, 19) &13iF
FEETH L2, KUKLEOREE LEZLND T
AT ORIEL %L BERWRE, pH (NaF) 135
ZHRHOEEEHEIR THANDOALLT, E_FHO
HEELRON, FUFEBOEEBHELBTHLN X
DHHLPIINTHE (BTR), 3o XT ok
ERR AR S, pH (NaF) OfEIZ X & » TR X, XV,
XVEBEIYL/INTHE, 7, ENE (Gl THh~X
ZEIIXMICE T ~XVIZIHIEE A ERD SNV
RSO =3I F 254 N, NTALHA NOTETE
LTwh,
KINKEETIEIEA OB L & QIR IEFERE
Wa7u7zy, AET54 =04 H 4 BT
HEEZEZLGNTWEDT, XD No30, 311 ~XV
DOHATIEPCTROEHRLZERICHY, TR 72—

NaA A FOFAATRZ ) —BIEImL 2 nvbh) 5
W7 NI PR L, FOBERERIES, pH
(NaF) DEAPBET L7-LEZ 20 LAdZ0ELA
BOKBTHWERBLTH - 2B UCHIT L IRET R
XN XD TR TEREEEDY 2\, Thbb, #E
TTHo7-HEPEVEEbN A X, XV, XVEZR
L0 L BEBRIURE, pH (NaF) OEX/NTH B I &
LFHBHER D,

4, BRZENLUIK BRI EHERED)> S
L3 V]

#wME MELHE) TNol7 A7 Nolb X 0 b BiEH
100 ITHWTH D) Z L ZIBHERBED SHE LA
ZDUHIZDONWTH A OBERY D TIZlR~<L 9,

S 131954 ~ 19554F | 2R B D 1914 D K1 IR &
DA L&D OLBE YR LEEYE 2 3704
£, A0FMOLELAREER L -HOKRB T 15emilE
L ERFEIL0.66~6.06% EFFEHIZ/NNT Y FDH D,
FOEEIZKILIRAHERE L7350/, #d, TR+
DIREEICHRNT 5 EHBF LT b,

FHL2BHREIA CFAIT7TO2 37T KIIEE
(1883 KRB L, LEDKIIMELY % i L 721004
MEANETH-72) THLEOHNT™Y, 1004E/ 0+
EEBRETEB T ISmIcER L -2 RFIX2.76 ~
11.06% & [HIMF, A DOMHEIZL ) KEV D DE-T,
Hi7p 7 —BAEHIEWTE 2 35V THERBECOS K E LTn
LHrEBoerFE Ty HBELEKRTHR L CEFEeRES
FEErEE LMOEREHELIEOMBEERTERTLO
B—HiEE LTCRERLEEL DB Emrs| &
B EY. HLLITHIAREERIITHELD
BHrORILBOLTERAB TN LERESETESE
L, EOEAIHEOKEI B KL D OHENE—F
N (W AT S SRS IN

FEIFBOEEEHE TH S Nol7 I “THAY”
M Nol5, 16 &£ 0 & HECI00E T H V- HEY & OEH D
HIZ “BHW CEBETLONRYTHH,E Ltk
FEARIZ No.18, 19 A% Nol7 X 0 b #170EL EH VD
KHILT LB TIE 202 kv, IE HE
H) THENEBLETHo MM EEREEEL D
ETHI LR, AHEHEALHHY, BEEIEME LR S
DMDOFERFE2HEER T NETHL I L2l NET
LRETH D,
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X =B b 5

R B RIEAKT T ARERAS065F M OIEES40m D &
CAHIIHAESH S mOEIZEL L v s BREENLK
HIEMTIE OB EEE B L, R TED "2 5”7
(25.000 YBP DISE BV F 5 O KIEf) % &9 T43+
BLhib,

INHA3ERSIN OO TIEEBHE (Soil layer) 12X »
THR AN TV EFHEL,IIT LD, &L E:E
MICEISE L, SIEAOWEME, byt sk
OSSR SI Y OB TR E R~ T, F—RB
BATOHEOHEEEDETALB L OWHO L TRED L
BOWEOME® T L7,

AWTE D43 L8 I BIE 1B, RE LT T
WY 1EHE, BAERANVTIREDIBHEL ) 2 5 & HH
L7z

B, REEEMOFRE L UEBERIZIK D
EHRTHDH “P1~P17" (FE2FHE) #HHL.,

1, BEOSHEEGEEOMBES

WIE OWIRMESE, £ LBEOBLELEOGHHEE, &
CIZ, B (>2m) LEOLREMAKECRESEB L
OSEBEEE S R OMETTEAR ¥ TEHIRHRIZE & LTl
MR T 59 5431 * Nk 6 /8 (No8, 11, 13,
14, 24, 27) &L T OI8BHIZSH T,

Thbb, [BE (No, 1,1, 2) (P1), IBH (No.3,
4, 5 (P2), MEE (Nob, 7) (P4HBH\WIIP 4~
P5), NB#H (No9, 10) (P7), VEH (Nol2)
(P7), IBE (Nol5, 16) (Ah), VIB# (No.17, 18,
19) (Ah~P13), VIBHE (No.20, 21, 22, 23) (P13),
XE®E (No25 26) (P13~ P14), X/EH (No28)
(P14), XIRE® (No.29) (P14), XI/ZEH¥ (No.30, 31,
32) (P14~ P15), XII/B# (No.33, 34, 35) (P15),
XNVEH (No36) (P16), XVEH (No37) (P17),
XVIB# (No38), XWEHE (No39, 40, 41), XVI/Z
B (Nod2) LIZTHh5A,

BEXKIU2SOREDIII ~V, I~XVoOu4RBET
HY 9 MOBELAENIZL BHMEY L BEABEKERD, B
AV Oo0BAE KO BRI BT B BIKHEREY T
H5b,

6 MOBIREHELIE L, WThoBEEYTIBE
(No.3, 4,), MEH (No6, 7), IEBE (No.17, 18, 19),
XE®¥ (No25, 26), XIIR#E (No30, 31, 32), XN
BE (No.36) THhhb,

REANT I HEOREHIVIEER O 1BHOAT
H5b

IR BV T RARADOZRHEREWIZ, XV,
XM, XVIBEO3BETH S, ks T 213 XTI
(Nod2) D1 BHOLTH A,

AWTE O P 7 HFEY) (No.9~13) ORIz i Rz
FAICLTCREShALMEY VLT T (5.700 YBP) #iE
DENAZECEAR (IkE) Bl cB) 13FEEL %
Moz,

BXE GH) (LR LA S TRy |
TRETAHICTHEEREN PP AHETHLBLH 5,
LSHOTE, HFERICLVBEROWENI T 2N LN
WHLDIEUTOEBY) THD,

1) No.l4 M7 /@5

2) IEBE (Nol7, 18, 19) : (No.17), (No.18, 19)

D_BEDH 5T (Nol7), (Nol8), (No.19)
nN=rEH
3) I (No.20, 21, 22, 23) : (No.20, 21) & (No.22,
23) m_RBHE

4) XBH (No28) L XIRBHE (No29) I—/EH

5) XIEE (No.30, 31, 32) : (No.30, 31) & (No.32)
DTREHED LI (No30), (No.3l), (No.32)
D=FEH

6) XIEHE (No.33, 34, 35) : (No.33) & (No.34,
35) DB

7) XVIB# (No38) & XVIBH (No.39, 40, 41) :
No.38, 39, 40, 41 z—B#

2, M—BHENTOLETREOWEDEAL
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Summary

At Hikari-ishi, Tarumizu City, Kagoshima Prefecture,
a cumulic soil profile consisting of 43 volcanic soils is
found at the surface of a small cliff of 7~8 meters in
thickness. This profile consists of 14 layers of Sakura-
jima’s ejecta (present ~20.000 YBP), 1 layer of Kikai
caldera’s ejecta (6.300 YBP) and 3 layers of Aira caldera’s
ejecta, and it contains six buried humic layers. Pyroclas-
tic flows ejected from Aira caldera in about 25.000 YBP
are called by a local name such as “Shirasu”. 43rd soil is
pure “Shirasu” (Photo.7, 8). The main purpose of this
study is to elucidate how many soil layers the 43 (including
“Shirasu”) soils are classified into.

Detailed observation of each soil with extensive field
work and physical, chemical, mineralogical and elemental
composition of ferromagnetic mineral studies of soil
samples are made to achieve this purpose.

The obtained results and questions may be summa-

rized as follows.

1. Soil layers and uncontinuous layers

The expression of the symbol and the age of Sakura-

jima’s ejecta are taken up the theory of Kobayashi®”, ie, P1
~P17 (Table 2. etc.).

43 cumulic soils are classified into 18 soil layers,

Sakurajima’s ejecta are following 14 layers ie. I, II, III, IV,
V, VII, VIIL, IX, X, X1, XII, XIII, XIV, XV layer, Kikai’s eject
is 1 layer (VI layer) and Aira’s ejecta are 3 layers (XVI,
XVII, XVIII) .
nearby this profile) soil layers ie. sample number No.8, 11,
13, 14, 24, 27.

This conclusion has been mainly obtained by detailed

And 6 uncontinuous (or non-existing

observation of soil colour, horizon boundary (Table 3,
Fig.2 etc.), soil texture (Table 6, Fig.3), carbon content of
fine soils (Table 7, Fig. 4) and elemental composition of
ferromagnetic minerals (Tables 9, 10, Figs.7~10).

18 soil layers and 8 uncontinuous soils are from the
surface:

1) I layer (No.l: A horizon, No.l’, 2: C horizon)
(P1--1914 AD)
This layer is ejecta from Volcano Sakurajima in 1914.
2) 1I layer (No.3: A, Nod: B, No5:C) (P2-1779 AD)
This layer is derived from Sakurajima'’s ejecta in
1779~1780.
No.3, 4 is regarded as the first buried humic layer.
3) III layer (No.6: A, No.7: AB)
"(P4-764 AD or ash fall of P4~P5-764 AD~4.900
YBP)

This layer is presumed to be derived from Sakura-
jima’s ejecta in 764~766 AD or ash fall during from 4.900
YBP to 764 AD.

No.6, 7 are the second buried humic layer.

4) No.8 (P4 or P4—~P5)

Block of solidified volcanic ash, sand and pumice.
Uncontinuous layer.

On some profiles this soil does not exist.

5) 1V layer (No.9:B, No.10: C) [late P7 (4.900~6.000
YBP) ]

6) No.ll (maybe middle P7)
Uncontinuous, weathered purmice layer.

7) V layer (No.12: C) (early P7)

8) No.13 (maybe early P7)

Uncontinuous. Block of solidified gray volcanic ash.
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8) On the three members of P7

The rock facies is extremely changed from andesitic to
dacitic in the following order: No.9 — 10 — 11 — 12 as
shown in Figs. 9, 10.

From the view-point of the rock facies change, P7
deposits are specific compared with the other Sakurajima’s
ejecta of this profile.

9) No.14

This layer seems to be the upper part of VI layer, but
its soil texture is coarser than that of No.15, and its
chemical composition of ferromagnetic mineral clearly
differs from those of No.15 and No. 16. Therefore, No.14
is regarded as the mixture of VI layer (Ah--Akahoya) and
No.12 (P7).

10) VI layer (No.15: C, No.16: C) (Ah-6.300 YBP)

This layer consists of ejecta from “Kikai” caldera in
about 6.300 YBP.

This layer (Ah) has been given a local name,
"Akahoya” or “Imogo”.

Elemental composition of ferromagnetic minerals of
this layer evidently differs from those of Sakurajima’s
ejecta ie. No.1~14 and No.18~37 (Figs.7~10).

11) VIIlayer (No.17,18,19: A horizon) [Ash fall. Ah~
P13(6.300~6.700 YBP)]

This layer is regarded as the third buried humic layer.

Total carbon content of each-soil is as follows: No.17 :
1.88 %, No.18: 3.58 %, No.19: 2.75 %. According to
Otsuka™®
No.17 is extremely high compared with those of No.18, 19.

12) VI layer (No.20, 21, 22, 23 : BC horizon)
(P13-+6.700~11.000 YBP)

The characteristic of this layer is large amount of

, amount of so-called Pg fraction in humic acid in

gravel (>2 mm).

No0.20:13.7 %, No.21:37.5 %, No.22: 62.5 %, No.23 :
74.5 %.

13) No.24 (maybe early P13)

Uncontinuous volcanic sand and gravel layer.

14) IX layer (No.25, 26: A horizon) [Ash fall. P13~
P14(6.700~11.000 YBP)]

This layer is the fourth buried humic layer and is
maybe derived from the last ash fall of P14 (St-Satsuma
layer) (11.000 YBP).

The carbon-nitrogen ratio of No0.25 is 22.2, and this
value is largest among the 43 used soil samples.

15) No.27 [(maybe late P14(St)]

Uncontinuous layer.

16) X layer (No.28: C) and XI layer (No.29: C) [P14
(St)--11.000 YBP]

Chemical properties and elemental composition of
ferromagnetic minerals of No.28 are similar to those of
No.29 (Tables 7, 9), but soil texture, especially gravel
content, of both soils is quite different (Fig.3).

As shown in Photo.2, on some profiles, two gravelic
No.29 layers exist in one No.28 layer.

17) XII layer (No.30, 31, 32: A horizon) (Ash fall. P14
~P15--11.000~14.000 YBP)

This layer is the fifth buried humic layer.

The carbon content of upper soil No.30 is 3.76 %,
middle soil No.31: 2.69 %, sub soil No.32: 4.45 %.

The presence of vermiculite and halloysite in their
clay fractions in this layer is a remarkable characteristic
(Fig.6) and the values of pH(NaF), P-absorption coeffi-
cient are clearly low compared with the 1st, 2nd, 3rd, 4th
buried humic layers as shown in Table 7.

18) XIII layer (N0.33: B, No.34: BC, No0.35: C horizon)
(P15-14.000 YBP)

The presence of gibbsite in the silt fraction of No0.33,
34 is characteristic as shown in Fig.bh.

19) XIV layer {(No0.36: AB horizon) (P16-14.000 ~
15.000 YBP)

Though the carbon content of No0.36 is only 1.38 %,
No.36 is regarded as the sixth buried humic layer.

20) XV layer (No.37 : C horizon) (P17-+15.000~20.000
YBP)

A very weathered decayed red pumice layer. No.37
is presumed to be the first primary deposition erupted from
Volcano Sakurajima upper the “Shirasu” in this profile.

21) XVIlayer (No.38:C) and XVII layer (No.39, 40, 41
: C horizon)

No0.38 ~ 42 are ejecta originated from Aira giant
caldera in about 25.000 YBP.

No.38, 39, 40, 41 are the secondary depositions of
mixed soils (Shirasu, volcanic ash, sand, scoria and
pumice) .

Under a dry climate, No.38 becomes pan. And the
elemental composition of ferromagnetic minerals of No0.39
evidently differs from those of N0.39, 40, 41 (Figs.7, 9).

22) XVIII layer (No.42: C horizon)
The so-called “Shirasu” layer. Primary deposition of

pyroclastic flows from Aira caldera.
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At the horizon boundary between No.41 and No.42, red

iron mottling distinctly exists.

2. Questions and possibilities which arise from the
above-mentioned classification of 18 soil layers are
as follows:

1) No.14 might be one independent soil layer.
2) VII (No.17, 18, 19)

This layer might be divided into 2 or 3 layers, ie,

[(No.17), (No.18, 19)] and [(No.17), (No.18), (No.19)].
3) VIII (No.20, 21, 22, 23)

The possibility that this layer will be divided into the

following 2 layers, ie, (N0.20, 21) and (No.22, 23)
4) X (No.28) and XI (No.29)

The question that No.28 and No.29 might consist of one
layer.

5) XII (No.30, 31, 32)

Similar to VII layer, this layer might be divided into 2
or 3 layers, ie, [(N0.30, 31), (No.32)] and [(No.30),
(No.31), (No.32)].

6) XIII (No.33, 34, 35)

The possibility that this layer is the following 2
layers, namely, (No0.33) and (No.34, 35).

7) XVI layer (No.38) and XVII layer (No.39, 40, 41)

The possibility that No.38, 39, 40, 41 consist of one

layer.

3. Comparison of upper soil and sub soil in the same

soil layer

The soil texture of upper soil is finer than that of sub
soil.

The values of extractive acidities, carbon content,
CEC, phosphoric acid absorption coefficient, pH (NaF) of
upper soil are generally larger than those of sub soil,
whereas the base saturation degree of upper soil is smaller
than that of sub soil. Namely, the volcanic soil formation
process of upper soil is in a more advanced stage than that

of sub soil.

4. Comparison of upper soil layer and sub soil layer
Although the total carbon contents of I layer (No.1)
and II (No.3) are nearly the same as III (No.7), VII (No.18,
19), IX (No.26), the values of phosphoric acid absorption
coefficient and of pH (NaF) of the former are evidently

smaller than those of the latter. Therefore, I and II layers

are in immature volcanic ash soil formation stage compared
with III, VII, IX layers.

On the other hand, the tota] carbon content of XII
(No.30, 31) is nearly the same as VII (No.18, 19), but the
phosphoric acid absorption coefficient and pH (NaF) of the
former are clearly smaller than those of the latter and IX
layer (Table 7). And as shown in Fig.6, halloysite and
vermiculite exist in the clay fraction of No0.30, 31, these
cristalline clay minerals do not exist in III, VII, IX layers.
It is presumed that XII layer is in the most progressed stage
of humus volcanic ash soil formation process and
crystalline clay minerals are formed, resulting in the
decreasing of the amount of active aluminium oxide and the
values of phosphoric acid coefficient and of pH (NaF).
Key words: cumulic volcanic ash soils; ejecta originated

from Volcano Sakurajima; buried humic layers.

BREHHA

(Explanation of figures)

Photo. 1
FREMEAIK LIEWE, 19894 (FEITAE) 128 £ T Figl
D@L LTI TFTE
B IR E S IHR, 19604 (BEFN354E) 6 A 158 #H%,
Cut away and disappeared (in 1989) cumulic volcanic ash soil
profile at @ place on Fig. 1.
Taken on 15th, June, 1960.

No.6 ®_E#FIZIZPhoto.3 1278 T Nol~5 A1/ i3 AR5k
EHREL T,
Upper No.6 layer No.1~5 (as shown Photo.3) existed.

Photo. 2
Figl O IIH 72 IER S NWBERTFROHME, 1989
£ (FEITE) 3H 4 BHEE.
Newly prepared (in 1989) cumulic volcanic ash soil profile at %
place on Fig.l.
Taken on 4th, March, 1989.

No.6 ® LERizEL % & LiRET, No.39 LLT D Lf& i3 Photo.1
(Photo.7, 8 L) LiZ®RR% 5,

Upper No.6 layer, mixed soils including embankment exist, and
the layers under No.39 are somewhat different from those of

Photo.l (same as shown Photos.7, 8)

Photo. 3
No.0~5. 19854 (RBAN604E) 11A120, BRREZHRN THE.
EREEAREMAICIE, Sl RHERSERONE,
Taken on 12th Nov., in 1985. At Takakuma Experimental Forest.
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Similar profiles are often found at this Experimental Forest.

No.0 (19704 LAREI k2 B5 20 & B & 7287 L v KK,
No.l, 1, 2 131914 B, S L2 KK L Y £ L2+
8,

No.3. 4,5 1 1779 B SHEH LKk L W ER L 72t
%

No.0: Volecanic ash after 1970, erupted from Volcano Sakura-
jima.

No.1, 1", 2: Volcanic ejecta erupted from Volcano Sakurajima in
1914.

No.3, 4, 5: Volcanic ejecta erupted from Volcano Sakurajima in
1779.

Photo. 4
No.17~20. 19754 (EAFI504E) 8 A 6 H, Figl DAHsgift
HTHE .
Taken on 6th, Aug., 1975. At near the & place on Figl.
No.17, 18, 19 : BXEAELE (#6400 YBP Ll L), BE0
BALER DB AL, Nol7 Il ELAOND (B IRBHR),
No.17, 18, 19: Third buried humic layer (more than 6.400
YBP ), Large amount of rounded yellowish mottlings exist in
No.17. See Table 3.

Photo. 5
No.24~29. 19754 (BEFN504F) 8 A 6 H, Figl DAH At
I THE
Taken on 6th, Aug., 1975. At near the & place on Fig.l.
No.25, 26 . 3EEMEHEERE (6.700~11.000 YBP), @D &
TLEAOBAIL, Nol7, 18,19 LD AL TH Y, B L
v (B3RS,
No.25, 26 : Fourth buried humic layer (6.700~11.000 YBP).
Amount of rounded yellowish brown mottlings in this layer are
smaller than those of No.17, 18, 19. See Table 3.

Photo. 6
No.29~33. 19754 (RBfN504E) 8 A 6 H, Figl DAHIf
T THR o
Taken on 6th, Aug., 1975. At near the # place on Fig.l.
No.30, 31, 32 :H{XMEHEL/E (11.000~14.000 YBP), #&&
DEAEADHAREHFEYT, B, HEOEYRIZH
KT BHERBERS RO ONS (3RS,
No.30, 31, 32 : Fifth buried humic layer (about 11.000~14.000
YBP). Unexistence of rounded yellowish mottlings, and the
existence of brown or white plant root mottlings are distingshed
from other buried humic volcanic ash soils (No.17, 18, 19 and
No.25, 26). See Table 3.

Photo. 7
No.36~40. 19754 (HRFIS04F) 8 A 6 H, Figl OAMsft
I THR.
Taken on 6th, Aug., 1975. At near the & place on Fig.l.
No.37 ! REDEHELERE, AMEICHFET A2HENR
HDEHY o Nod0 iZFREDBRILER D MBI RO OND (5
3REM),
No.37 : Reddish decayed, very weathered pumice layer, and this
layer is regarded as first ejecta from Volcano Sakurajima in
those soil profile such as Photo. 1 and 2. In No.40, rounded
reddish decayed mottling exists. See Table 3.

Photo. 8
No.37~42. 19754 (RB#1504E) 8 A 6 H, Figl DAHLAf
1 THo
Taken on 6th, Aug., 1975. At near the & place on Fig.l.
No42 : —K ¥ 5 X (25.000 YBP D44 B KD KFER),
No0.38-4113 "R 7 X, Nodl & Nod2 DEFIZIX, KD
BESROLND (£3REBE),
No.42 : Primary Shirasu (Pyroclastic flow from Volcano Aira, in
about 25.000 YBP). No.38~41: Secondary Shirasu. In the
boundary between No.42 and No.4l, clear red iron mottling
exists. See Table 3.

Photo. 9
No.37~38. 19954 (R 74F) 10A23H, EREEHAT
H&.

No.37 13#720.000 YBP DR BEHWTH 5, No.38 Dk
T RAEDHEITHARE LZIKEDORBALKILIKE H TR0 5 h
%o Photol, 2 @ Profile {ZIFRHB S N22s, T oKX
BREEDRADELEY E A ENT VS,

Taken on 23rd, Oct., 1995. At Takakuma Experimental Forest.
Gray unweathered volcanic ash layer between No0.37 and No.38
(Secondary Shirasu) is regarded as first volcanic ejecta from
Volcano Sakurajima. This ash layer does not find in two profiles
(Photos.1 and 2).

Photo. 10
19924 (PHi44F) 10A24B BREBHELHECLET/
1) ZVERLH % H o
Taken on 24th, Oct., 1992. Scene of soil monolith making. At the

office of Takakuma Experimental Forest.
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Photo. 2
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Photo. 7

Photo. 9

Photo. 8

Photo. 10



