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Andisols

(Shoji et al., 1993).
15
2,055mm

Andisols

Y 0o, 1994; Shin and T avernier, 1988).

Yoo, 1994; Yoo and Song, 1984),
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80%
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HIV (hydroxy-interlayered vermiculite) HIS(hydroxy-interlayered semectite)
HIV
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2.1.
1.5km (Fig. 1la).
(Kim et al., 1986).
(Nakamura et al., 1989).
( , 1976; Lee,

1982).

( , 1998).

: (lapilli), (block) : (cinder), :

(spatter) . ; ; :

(tephra finger jet) :

(continuous uprush)

(surtseyan)
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Fig. 1. Geologic map of the Dangsanbong volcano(a) and sail profile of sampling site(b).
1. Dangsanbong tuff cone; 2: cinder cone; 3: basalt lava; 4: Suwolbong tuff; 5: ring
fault.



(1998)

1,125m 1,075m (Fig. 1a). 148m
(ash, <2mm), (lapilli,
2-64mm), (block, >64mm) : (bed)
(shard)
2-5%
, 35-50% (highly
vesicular) . 15- 20cm
0.5° ( , 1989).



20-40%

400m
78m
, Im
20cm
2.2.
1872mm ( , 1992),
(T able 1).
2,055mm ,
1,089mm ( , 1999).
15km 1,280mm (1986- 1991)
( , 1991).
Table 1. Mean annual climatic data of Jgu Island. (1993 1999)
Location Precipitation(mm) Evaporation(mm) Temperature( )
East 19756 - 15.2
W est 10894 - 156
South 2,0558 1,159.1 166
North 14946 13377 16.0

Gosanri 1,280.0 - -




2.3.

( , 1976).
30%
(sandy loam)
(<2wt%) :
(CEC) (13- 27me/ 100gr) (base saturation)
(49- 94%).
(Fig. 1b).
A
B A
Al A2 , C
Cl1 c2 . C C CR
.Cl1 cC2 , CR 2-25cm

(volcanic clast)



60 , 2mm
. 2mm
le )

, (bulk, <2mm)

XRD IR
(0.2-2 ) (<02 )
3.1. pH

pH , IM KCI, IM NaF , KCl

pH 13 1 (Sail

Survey Staff, 1996).
IM NaF pH ;
150 (Fieldes and Perrot, 1966).

3.2.

(cation exchange capacity, CEC) 1M NH.OAc(pH 7)
(Soil Survey Staff, 1992).



NH."
acid(H3803)

(base saturation, BS)

CEC

3.3.

potassium dichromaic(K.Cr.0r)

diphenylamine

(hot plate) :

diphenylamine

sulfate hexahydrate

34.

(texture)
(Gee
(shaker)
NaOAc(pH 5) (buffer)
10ml H.0. 20ml NaOAc

H-0:

NH."  boric
NH." H2.S0.
0.2N Ammonium iron( ) sulfate hexahydrate
(potassium dichromaic) 200
5

0.2N Ammonium iron( )

et al., 1998). wet sieving
(Fig. 2)
10g NaOAc(pH 5) 40ml
24
(hydrogen peroxide, H:0:) :
10g (bulk)
90
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Fig. 2. Procedures for soil texture analysis.
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sodium dithionite(N a:S:0s) , Na-citrate

Na- bicarbonate (buffer) (DCB).
10g 0.3M Na-citrate 1M Na-bicarbonate (pH 3) 200ml
75
59 Na-dithionite : 1 ,
15 . 10ml NaCl
2
(sand, 50 -2mm), (silt, 2-50 ), (clay, <2 )
(Jackson, 1985). 0.2-2 <02
46y m wet sieving
Na:COs(pH 10)
<0.2 0.2-2

3.5.

: (rare earth element, REE)

, REE
Royal Holloway and Bedford New College ICP-AES
(Inductively Coupled Plasma Emission Spectrometry)
(Walsh, 1980).
Na- pyrophosphate acid oxalate

(McKeague and Day, 1966). Si, Al, Fe
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ICP-AES :

1g Na-pyrophosphate(pH 10) 100ml 12
. 3000rpm 30 . Acid oxalate
NH.-oxalate 300mg 0.15M (pH 3) 150ml
4
3000rpm 30
3.6. X-
X- (XRD) ) )
MXP
18A RINT -2500 X - (MacScience Co., Ltd, Japan)
CuKa , 40kV/30mA, Imm, Imm, 0.15mm
, XRD <2mm
(Fig. 3).
0.2-2 <0.2 XRD
(filter transfer method) ,
(Moore and Reynolds, 1989).
KCl, MgCl. IN
(desiccator)
. K 110 , 300 , 550
: 2 Mg
etylene glycol (EG) . EG

XRD
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(Fig. 3).

, DCB , acid oxalate
NaOAc(pH 5)
XRD
DCB (<2 ) o03Mm
Na-citrate 1M Na-bicarbonate (pH 3) 7
5 : 0.59 Na- dithionite 15
3000rpm 30 2
DCB NH.-oxalate . DCB 2
0.15M  NH.-oxalate(pH 3) 4
XRD 0.2-2
<0.2
DCB, NH.-oxalate, Na-citrate . DCB
NH.- oxalate 0.3M Na-citrate 100
4 DCB
XRD 0.2-2 <0.2
3.7. IR
FT-IR (Fig. 3). XRD
, K
300 , 550 KBr  1:250

(10

- 13 -



0 ) IR )
(resolution) 2cm™* (interval) 1cm™
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¥R

Fig. 3. Procedures for XRD, IR, and Chemical analysis.
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XRD
4.1.
4.1.1.
Table 2 (bulk, <2mm)
: (Fig.
4). Al 49wt % 33wt%,
18Bwt% . A2 9wt% Al
25 26wt%
C1, C2, CR
<02 0.2-2 ,
T able 2. Particle size distribution(wt%) of bulk samples.
sand silt clay . .
sample total coarse fine soil texture
50 -2mm 2-50 <2 02-2 <0.2
Al 17.85 49.12 33.01 12.42 2059 silt clay loam
A2 49.11 26.74 24.14 8.56 1558 sandy clay loam
C1 61.99 19.55 18.44 6.12 12.30 sandy |oam
C2 66.80 18.70 14.48 4.83 964 sandy |oam
CR 75.27 17.79 6.93 2.80 4.12 sandy loam




0 20 40 ] a0 10 wi%)
Al - &
e < =
Y » 7] silt
A2 = *.
7 clay
1
._\.‘ ""._
@ :
xlE—— "#
Fig. 4. Variation in size fractions of bulk samples.
4.12. ) .
) , , (Fig. 5, 6, 7).
XRD )
(T able 3).
Al , , ) )
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Table 3. Semiquantitative mineralogical composition of bulk, sand, and silt size fraction
based on XRD analysis.

31 32 33
bulk sand silt bulk sand  silt bulk sand  silt
Qz
ol “) nd nd
PI nd -) nd
Fd
K nd -) nd nd nd nd
34 35
bulk sand silt bulk sand silt
Qz ) nd nd nd
ol
Pl nd nd nd
Fd
K nd nd nd nd nd nd

Qz: Quartz; Ol: Olivine; Fd: Feldspar; Pl: Plagioclase series; K: K-feldspar series;
: the number is relative amounts of each mineral; (-): negligible;. nd: not detected.

(] JE

Fd O . QI X
d A i ]
w""\.—hu'—’"‘ﬂuu‘—f_.ﬂ._._ﬂ._uﬁ'mu-__vﬂ A1
"\«\: '
i

Intersity

Dagreas 14

Fig. 5. XRD patterns of bulk samples. Qz: quartz; Ol: olivine; Fd: feldspar.



[legrees 34

Fig. 6. XRD patterns of sand size fractions. Qz: quartz; Ol: olivine; Fd: feldspar.

o 2 e

1
al

Degrees 19

Fig. 7. XRD patterns of silt size fractions. Qz: quartz; Ol: olivine; Fd: feldspar.
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4.2.

42.1. pH, ,
pH(H:0) 66-73 , Al
C (Table 4,). pH(KCI) 5.1-53
; (Fig. 8). pH(NaF) 95-98
pH (NaF)
94

(Fieldes and Perrott, 1966).
(cation exchange capacity, CEC)  19-35cmol./ kg
Ci1 cC2 . CR 30cmol/kg A
(A1, A2)
Al A2 2-1.2wt% , 1wt%

Table 4. Properties of the bulk samples.

Sample Depth pH CEC BS oC
(cm) H.O(13) KCI(13) NaF(150) (cmol/kg) (%) (Wt%)

Al 0- 15 6.632 5.338 9.49 19 75.32 2.00
A2 15-40 7073 5213 9.63 26 125.69 121
C1l 40- 65 7.197 5.162 9.53 35 109.76 0.59
Cc2 65- 125 7.257 5.364 9.55 32 127.07 0.84
CR 125- 135 7375 5.303 9.81 30 126.59 0.80

O.C: Organic contents; CEC: Cation exchange capacity; BS: Base saturation,



kil

nb

pH(H,0)

7

'|'|| {(kCl)

2

Sh

7. a
[ +* 'S
E . A
=
I
Q % -» Fs
il *» i
Fig. 8. Variation of pH with depth.
(base saturation, BS) Al 75.32%
100% ca® Mg*”
K" Na (T able 5).
Al (24cmold kg)
(32-40cmold/kg). Mg** C ,Ca&" C2 CR
CEC
A (Al A2 C (C1, C2, CR)
Table 5. Exchangeable cation concentration of the bulk samples.
exchageable cation(cmold kg)
sample
ca’ Mg* K* Na’ total
Al 447 9.48 0.10 0.33 14.38
A2 9.26 2159 0.24 123 32.32
C1l 11.23 25.25 0.23 148 38.19
Cc2 1351 25.30 040 146 40.67
CR 13.88 22.20 0.49 140 37.97

- 21 -



42.2. ,

(bulk, <2mm) Table 6 SiO:
36.4-49.0wt% . SiO:
Al20s 14.1- 178w % . Al20s Al
14.1wt% A2-Cl1 17.8wt% . A2-CR
. Fe:0s 11.4- 16 5wt%
Al A2-CR . MgO CaO 2.0- 10.6wt%
0.15-1.16wt% ;
Ba, Cr, Ni, V Al
(Table 7). Co, Cu, Li, Sc, Y
) Y
Li, V, Y, Zn Li, V ,
Y, Zn
(Taylor and
McLennan, 1985) (T able 8). (La, Ce,
Nd) (Dy, Yb)
Table 6. Mgor elements composition(wt%) of bulk samples.
Si0: Al:0s Fe:Os MgO CaO NaO K0 TiO. P.0s MnO Tota
Al 4906 1418 1143 206 015 060 102 185 008 0.18 8214
A2 3688 1781 1618 326 046 019 038 259 007 021 78.03
Cl 3665 1781 1653 585 051 013 024 266 007 022 8082
C2 3642 1565 1560 958 063 008 014 243 007 022 8082
CR 3759 1473 1463 1063 116 018 0.09 230 012 021 8164

- 22 -



Table 7. Concentrations of trace elements in bulk samples.

Ba Co Cr Cu Li Ni Sc Sr \% Y Zn
ppm
Al 363 51 351 43 28 284 20 87 141 30 74
A2 460 70 4382 61 16 431 29 73 199 17 88
C1l 511 74 501 65 18 486 30 73 131 18 100
Cc2 554 71 474 61 13 493 28 85 109 24 115
CR 481 66 447 60 10 426 27 123 71 32 118
Table 8. Chondrite-normalized of rare earth elements abundance in bulk samples.
La Ce Nd Sm Eu Dy Yb
Al 134 77 68 45 29.1 152 109
A2 84 84 47 446 26.3 121 10.1
Cl 87 104 14 39.1 29.6 126 105
c2 109 96 48 398 324 144 113
CR 134 86 52 385 36.4 171 117
4.2.3.
acid oxalate Na-pyrophosphate
(T able 9).
Acid oxalate Si 86-244mmol/ kg
Al 154- 172mmol/ kg Al
A2-CR . Fe
Na- pyrophosphate Si 31-50mmol/kg
. Al 7-26(mmol/kg) . Fe 9-17mmol /kg
Si, Al



Table 9. Extractable Al, Si, and Fe(mmol/kg) from bulk sample by acid oxalate, and
Na- pyrophosphate.

Alo Sio Feo Al Sip” Fe'~
Al 172 86 414 26 31 17
A2 152 114 422 19 36 14
C1l 151 174 391 12 37 10
Cc2 152 210 388 39
CR 154 244 284 50
* . acid oxalate extractable Al, Si, Fe.
** . Na- pyrophospahte extractable Al, Si, Fe.
DCB acid oxalate
(T able 10.)
DCB Si Al 99mmol/ kg
, C2 (T able 10). Al Al
, . Mg Al,
Fe (9- 20mmol/kg)

Table 10. Extracted Si, Al, and Fe(mmol/kg) by DCB, and acid oxalate from clay Size

fraction.
DCB Acid oxalate

Si Al Fe Mg Mn Si Al Fe Mg Mn
Al 99 213 1379 9 16 96 202 104 16 nd
A2 129 141 1186 10 12 118 171 118 30 nd
C1 147 87 872 20 10 183 169 166 108 1
c2 161 84 750 16 7 158 158 163 62 nd
CR 135 89 516 14 9 197 253 238 39 2

nd: not detected.

- 24 -



Acid oxalate Mg XRD C1

c2 62-108mmol/kg A1, A2 . Fe Cl1 cC2
, Si 96- 197mmol/ kg
Al A2, C1 C2 Al CR
4.3.
XRD IR
02-2 <0.2
43.1. XRD
XRD
; XRD
DCB,

acid oxalate, Na- citrate

XRD . 02-2 XRD 1424 | 120
, 1004 , 7.14 (Fig. 9A). 14.24 A1-C2
, CR (broad) . 10.04 A1-C2
CR .12 Al A2
C1 . 7.14 Al-C2 . 3.34
. 334 Al-C2 , CR
(intensity) . CR 3.22



<0.2 1410 , 1004 , 740 (Fig.
9B). 14.10 A1l-CR

n N 1 1 X

'
ey rees 260 Degrees 26

Fig. 9. XRD patterns of untreated clay size fractions. A: 02-2 ; B: <0.2
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XRD . K 300 , 550
, Mg (EG)
Fig. 10
Al 02-2 K XRD 14 | 12
, 100 , 7.13 . 300 14
HIS(hydroxy-interlayered smectite) HIV (hydroxy-interlayered
vermiculite) . 550 300 14
, 12 . 14
.12 , 550
. 550
K 7.13
. Mg 14.10
, 1200 , 10.04 , 7.13 . 14.10 EG
, 10.04 . EG 14
7.13 (shoulder)
(Brindley, 1966; Suquet et al., 1975).
Al <02 K 1004 , 7.36
10.04 Mg 14.10 10
. 10 499 .14
EG
. 7.36 550 , Mg
EG
0.2-2
A2 02-2 K , , Mg , EG Al

- 27 -



. K 14.10

. 12.00
. A2 550
HIV, HIS
A2 <02 K , , Mg
Cl C2 022 K , Mg
Al A2 . K
12 , 550 12
Al A2
Al A2 211
, 12
Cl C2 <02 K , . Mg
2:1
Al
CR 02-2 XRD
10
. CR <0.2
. 10 Mg 14
, 75 EG
. 499
CR <02 <0.2

HIV, HIS
550

2:1

, EG

, EG

, EG
. EG

, EG

, 12.00

. A2

Al

. EG

14.10

76

10

18

, 15

. 18



Al(D.2-2) [l AT (=0.2)
1180 '.
1410
j 004 712 H Iﬁ-‘
i EG
Mg
550
300
. K
n TI k| 1] ¥ 'Ill
Degress Td Degrees 28
A (0D.2-2) A [(=0.2)
110 '4
14.18 -1.5:'.'“ 333 f
lyoi0s 723 499 |"3 il P
EG
Mg
550
300
| K
n TI k| 1] ¥ 'Ill
Degress Td Degrees 28

Fig. 10. XRD patterns of clay size fractions, after removal of carbonate, organic matter.
K: K saturated; 300, 550: heated at 300 , and 550
Mg: Mg saturated; EG:Etylene glycol treated after Mg saturation.

for 2 hours after K saturation;
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C1(0.2-2) | 1 (=0.2)
EG
Mg
550
300
E

I|I '.'ll :l; 'I': X iilI
Degress Td Degrees 28
C2(0.2-2) 14 03 (<0.2)

r‘ill.l i

EG

3y

L] a i ¥ bl ]
Degress Td Degrees 28

Fig. 10. continued.



CR{0.2-2) [ B8l R (=0.2)

Degress Td Degrees 28

Fig. 10. continued.

XRD ;

DCB, acid oxalate Na- citrate
Al 0.2-2 K 14 DCB
, acid oxalate (Fig. 11,12) HIV
hydroxy-interlayed Al/Mg/Fe (hydroxy-Al/Mg/Fe)

. EG 2:1
HIV . Al acid oxalate 550
14
K 352 357
(004) (002)
A2 02-2 DCB, acid oxalate EG 16
(Fig. 11,12). DCB
DCB HIV HIS hydroxy-Al/Mg/Fe

- 31 -
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Ci C2 02-2 XRD

. EG DCB , DCB
16 , acid oxalate
(Fig. 11,12). HIV HIS hydroxy-Al/Mg/Fe

DCB, acid oxalate

Al (0.2.2) Al =0.2)

Il ] 7.3 357 ]
'l.\\ji-. 10.10 . . SR TS 4l . I_ i i ! |

R VI Y | /
e L &
Ifgﬁ-\“"w"‘*"lf _:_H,,,,_...a-" Mo |1 :' “"% 551
. 'f-"s"'”!. .I 1 | 1 |"| .

:;'I. I j!IWIW‘\F WIW{ I&'M v
w-wm\w ‘ﬂ""'w 'h\\."'" 110

Degress Td Degrees 28

Fig. 11. XRD patterns of clay Size fractions, after removal of carbonate, organic matter
and free iron oxide. K: K saturated; 110, 300, 550: heated at 110 , 300 , and 550
for 2 hours after K saturation; Mg: Mg saturated; EG: Etylene glycol treated after

Mg saturation.
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Fig. 11. continued.
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Fig. 11. continued.
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A1 {D.22]) A2 {0.2-2)

o o
Degrear 26 Degrear 26

Fig. 12. XRD patterns of coarse clay Size fractions(2-0.2 ) treated with Na- Oxalate
for 4h, after removal carbonate, organic matter, and free iron oxide. K: K saturated;
110, 300, 550: heated at 110 , 300 , and 550 for 2 hours after K saturation; Mg:
Mg saturated; EG: Etylene glycol treated after Mg saturation.
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DCB acid oxalate

Na- citrate
K XRD (Fig. 13).
K Al A2
12 8 HIV HIS

[H 34
J":]R 1224 g Sk =
[l ' Sigon 7 |
1 w, N ol oo e 5
I i -
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Fig. 13. XRD patterns of coarse clay size fractions(2-0.2 ) saturated with K, after

removal of carbonate, organic matter, and free iron oxide, and treated with
Na- Oxalate, and Na-citrate for 4h, respectively.

432. IR

Fig. 14 C1 FT-IR

C1 . OH
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Fig. 14. Infrared spectra of C1. Upper one is untreated and lower one is treated with
DCB. A: 2-02 ; B: <02 .
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XRD , , . A
, A CR C
XRD
) , 2:1
, 11 . 02-2 XRD
) , 2:1 ,
11
(002) (004)
( , 1996), Acid oxalate
A
(001) (004) Fe
. C acid oxalate EG
14
CR 02-2 , . <0.2
CR 02-2
HIV, HIS

(Zhang et al. 1994; Bautista-Tulin, 1997;

Inoue, 1981; Mizota, 1982). XRD
HIV, HIS
HIV, HIS :



5.1. HIS HIV ?

0.2-2 Mg EG
(T able 11). XRD HIV ~ HIS
HIV ~ HIS
. HIV  HIS (hydroxy-interlayered material)
hydroxy-Al hydroxy-Mg , hydroxy-Fe

(Quigley and Martin, 1963; Thomas and Coleman, 1964; Singleton and
Harward, 1971). HIS hydroxy-Al/Mg/Fe EG
(Bautista- Tulin, 1997; Inoue, 1981). HIV  HIS
hydroxy-Al/Mg/Fe acid oxalate DCB
(Rich, 1986; Wada and Kakuto, 1983; Matsue and Wada, 1988; Barnhisel
and Berstch, 1989; Ghabru, 1990). Hydroxy-Al/Mg/Fe
EG . HIV ~ HIS

Table 11. Two theta and d-value for clay size fraction(0.2-2 ) after each chemical
treatment and EG treatment.

Carbonate, and OM’ DCB Acid oxalate
20 d( ) 20 d( ) 20 d( )
Al 6.26 14.10 6.22 14.19 6.26 14.10
A2 6.26 14.10 5.50 16.05 5.50 16.05
C1 6.24 14.15 542 16.29 <528 >16.72
Cc2 6.26 14.10 5.32 16.59 <528 >16.72

* . Carbonate and organic matters removal.
** : broad peak
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HIV; Al 02-2 XRD HIV

. K 14 300
EG : HIV . DCB
14 DCB
DCB A2, Cl, C2 02-2 EG
DCB
2:1 hydroxy-Fe/ Mg/Al
DCB : HIS HIV K 14
(Barnhisel and Bertsch, 1989). DCB
XRD K 14 Al A2-C2

A2-C2 HIV HIS

K HIV  HIS  (001) 10.1- 105
(Barnhisel, 1965). HIV HIS Al
A2-C2
HIV HIS EG 16.05- 16.20
. AIPEA , (06-0.9, half unit cell)
(0.2-0.6, half unit cell) (Bailey, 1980).
(Borchardt, 1989). 14 : 17

(Harward et al., 1969; Robert, 1973, Malla et al., 1987).

Si*" Al
(Robert, 1973).
(Malla et
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al., 1987). AT Fée”
Mgz+
(16.05-16.20 )
Al, A2, C1, C2 HIV , K
Al A2, C1, C2
. HIV
HIS; Acid oxalate C1, C2 0.2-2 EG 17
C1
C2 . Acid oxalate
hydroxy-Al/Mg
Cl1 c2 acid oxalate
HIS
il il
7oA A [ Ak . T ok e (H &
4 - it i . &
= 1 sk . RN & [
' L ] & .
[ . 1% & ¥
i} e 1] EL ) L A 120 1400 i} 18} =] i 15
el

el ke

Fig. 15. Extractable Al, Fe, and Mg from clay size fractions with DCB, and acid
oxalate. A: DCB treatment; B: acid oxalate treatment; open triangle: Al; solid triangle:

Mg; solid circle: Fe.
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HIV HIS ;o HIV HIS

hydroxy-Al/Mg/Fe , DCB acid oxalate
Al, Fe, Mg HIV HIS
(hydroxy-interlayered materials) : DCB
hydroxy-Fe/AllMg , hydroxy-Fe
(Ghabru, 1990). Acid oxalate hydroxy-Al/Mg

(Rich, 1986; Wada and Kakuto, 1983; Matsue and Wada, 1988;
Barnhisel and Berstch, 1989).

Al-C2 DCB acid oxalate . Acid oxalate
hydroxy-Al/Mg . Acid oxalate
hydroxy-Al/Mg DCB , DCB
hydroxy-Fe . DCB Fe Al,
Mg Fe
(Fig. 15).
Ci1 c2 acid oxalate HIS
. Acid oxalate Al Al A2
(Fig. 15). Mg Al A2 16-30mmol/kg Cl C2
62- 108mmol/ kg . hydroxy -Al
, hydroxy-Mg (Rich, 1986).
Cl C2 pH(H:0) (7.25-7.37) Cl1 C2 hydroxy-Mg
5.2.
XRD )
. <02 /
, 0.2-2 /
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/ X <0.2 CR 0.2-2
XRD A1 Mg
743 EG 7.62
. K 75
/ (Wiewiora,
1971; Hughes et al., 1987).
/ EG
001/ 002 002/ 005 ,
(Cradwick and Wilson, 1972).
/ (peak decomposition)
(Lanson, 1992).
, / (Fig. 16).
001/ 002 002/ 005 A1l-CR
(Table 12). 00/002 002/ 005
(Cradwick and Wilson, 1972).
(A206) Moore Reynolds(1989)
84- 86% (Fig. 17).
/
NEW M ODE (Fig. 18). NEWM ODE
/ , ;
/ 85%
XRD
/ 80% 90% :
14% 6% (T able 13).
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(Y] (B}

Eaolinitef smectite , L

Smecrite *

mica

el

Dieprees 20 Dagmees M)

Fig. 16. Decomposition for XRD pattern of A1(<0.2 ), after DCB, and EG treatment.
RP: row pattern; CP: calculated pattern,; A: 001/002; B: 002/ 005 of kaolinite/ smectite
interstratification.

Table 12. The peak position of kaolinitel EG- smectite interstratification.

. 001/ 002 002/ 005 A 20
size( ) 20 d( ) 20 d( )
Al <02 1164 759 25.19 353 13.55
A2 <02 11.62 7.60 25.12 354 13.50
Cl1 <02 1157 7.64 25.06 355 13.49
C2 <02 1161 761 25.16 353 13.55
<0.2 1154 7.66 25.08 354 1354
CR 2-0.2 1157 764 25.09 354 13.52
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Fig. 17. The proportion of kaolinite in kaolinite/ smectite interstratification.

1LY

% Kaolimte

0+

1349
13.532

A 26

Table 13. Mineral compositions of clay size fraction obtained by NEWMODE.

. Kaolinite/ Smectite Smectite Mica
size( )
%

Al <0.2 90 6 4
A2 <0.2 88 8 4
C1 <0.2 88 10 2
Cc2 <0.2 82 16 1

<0.2 80 18 1
CR

0.2-2 80 14 4
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Fig. 18. Comparison of XRD patterns. a: EG treatment after DCB treatment; b:
calculated with NEWM ODE.
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/ Al A2, C1 02-2 K
12 8 . 110 , 300
, 300 . 550 12
. EG 12

12 8
(Brydon et al., 1961). C2 EG

/ /EG- 002/ 002,
004/ 005 : 004/ 005
002/ 002 . 002/ 002
(peak decomposition) (Lanson, 1992).
) / )
(Fig. 19).

DCrergrroes 20

Fig. 19. Decomposition for XRD pattern of A1l (0.2-2 ), after DCB, and EG treatment.
RP: row pattern; CP: calculated pattern.
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|EG- 002/ 002 20 Al 1194 A2, C1
(Table 14). /
R1 50% RO (Moore and
Reynolds, 1989). /
002/ 002 Moore  Reynolds(1989) /
Al 70%
C1 59% (Fig. 20). / 001/ 001
002 002 , 550
Fe (Brown and
Brindley, 1980). /
NEWM ODE
1]
Al
g
i = fcLcz
e
a4
ki s Th T 4] ) L}

d-walue

Fig. 20. The proportion of chlorite in chlorite/ smectite interstratification.



Table 14. The peak position of chlorite/ EG- smectite interstratification (0.2-2 ).

002/ 002 .
0,
29 () % Chlorite
Al 11.94 7.40 70
A2 1177 751 64
C1 1162 7.60 59
C2 1162 7.60 59
5.3.
53.1.
Fig. 21 TiO:
(Neshitt, 1979).
_ (element/ TiO;) eampie - (element/ TiO,;) rererence
0, =
variaton (%) (element/ T10,) rgeronce % 100
CR : CR
CR . Al20s
K.0, Na.O, CaO . Na"  ca”’
, AP KT

(Wada, 1986; Kurashima et al., 1981).

Si (leaching)

Si
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Fig. 21. The change of relative amounts of each elements to TiO..

(weathering index)

(K20, NaO, CaO, MgO) (Al20s,
Fe:0s, TiO2)
(Coleman, 1982; Jenny, 1941).
(Parker, 1970).
Fig. 22

(molecular weight)

K,0+ Na,O0+ CaO+ MgO
Al,0;+ Fe,O05+ TiO,

Base/R,0; =



Depth{cm)

Depthicm)

Fig. 22. Weathering indices of bulk samples.
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_ K,0+ Na,O+ CaO+ MgO
Base/A llumina= ,

A 1,03
. . . _ K0 Na,0 ca0_  MgO
Parker's weathering index= ( 025 + 035 + 0 7 + 09 ) X 100
Al A2 , A2 Al
(Fig. 23,24).
(La, Ce, Nd) (Dy, Yb)
i Al
¥
i 1
1
| At
R ! 1 i R
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Fig. 23. Trace elements variation diagram for bulk.



Al

1

Sample / Chondrite

Element

Fig. 24. Chondrite- normalized Rare Earth Element patterns for bulk.

53.2.
Andisols (Duchaufour, 1984; Shoji and Fujiwara, 1984; Saigusa and
Shoji, 1986).
Andisols (Shoji et al., 1993).
Andisols  pH(H:20) ,
Andisols pH (H20)
pH (H:0) (<4.9)
2:1 AllFe- : (Shoji et
al..1982; Shqji and Fujiwara, 1984). Si
Si (Parfitt, 1990).
pH (H:0) ( >4.9) allophane
AllFe- : Si
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80% Andisols

(1.54-2.88wt%) (Song and Yoo, 1994; Shin and Tavernier, 1988).
1872mm , 1,280mm
SiO: 37- 49wt %
Andisols  SiO: (22- 30wt %) (Shin and Tavernier, 1988).
Si

; pH(NaF) 9.49-9.81
94 (Fieldes and Perrott, 1966).
(Parfitt and Childs,

1988). Acid oxalate Al(Al), Si(Sie) Na-pyrophosphate
Al(Al) Al/Si (Childs et
al., 1983; Farmer et al., 1983; Parfitt and Wilson, 1985). Al Si

Al _ Al,- Al

Si Siy,

Table 15. pH(NaF) and the amounts of short-range- order materials.

pH (NaF) mmsc:; < A "’éioA b Factor Sv?tl;/(l)
Al 949 86 1.68 6.369 154
A2 9.63 114 0.92 4844 195
Ci1 953 174 0.79 4589 2.25
C2 955 210 0.69 4370 257
CR 981 244 0.60 4.205 2.88

* . short-range-order materials
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Fig. 25. pH(NaF), Si., and short-range- order materials of bulk samples.

acid oxalate

Al

Alo-Al/Sie  0.60-1.68

(T able 15). Alo- Al Sio
(Parfitt, 1990), Sio

154-2.88Wt% . Sio
(Fig. 25).

. Si

(Fig. 26).
02-2

Al/Si
( , 1996).
1

(conversion factor)

Si

1-2



CR
, , HIV, HIS
(Churchman, 1980; Ross and Kodama, 1974;
Herbillon and Makumbi, 1975).
HIV, HIS
(Barnhisel and Berstch, 1989). Inoue(1981)

HIV, HIS

Fig. 26. Variation of mineralogical compositions of clay size fractions with depth.

Depth {cm) Mineralogical compositions
0 i
Al 0.2-2 ; Vermiculite, Chlorite, illite, Kaolinite, HIV, Chlorite /Smectite
| (1.2 : Smec ke, K':Luhnilul.-"Smm'illu, illike
15-——————+
022 ; Vermiculite, illite, Kaolinite, HIY, Chlorite/Smectite
A2 <2 Smectite, Kaolinite /Smectite, illite
40
022 Vermiculite, illite, Kaolinite, HIY. HIS, Chlorite/Smectite
Cl | <02 ; Smectibe, Kaolinile/Smectite, illite

e 0.2-2; Vermiculite, illite, Kaolinite, HIV, HIS, Chlorite/ Smectite
= )7 Smectite, Kaolinite/Smectite, illite

s ,__ SESEEe T | . s . _—
125 1= CR o | (2.2 Smectite, Kaolinite/Smectite, illite
135 LC s | o=l)2 ) Smectite, Kaolinite /Smectite, illite
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HIV
HIV
hydroxy - (MacEwan and Wailson,
1980; Kittrick, 1983; Barnhisel and Berstch, 1989). HIV
, hyroxy-Fe/ Al . HIV hyroxy-Fe/ Al

HIS
. HIS , HIS
(Inoue, 1981). <0.2
/
pH (K Cl)
pH(KCI) pH (pH - dependent charge)
Al : pH
Twt% 33wt%
pH(KCl) 5.1-53
pH (K Cl)

HIS,
, , HIV

( , 1998).
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(Mizota and Inoue, 1988; Inoue and Narse, 1991).

(Eswaran, 1972). A CR

CR



, 0.8-2wt%
Andisols pH(H:0) <6.0
9.49-981 , 154-2.88(wt%)
, 0.2-2 : ;
/
hydroxy-Al/Mg/Fe
HIS HIV , A HIV
DCB hydroxy-Fe Al
HIS acid oxalate
hydroxy-Mg /
59-70%
, <0.2 /
; /
84-86%
, /
, HIS, : HIV
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Abstract

Mineralogical Transformation of a Soil derived from
Volcanic Sediments, Dangsanbong, Jeju Island

Ha, dae-ho
Dept. of Earth System Sciences
The Graduate School

Yonsei University

About 80% of Jeju soils derived from volcanic ash are classified as
Andisols, while the soils derived from Dangsanbong is not Andisols. There is
a significant difference in distribution of precipitation in Jeju island. The
study area is characterized by the lowest amount of annual rainfall in Jegu
Island, and the layered silicates as dominant solid phase in clay fraction of the
volcanogenic soils. The purpose of this study is to characterize the layer
silicates and to clarify the formation and weathering sequences of
Dangsanbong soils.

Two master soil horizons are recognized in the soil profile developed in the
Dangsanbong area, which can be designated as A and C. The soil pH(H:0),
ranges from 6.6 to 7.3 increasing with depth, is higher than that of typical
Andisols. While the pH(NaF), ranges from 949 to 981, indicates that
significant amount of amorphous phases might be present as exchanging
complexes. It is estimated to about 154-2.88wt% by using chemical selective
dissolution. The organic content of surface horizon is about 2wt%. This sail

are composed of quartz, feldspar and olivine as maor constituents with minor



of silicate clays. Quartz is frequently observed in A and distinctly decreases in
its amount with depth, where olivine is dominant phase in C, and is rarely
observed in A.

In the <0.2 size fraction, smectite and kaolinite/ smectite interstratification
are dominant with minor of illite. The amounts of smectite decrease with
depth, while the amounts of kaolinite/ smecite interstratification increase with
depth, which indicates the trend of mineral transformation with increasing the
degree of weathering. The proportion of kaolinite in kaolinite/ smectite
interstratification is about 85%, and is not changed severely through the
profile.

In the 2-0.2 size fraction, vermiculite, smectite, illite and kaolinite are
major components with minor of chlorite. Most of chlorite are interstratified
with smectite. Chlorite which is not interstratified with smectite occurs only in
surface horizon. The proportion of the chlorite in the chlorite/ smectite
interstratification is 59-70% and increases with depth. Hydroxy-interlayered
vermiculite(HIV) with hydroxy-Fe Al in their interlayers occurs in both A and
C horizon. The amounts of hydroxy-Fe Al decrease with depth.
Hydroxy-interlayered smectite(HIS) of which interlayers might be composed of
hydroxy-Mg/ Al occurs only in C horizon.

As the results of mineralogical investigation for the soil profile in the study
area, clay minerals might be changed and evolved through the following
weathering sequence; 1) Smectite —» Kaolinite, HIS, Vermiculite, 2) Vermiculite

- HIV - Chlorite.

Key words :
Dangsanbong, volcanic ash, layered silicates, HIV, HIS, chlorite/ smectite,

kaolinite/ smectite, weathering sequence.
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