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Jeju Island is a volanic island which is located about 96 km south of Korean Peninsula. Volcanic ejecta, and
volcaniclastic materials are widespread as soil parent materials throughout the island. Soils on the island have
the characteristics of typical volcanic ash soils. This study was conducted to reclassify Jeju series based on the
second edition of Soil Taxonomy and to discuss the formation of Jeju series in Jeju Island. Morphological
propetties of typifying pedon of Jeju series were investigated, and physico-chemical properties were analyzed
according to Soil survey laboratory methods manual. The typifying pedon has dark brown (10YR 3/3) silt clay
loam A horizon (0~22 cm), strong brown (7.5YR 4/6) silty clay BAt horizon (22~43 c¢m), brown (7.5YR 4/4)
silty clay Btl horizon (43~80 cm), brown (7.5YR 4/6) silty clay loam Bt2 horizon (80~105 cm), and brown
(10YR 5/4) silty clay loam Bt3 horizon (105~150 cm). It is developed in elevated lava plain, and are derived
from basalt, and pyroclastic materials. The typifying pedon contains 1.3~2.1% oxalate extractable (Al + 1/2
Fe), less than 85% phosphate retention, and higher bulk density than 0.90 Mg m”. That can not be classified
as Andisol. But it has an argillic horizon from a depth of 22 to 150 ¢m, and a base saturation (sum of cations)
of less than 35% at 125 cm below the upper boundary of the argillic horizon. That can be classified as Ultisol,
not as Andisol. Its has 0.9% or more organic carbon in the upper 15 cm of the argillic horizon, and can be
classified as Humult. It dose not have fragipan, kandic horizon, sombric horizon, plinthite, etc. in the given
depths, and key out as Haplohumult. A hoizon (0~22 c¢m) has a fine-earth fraction with both a bulk density of
1.0 Mg cm” orless, and Al plus 1/2 Fe percentages (by ammonium oxalate) totaling more than 1.0. Thus, it
keys out as Andic Haplohumult. It has 35% or more clay at the particle-size control section, and has thermic
soil temperature regime. Jeju series can be classified as fine, mixed, themic family of Andic Haplohumults, not
as ashy, thermic family of Typic Hapludands. In the westem, and northern coastal areas which have a relatively
dry climate in Jeju Island, non Andisols are widely distributed. Mean annual precipitation increase 110 mm,
and mean annual temperature decrease 0.8 C with increasing elevation of 100 m. In the westemn, and northem
mid-mountaineous areas Andisols, and non Andisols are distributed simultaneously. Jeju series distributed
mainly in the western and northermn mid-mountaineous areas are developed as Ultisols with Andic subgroup.
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Table 1. Laboratory data sheets of typifying pedon.

Total Clay ------- - Silt ------ Sand
Depth Horizon Clay Silt Sand Fine Coarse Fine Coarse VF F M C VC
cm LT .002 .05 LT LT .002 .02 .05 .10 25 5 1
.002 -.05 -2 .0002 .002 -.02 -.05 -10  -25  -50 -1 -2
-------------------- Pct of <2 mm (BA1l) - - - = - = - = = - = - - - - - -~
0-22 A 30.0 64.9 5.1 2.5 1.3 0.8 0.4 0.1
22-43 BAt 42.0 56.3 2.7 0.9 0.7 0.6 0.4 0.1
43-80 Btl 40.8 56.2 3.0 1.0 0.9 0.7 0.4 0
80-105 Bt2 33.6 52.7 13.7 7.6 3.7 1.0 0.5 0.9
105-150 Bt3 36.3 58.5 52 2.1 1.5 1.1 0.5 0
150" BC 29.3 65.4 5.3 2.0 1.4 1.1 0.7 0.1
------ Coarse Fractions (mm) ------  >2 mm Orgn Total P Total -------- Dith-Cit --------
Depth Weight Pct of C N Ret S extractable
cm 2-5 5-20 20-75 1-75 Whole Fe Al Mn
Soil 6Alc 6B3a 633 6R3a 6C2b  6G7a  6D2a
Pct of <75 mm (3B1) - - - e oo oo - Pctof <2mm=------------
0-22 3.64 72.2 3.10 0.58
22-43 1.32 66.4 2.86 0.39
43-80 0.50 65.3 2.73 0.33
80-105 0.43
105-150 0.16
150 0.47
- Ratio/Clay - Atterberg - Bulk density ----- COLE - Water content -------- WRD
Depth CEC 1500 limits Field 33 Oven  Whole Field 10 33 1500  Whole
cm kPa LL PI Moist kPa Dry Soil Moist  kPa kPa kPa Soil
8D1 8D1 4P1 4P 4A3a  4Ald 4Alh 4D1 4B4  4Blc 4Blc  4B2a 4C1
Pct <04 mm - - - - - g em® - - - - - cm cm’ ----Pctof 2mm---- cmocm'
0-22 0.99
22-43 1.23
43-80 1.27
80-105 1.39
105-150 1.39
150 -
------------- NH4OAc Extractable Bases ------------- Acid- Extr CEC Al
Depth Ca Mg K Na Sum ity Al Sum NH;- Bases Sat
cm 5B5a 5BSa 5B5a 5B5a Bases Cats OAc + Al
6N2e 602d 6Q2b 6P2b 6H5a 6G9a 5A3a S5A8b 5A3b 5G1
----------------------- cmolckg‘l----------------------- Pct
0-22 35 0.9 0.26 0.1 4.8 24.0 0.8 28.8 18.0 5.6 14.3
22-43 0.9 0.3 0.12 0.2 1.5 26.5 2.6 28.0 14.7 4.1 63.4
43-80 1.6 0.9 0.06 0.2 2.8 25.5 3.6 28.3 16.8 6.4 56.3
80-105 1.1 1.0 0.02 0.2 2.3 22.5 3.8 24.8 15.6 6.1 62.3
105-150 0.9 0.9 0.04 0.3 2.1 24.0 3.1 26.1 16.2 52 59.6
150" 1.3 1.1 0.06 0.3 2.8 18.0 2.0 20.8 12.5 4.8 41.7
-- Base Sat -- COs as Res Cond pH -- Acid Oxalate Extraction --
Depth Sum NHz- CaCOs NaF KCl CaCl, HO Opt Al Fe Si
cm OAc <2 mm 0.01M Den
5C3 5C1 6Elg 8El 81 8Cl1d 8C1f  8CIf 8J 6GI12 6C9%a 6V2
----- Pct - - - - - ohms cm' dS m’ 1:1 1:2 1:1 -—-- Pct of <2 mm ----
0-22 16.6 26.4 0.1 9.7 4.8 5.6 120 169 029
22-43 5.4 10.3 0.2 9.7 4.5 5.3 0.58 1.55 0.17
43-80 9.8 16.4 0.2 9.4 44 5.3 057 150 0.18
80-105 9.3 14.9 0.1 4.4 5.4
105-150 8.2 13.2 0.1 4.4 5.4
150 133 221 0.1 4.5 54
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Fig. 1. The typifying pedon of Jeju series.

Official series descriptions of typifying pedon

Location : 2 km south eastern of Haean Dong,
Jeju, Jeju province

Landform : Gently sloping to moderately steep
lava plain

Slope : 2—-15%

Soil moisture regime : Udic

Temperature regime : Thermic

Permeability class :

Well drained

Moderately slow

Drainage class :

Land use : Grassland

Parent material . Basalt materials and pyroclastics
derived from basalts

Diagnostic features : An umbric epipedon from

a depth of 0 to 22cm and

an argillic horizon from a

depth of 22 to 150cm

A-0 to 22 cm, Dark brown (10YR 3/3) silt
loam; weak fine to medium granular struc—
ture; firm, slightly sticky and slightly
plastic; many fine grass roots; few pine
pores; abrupt smooth boundary.

BAt — 22 to 43 cm, Strong brown (7.5YR 4/6)
silt clay ; moderate fine to medium gra-—
nular structure; firm, sticky and pla—
stic; fine to medium grass roots; common
fine to medium pores; clear smooth boun—

dary.

Btl — 43 to 80 cm. Brown (7.5YR 4/4) silt clay
, moderate medium granular structure;
firm, sticky and plastic; thin continuous
clay cutans; fine to medium grass roots;
common fine to medium pores; clear smooth
boundary,

Bt2 — 80 to 105 cm, Brown (7.5YR 4/4) silt clay
loam; moderate medium subangular struc—
ture; firm, sticky and plastic; thin conti—
nuous clay cutans; few fine grass roots;
few fine pores; clear smooth boundary,

Bt3 — 105 to 150 cm, Brown (10YR 5/4) silt clay
loam; moderate subangular structure; firm,
sticky and plastic; thick continuous clay

cutans; no roots, few fine pores,

AF%L dA Ashy, thermic family of Typic
Hapludands® ERFE31 Il (NIAST, 2000), A=
(0~22 cm) 2 4ZA (10YR 3/3)2] u|AMA|FEO]
1, BAtZ (22~43 cm)2 ZZM (7.5YR 4/6)2] mA}L
ZAE BtlZ (43~80 cm)2 ZM (7.5YR 4/4)9] n]
AHEAIE | Bt2Z (80~105 cm)2 ZM (7.5YR 4/6)9]
AP AIFE - Bt3Z (105~150 cm)2 ZA (10YR
5/4)9) Sl ROl

AEFL WRY 9 HReln feld shaEa
22 WAR ol mOoR AFES] S9HR oAl &
a3t F= WA Afjof o] & EY A AR o]
251 Qtt udic EQS4EANT} thermic EQFREARS

wgsn, RS Ee sl
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AFEZ 0~22 cm Zl0]of|A umbric FAEZTS
8L, 22~150 cm ZoJolA] AFE F9lof st
E 3ol 7% oe® w1, AHE o5 A A
Eudto] Q= argillic®2 H{35k1L Q)

Andisols # 7| wet Al5E9 tﬂi—‘u‘% HS
A5t A3} oxalate ZEA (Al + 1/2 Fe) §HFo] A
(0~22 cm)oJAE 2.1%0]uF BAtS 9 BtlZo| A= 7}
Zb 1.4 1.3%2 9% ujgko]tl QlAHEOo] 65, 3~
72.9%% 85% ulgto|n, SAWE} 0.99~1.27 Mg m_
©& 0,90 Mg m* ootk wekA A|FF-2 Andic E
oF EAS HESI YA Lo F AndisolsE BEFIH
T gtk 2Py BAtEolA Bt3F (22~150 cm)7HA|
HEYASQ argillicsE EAskaL k. 71& 2ol
Ao d7|zshe (Fol& 7h ghol olste] Alfisols &
+ Ultisols® #F5=dl, A5 ¢ 7IEZold
argillic® AH A o 125 cm Zo|Ql 147 cm Z
ojof Al Hub ofzl A EFo|A Hr|ZIF= (Yol
ehH7F 35% ultolct, waEhA AFEE2 Andisols©] o}
yzet Ultisols® EHF-E|ojof it}
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Xerults®] 57 olto® HFEIL {7E Tl o5t
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of wet EFEaL ek (USDA, 1999). $-2juete
35}= Ultisols Udults 17§19 ofZo 2 HEEx| a1
=8 (NIAST, 2000), 2ol ZAhA|o s
oFol A& E (Song et al., 2009a)1} AFE ESF
|5 520] Humults= HEQ v} 9lth (Song et al.,

ol M

rﬁ Hﬂ &2 she

5 argillic 9] A 15 cm Zlo]ofA

ol 13.2 g kg 02 9 g kg ' ool
AL FFHA71T 9o, B 1 m” W9 Zlo] 100
S7|ekA geFo] 135 kggi 12
kg olAolEtE BERUV|ES SEAV|ERE ofES Hum-
ults® EREt & AFe 42E 4 %ﬁ%ﬂr Sk
of fEugtel] FESHA = ZoR HIUEHN =
Humults2 BFE+= Aot}

Humults= Sombrihumults, Plinthohumults, Kan—
dihumults, Kanhaplohumults, Palehumults % Haplo—
humults®] 67 o2 BERE1 Qlth A|FE9 H
$ 7% ZololA fragipan, :
plinthite 5& R85} &S Haplohumults® &

F712e F5A713 Ak,

kandicZ, sombricZ

Haplohumults+ Lithic, Aquandic, Aquic Andic
s 971 oktel & ATl 4 7713
£9F SROIA 75 cm ol Zolold AES] §AYE
7} 1.0 Mg m™® ©o]d}o]il, oxalate A&EA (Al + 1/2

a3l

Fe) 3Fgo] 1,.0% o]l B FA7F 18 cm o]4o]
t} welA Andic Haplohumults® E7% 4= it
E4% AolR9lel argillicE A 50 cm Zol, =
2717 EFEHIA 2272 em ol ZololHel W=
Tl 35% OIAOINE fine EALO] L) Eobe
£ Ao]Rlel EGERAIA 50 em o) ZololAe]
Egwrt o5 AL Fg2Eo| qloja 6T o)A
aol7b Ui, AWE EORewst 15~22C7F HmE
thermic EQF&kAfol &3ttt webs] A5 Ashy,
thermic family of Typic Hapludands”} o4z} Fine,
mixed, themic family of Andic Haplohumults® &

Fw]ofof st

HFESe| 4o g
% Y HAEEES FEEE S 8= non-
Andisols E9Fo| F2 B3I}l Qlow 1 99 xd9
Al ogaw Ei Al-97|EFA7E 27 B Andisols
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AFE AR S eel A B seraeel 4]
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