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We have five soil series of pan soils in South Korea out of 391 series: Gangreung, Bugog, Yeongog, Jangweon,
and Pogog. Productivity decreases in pan soils as pan horizons impede percolation and capillary rise of water
and interrupt root extension. This study was performed to investigate pedogenic processes of pan soils mainly
located in footslope and river terrace by analyzing physicochemical properties and soil micro-morphology.
Korean pan soils belong to Alfisols, Ultisols, or Inceptisols and have udic or aquic soil moisture regime, mesic
temperature regime, and mixed mineral substances. Texture of pan horizons selected for the present study was
mainly silty clay loam with clay contents ranging from 26.3 to 45.3% Bulk density of the pan horizons ranged
from 1.4 to 2.1 Mg m” and their soil structure were subangular or angular structure. In terms of micro-
morphological structure, Bt horizon of Gangreung series was formed as platy and striated b-fabric structure
possibly affected by uplift of coastal terrace following clay sedimentation by flood. Jangweon series showed
micro-morphology of massive structure and crystallic b-fabric as macropores between coarse debris established
by debris fall in slope were filled with silt-sized particles. The Bt horizons having massive structure and
striated b-fabric in Yeongog, Pogog, and Bugog series implies that those horizons experienced horizontal
mass flow after clay accumulation.
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Micrographs of vertical thin section in pan horizons and argillic horizons. Frame width 5.2 mm: (a) Btx horizon of
Gangreung series, (b) Bx horizon of Bugog series, (¢) Btx horizon of Yeongog series, (d) Bx horizon of Jangweon series, (e)
Btx horizon of Pogog series.
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Introduction
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Fig. 1. A white oak fallen down by typhoon in the Bugog
Series with pan soil.
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Table 1. General characteristics of soil profiles with pan horizons.

Soil series Soil classification (USDA) Topography Drainage class
Gangreung Fine, mixed, mesic family of Aquic Fragiudalfs Coastal Terraces Moderately well drain
Bugog Fine loamy, mixed, mesic family of Typic Fragiudults Mountain foot slope Moderately well drain
Yeongog Fine silty, mixed, mesic family of Aquic Fragiudults Mountain foot slope Moderately well drain
Jangweon Fine loamy, mixed, mesic family of Typic Fragiudepts Valley and fans Moderately well drain
Pogog Fine, mixed, mesic family of Aquic Fragiudalfs Mountain foot slope Moderately well drain
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Fig. 2. Changes in soil strength with depth for (a) Gangreung, (b) Bugog, (c) Yeongog, (d) Jangweon, and (e) Pogog series.
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Table 2. Soil physical properties of soil profiles with pan horizons.

Soil series Soil depth Soil Structure Buljk density Particle size distribution (wt, %) Texture
Horizons (cm) Mg m'3) Sand Silt Clay (USDA)
A 0-22 Granular 1.42 20.9 43.1 36.0 SiC
BAt 22-52 Subangular blocky 1.51 18.8 442 37.0 SiC
Gangreung .
Btx1 52-100 Angular blocky 1.42 16.6 439 39.5 SiC
Btx2 100-172 Angular blocky 1.43 16.2 42.8 41.0 SiC
Ap 0-20 Granular 1.23 27.1 483 24.6 SiL
Bugog BAt 20-35 Subangular blocky 1.43 20.6 47.6 31.8 SiCL
Bt 35-45 Subangular blocky 1.54 12.4 58.9 28.7 SiCL
Btx 45-60 Subangular blocky 1.64 15.8 57.9 26.3 SiCL
A 0-20 Granular 1.05 46.0 40.6 13.4 L
BA 20-38 Granular 1.27 10.9 65.9 23.2 SiCL
Yeongog .
Btx1 38-62 Angular blocky 1.63 12.7 56.0 313 SiCL
Btx2 62-90 Angular blocky 1.54 11.7 59.3 29.0 SiCL
A 0-15 Subangular blocky 1.22 21.5 58.3 20.2 SiL
Jangweon BA 15-50 Subangular blocky 1.28 21.9 58.8 19.3 SiL
Bx1 50-65 Angular blocky 2.13 17.9 61.5 20.6 SiL
Ap 0-20 Subangular blocky 1.41 39.9 444 15.7 L
Pogog BAt 20-40 Subangular blocky 1.53 9.5 55.3 35.2 LiC
Btx 40-55 Angular blocky 1.72 9.8 58.1 32.1 SiCL
BCtx 55-85 Angular blocky 1.75 9.2 55.1 35.7 SiCL

Table 3. Soil chemical properties of soil profiles with pan horizons.

o _ pH EC OM  Ave P,Os Ext. cation (cmol. kg') CEC
Soil series ~ Horizon 1 1 1 1
(1:5) (dS m’) (g kg) (mgkg) Ca K Mg Na (cmole kg™)

A 6.3 0.78 21 6 702 046 112 007 14.1

BAt 6.5 0.55 17 3 772 031 157  0.07 15.4

Gangreung ) 7.1 0.26 13 3 807 014 123 0.09 15.6

Btx2 7.1 0.24 14 3 782 0.1 143 0.1 17.7

Ap 6.9 0.41 18 82 554 095 234 0.1 14.9

BAt 6.0 0.24 9 1 163 043  1.03 007 12.1

Bugog

Bt 48 021 7 3 172 035 130 007 132

Btx 49 0.19 6 4 228 076 183 050 9.6

A 7.6 0.35 19 254 543 051 258 020 232

Yeongog BA 7.0 0.32 2 23 527 046 239 0.8 24.0

Btx1 6.7 0.31 10 3 468 037 057 0.9 19.8

Btx2 6.2 0.29 7 3 446 022 049  0.10 26.4

A 49 0.15 23 279 099 0.8 028 003 16.2

Jangweon BA 49 0.19 17 170 087 010 028  0.03 135

Bxl 4.8 0.19 8 5 117 014 038 003 11.4

Ap 6.5 0.43 19 274 622 128 274 0.2 8.9

BAt 53 0.43 6 3 155 150 128  0.05 14.9

Pogog

Btx 59 0.35 6 1 247 104 110 0.06 13.9

Cx 49 0.37 6 2 208 051 065  0.05 15.4
off ZAA olate] GAUE 1.6 Mg m ° oA ZAst= Ao 26,3~ 45.3%°13tt. EFHA|Q] EXJo] HI5 Aol g
2 Pt oy EqkuAle] met xfo|E Hof 53R E, S v|A e} vA FEQl EAA F2E A=Y,
HEE ) & 4% (HFEA) > B Lo 2 GxUEr) Atk E3] FAo] FEofA & LERAT (Zimmerman and Kardos,
71%0] E 2= g Aoz mAE 1961). Hejel AEZF Y& wo AHQ "Hi=o FAr]x] ofo

Hl29] EAL u|ARRRICFEYE giRE o2 HESIGES H, HESFo] o AHO gEokA gl ARIEX|TE AAdo] §
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o] FAo] LreREA] ek Ao ShelA 9Ie} (Thompson
et al, 1987), EEZI vlmd o YEUAZO| AEgte
S71ere 11~ 2402 B 16w olielglon], HEZT
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HE7L 2249l 480w BRol AAE S Eoe) 1

il
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A} Zdksto] 2715k} (Dijkerman et al,, 1967; Gile, 1979;

Miles and Franzmeier, 1981), HE F&Z=2 7}-of 2J3f
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(Chesworth, 1973; Childs et al., 1983).
EoFO] 3old EAJS Table 304 AHEH, w5 diAt
o

EOH 13| pHE 4.8~ 6,72 AR ALYE w1
AU, WS FREFES FRAGNN WEEFE R

pH 3ellA] fﬂ“ﬂ olaulZo] pHE Ql-aH= AFZo|L}
SlZRr) She pHE Woli=d] (Miller et al., 1993), UAI¢]
7*6%1— EEOA HEo 2 g 248 a2 ol
Hol ¥9E, A%F, FUF, ERF 547 Bgolil
490 T 431 5 MBSO olelet Fuel et
ol—o]—rjr Ea]— H]—ﬁ —C\;:l]—’ﬁ‘ 7~H_4 Oko]—Q—X] g Eok (CEC)EI]— o
718 e AR B3 vlast, 4552 Aleish

ek Al 2Tt ol AES} HEol 74E%
aluminosilicate (YF0|=FAIE) 0] EX 2 §uH IE
Az7F Agto g QAU Ly} Zrlsla EQF EHAo] kA
Sl= Z o2 112E| Q) (Bridges and Bull,1983; Franzmeier
et al,,1989; Karathanasis 1989),

PEo wE BEYH AAY HolAu 34 BEL A
Sfh B4 EES o) 0,03 mm ojahe] FAoIAL U
& BaN717) ol B AnolA ofel 1A HAL
e 4= )t} (Buol and Hole, 1959).
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W] B (o/HF AnEE, GRS B (PRIL,
monic related distribution), 7|E} 47]|9] EQFE-S WUt
Al (FAEBEIR, close porphyric related distribution)©]$ic},
Eopuly EXo)A] WAE QR}1Z (Closely—Packed)= &
Eof o3} QX7 7t @Al HEZT D wlut EAL Holt}
(Stoops, 20083).
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Fig. 3. Micrographs of vertical thin section in pan horizons and argillic horizons with clay and silt coatings in crossed polarized
light. Frame width 5.2 mm: (a) Btx horizon of Gangreung series, (b) Bx horizon of Bugog series, (c) Btx horizon of Yeongog
series, (d) Bx horizon of Jangweon series, (¢) Btx horizon of Pogog series.
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Table 4. Main microstructure, b-fabric, and groundmass related to voids, grains and aggregates in Bt or Bx horizons of pan soils

Soil series

Clay & Silt Coatings

Microstructure b-fabric Groundmass - -
name Void Grain  Aggregate
Gangreung Platy Stipple-speckled  Yellow-reddish brown Clay and some silt O
Bugog Massive Mosaic-speckled Yellowish brown Clay and some silt O O
Yeongog Massive Mosaic-speckled Yellowish brown Clay and some silt O O
Jangweon Massive Crystallitic Grayish brown Clay and Silt O O
Pogog Massive Mosaic-speckled Yellowish brown Clay and some silt O

HEO B2z AxEh SRAH7E A&EE B9
A WSt Aoz dfA Qlet (Berg, 1984). H4-8, ¢
4, A, 2T B9 71Ho] 2HAR] B
AFEL T Afolof| oJsf o] & FEkEol §EE o
FAF JLZ (massive structure)S E T

EoRAe] FAAR HRANA SlolH B2 4ol
UER} =& b—fabric (birefringence)2}11%= <=1, b—fabric
o QR A% 9 Gool o) ERG0] AT B
oF (Bronger and Catt, 1989.)olA= SA; (flk, striated
b—fabric)& O|FA H= EYLR F5E, 5%, ¥5Fs.
SE3Eo|qunh BhE, 24 o] Aga A Atolof mAke}
E7} 225 Y=o AAAF (i, crystallic b—fabric)
o] Q31 b—fabrico 2 HAHERITE

HEYHE mo|de) 2o Age PHA, 2
SpueR seiRA] BEale Eol 4EES U
~Huolgon, HE YHE] EHL AZR 3

h=
£9) 27} Seme mu gigleh, ABHAAo] st

i)
4
N
o

opREehy sl EokAel wEW w4
(birefringence) 2 A0 & HI=EO] EAS AluR i 3
QFettA]of] BEdH= e HMEANA BY) & 874 &
gog A} Holh)txe} A (flk, striated b—fabric),
S W Ao RESH GRS A S el
F 22 AP 2 9 A Aol B3] BAs0] YRR
(massive structure)@} ZAAF (KAl crystallic b—fabric)
o] A= ]I, AASAAA|of| Ez5k= As, I45E, F
F5oA= 71E AEHA (BY) - GARH U glo] ¢
o]%zof o3t A2lo] Jefo g FALZE (massive structure)
o} A} (ftk, striated b—fabric)o] Z2FEIQTH
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