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Article

Weathering indexes of the typical pedons derived from different parent materials of the soils of Korea were
calculated by Kronberg and Nesbitt (1981) to understand weathering degree of the soils which might give a
clue of soil formation and characterizing a soil pedon. The weathering index W1 was chemical change index,
and the weathering index W2 was silicate dominant index. The chemical compositions of the 49 typic pedons
were extracted from the Taxonomical Classification of Korean Soils (NIAST, 1999). The weathering indexes
of Kimhae series, derived from fluvio marine material, were the highest among the analyzed soils. Within
parent materials, the weathering indexes of the soils derived from limestones parent materials were high, and
those derived from phorphyry materials were low. The relationship between W1 and W2 showed unique
pattern which implied certain sequence within the same parent materials.
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Weathering indexes, W1 and W2 of the B horizon soils derived from different parent materials
Weathering indexes of typical pedons of Korean soils were calculated by Kronberg and Nesbitt (1981)

based on the analytical data presented in the Taxonomical classification of Korean soils (NIAST, 1999).
The relationship between weathering index W1, chemical change index, and W2, silicate dominant index,
showed unique pattern that implied certain sequence within the same parent material.

Weathering indexes, W1 and W2 of the B horizon soils derived from different parent materials.

*Corresponding author :

Phone: +82332506444, Fax: +82332595563, E-mail: soilskorea@hanmail.net

§Acknowledgement: This research was supported by Kangwon National University(C1009659-01-01).



180 Weathering Indexes of Typical Pedons Derived from Different Parent Materials of the Soils of Korea

Introduction

Mo g RE Eko] ThEolA|= I F3et BEF A
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Q131 (Choi, 2011; Kim, 2012; Park and Lee, 2009), X%
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Ego] HE FEHH Aoz, BEY FE EA
gt 7zke- o] o]Fox|3l 1O} (Choi et al,, 1973;
Jung, 1990, Jung and Yoo, 1994; Kim 1985), HE LE-29]
©]-& (Choi, 1986), IE F=2] EAS 0|83 EF vl
9] 7} (Shim et al., 1974; Zhang et al,, 2010) 5°f thgt
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AAe] F3t AL djdeh o, FES FeH w9
X-A &g 43t A gfst 2449] Wit o] 85Tt (Choi,
2011; Jung, 1992; Kim, 2012). 3F5F4 E3} 2|4=0]| thal] Kim
(2012) 2] F31 AL oJa1H, 1927 Vogtoll 28]} (ALOs+K:0)/
(MgO+CaO+NazO)B|7} A2 A= lew, 71 % F3} 3t
A A=} AAdE A7 Reicheo]] 2J3l AIQTEISIL, 4t
H]7} Ruxton®]] &Jaf AIQ=]letar skt S-ejutetel A=
Choi (2011)+= Nestbit2] 3}sHa W2 4= (CIA)E |43}
of shggkel F3toll et sl Alwshelrt,
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Table 1. Typical soil series data available for weathering index calculation from NIAST (1999).

Parent material

Soil series

. Residuum
Acidic rocks )
Local aluvium

Donghong
Jisan, Bugog

Local aluvium
Basalt .
Volcanic ashes

Donggui, Donghong, Gueom
Dacejeong, Songdang, Songag, Ora, Pyeungdae

Fluvial terrace

Jangpa, Hwadong, Yongsu

Plains Gongdeog, Buyong, Bongnam, Bongrim, Deunggu, Gimhae, Gimje

Fluvio-marine
Terrace

Chundo

Gneiss Residium Asan, Osan, Cheongsan
Granit Residium Chahang, Yesan, Jeonnam, Weoljeong, Gwangsan, Songjeong, Samgag
ranite, .
Local aluvium Sachon, Yecheon
) Residium Pyeongchang
Limestone .
Colluvium Pyeongan
Residium Tachwa, Bonggye, Mudeung
Porphyry .
Colluvium Gagog
Residium Daegu, Sirye, Guisan
Grayish shale . gt Sy )
Colluvium Yuga, Banho, Bigog
Redish Shale residium Buyeo

Fluvio-marine plains

Honam, Baeggu, Haecheog, Mangyeung
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19] gre o, fJAlE= 09 2 Zh=th
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Fig. 1. Weathering index of parent rocks. Data were obtained
from Choi (2011), Um(1990) and compared with PitzPatrick
(1983).
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9] k& HQlt}, o] FfitzPatrik (1983)9] =8 F=of
gt 3kt 24 o 2 R AbEE Widk W2 ghe] £ vl
S B 0 B ool Wi

LQFe] Wi gho] 0.41 o4, W2 gfo] 0.74 oo g A4
o] F3} Apitt Erh HE FEY A I aHA L
2 A3 ZAbo]E Wi gho] 03} W2 gk 02 oFste] 5ie
QU E—7hEe|Uo| E-ZJALO ES] o g Folrt X1 E]
= A& & ek A9 W2 1,05 ke Tk Est
2 F3H = A9 B4 o] AR o m His ol
t} (Kronberg and Nesbitt, 1981),

BXHol 2 iy EUC| =3} X|4= Table 2, 33} 4
= B &Y A B Y C 39 33} 241} F3} Aot
HE B AZQ] Si00] Tke B 42,32 19,4504
52,459 WS HolH, A0} Fep0s2l RiO:Q] $Hge
40.18% 30.200]|A4] 52.509] WLE Helct oo whZ 14k
—Z5H] (SiO2/ReOs)3= 0400141 1,642] H L& K3l Wi
2 B 0.098 001004 0,189 Fr2, W2 g2 Ho
0.6002 0.40004 0.732] WS =tk B & EYY]
Si0,0] 3FakS Wl 44 282 20,9604 53.462] HYE B
o], AlyOs2} Fes052] 321 Ry0s2] THEFLS- 39,482 31,219
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Table 2. Chemical composition and weathering index of the A horizon clay of the typical soils of Korea.

Parent Si0 ALO Fe,0 Ca0  Mg0 KO wi wp  Sl0 SO
) n i e al

material ? 73 w5 g ? ALOs R,0;

Granite 10 42.05 31.54 9.01 1.76 1.09 0.86 0.077 0.587 1.349 1.044
(38.2945.01) (25.48-3542) (6.86-10.82) (0.05-3.54) (032-2.44) (0.02-2.56) (0.03-0.11) (0.54-0.65) (1.14-1.77) (0.83-1.26)

Gneiss 6 41.41 34.53 8.70 2.09 1.15 0.69 0.075 0.562 1.205 0.959
(4031-43.93) (31.02-35.93) (6.74-11.01) (0.18-3.10) (0.63-2.20) (0.05-3.65) (0.05-0.11) (0.54-0.60) (1.13-1.42) (0.91-1.05)

Porph 5 48.24 28.41 8.42 0.82 2.04 1.59 0.081 0.641 1.750 1.322
Phyry (45.10-52.09) (20.89-31.20) (7.40-10.93) (0.12-3.44) (0.82-2.70) (0.04-3.10) (0.01-0.14) (0.60-0.73) (1.45-2.49) (1.17-1.64)

Shal 5 49.15 26.89 9.15 295 1.98 0.56 0.12 0.66 1.85 1.37
¢ (45.19-5245) (23.93-30.03) (6.27-11.37) (0.164.23) (1.05-2.90) (0.03-2.56) (0.07-0.14) (0.62-0.70) (1.54-2.19) (1.22-1.61)

Limestone 3 45.75 25.96 10.02 2.64 2.49 0.92 0.12 0.66 1.77 1.27
(41.0648.55) (22.07-29.92) (7.31-1148) (0.11-4.72) (0.854.39) (0.05-2.66) (0.08-0.18) (0.63-0.67) (1.62-1.86) (1.22-1.30)

Acidic 6 44.08 30.32 9.91 1.45 1.70 1.83 0.10 0.61 1.48 1.11
rocks (39.48-50.0) (25.62:34.22) (6.76-13.09) (0.04-4.23) (0.89-2.90) (0.053.17) (0.07-0.14) (0.56-0.68) (1.22-1.95) (0.88-1.40)

Diluvial 4 42.58 29.86 12.30 0.84 1.45 1.49 0.07 0.60 1.44 1.03
u (34.82-47.72) (26.18-32.66) (8.17-18.66) (0.04-2.80) (0.46-1.84) (0.07-2.60) (0.04-0.10) (0.55-0.66) (1.18-1.82) (0.72-1.23)

Alluvial 3 43.67 31.00 8.79 0.10 1.41 2.34 0.07 0.60 1.41 1.10
(42.944421) (29.54-32.22) (841:923) (0.04-0.13) (1.22-1.61) (2.06-2.61) (0.06-0.08) (0.58-0.61) (1.33-1.48) (1.04-1.15

Fluvio 1 46.45 28.77 8.69 0.30 1.22 2.57 0.09 0.63 1.66 1.26
marine (4327-49.00) (23.50-34.55) (6.81-10.71) (0.00-1.72) (0.09-1.80)  (tr-3.80)  (0.05-0.14) (0.57-0.69) (1.29-2.07) (1.07-1.48)

Ar. FMT* 1 43.95 29.88 8.22 1.86 1.49 1.86 0.11 0.62 1.47 1.15

Volcanic 9 27.83 30.26 15.92 0.23 1.01 1.68 0.06 0.49 0.92 0.61
ash (1945-39.24)  (28.15-32.95) (12.11-22.51) (0.04-0.66) (0.30-331) (0.47-321) (0.02:0.11) (0.42-0.60) (0.69-138) (0.40-0.92)

Basaltic 3 36.26 32.77 1143 1.20 1.19 1.34 0.07 0.54 1.15 0.84
terrace (23.80-44.42) (29.80-38.50) (10.94-12.11) (0.12-2.32) (0.28-229) (0.12-2.88) (0.05-0.09) (0.40-0.61) (0.62-1.48) (0.48-1.05)

Mean 66 42.32 29.99 10.02 1.27 1.44 1.49 0.09 0.60 1.48 1.08
(19.45-52.45)  (20.89-38.5) (6.75-22.51)  (tr-4.72)  (0.09439)  (t-3.80)  (0.01-0.18) (0.40-0.73) (0.62-2.49) (0.40-1.64)

* Ar. FMT : archeo fluvio marine terrace (Chundo series)
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Table 3. Weathering index of the B horizon clay of the typical soils of Korea.

Parent . SiO SiO
: Si0; ALO; Fe,0s Ca0 MnO KO w1 w2 2 :
material /ALOs  /Ry0O;
Granite 13 4223 31.61 9.48 2.03 0.11 0.60 0.08 0.59 1.35 1.01
(34.684748) (2720-3443) (543-13.04) (0.023.65) (026-187) (r-0.60) (0.04248) (0.04-0.11) (0.52:0.65) (1.03-175) (0.81-1.24)
Gneiss 5 42.06 32.56 8.64 223 0.08 0.80 0.09 0.58 1.30 1.02
(38.7745.18) (2898-3447) (7.15-1038) (0293.14) (0.61-1.63) (0.01-0.14) (0.07-3.55) (0.050.10) (0.540.62) (1.12-1.56) (0.89-1.15)
Porph 8 45.95 31.32 8.13 0.16 0.08 2.10 0.07 0.61 1.47 1.17
PIYTY (43.13-5030) (28.1533.90) (7.80876) (0.02:043) (041-2.51) (0.04-0.12) (1.22:3.00) (0.040.09) (0.57-0.64) (131-1.67) (1.06-131)
Shal 12 48.53 27.72 9.85 2.84 027 0.65 0.11 0.65 1.79 1.31
¢ (3851-5346) (22.50-3198) (7.10-12.57) (0.13-4.88) (0.88-2.64) (0.01-068) (0.03-2.57) (0.01:0.17) (0.56-0.71) (1.202.32) (0.86-1.64)
Lime 5 46.15 27.13 11.83 237 023 097 0.11 0.65 1.76 1.19
stone (44.8249.03) (22.0836.61) (9.13-14.15) (0244.16) (0.81-3.17) (0.12047) (0.06239) (0.060.16) (0.56-0.69) (1.22-2.06) (0.98-1.30)
Acidic 3 45.36 29.57 9.44 212 0.34 1.13 0.10 0.62 1.57 1.18
rocks (38.64-51.40) (24.13-3440) (521-13.74) (0.094.55) (1.02:2.64) (0.05-0.61) (0.11-2.61) (0.040.16) (0.57-0.68) (1.23-1.98) (0.86-145)
Diluvial 6 45.75 27.23 12.23 1.44 0.25 1.02 0.08 0.64 1.69 1.18
w (353548.89) (249530.06) (8.86-17.39) (0.152.88) (0.44-1.90) (0.00-1.16) (0.092.70) (0.04-0.11) (0.55:0.67) (1.18-1.95) (0.74-131)
Alluvi 3 4542 29.48 7.94 043 0.02 249 0.09 0.62 1.54 1.22
UVIHIL 2 43514705)  (2891-3039)  (7.32:901)  (0.09-105) (1.50-1.78) (w0-0.03) (2352.61) (0.08-0.10) (0.61-0.63) (1.43-1.62) (1.10-130)
Fluvio 17 46.99 25.88 11.28 0.22 0.08 2.88 0.11 0.66 1.85 1.28
marine (43.0551.00) (21.20-32.96) (5.04-1840) (0.00-159) (0.05224) (0.00-0.56) (0.064.40) (0.050.17) (0.59-0.71) (1.37-223) (LOL-1.54)
Ar. ’ 44.16 30.36 8.31 2.51 0.07 2.51 0.14 0.62 1.46 1.14
FMT (43.7444.58) (29.82-30.90) (8.04-8.57) (2.35:2.66) (1.25-1.51) (0.06-0.07) (2.35-2.66) (0.14-0.15) (0.61-0.62) (1.42-1.49) (1.12-1.16)
volcanic 6 29.57 32.36 13.88 0.08 0.07 222 0.07 049 0.93 0.65
ash (209640.53) (2891-36.72) (12.04-19.12) (0.02:024) (0.15-1.25) (0.01-022) (037-3.51) (0.01-0.10) (037-0.60) (0.57-1.40) (0.38-095)
Basaltic 5 40.05 29.78 11.18 0.63 0.04 2.16 0.09 0.59 1.35 0.98
AC GL724287) (2870-3152) (10.15-1236) (0.01-2.16) (030-2.06) (0.02-0.09) (0.10-3.32) (0.050.11) (0.52-0.62) (L01-1.49) (0.75-1.09)
44.28 29.98 10.30 1.44 0.15 1.59 0.10 0.62 1.56 1.14
Mean 80

(20965346) (29.18-36.72) (5.04-19.12)  (r4.88) (0.053.17) (t-1.16) (0.03440) (0.01:0.17) (037-0.71) (0.57-2.32) (0.38-1.64)

* Ar. FMT : Archeo fluvio marine terrace (Chundo series)
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Table 4. Weathering index of the C horizon clay of the typical soils of Korea.

Parent . SiO SiO
) n SO, ALO; Fe0; CaO  MgO MnO KO  WI w2 ’ ?
material /ALO;  /R,03
Granit 3 43.10 32.38 8.62 1.59 1.14 0.16 1.04 0.07 0.59 1.34 1.06
¢ (30.4946.09) (28.76-34.64) (4.86-13.72) (0.194.10) (040-1.74) (t-0.60) (0.05-2.84) (0.04-0.12) (0.550.63) (1.17-L.60) (0.85-1.16)
Gnei 9 40.76 3548 9.01 1.49 0.85 0.11 0.92 0.06 0.55 1.16 0.92
eSS (37.5644.96) (31.61-39.05) (5.76-11.04) (021-3.25) (0.28-139) (0.01-023) (0.04-4.03) (0.03-0.11) (0.52:0.60) (1.03-142) (0.81-1.08)
Porph 5 47.60 31.20 7.60 0.10 1.75 0.05 3.10 0.09 0.62 1.53 1.23
orphyry (44.70-50.50) (29.60-32.80) (7.50-7.70) (0.08-0.11) (1.70-1.80) (0.04-0.06) (2.80-3.40) (0.08-0.11) (0.59-0.65) (136-1.71) (L.11-1.35)
Shal 4 50.30 26.85 9.11 3.77 220 0.14 0.07 0.13 0.67 1.90 1.40
ale (4738-52.03) (23.93-3146) (6.76-11.11) (2.79-4.83) (L71-2.57) (0.01-034) (0.04-0.12) (0.10-0.15) (0.62:0.69) (1.51-2.14) (1.24-1.46)
Acidic 1 44.83 29.73 10.67 0.05 2.51 0.09 3.14 0.10 0.62 1.51 1.11
Limestone 1 44.27 2332 14.97 4.46 3.07 0.26 0.06 0.16 0.68 1.90 1.16
Fluvio-marine
1 44.09 28.04 13.60 2.37 1.50 0.19 0.10 0.08 0.62 1.57 1.06
terrace
Alluvium 1 44.40 30.45 11.05 0.03 1.38 0.03 176 0.06 0.60 1.46 1.07
Fluvio 13 46.66 26.65 10.87 0.37 1.70 0.07 2.88 0.11 0.65 1.78 1.25
marine (44254890) (22.70-3130) (7.83-13.90) (tr-3.52) (0.082.61) (t-023) (0.03-3.90) (0.06-0.15) (0.60-0.69) (144-2.06) (1.07-1.46)
Ar. FMT 1 46.84 34.60 454 231 0.98 0.19 231 0.12 0.60 1.35 1.20
Volcanic ash 2 21.37 34.38 16.77 0.11 0.69 0.07 1.20 0.04 040 0.63 042
olcanic as (19.00-23.73) (32.68-36.08) (14.99-18.55) (0.02-0.19) (0.25-1.12) (0.04-0.10) (0.35-2.05) (0.01-0.06 (0.35-0.44) (0.53-0.73) (0.35-0.50
43.69 30.08 10.49 1.34 1.48 0.12 1.57 0.09 0.60 1.48 1.09

Mean 48 (19.00-52.03 (22.70-39.05) (4.54-1855) (tr-4.83) (0.083.07) (t-0.60) (0.03-4.03) (0.01-0.16) (0.35-0.69) (0.53-2.14) (0.35-1.46)

* Ar. FMT : Archeo fluvio marine terrace (Chundo series)
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Fig. 2. Relationship between W1 and W2 for different soil horizons of the typical pedons of Korean soils.
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Fig. 3. Weathering index W1 and W2 of the B horizon soils derived from different parent materials.
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