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Properties and Provenance of Loess-paleosol Sequence
at the Daebo Granite Area of Buan, Jeonbuk Province, South Korea
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Abstract : We examined soil properties and provenance of loess-paleosol sequences at the Daebo Granite area of
Buan, Jeonbuk Province, South Korea. The section consists of the surface layer, Layer 1(paleosol), Layer 2(loess), Layer
3(paleosol), Layer 4(loess), and Layer 5(paleosol), from top to bottom and thickness of the exposed section is
approximately 280cm. The magnetic susceptibility values show the distinct variations between the loess- and the
paleosol layer. Even though pH, ORP, water content, and soil hardness do not display the obvious differences in the
section, the organic content indicates the variation similar to those of the magnetic susceptibility. In the respect of the
soil colors measured under 3 conditions, although the variations of the wet soil color exceedingly reflect the difference
of the layers, these variations are obscure in some points in the section due to the characteristics of the Munsell color
system. Based on the geomorphological properties, sedimentary structure, the difference of the major element
composition and the condrite-normalized rare earth element(REE) patterns showing the clear difference from the
adjacent bedrocks and stream sediments and the similarity to those of the Chinese Loess Plateau, it is suggested that the
section was formed by the material originated from the Chinese Loess Plateau and peripheral areas. However, because
the material experienced the alteration after sedimentation under the environment of the sediment area, it has the
properties different from the material in the provenance areas. This phenomenon may result in the climatic condition of
Korea, especially in precipitation.
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T HOH iAol BA-TEY GAEe| BXE SAI TIAK|

2 FHaF9 &4 7k diE 39Hl F=
UTHolAE, 2005). whetA, FHEE 229 EF EA
& Topshe U S A9 Fast Exjo] "t
=AY Bl A A AR S, A AYENs
9, 1985), A7|= A A=) AGLAA - Ad4,
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3o 22 Layer 2004 37.5~64.6 1075 SI unit®]
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Buan

MS(10-5 S} unity
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s QO PR IR NP IS S
depth
(em)
Layert
56}
Layer2
b
100
115
Layer3
200
220
Layer4
————— 255
LayerS

300 —
X XRF and REE Analysis

34 89

thickness is about 55cm. soil color is red(10R 4/8).
in upper part, vertical soil cracks are developed
but in lower part, the horizontal developed.

thickness is about 60cm. soil color is bright yellowish brown(10YR 6/8)
soil cracks are developed vertically and width is about 1cm.

thickness is about 105¢m, sail colar is bright reddish brawn(SYR 5/6) ~ reddish brown(5YR 4/8).
soil cracks are found but density is lower and discontinuous.

thickness is about 35cm. soil color is bright reddish brown{5YR 5/6).
soil crack's pattern is similar to Layer 2 but width is narrower.

thickness is about >25cm. soil bright reddish brown(5YR 5/6).
soil cracks afe developed and connected to Layer 4's soil cracks.
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A ¢~'¢o] o] =3td A BAGE AR ud
g}, Botdwo] §718 FFL 2.88~4.70%0]9,
Layer 20]14] 2.88~3.88%% TRl H2A|E Hol
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Aoz gzt 2SMETHILH 5(d)).
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3lal, o]% layer 394+ K3te] A 78t izt
&3 FARE A3 HAok 224 o) % Layer 39) 3}

RolAMEE g S Holx) g WERe] 2

o}, ofelolA] EAE AT A9, AL BA 4
olglgol AL, Layer 1, 2, 3°\- = A& gt 3
2 Aol fALsiT, layer 3 3HERE Do AohE
71}7\lh &8 Aot of A BRI EAS] s
7t ARET ge HEEe] aAY FUT BYoR
24U, &, A gelde T35 Aolg £

of B4o] t}2 Fo2 FEIHoY, ofe I &
Qrog 7kl B xolg F3lo] sy dis-
ofFcth wabAl Aol AT EME thh RS
H Aoz gErad 6).

3) satx B4

Holchrio] 904 g dotir] $13j XRF £4
= él’\la}%iﬁh B4 2|2 Layer 194 & ZHBUPS
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(b) (c) {d)
water content soil hardness Buan
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O3 5. FOtHo| S2|X EM #3}
(=21 - A LS . o712 5 0,
MS(CHARZ), (@) pHEt ORP; (b) $+E&2H%); () EYHE(kPa); (d) B712 2H%)
{a) (b) (c)
Buan Buan Buan
MS(10-5 S unity MS(10-5 Sl unity MsS(10-5 Sl unit)
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04 o4 0 PR RPN R RPN PR S|
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Layer3
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Layerd
''''' 258} 258] 255]
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300 T T T 300 A+ 300 T
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1. HOICHHO| ZyAW%)2t S|ER HAppm) B

Si0, 69.81 73.45 69.20 68.79 69.15 66.84 4792
AL, 14,56 1291 15.23 15.62 1553 16.66 33.01
TiO, 1.05 1.12 1.05 1,05 1.03 1.04 0.46
Fe,0; 5.11 3.88 5.04 497 5.02 5.62 4,67
MgO 0.73 0.71 0.57 0.54 0.56 051 0.50
CaO 0.18 0.19 0.22 0.22 0.20 0.23 0.27
Na;O 0.00 0.00 0.00 0,00 0.00 0,00 0.00
K0 2,30 239 2,28 2.35 239 2.40 0.43
MnO 0.07 0.05 0.06 0.03 0.05 0.04 0,02
P,0s 0.04 0,04 0,04 0,05 0.04 0.03 0.05
LOI 5.65 4.50 6.14 5.91 6.28 6.46 11.94
total 99.49 99.24 99,84 99.53 100,26 99.83 99.26
la 57.16 67.29 51.26 50.64 52,62 53,71 61,70
Ce 112.75 104,18 107.35 102.15 103,71 89.80 132,71
Pr 13.28 15,61 11,53 1126 11,71 11.94 12.92
Nd 4873 57.31 417 40,92 260 4325 46,76
Pm = - - - - - -
Sm 8.82 10.08 7.52 7.22 7.38 7.67 7.37
Eu 1.79 2,05 1,52 1,51 1,56 1.64 1,70
Gd 8.53 9.62 7.07 6.75 7.07 7.42 6.30
Tb 1.13 1.26 0.93 0.89 0.88 0.90 0.63
Dy 5.38 592 4,56 416 408 411 2,15
Ho 1.09 1.18 0.91 0.81 0.78 0.79 0.36
Er 321 3.50 2.68 2.41 2.31 2,38 1.09
Tm 0.44 0.48 0,38 0.33 0.33 0.33 0.13
Yb 291 3.09 247 2.21 2.16 2,19 0.82
u 0.45 0.49 038 0.34 0.33 0.34 012
Ce/Ce* 0.95 0.79 1.00 0.97 0.96 0.84 1.03
Eu/Eu* 0.63 0.63 0.63 0.66 0.66 0.66 0.75
(La/Yb)y 13.02 14,17 13,76 15,14 16.11 15.96 51.96

2] layer 5OA] 3 X H@Layer 270)0]H, BIZE
A3 3739t F35BUPS WRIA = sjLte] AgE
AFH 3] EAFFATHE 1).

24 Ak A Ao H Na,O7} HEEA] g9kew,
CaO YA £AH] 0.2% W9 43vto] HEEY

st Bo15-2 A BE AROIA 50,9 AN
£ oF 70%5ich. ook hEA o= Bt Fo]
A 50,9 BARIE oF 8%z, A3e] AESo|
HJs) A BEEIge, of S Fokae gt B
2% 49 YA Aol WasA gtk yoted 4
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Buan Loess
Buan Paleosol
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Chinese Loess
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100/ Calclte .

0
CNK

a8 7.

QIO A-CN-K = A-CNK-FM L1010 12i(Nesbitt and Young, 1984, 1989)

(Sm=smectite; Pl=plagioclase; IL=illite; Ks=K—feldspar; Ka=kaolinte; Gi=gibbite; Fel=feldspar; Chi=chlorite; Bi=Biotite;

A=ALOs C
AR 0 70 9 A SRS

- AEZN A CaO7} mj- A &=, Na,07} 3
ER| P& AL Lo ko s 013 s} 318t
A FeEg oz F3Rgo ot daEe] BE A7
7] Bl Zog AzE) oj9} Zhe FHAke 7]
A, BEAAEEY, 1985) L A Lkt
FARRE 713 BEAE Hol= £3 Changjiang 3h L%
(Yang et al , 2004)o A= H 11|},

79 78 Rolvivlel XRP #A 2T S0 J]uih
9 FHEHE(ATY 5, 1999), €2 A (Shin,
2003), 18} F5r FETY(Gallet ef al, 1996; Jahn
2001) FA-1E %3 §7 Nesbitt and
Young(1984, 1989)2] A-CN-K = A-CNK-FM t}o]
ol1e2 Fdst Folc, o]S tholol 1He|A FF
FE YT} ) Kot P4 (Shin, 2003) AlE7
A5 kAl S Bo|x gt} & = FJeEyY A
TS AR AAe] SaTinin g ok
o] A&7t BEstar a2 WA (calcite)ofl A 4
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