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Physico-chemical Characteristics of Soil in the Vicinity of
King Sejong Station, King George Island, Antarctica
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In order to collect basic data of soil environment in the Vicinity of King Sejong Station, King George Island,
Antarctica, the physico-chemical characteristics of soils were investigated. Soil samples were collected in
Barton Peninsula from 13 sites according to direction from the Sejong Cape. Soils from 13 sites were divided
into three groups. The sand percentage of soils were much higher as above 90% than silt and clay percentages
of soils at the all sites. Soil texture was classified sandy (10 sites) and loamy sand (3 sites). In distribution
characteristics at different soil particles according to direction, large particles (>500 zm) were higher in the
order of Group 1 (Marian cove coast regions) > Group 2 (Inland regions) > Group 3 (Maxwell bay coast
regions). On the other hand, small particles (<355 u#m) were higher in the order of Group 3 > Group 2 > Group
1. Chemical characteristic of soils showed significant differences at different areas. pH ranged 4.5-6.7,
showing it was slightly acid and EC ranged 0.06-0.16 dS m™. T-N, OM and T-C contents were high at #6, #8,
#12 and #13 sites. T-P and P,Os contents were high at #9 and #12 sites. The results of this study will be helpful
to understand soil environment in the Antarctic Peninsula and surrounding islands.
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Z5= (Chang, 1999; Jung et al,, 2006) ¥ X]9]& (Lim et
al., 2009) ol gt A7} ZdstA o]Fojxa gle
U, B0 Sejglsha] E/dof sl Agt W A=
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Fig. 1. Sampling sites for monitoring of soil in the vicinity
of King Sejong Station.

Table 1. Characteristics of sampling sites for this study.
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Group Distance Site Characteristics
The soil is widely distributed on coastside.
0-1 km #1, #2
Group ! . ’ High diversity of lichen and moss.
(Marian cove coast regions) ) o .
1-2 km #3 High diversity of lichen and moss.
0-1 km 44, 45 The .lichen.and mO?s widely distributed on ridges at the back
Group 1I of King Sejong Station.
(Inland regions) 1-2 km #6, #7 High diversity of lichen and moss.
2-3 km #8, #9 High diversity of lichen and moss.
0-1 km #10, #11, #12  High diversity of lichen and moss.
Group III b diversity of lich d
(Maxwell bay coast regions) 12 km 413 High diversity of lichen and moss.

In Narebski point (Penguin village).
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Table 2. Soil texture in the vicinity of King Sejong Station.

Group Site Sand Silt Clay Soil texture
g kg’
Group 1 #1 917.2 33.1 49.7 S
(Marian cove coast regions) #2 944.9 25.5 29.7 S
#3 912.0 44.0 44.0 S
#4 954.0 23.0 23.0 S
#5 849.3 107.7 43.1 S
Group 2 #6 904.9 47.5 475 S
(Inland regions) #7 909.8 41.0 49.2 LS
#8 880.2 96.0 23.8 S
#9 956.1 13.2 30.7 S
#10 927.0 313 41.7 S
Group 3 #11 833.4 83.3 83.3 S
(Maxwell bay coast regions) #12 807.7 96.2 96.2 LS
#13 946.7 6.6 46.7 LS

S, Sand; LS, Loamy sand.
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EoRlAe] Az e BEEAL 0-1 kms} 2-3 km
o BlshA 1-2 kmolA] FE EORIAS] Fapol wH,
ulAlAe] Fage] witek o] b Eopixtel R
URE RG] Ot Aok A A% JFS F 2
o= wekElol, 9 MHEE A2lRTt Hol MATH A

o]
iz Aol wE 2 Apol7p YehbA] ¢hekal, 355 um (Lim et al., 2009)32] AWAJE FAESIG oYU =313 <
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Table 3. Distribution of particle size from soils in the vicinity of King Sejong Station.
. 2000- 999- 849- 499- 354- 249- 105-
Group Site < 45 um
1000 ym 850 ym 500 ym 355 ym 250 ym 106 yum 45 um
g kg'
lGr"“p #1 177.0 885 2270 120.8 76.3 150.5 87.1 72.8
. . #2 403.6 100.9 184.2 69.0 46.1 85.4 65.7 45.1
(Marian cove coast regions)
#3 481.0 94.4 133.6 46.4 30.0 57.6 79.0 78.0
#4 239.8 100.6 169.7 85.3 69.0 169.6 130.0 36.0
#5 140.6 78.1 164.3 106.1 73.5 140.3 156.4 140.7
Group 2 #6 278.7 147.7 213.1 85.2 43.0 65.1 82.3 85.1
(Inland regions) #1 353.8 98.9 197.2 87.1 49.6 69.9 63.3 80.2
#8 243.0 70.5 141.7 83.7 81.1 139.6 130.7 109.8
#9 334.6 106.6 184.1 78.1 60.4 100.4 101.9 33.9
#10 200.3 40.6 130.2 82.0 108.2 180.4 195.4 63.0
Group 3 #11 214.7 773 138.8 90.5 64.0 112.7 145.3 156.6
(Maxwell bay coast regions) #12 195.3 65.9 117.8 64.4 56.3 125.3 192.5 182.3
#13 390.6 95.4 152.1 69.5 60.2 107.8 81.0 433
0 7 LN ;;Q‘Q‘Q‘Q vv’v’v: )‘Q‘Q‘Q‘Q DO p‘"""i
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0-1 km 1-2 km 2-3 km

Distance

Fig. 2. Distribution of particle size from soils in the vicinity of King Sejong Station under different group and distance regions.
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A1I—’-‘-7III e AIE71AE 7]
Foz ekl 9 AR FEste] QR =4 3t
54 AR A3z Table 49} Fig, 3ol Uehf i,
Aﬂ*ﬂ A F BeFO] pHi Aol wheh & Zpol7t U
om AHurRow pH 4,5-6.7 HOZ A A E-SRIAE
o] A& KAl Aol webA] pH 5.0 oske] ZHabdel
A= 33 (6, #9 2 #11) UEPETh o]t Axke vl
ERtEe} g Hu|Anhieo] Eok pH 6,7-7.89] H]s|A]
ottt (Barsch et al,, 1985), o]} o] AlE7|A] H
Ego] Al ofi= of7] 7HA] 8llEs S eR =
ARl HoloAIANE AEEet HH o] ool =oH
A ca”, K, Mg E Na' 5] 717 B A g
£ 718 A= EgREEel 8% 9Ee e Ao
2 bk (Kim et al,, 2009).

EoF EC AAH R 0,06-0,16 dS m ' HeZA 3
oF Q1 x]22l Group 17} Group 30| E9r1, WEA|AQI
Group 27} ¥l 1 ZolA] #7 AHo] 0.06 dAS m ' =

7P Ekeu ke Ade v 2 ZolE HolA=
2t (Fig. 3).

T-Po} G-H QAL (Avail, Py05)9] ke 747} 219-1,398
mg kg W9 Y 42-1,094 mg kg WHE EF A3 A
ol wet & Zol7t Qlglew, HAA] Het S T-P
7} OF 459.2 mg kg 0|l R IAkO] OF 2022 mg kg
O g2 T-P Fefo] fRaAIEFo vlgte] oF 2 38 A=
=S} (Table 4). ©]9F 22 T-P B FANE T2 £
glutel duk wF2] Boke] Bt Skl Hr) e
ko) gitt Zbzbo] x|HHE T-P W -3 QlAL SheF 2o

=~

EQo| 3latM EM

o

= 34 Jepgen, £3), #6, #8, #9, #12 E #13 A
of TP W HEIA O] £ Ao Ui, G
O & Group 1 A¥o]| H|3fA Group 2, 3 A o] oF 2-3
v J= =30t (Fig. 3).

T-N RS Hot 0.065%% v e 3eks- el

o 0,012-0.184% M2 AHo| wet & 2jol2 U
ehiRIct (Table 4), 0] Zihe ohelekare] Waje =
9] T-NgHFo] 0.052%tt+= Chang and Yoon (2000)¢]
QA U5 S Bl Slek HREOR Group
29] 2-3 km A 97} Group 39 1-2 km A|¥o| &S T-N
s HolFltt (Fig. 3).

EoF {7)18 (OM3} T-C ke 7247k 0,23-3,24% |
91 W 0.15-180% W92 Aol wet 2 Aols} glgte.
™ (Table 4), #8, #12 9 #13 A4 &7 =7} T—C 3}
2ol A Uehn] ok T-N Zzjol fARE A
Uehlele (g, 9. o5 A7ATH: nteiokagtel W)
% BB T-C Fepo] 0,491 ABSE HIET S5
HojZ31 9t} (Chang and Yoon, 2000).

Bt} ZA49] Hlg (C/NH])-E 6.52-15.31 HeZ AF
of wet & Zpol7t AT (Fig. 3). C/NH]&= =0l 9
gk f71E9) Eafel I Sa3t 22l 59 = O/N
WZE S A9t BelSerh Lelw, oNut 20 ofstel

L 8UefAAS FE7)S}F (nitrification)7} & dojil=
Aom AdHA St} (Gale et al,, 2006), AlE7|A] FHA|
o EQFO] C/NH|:= HE 20 oJst= EoF AA|Q] C/NH]&=
$71% wslol dhsld ulmd FER £0& X5 9

ATk,

ol

ﬂ

Table 4. Chemical properties of soils in the vicinity of King Sejong Station.

Group Site pH EC Total P i:]alsl' Total N oM’ Total C C/N ratio
(1:5) dS m' mg kg - %
Group 1 #1 5.18 0.10 235.40 120.60 0.039 0.59 0.36 9.18
(Marian Cove coast regions) #2 5.33 0.15 219.60 42.70 0.053 1.06 0.63 11.87
#3 5.26 0.16 262.60 81.60 0.038 0.74 0.44 11.48
#4 5.38 0.15 222.80 88.90 0.012 0.23 0.15 12.08
#5 5.50 0.08 313.80 82.20 0.042 0.75 0.45 10.68
Group 2 #6 4.50 0.15 645.20 142.20 0.110 2.31 1.35 12.24
(Inland regions) #7 6.66 0.06 265.00 54.00 0.043 0.90 0.53 12.42
#8 5.80 0.08 492.90 212.30 0.126 1.71 1.00 7.96
#9 4.57 0.16 1398.60  1094.10 0.066 0.72 0.43 6.52
#10 5.07 0.14 233.70 85.40 0.016 0.41 0.25 15.31
Group 3 #11 4.82 0.13 344.90 125.00 0.054 0.78 0.46 8.57
(Maxwell Bay coast regions) #12 5.07 0.13 953.70 446.00 0.160 3.24 1.89 11.79
#13 5.23 0.15 381.40 53.40 0.084 1.40 0.82 9.80

‘oM, Organic matter.
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HoT ' "o st ° T
pH EC T-P P,0s
[J <pH3 ] <0.06dsm’ [J< 100 mgkg' [J< 40 mgkg"
O eH4 ] 0.06dsm™ [ 300mgkg” [ 120mgkg™
pHS [ o0.06dsm™ O s00mgkg™ [ 200mgkg™
[ rHE I 0.06dsm™ I 700mgkg” [ 280mgkg™
W eH7 B 0.06dsm™ B 900mgkg” B 360 mgkg™
[l >rH8 Il >0.06dsm™ [l > 1000 mg kg™ [l > 400 mg kg™
T-N oM T-C C/IN
[]<0.01% [J <0.25% [J<0.15% < 2
] 0.03% O o.70% [ 0.40% O e
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Fig. 3. Distribution of chemical properties of soil in the vicinity of King Sejong Station.
Table 5. Contents of CEC from soils in the vicinity of King Sejong Station.
) Exch. Cation 5
Group Site CEC
K Ca Mg Na
cmolc kg'1
Group 1 #1 0.16 1.02 0.89 0.14 5.36
(Marian Cove coast regions) #2 0.12 1.21 3.14 0.15 8.06
#3 0.27 2.25 2.77 0.18 9.73
#4 0.11 1.18 1.12 0.16 6.31
#5 0.21 1.20 0.84 0.13 5.46
Group 2 #6 0.09 0.30 0.58 0.25 7.02
(Inland regions) #7 0.53 7.19 7.09 0.15 18.49
#8 0.15 0.57 0.56 0.14 4.64
#9 0.14 0.49 0.99 0.29 8.66
#10 0.15 1.68 0.75 0.11 5.26
Group 3 #11 0.12 0.56 0.45 0.15 4.72
(Maxwell Bay coast regions) #12 0.21 0.71 0.59 0.23 6.95
#13 0.09 0.93 1.95 0.16 6.88

TCEC, Cation exchange capacity.
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Ca

[]<0.05 cmolc kg [ <0.3 cmolc k'
[ 0.15 cmole kg\ [ 0.9 cmolc kg™

@ 0.25 cmolc kg @ 1.5cmole kg
[ 0.35cmolckg™ B 2.1 cmolckg™
[ 0.45cmolckg™ B 2.7cmolc kg™
> 0.50 cmolc kg™ [ > 3.0 cmolc kg™

Mg

[]<0.4 cmole kY
] 1.2cmolc kg™
[ 2.0cmolckg™
[ 2.8cmolckg™
B 3.6cmolckg™
Il > 4.0 cmolc kg™

Na

<0.05 cmolc kg™
0.15 cmole kgy!

]
(]
[ 0.25 cmolc kg
[}
=]
-]

0.35 cmolc kg™!
0.45 cmolc kg™
>0.50 cmolc kg™

CEC

[J< 4.5cmolc kg
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Fig. 4. Distribution of exchange cation and CEC of soil in the vicinity of King Sejong Station.
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