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Characteristics of Natural Pedo-geochemical Background for Ni, Cu
and Zn in Volcanic Soilsof Jgu

Han-Cheol Lim,” Kyung-Hwan Moon, Seung-Jong Jeon, K ong-Man Chang', and Hae-Nam Hyun*

National Ingtitute of Subtropical Agriculture, RDA, Jgju 690-150
'Faculty of Bioscience and Industry, Cheju National University, Jeju 690-756

This study was carried out to find out causes of high Ni content and characteristics of potential increase of
Cu and Zn contents in the soils of Jeju area. Soil samples were collected from 4 series of Alfisols, 35 series
of Andisols, 9 series of Entisols, 16 series of Inceptisols, and 1 series of Ultisols, respectively. Parent material
(gravel) samples were also collected from the same sites where soil samples were taken. Both soil and
parent material samples were analyzed for Ni, Cu, and Zn. The average Ni content of all the soil samples
was 79.2 mg kg‘l, which was exceeded warning standard for Ni against the Soil Conservation Act in Korea,
whereas that of Cu and Zn contents were lower than the warning standard for Cu and Zn. The difference
of Ni, Cu and Zn content was not consistent depending upon soil color. Ni content in the soil samples from
Entisols was particularly high, whereas that from the other soil orders was similar to each other. Cu and
Zn contents in the soil samples were similar regardless of the difference in soil order. Ni content in
Seongsan Formation(SSF), Cinder cone(C) and acicular Feldspar Olivine Basalt(FOB) was high, while that
in Feldspar Basalt(FB) and Trachy Andesite lava(TA) was low. Ni content in the non-agricultural land was
higher compared with that in the agricultural land, whereas Cu and Zn contents in the non-agricultural
land were significantly lower than that of agricultural land. The topsoil/subsoil ratios for Ni content in most
of the soil samples were less than 1, while that for total contents of Cu and Zn in many of the soil samples
were larger than 1 indicating potential Cu and Zn accumulation in topsoil by artificial reasons.

Key works: Volcanic soil, Heavy metal, Natural pedo-geochemical background, Jeju
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Fig. 1. Sampling points and numbers of representative soil
seriesin Jguidand.
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Fig. 2. Comparison of total Ni, Cu and Zn contents accor ding
to sail color in surface soils.

' BCS(black cindercone soil), BFS(brown forest soil), BV S(black
volcanic soil), VDBV S(very dark brown volcanic soil), RY S(red yellow
soil)



Table 1. Location and main characteristics of the sampling Sites.
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soil orders S0il series oil color' atitude(m) latitude longitude No. of sample
Alfisols Mureung series RYS 69 33°1709'N 126°1305'E 10
Gangjeong series RYS 20 33°1646'N 126°1038'E 1
Donghong series RYS 34 33°31'19'N 126° 3646'E 14
Y ongheung series RYS 58 33°1419'N 126° 2901'E 30
Andisols Hanrim series VDBVS 1 33°1401'N 126° 1405'E 20
Inseong series VDBVS 33 33°1415'N 126° 1702'E 21
Araseries VDBVS 19 33°1546'N 126° 27'58'E 34
Gujwaseries VDBVS 239 33°2850"N 126°42°20'E 43
Jgju series VDBVS 347 33°2622'N 126°2829'E 44
Jungeom e ies VDBVS 352 33°20'24"N 126° 1954"E 45
Jungmun ser ies VDBVS 431 33°1727"'N 126° 26 04"E 46
Sineom series VDBVS 221 33°1741'N 126° 2000'E 47
Gimryeong series BVS 264 33°2800'N 126°4431'E 49
Wuimi |1 series BVS 57 33°1905'N 126° 4806'E 35
Namweon series BVS 99 33°1538'N 126°3511"E 36
Hangyeong series BVS 705 33°2410'N 126°2837'E 51
Songdang series BVS 377 33°2637'N 126°4318'E 52
Pyeongdae | series BVS 332 33°2549'N 126°4337'E 53
Pyeongdae || series BVS 425 33°2554'N 126° 41'03'E A
Minag series BVS 187 33°2321"N 126° 47°28'E 55
Hamo series BVS 14 33°1246'N 126° 1725'E 23
Haengweon | series BVS 174 33°2925'N 126° 3958'E 24
Haengweon || series BVS 190 33°2923'N 126° 4024'E 2
Songdang series BVS 157 33°2908'N 126°4925'E 26
Pyoseon series BVS 203 33°2708'N 126° 4904'E 27
Topyeong series BVS 69 33°2837'N 126°5229'E 28
Wuimi | series BVS 65 33°1916'N 126° 4800"E 29
Nogsan series BCS 276 33°26'30'N 126° 4540'E 56
Geumag series BCS 207 33°29'34'N 126° 42"33'E 48
Byeongag | series BCS 146 33°1954"N 126°1501"E 58
Byeongag |1 series BCS 141 33°1949'N 126°1502'E 59
Songay series BCS 363 33°2803'N 126°4014'E 60
Gamsan series BCS 104 33°1844'N 126° 4855"'E 61
Jeogeg series BFS 687 33°1814'N 126° 2716'E 62
Sanbang series BFS 26 33°1816'N 126° 1005'E 42
Noro series BFS 620 33°21'02'N 126°3727'E 63
Tosan | series BFS 634 33°2201'N 126°3739'E 64
Heugag series BFS 205 33°1813'N 126°3712'E 57
Tosan |1 series BFS 706 33 2359'N 126°3725'E 65
Entisols Sarasaries RYS 30 33°2926'N 126° 2728'E 1
Jocheon | series RYS 17 33°2940'N 126° 2651'E 2
Weol ryeong serl ies RYS 28 33°1554"N 126°11'14"E 12
Daeheul series RYS R 33°31'03'N 126°3522'E 13
Jocheon || series RYS 2 33°3220'N 126°3833'E 15
Nagcheon series RYS 9 33°2920'N 126°5410'E 39
Onpyeng series BVS 14 33°27'09'N 126°5545"E 40
Gapasaries RYS 6 33°2536'N 126°5542'E 41
Miag series BCS 371 33°2143'N 126° 2007'E 50
Incentisols Weolpyeong | series RYS 11 33°2850'N 126° 24'22"E 3
Yonggang series RYS 28 33°2848'N 126° 2320'E 4
Aeweol series RYS 36 33°2808'N 126° 2236'E 5
Ido series RYS 2 33°2732'N 126° 2013'E 6
Donggui series RYS 26 33 2641"N 126° 1848'E 7
Yongdang | series RYS 24 33°1749'N 126°1039'E 8
Yongdang |1 series RYS 24 33°1743'N 126°1033'E 9
Gueom | series RYS 24 33°3208'N 126°3906'E 16
Gueom |1 series RYS 2 33°3209'N 126°3909'E 17
Weal pyeong |1 seri ies RYS 13 33°1328"'N 126° 2826"E 19
Gyorae | series RYS 150 33°2922'N 126°3532'E 2
Gyoreel| series RYS 129 33°2929'N 126°3541"E 3
Weolpyeong |11 series RYS 18 33°2827'N 126°2310'E 37
Yongdang series RYS 7 33°1348'N 126°3003'E 38
Oral series VDBVS 9 33°2947'N 126°3624'E 32
Orall series VDBVS 102 33° 2952'N 126° 3637"E 33
Ultisols Haweon series RYS 91 33°1626'N 126° 1703'E 18

"BV S(black volcanic sail), VDBV S(very dark brown volcanic soil), RY S(red yellow soil), BFS(brown forest soil), BCS(black cindercone soil)
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Fig. 3. Comparison of total Ni, Cu and Zn contents according
to soil order.
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Fig. 4. Comparison of total Ni, Cu and Zn contents according
tokindsof parent rock materials.

" APB(Aphanitic Basalt), C(Cinder cone), FB(Feldspar Basalt),
FOB(acicular Feldspar Olivine Basalt), PAB(Porphyry Augite Basdlt),
SSF(Seongsan Formation), TA(Trachy Andesitelava).
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