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ABSTRACT

Heavy metal elements were analysed to assess degrees of heavy metal contents for the
plants, M. sinensis, A. vulgaris and (. oldhamiana, from the Baekdong serpentine area
within the western part of Chungnam. The area was divided into two sites: serpentine
area (SP. consisting of serpentinite, SP) and non-serpentine area (NSP, containing
amphibole schist, AS and gneiss, GN). Their host rocks(R) and top soils(8) were also
collected from the each site. As the results of the study, the plants contain high
concentration of Ni, Cr, Co in the SP and Fe, Zn in the AS and GN. Plants from the AS
of the NSP contain mainly high content in the most of elements. Averages of Ni, Co and
Cr for the plants decreased in the order of SP. AS and GN. In the total element contents,
M. sinensis and A. vulgaris decreased in the order of Fe ) Nior Cr ) Zn ) Co > As ) Sc
within the SP and in the order of Fe ) Zn > Cr > Ni, within the GN. Comparing among
the parts of plants, root parts were higher in the most of elements than the above
grounds. In the relative element ratios of plants collected from the SP and GN (SP/GN),
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M. sinensis was lower than A. vulgaris in the most of elements, suggesting that the M.
sinensis shows low absorption within the infertile serpentine soil and high absorption
within the fertile gneiss soil. In the element contents of the top soils and their host rocks,
the SP shows higher Ni, Co and Cr contents than the others. Their total contents
decreased from SP to AS and GN, suggesting that the soils reflect the composition of
their host rocks. Total element contents of the SP decreased in the order of Fe) Cr or Ni)
Co) Zn) As) Sc and , for the GN. in the order of Fe) Zn) Cr) Ni) Co or Sc, respectively.
In the relative element ratios, R/S of the SP decreased in the order of Cr) As) Fe) Sc»
Coy Ni) Zn and .for the GN, in the order of Sc¢) Fe) Ni) Zn) Cr) Co. Comparing with
plants within the each site, their top soils were higher than the plants in the most of
elements. and their increase and decrease trends for each element are similar. Differences
of element contents between the top soils and plants decreased in the order of SP, AS and
GN. Plants of the GN were more similar to their soils than those of the others,
suggesting that each plant species show different absorptions within the different soils.
Comparing with the plants of GN., higher Ni, Co. Cr contents within those of the SP and
their survival within the infertile serpentine soil suggest that the M. sinensis, A. vulgaris
and G. oldhamiana may be the tolerance species in the serpentine soil. Comparisons with
the upper crust show that M. sinensis, and A. vulgaris within the SP show high Ni and
Cr contents, suggestive of hyperaccumulation. Upper results with the previous studies for
the contaminated soils developed as parent materials with the serpentinites suggest
additional studies for ecological behaviors for the plant and degrees of accumulations for
the elements need to know phytoextraction of the heavy metal elements within the soils.

Key words : heavy metal contents, M. sinensis, A. vulgaris, G. oldhamiana,
serpentinite, amphibole schist, gneiss
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Fig. 1. Geological map of the Baekdong mine area in the western part of Chungnam. Sample

localities( ) of rocks(abbreviations : SP for serpentinite, AS for amphibole schist, and GN

for gneiss)
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Table 1. Heavy metal contents of plants in Baekdong serpentine area, Chungnam Province.

(All element are in ppm except Fe(wt %)). Abbreviations; G for Gypsophila

oldhamiana, M for Miscanthus sinensis, A for Artemisia vulgaris, SP for Serpentine

area, NSP for Non-Serpentine area, SP for Serpentinite, AS for Amphibole schist,

GN for Gneiss, U for above ground and L for root.

Type Name Ni Co Cr Sc As Fe Zn
sp SP-GlI 9] 5 1.7 10 0.45 0.40 0.102 17
L 50 1.9 16 0.19 0.37 0.074 15

Avg. 275 1.8 13 0.32 0.39 0.09 16

SP-G2 U 9 34 14 0.84 0.40 0.18 20

L 51 4.6 41 0.7 (.46 0.20 13

Avg. 30 4 27.5 0.77 043 0.19 165

sp SP-M U 16 1.8 21 0.27 1.2 0.098 22
L 95 9.0 130 1.20 1.4 0.482 20

Avg. 555 54 75.5 0.735 1.3 0.29 21

NSP AS-M U 2 1.4 7.1 0.64 0.41 0.157 25
L 8 6.3 26 4.5 0.98 0.857 39

Avg. s 3.85 16.5 2.57 0.7 0.51 32

U 4 2.6 13 0.98 4.4 0.451 25

GN-M L 6 3.0 12 1.30 1.5 0.426 26

Avg. s 2.8 12.5 1.14 295 0.44 255

SP/GN | Avg, 1L 1.93 6.04 0.64 0.44 0.66 0.82

sp SP-A U 39 4 42 0.6 0.81 0.179 32
L 73 9 60 1.3 1.50 0.331 29

Avg. 56 6.5 51 0.95 1.16 0.255 30.5

NSP AS-A U 3 1.9 7.6 1.1 0.43 0.228 34
L 43 6.9 19 4.8 1.2 0.916 52

Avg. 23 44 13.3 2.85 0.82 0.57 43

GN-A U 3 1.2 55 0.37 0.57 0.129 20
L 2 1.3 53 0.65 0.40 0.183 9

Avg. 25 1.25 54 0.51 0.49 0.16 14.5

SP/GN | Avg. 22.4 5.2 9.444 | 1.863 | 2.381 | 1.635 | 2.103 |

A ) AR 2y W Boleg TPete
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Fig. 2. Heavy metal element contents of the
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Table 2. Heavy metal contents of rocks and their top soils in Baekdong serpentine area,

Chungnam Province. (All Element are in ppm except Fe(wt %)). * from Taylor and
McLennan (1981) and ** from Taylor and McLennan (1985). Abbreviations; SP for

Serpentine area and NSP for Non-Serpentine area.

Type Name Ni Co Cr Sc As Fe Zn
Serpentinite Rock(SR) | 2137 98 2885 6 29 6.74 57
SP Soil(SS) 1633 69 540 4 10 401 46
SR/SS 1.309 1.420 5.343 1.5 29 1.681 1.239
Amphibole | Rock(SA) 122 40 500 36.2 - 7.157 100
Schist Soil(SS) 18 9 4] 1 - 3.10 53
SA/SS 6.778 4.444 12.195 362 - 2.309 1.887
NSP |—
Greiss Rock(GR) 9 2 12 34 - 2315 42
Soil(GS) 6 4 9 | - 1.36 31
GR/GS 1.5 0.5 1.333 34 - 1.702 1.355
Rock ratio SR/GR 237.4 49 240.4 1.765 | - 2911 1.357
Top soil ratio SS/GS 272.2 17.25 60 4 - 2.949 1.484
Upper crust*® 20 10 35 I 1.5 35 71
Bulk crust®# 105 29 185 30 1.0 7.07 80
a " B M. sinensis 23} o] AL AFREUR YA Fe, Ni e
Z C= A.vulgaris
= Cr. Zn, Co, As, Sc TAE, 24N HAgt A Hej
_5 1 A& Fe, Zn, Cr, Ni, Co, Sc. As, 283 #Hr}
M FAGeIME Fe, Zn, Cr, Ni €42 2424 Z2
] b g ARRUR oA T WA dUES
. Fe, Ni, Zn ¥ Cr, Co, As & Sc £42 7
N Co  C S  As  Fe  Zn A3}

Heavy Metal Element

Fig. 3. Relative ratios(SP/GN) of heavy
metal element contents for the
plants(avg.) from the serpentine and
gneiss soils of the Baekdong
serpentine area. Abbreviations SP
and GN in the Tabel 1. All elements

are in ppm except Fe(wt %)/

AgHe] A Yage(Table, 1, Fig. 2)&
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