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The Trace Element Characteristics of Rocks,
Top Soils, and Pinus rigida Growing on Soils Derived
from Different Parent Rocks!
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+38] @okth AR B9kl Ni, Cr 2 Co &2 o9 %ed, ZnF Fe %2 ARG +HAdY 2853
g EAdY el waivh FahEe) vida 43 o) gEn dsren, 2 Hue Mo A9
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ABSTRACT

This study is investigated for the trace element concentration in the soils derived from
different parent rocks, which are serpentinites, metamorphic rocks and black shales. and the
absorption of the trace element by Pinus rigida in Hongseong and Keumsan, Chungnam,
respectively. The concentrations of nickel, chrominium and cobalt are high in the serpentinites,
whereas the concentrations of zinc, molybdenium and iron are high in the metamorphic rocks.
These elements in black shale are lower than those in serpentinites and metamorphic rocks. The
gerpentine soils show high nickel. chromium and cobalt content, while zinc and iron content are
high in the mixed soils(serpentinites + metamorphic rocks) and black shales. Comparing with
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parent rocks, all of trace elements in their weathered soils are low. The pH of serpentine soil is
high, 7.73~9.55 and that of black shale soil is 5.61. In serpentine area, the absorptions of
chrominium by P. rigida is lower than its in the soils. The absorption of zinc by P. rigida is high
relative to zinc concentration in soils. The Co/Ni and Fe/Ni quotient in P. rigida over serpentine
soils are considerably lower than those growing over other soils types.

KEY WORDS : SERPENTINE, METAMORPHIC ROCK, BLACK SHALE, Pinus rigida, HEAVY METAL
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Figure 1. Sample locations of the rocks(R), top
so0ils(KC) and Pinus rigida(PR) from
the serpentinite and metamorphic rock
area in Kwangcheon, Chungnam
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Figure 2. Trace element concentration of
serpentinites and metamorphic rocks
from Kwangcheon area, and black
shales from Keumsan area(All
elements are in ppm except Fe(wt %).
Scale is logarithm.)
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Figure 3. Trace elements for top soils of
serpentinites(KC5) and metamorphic
rocks(KC1) from Kwangcheon area,
and black shales(KS3) from Keumsan
area(All elements are in ppm except
Fe(wt %). Scale is logarithm.)
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Figure 4. Average trace elements of the Pinus
rigida(PR) on soils derived from
different parent rocks, Chungnam(All
elements are in ppm except Fe(wt %).
Scale is logarithm.)
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Figure 5. Trace elements of the Pinus rigida(PR)
on soils derived from different parent
rocks, Chungnam(All elements are in
ppm except Fe(wt %). Scale is
logarithm.)
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Table 1. Nickel, iron and cobalt concentrations and its iron/nickel and cobalt/nickel ratios of Pinus

rigida (PR)

Locality & Soil type Vegetation part  Ni(ppm) Felppm) Colppm) Fe/Ni Co/Ni
Sample
KC5, PRH  Serpentine Above ground 15 0.133 1.0 88  0.066
root 29 0.626 55 216 0.189
KC1. PR1  Serpentine + Above ground 6 0.084 0.5 140 0.083
Metamorphic rock root, 2 0.079 0.5 395 0.250
KS3. PR8 Black shale Above ground 2 0.037 0.9 185  0.450
root, 2 0.119 1.2 595  0.000
U Ni ol AR FHE A4elN BF A 10000
ehgen Cu®t Mn, Zne 372t 559 4o
A et BEHe) Zne ARYR S3e 10001
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Azt digh A g9 H3de JERdlE A Relth
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A% BFetu B4 GERA] ¢gten =
AEE Ho|z e AT HEEAM = Fe @ Ni,
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Figure 6. Comparisons of trace elements
between top soils(KC, KS) and Pinus
rigida(PR) from different parent rocks
(All elements are in ppm except Fe(wt
%). Scale is logarithm. Upper and
lower parts of retangular symbols are
compositions of the top soil and PR,
respectively. Il for KC5 and PRS5, []
for KC1 and PRI, and 8 for KS3 and
PRS.)
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