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Impacts of Anthropogenic Aero Sol to Yakushima Cryptomeria Japonica
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Abstract
The purposc of present paper is to point out that the pollutants, which are caused by human work
such as exhaust fumes [rom car and combustion of coal, emitted from their source spread as they

are bom by air current and have an effect on chemical backgroud of natural

environment in

global scale by secular change of lead isotopic ratio and heavy metals, The analyzed sample of
Cryptomeria Japonica at the age of 450 years was collected from Yaku-shima island which locate
in ihe western ridge of the Pacific Ocean. All processes in chemical analysis were performed under
the class 100 circumstances of NASA standard at worst. As a result, the concentration of the heavy
metal such as Ag, Cu, Cd, Ni, T] from heartwood to bark increased equal to or more than 10 times
of that in hearlwood. Moreover, as for the change of lead isotopic ratio, it became clear that the
ration in heartwood approximately equaled to that of basement rocks of Yakushima island and that
in the sapwood and bark approached to that of anthopogenic acro sol.

Keywords: Anthropogenic Acro Sol, Polution, Heavy Metals, Yakushima Cryptomeria,

Isotope Dilution Mass Spectrometry
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Table 1 Isotopic abundance and concentration

AR HEOBAMA DR

of a seven-fold-spike solution

) Concentration .
Spike a Isotopic abundance
nmol-g

oy 2518 | ™TI 09496
T 0.0503

“Ag 3002 | "Ag 09822
“Ag  0.0178

“Cu 60.23 “Cu  0.0029
*Cu 09970
“Ccd  0.0000
“cd  0.0000
"'cd  0.0021

“Cd 1360 | 'Cd  0.0024
cd 0.0051
"cd  0.0034
Med  0.0132
"cd 09740
*pb  0.0000

“Pb 7.648 | Pb 09997
“Pb 0.0001
*ph  0.0002
*Ni 0.0359
“Ni  0.0613

“'Ni 19.65 “Ni  0.8876
“Ni 00139
“Ni 0.0013
“Zn  0.0032
®Zn 00027

“Zn 28.92 “Zn 00013
“Zn 09925
"Zn  0.0003
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Table 2 Isotopic ratios of lead in rocks and soil

from Yakushima island

Rock and ID.No.| *Pb zj'jf’m? & mib
by A. Iwamatsu “Ph “pb P
3 (0.8469 2.102 18.60
6 0.8474 2.103 18.41
11 0.8477 2.107 18.48
12 0.8457 2.090 18.69
.31 0.8464 2.098 18.39
Granite
32 0.8463 2.098 18.41
33 0.8475 2.107 18.48
34 (0.8453 2.099 18.46
36 0.8450 2.096 18.43
37 0.8460 2.099 18.42
Ave, 0.846 2.105 18.5
STD 0.001 0.005 0.1
0.8437 2.104 18.64
0.8465 2.105 18.61
Shale
0.8467 2.081 18.64
10 0.8474 2.105 18.47
Ave. 0.846 2.100 18.5
STb 0.002 0.010 011
1 0.8477 2.099 18.49
2 0.8500 2.102 18.30
Sand stone 7 0.8545 2.118 18.47
38 0.8611 2.130 18.10
39 0.8603 2.130 18.15
Ave. 0.855 2.120 18.3
STD 0.008 0.010 0.2
20 0.8477 2.099 18.55
21 0.8473 2.083 1817
24 0.8464 2.091 18.37
Soil 31 0.8466 2,103 18.45
32 0.8475 2.101 18.41
33 0.8459 2.099 18.46
34 0.8456 2.089 18.32
Ave. 0.847 2.095 18.4
STD 0.001 0.012 0.2
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Table 3 Yearly change of lead isotopic ratio in a cross
section layer of Yakushima Cryptomeria trunk

Age 2:,% OS_Pb
*ph “*Ph

Bark 10 0.8599 2.102
20 0.8575 2.103

30 0.8587 2,107

50 0.8591 2.112

60 0.8581 2.104

80 0.8548 2.113

100 0.8444 2.084

130 0.8457 2.091

170 0.8447 2.091

210 0.8447 2.087

300 0.8472 2.096

heart 350 0.8476 2.099
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Table 4 Yearly changes of concentrations of some heavy metals
in cross section layer of Yakushima Cryptomeria trunk in ng- g

Age Pb Ag Cd Cu Ti Ni Zn
Bark 10 114 425 432 2400 26.1 117 3640
- 20 12.4 / 19.0 1070 831 158 1080
30 325 2.28 18.2 777 9.96 120 745
40 324 2.12 15.8 576 7.70 111 509
50 59.9 2.38 35.8 751 16.8 100 896
60 728 2,14 389 717 17.6 66.4 848
100 17.5 1,15 1.61 160 8.07 386 48.5
120 242 0.546 1.27 222 4.47 98.6 41.3
160 182 0.539 0.580 190 232 245 301
200 234 0.889 1.51 329 207 927 61.5
240 7.13 1.21 2.63 555 217 437 130
280 6.88 0.890 1.63 360 0.754 58.1 839
320 3.19 0.353 0.889 286 1.45 26.0 492
Heart 370 470 0.662 0912 456 1.63 74.8 729
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© : Yakushima Cryptomeria Japonica with age of geowth ring,
X ¢ Granite, A : Shale, (] : Sand stone, @ :.Soil, A : Aerosol
Figure 1 Yearly change of lead isotopic composition in cross section layer of Yakushima Cryptomeria trunk.
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