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I mpacts of Anthropogenic Aerosol to Yakushima Cryplomeria J aponica
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Abstract
Impact of aerosol have changed the amount of heavy metals and isotopic ratios
of lead circulating in a remote ecosystem, the Yakushima island in the western
Pacific. Concentrations of lead in successive 10 years ring veneer of a Crypto-
meria Japonica show that amount of the element residing on the bark and supwood
layers has increased by a factor of 10 or more in comparison with those in the
core part as the other heavy metals such as Ag, Cd, Cu, Ni, Tl and Zn.

The isotopic ratios of lead in the basement rocks, i.e., granite and sediments
under the ecosystem have a general trend converging to two spots along the iso-
chron line of the element, and distinguish their geochronogical characteristics
from other leads of different sources such as aerosols.

The lead isotopic ratios in yearly ring veneers of Cryptomeria Japonica show
a certain differentiation towards the bark from the core, i.e., an approach to
those of anthropogenic aerosol lead from those of the basement rocks, as listed
in Table 2. The present lead burden per hectare in this remote ecosystem has in-

creased to 110 mg from 3 mg by the impact of anthropogenic aerosol lead.
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AB MU CTHREBHBKIC?®T L, '"Ag., '°Cd, **Cu, *°°Pb, *'Ni
BEUEEZadSR3TERIBEE AN VEEEMAME URBEE U, BEMICA A
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Table 1-1 Isotopic abundance and concentration of a seven-fold-spike solution

Spike Concentration nmol-g~! Isotopic abundance

203 ] 2. 518 208 ] 0. 9496
205 ] 0. 0503

107A g 3. 002 1097A g 0. 9822
'O9A g 0. 0178

5Cu 60. 23 3Cu 0. 0029
*°Cu 0. 9970
196C d 0. 0000
198C d 0. 0000O
'HoCd 0. 0021

1scd 1. 360 "cd 0. 00214
"2Ccd 0. 0051
13Cd 0. 0034
tMCd 0. 0132
''Cd 0. 9740
201p p 0. 0000

206D b 7. 648 206p p 0. 9997
207D 1, 0. 0001
Z208p b 0. 0002
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Table 1-2 Isotopic abundance and concentration of a seven-fold-spike solution

Spike Concentration nmol-g ' Isotopic abundance
°SN i 0. 0359
°ON i 0. 0613

SIN i 19. 65 'N i 0. 8876
°2N i 0. 0139
°TN i 0. 0013
17 n 0. 0032
°%Z n 0. 0027

687 n 28. 92 77 n 0. 0013
%87 n 0. 9925
°Zn 0. 0003
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Table 2-1 Isotopic ratios of lead in rocks and s0il from Yakushima island

Rock and I.D.No.by A. Iwamatsu 207pp/206pp 208pp /206pp 206pp/204pp

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 + 0,001 2.105 + 0,005 18.5 1 0.1
4 0.8437 2,104 18.64
8 0.8465 2,105 18.61
Shale 9 0.8467 2.081 18.64
10 0.8474 2.105 18. 47
Ave. 0.846 + 0.002 2.100 + 0.010 18.5 + 0.1
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Table 2-2 Isotopic ratios of lead in rocks and soil from Yakushima island

Rock and I.D.No.by A. Iwamatsu 207pp/206p} 208pp /206pp 206pp/201pp

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 + 0.008 2.120 £ 0.010 18.3 + 0.2
20 0.8477 2. 099 18.55
21 0.8473 2. 083 18.17
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 + 0.001 2.095 + 0.012 18.4 + 0.2

Table 3 Yearly change of lead isotopic ratio in a cross section layer

of Yakushima Cryptomeria stem

Age 207p b, 2P b 208p b 2P b
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. 0814
130 0. 8457 2. 091
170 0. 8447 2. 091
210 0. 8447 2. 087
\ 4 300 0. 8472 2. 096
Center 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 stem in ng-g~*'

Age Pb Ag Cd Cu Tl Ni in
Bark 10 114 4.25 43.2 2400 26.1 117 3640
20 12.4 19.0 1070 8.31 158 1080
30 32.5 2.28 18.2 717 9.96 120 745
40 32.4 2.12 15.8 576 7.70 111 509
50 59.9 2.38 35.8 751 16.8 100 896
60 72.8 2.14 38.9 717 17.6 66. 4 848
100 17.5 1.15 1.61 160 8.07 38.6 48.5
120 24.2 0.546 1.27 222 4.47 98.6 41.3
160 18.2 0.539 0. 580 190 2.32 24.5 30.1
200 23.4 0.889 1.51 329 2.07 92.7 61.5
240 7.13 1.21 2.63 555 2.17 43.7 130
280 6.88 0.890 1.63 360 0.754 58.1 83.9
v 320 3.19 0.353 0. 889 286 1.45 26. 0 49. 2
Center 370 4.70 0.662 0.912 456 1.63 74. 8 72.9
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Fig. 1 Yearly change of lead isotopic composition in cross section

layer of Yakushima Cryptomeria stem.

© Yakushima Cryptomeria Japonica with age of year ring
X Granite YA Shale OJ sand stone
& Soil A Aerosol
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