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Bulk compositional, mineralogical and physical properties of weathered basaltic ash soil (“Andisol”) derived mainly from
Mt.Fuji were studied. Mineralogical studies revealed that the dominant primary material and weathering products are volcanic glass,
allophane and halloysite and the sequence of weathering is volcanic glass—allophane—10A halloysite—7A halloysite. X-ray
fluorescence analysis indicates that the relative elemental mobilities during the weathering is Na, Ca>K>Mg>P>Si>Ti, Fe>Al>Mn.
The trends of soilwater chemistry (H,SiO4 concentration) with depth were calculated based on dissolution -precipitation kinetics —
fluid flow coupling model. In order to calculate the trends, the data on present-day annual rainfall, solubility of basalt glass, porosity
and specific weight of soil, deposition rate of volcanic ash and grain size of volcanic glass were used. The calculated results were
compared with analytical trends of soilwater chemistry. From this comparison the dissolution rate constant of basalt glass was

estimated to be 10°#- 102 (mole Si m™ s™). This value is consistent with previous experimental dissolution rate constant of basalt

glass reported in the literature.
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Fig.1 A map showing the sampling site and thickness of
pyroclastic fall deposit ejected from Mt. Fuji [9].

Fig.2 A map showing the sampling A and B sites, C site is
shown, but the analytical results of the C site is not given
in a text.
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Fig.4 The variation of primary material abundance with
depth. Black: volcanic glass, Red: lithic fragments,
White: feldspar, quartz.
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Table 1 Chemical composition of silicate minerals.

Feldspar Feldspar Feldspar Feldspar Feldspar Feldspar Feldspar Feldspar

Sample A-1 A-1 A-1 A-1 A-1 A-1 A-1 A-8
SiO, 48.344 52.964 55.003 55.970 53.824 56.639 50.221 54.623
TiO, 0.083 0.120 0.463 0.876 0.117 0.692 0.064 0.064
AlLO; 32.835 29.405 23.889 16.758 28.898 20.454 31.138 28.399
T-Fe,0; 0.992 1.197 3.220 6.766 1.217 4.949 1.109 1.261
MnO 0.000 0.000 0.027 0.181 0.000 0.069 0.120 0.000
MgO 0.133 0.269 1.865 3.944 0.203 2.310 0.202 0.115
CaO 16.282 13.650 10.630 9.533 12.912 7.966 14.768 12.689
Na,0 2.625 4.104 4.667 4.133 4.427 4.566 3.306 4.771
K,0 0.034 0.141 0.482 0.645 0.174 0.995 0.086 0.175
P,0s 0.092 0.025 0.101 0.147 0.000 0.192 0.092 0.000
Total 101.420 101.875  100.347 98953 101772 98.832 101.106  102.097

Feldspar Feldspar Feldspar Feldspar Feldspar Feldspar Feldspar Feldspar

Sample A-8 A8 A-8 A-8 A-8 A-14 A-14 A-14
Si0, 55.009 54.152 47.679 54.265 53.168 52.079 47.183 47.152
TiO, 0.066 0.035 0.084 0.047 0.044 0.067 0.000 0.040
ALOs 29.198 27.106 34.157 30.131 29.871 = 28.935 31.805 31.781
T-Fe,03 1.255 0.638 0.650 0.492 0.721 1.096 0.969 0.992
MnO 0.000 0.000 0.000 0.000 0.000 0.068 0.034 0.000
MgO 0.153 0.037 0.134 0.023 0.051 0.182 0.119 0.146
Ca0 12.478 10.153 17.592 12.858 12.695 13.671 16.221 16.500
Na,O 5.239 6.231 1.750 5.264 5173 4015 2.257 2.377
KO 0.200 0.304 0.035 0.129 0.135 0.125 0.024 0.039
P,0Os 0.072 0.025 0.031 0.044 0.000 0.000 0.000 0.000
Total 103.670 98.681 102.112 103.253 101.858 100.238 98.612 99.027

Olivine  Olivine  Olivine  Olivine Olivine Olivine Olivine Olivine

Sample A-1 A-l A-1 A-8 A-8 A-8 A-8 A-14
Si0, 38.319 37.015 38.029 37.311 39.650 39.251 38.211 35.030
TiO, 0.053 0.053 0.087 0.037 0.032 0.033 0.041 0.019
ALO; 0.083 0.234 0.062 0.100 0.03% 0.037 0.048 0.021
T-Fe;03 23.189 26.678 24.680 22.029 22.576 22.558 22.481 25.231
MnO 0.410 0.364 0.426 0.259 0.320 0.307 0.333 0.414
MgO 27.701 34.644 36.732 40.366 41.115 40.552 38.348 36.172
CaO 0.220 0.197 0.195 0.203 0.215 0.186 0.184 0.274
NaO 0.029 0.044 0.035 0.000 0.020 0.038 0.007 0.016
KO 0.007 0.000 0.012 0.015 0.002 0.000 0.005 0.018
P,0s 0.021 0.038 0.029 0.057 0.000 0.000 0.023 0.000
Total 100.032 99.267 100.287 100.377 103.969 102.962 99.681 97.195

Glass Glass Glass Glass Glass Glass Glass Glass Glass

Sample A-1 A-1 A-1 A-1 A-1 A-l B-1 B-1 B-1
Si0, 51.803 54.497 54.359 55.621 52.233 56.658 53.809 56.739 52.174
TiO, 2291 2.078 2.379 2.246 1.809 2476 2.268 2.255 1.023
Al;O4 12.526 13.063 12.366 12.896 7.397 10.855 12.743 13.180 19.429
T-Fe,05 13.549 14.274 13.363 12.275 13.390 11.386 11.355 10.862 7.269
MnO 0.195 0.240 0.222 0.200 0.373 0.214 0.232 0.259 0.176
MgO 4.019 2.970 4.135 4.047 12.898 2.345 3.371 3.015 2.893
CaO 8.168 8.325 7.780 8.221 12.067 5.772 6.551 6.051 9.953
NaO 2.719 1.615 2.047 2.604 0.879 1.973 2.074 2.011 2.989
KO 1.214 1.348 1.406 0.978 0.517 1.913 1.608 1.981 0.670
P,0s 0.415 0.384 0.405 0.378 0.258 0.606 0.415 0.519 0.145
Total 96.899 98.794 98.462 99.466  101.821 94.198 94.426 96.872 96.721
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Fig.6 The relationship between 1*C age and depth. Open
circle inclicates the “C data obtained.
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Fig.8 The relationship between SiO, concentration of soilwater and depth calculated based on
dissolution-precipitation kinetics-fluid flow coupling model.
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Table 2 Chemical composition of soilwater.

H
Depth(cm) 1A 1B 2A 2B 3A 3B
Rainwater 4.49
20 6.55 6.47 6.46 5.76 5.90 6.03
40 6.59 6.61 7.94 7.33 6.04 6.11
60 6.71 6.76 7.98 7.56 6.02 6.14
80 6.90 6.71 6.69 6.37 5.99 6.24
100 6.45 6.05 6.83 6.66 6.08 6.40
120 6.56 6.56 6.54 6.62 6.65 6.73
140 6.63 6.86 6.48 6.55 6.60 6.67
H,SiO4(mg/1
Depth(cm) 1A B | 24 | 22 | 3a | 3B
Rainwater 1.2 <
20 16.25 42.59 14.95 16.75 31.63 22.85
40 23.50 37.50 24.18 23.30 33.70 27.15
60 28.00 1047 2538 2418 40.45 22.78
80 42.00 10.63 2945 26.00 29.60 34.25
100 42.50 39.50 22.45 21.48 30.68 23.75
120 34,50 37.50 26.63 14.58 3095 23.38
140 30.25 43.88 28.83 17.40 22.38 21.38
4 FEHLBER NL72d3> T, BHRED, EHNBREER2RDLH
HBRELT, BOTHY, BHNCRINTVEERT—
ARLOPERBREELDBEUTOED &85, 5% ERBEEA LT NN THD LB
OE TR0 RES LOEREWMRE, KUHTT R, R EMHEKZENRS.

AVED, &6 HOGTHS. TOHRT, KIWATRN  SBOELMEELT, UFAsFshEs.
Ho EHENE, B LBZRONED TS, Z0Olmon DXV EH (7,000 FL L) OXBREEHN T A OBEMEE

DIFFIC ERTS. ZOT &R, KILHITZAWNREBITHAE DEEZTY, FETID, EEREHOBRICS T
BLEZEERT.
“initial” rate
Q=RGMELTTR T, NOATHAT MRH5. 5 — ACm:isic:a:taL (1985
QOEMERSMRELL LT, BELLHTHIT BT . o T (381
#id, Ca, Na, Mg, ERERELLDOBZNDBDIZL, Al S, OGuy and Schott (1939)
T Fe, Mn TH3. Si BBATEM, Coo Na Mg o | g % A
BERDLTITMRY., Zhid si g (Forzy, S B WY —
N iong e rate
NOAHA B BERLTHS T EERLTIS, = 4 e At (99
- oy . , - on . s SGuy (1989)
@ ZDEZRSEL, KUHSZ, B, FUE, % ak Q\%i .&YZ&M’ assty
YEG DR, Al Si, Fe lbLAMOWBIC L > THHATh g .. ¥ This suudy
5. g e 8
NV
BRI XTA v 7 A~ B~ HEEFILICLD, B 5 NN
FIHT B EHKD HSIO, BEOLLZE N, 20
i, KILRHERGEEE, U ¥—/N—1Zy O, ' e
- " . . ogf e M e 1w .35
THKOBEEE, EWE, KTV XEEAL. o - ™
OIOHRMRMETBKBEZLERTEZZEITED, B = 1600/TK
EEEERELT, k=10"~10"2 &R, ZoHE
& p oy = = . Fig.9 Arrhenius plot of basalt glass dissolution rates
L}:‘l’ WROXRERA S, BERMIT T A DBEREE experimentally determined at nearly nentral pH (Berger et
FREFTEFE-H|LTWES, al, 1994) and basalt glass dissolution rate estimated by the

present work.
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