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Chemical Chahges of the Volcanic Rocks due to Decomposition
by
Osamu Hirokawa & Tama Suyama

The chemical changes of andesite and basalt @indergone the weathering process
are noted in this report. ‘The results of chemical analyses of the fresh rocks and their
weathering products are given in Table 1 and Table 2 in four varying stages of degene-
ration. The results calculated trom those analyses (Table 7, Table 8) are shown in Figs.
1 and 2. ' The formula employed in the calculation is as follows ;

‘ Ao XW

Y =100 Aw Xo
in which Y, denotes decreased percentage of each oxide of decomposed rocks; Ao, the
percentage of alumina or sesquioxide in the fresh rock ; Aw, the percentage. of alumina
~or sesqhioxide in the decomposed rock; Xo, the percentage of any oxide in the fresh
rock; Xw, the percentage of the same oxide in the decomposed .rock. The values of
Si0,/Al,O3 and Fe;03/A1,0: calculated from the analyses in Table 1 and Table 2 are shown

in Fig. 3, comparing with those of the other rocks and some. weathering products.
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Table 1 The chemical composition of the
andesite, Chisenupuri, Maeda-mura,
Iwanai-gun, Hokkaido and its
weathering products

SERO DT

a a1 az as
Si0, |.58.29 | 57.33 53.77 | 45.54
CALO; | 17.72 | 18.21 | 19.41 | 20.99
FesO3 | 4.65 4.35 510 | 5.39
- Fe® 2.20 2.36 1.73. 1.72
 'MgO 3.94 4.23 4.00 2.58
.Ca0 7.09 7.24 5.92 1.47
Na,0 | 2.62 n.d. 1.87*F | 1.04%F
K:0 1.63 n.d. 1.50%F | 1.91%*
H.0+ |~ 0.66 0.67 2.66 8.82
H:0—| 0.62 1.23 2.82 8.97
.. TiO, || - 0.67 0.62 0.67 0.84
P05 | nad nd. n.d. nd.
MnO 0.15 0.15 012 | 0.10
Total | 100.24 96.39 99.57 99.37
Si0, ,
- AIZOZS* 3.29 3.15 2.77 2.17
Fe:O
Afzo% 0.40 0.38 0.36 0.35
" *(All Fe as Fe;0s)
T. Suyama

*¥T. Ando, Analyst:

(s

@Q'EH: TR Ml %)
Table 2 The‘chemical composition of.the
basalt, Ajiro-machi, Izu peninsula
and its weathering products
bo b1 * J ' bg ‘ ba
Si0; 52.43 50.29 43.69 38.35
AlOs | '17.18 18.08 19.60 21.85
Fex0s | 2.92 4.09 |, 9.17 17.94
‘FeO . 9.34 9.14 6.01 0.49
MgO 4.65 3.60 3.22 0.40
Ca0 7.36 5.56 2.88 - | 0.29
" NayO 2.14 1.56 0.50 - 0.10
KO 0.46 0.38 0.31 0.09
H,0+4 0.70 2.30 6.62 9.78
H,O0—| 0.78 2.48 7.41 9.84
TiO, 0.94 1.26 1.33 1.44
P05 . 0.10 . tr., tr. tr.
MnO {. 0.12 0.19 0.09 0.13
Total | 99.12 98.93 - | 100.83 | 100.70
SiO,
ALO; 3.05 . 2./78 2.23 1.?6
Fe,05*
—AIan 0.77 0.79 0.81 C.85
*(All Fe as Fe;Os) Analyst: T. Suyama
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Table 3 Chemical composition of the
andesite aud decomposed rock
‘recalculated on a' basis of 100 -
(exciuding minor elements)

Table 4 Chemical composition of the .
basalt and decomposed rock
recalculated on a basis of 100
(excluding minor elements)

Sample No. -1 a a; as Sample NQ. bo b1 b .
T A % % % X% %] Xox T N X X% %%
’ SiO; 58.87 55.93 50.81 " Si0; 53.44 | 52.43 | 47.18| 42,93

Alz0s 17.89 | » 20.19 |- '23.42 ALO; 17.51 18.85 | 21.17 | 24.46
Feq0; 7.14 :o; - 7.28 | 8.12 Fe,0; . 18.45 |°14.74 | 17.04| 20.68
MO 3.98 § 4.16 2.88. MgO 4.74 3.75 | 3.48| 1 0.45
Ca0O . 716 | & 6.16 1.64 Ca0 ©7.50 5.80 | 38.11| 0.32
Na,O o264 | & 1.95 1.16 " Na,0 2.18 1.63| 0.54| 0.11
K0 1.65 | & 1.56 | = 2.13 K0 0.47 0.40 | 0.33| 0.10
“H,0+ C0.67 | 2.77 9.84 H0+ 0.71 2.40 | 7.15] 10.95.
Total | 100.00 j ) 100.00 } 100.00 Total \ 100.00 }.100.00 | 100.00 | 100.00

X,: Percentage of each oxide ih the fresh rock. Xo: Percentage of each oxide in the fresh

X,, Xs: Percentage of each oxide in the deco- rock, -

' mposed rock. ' Xy, X, X3 : Percentage of each ox1de 1cl the

Table 5 Percentage of 'original each
oxide saved in the decomposed
rock (ande51te)

Sample No. | ay- ar|  as a;
Ao
Xw
. Aw - vAo X, Ao
\ ) Xe % | X3 A, A, Xs
Si0, 58.87 49.56 38.81
 ALO: 17.89 | 17.89 | 17.89
Fe_103 7 .‘14 9,. . 6.45 6.20
MgO 3.98 | 8 3.69 2.20
CaO 7.6 | € 5.46 1.25
Naz:0 2.64 | 3| 1.78 0.89
K0 1.65 | ™ 1.38 | ' 1.63
H.0+ -~ 0.67 2.45 7.52
T 100.00 88.61 76.39
ﬂo Ao
. Aw
100ﬂ§0—:.‘ Percentage of the original rock

» saved in the decomposed rock.
X,: Percentage of each oxide in the fresh
rock,

Percentage of original

Ao . Ao
A X A, X3
each oxide saved in the decom-

posed rock.

decomposed rock.

Table 6 ‘Percentage' of original each
oxide saved in the decomposed y
rock (basalt) -

N Sa_mple No. . bo b1 . bz‘ bs
Ao » » ‘*
Xw| -
Aw or Ao Ao Ay
Xo % A, X4 A, Xe As 20 X5
Si0, 53.44 47.84 | 37.24 | 27.92
AL,O; 17.51 | 17.20 | 16.71 | 15.91
FegO3 13.45 '13.45| 13.45 | 13.45
MgO 4.74 | ©3.420 2.75| 0.29
Ca0 | 7.50 | 5.2 245 0.21
Na,0 2.18 | 1.49| 0.43| 0.07
K0 0.47 0.37 0.26 | 0.07
H. 04 0.71 2.19 5.64 7.12
Ao | 100.00 | 91.25| 78.93  65.04
100
Aw :
100 ﬁo : Percentage of ‘the original rock

saved 1h the decomposed rock,
" Xp: Percentage of each oxide in the fresh

rock.

g? X,l’ i; Xs, ~§%Xs: Pércentage of
original each oxide saved in the decom-
posed rock. |
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Table 7 Decreased percentage of each
oxide of the andesite due to

Table 8 Decreased percentage of each
oxide ‘of the basalt due to de-
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Ca0 100 | 2 76 17 CaO | 100 71 33 3
NazO 00 | & 66 34 Na,O0 | 100 | 68 | 20 - 3
KO 100 o 84 | 99 K:0 100 | 79 55 15
O+ 100 366 1122 H0+ | 100 | 308 | 794 | 1003
AgXz AoXs
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