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Introduction

This is an attempt to estimate the fluctuation of lava activity in the last period
of geological times, standing on geological petrological and volcanological standpoint.

I calculated the average chemical composition of effusive rocks of Japan
(Taneda, 1952), using 334 analytical results, published through 1951. However during
10 vearss since 1951, many analytical results were published, making desirable the re-
calculation of the average. In this paper I considered 619 good analytical data of
about 90 volcanoes in Japan. The number of analyses was more than 800, but two
or more data of the same lava flow or the same bomb-pumice bed were taken as
average. All of the data used, except about twenty unpublished data of the Haruna
and Aso volcanoes, have been published before May, 1961.

The data were divided into 4 groups (the lavas of historic times (1 group), the
lavas of prehistoric times (2 groups) of active volcanoes and the lavas of non-active
volcanoes (1 group)), and calculated the average compositions individually. The
frequency distribution diagrams of each group, based on SiO:, 100 MgO/Total
FeO+MgO+Alk and 100 Alk/Total FeO+MgO-Alk, were also constructed. The
results obtained are as summarized in this paper.

The characteristics of each group in the average chemical compositions and
frequency distibution curves of each group seem to be revealing many important
problems, which should be discussed by volcanologist, especially standing on the
petrological (and geological) viewpoint.
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I. Lavas of Japanese volcanoes as a whole

The lavas refer mainly to lava flows, although a small amount of bombs or
pumices produced by distinctive eruptions are also included.

As first the frequency distribution and the average chemical compositions of all
analysed lavas of Japanese Quaternary volcanoes are given in Table 1 and Fig. 1.

The highest peak of silica percentage appears to be between 57 and 61%, and the
second peak between 51—63%, in Fig. 1. However, it should be noticed that the

Table 1. Average chemical compositions of lavas (lava, flow bomb, pumice) of Japanese
volcanoes as a whole (The sum of 1, 2, 3 and 4 of Table 2)

No. of anal. % 145 189 W 3 1
SiO: 49.27 52.37 57.64 62.15 67.25 7243 | 7619
TiOy 0.98 0.97 0.83 067 | 054 028 | 013
ALO; 18.44 17.68 17.17 1624 | 1522 1411 | 1286
FesOs 335 334 3.12 2.83 2.06 114 | 078
FeO 7.21 7.15 1.87 3.63 241 156 | 052
MnO 0.17 0.17 0.15 0.13 0.09 008 | 006
MgO 5.76 4.68 3.58 245 1.30 0.67 | 0.29
Ca0 11.00 9.58 7.33 5.72 417 241 | 134
Na:0 2.26 250 2.93 3.35 3.65 328 | 404
K20 055 0.64 121 159 174 267 | 242
H,0+ 0.54 052 0.68 0.73 1.04 091 | 105
H,0— 0.36 0.34 0.46 043 0.46 030 | 023
P20s 0.16 0.16 0.18 0.21 0.19 012 | 0.07
Total 10005 | 10000 | 10015 | 10013 | 100.12 9996 | 9998

Fez0s 0.46 0.46 0.64 0.77 0.85 073 | 150
ARG 167 184 2.34 2.83 3.64 585 | 959
L0 4.10 390 2.42 2.10 2.09 122 | 166
2
.’EQligggg 1.80 2.20 2.18 257 3.34 397 | 441
'NE%%Q%?G 6.56 5.63 414 3.28 2.82 237 | 199
Total FeO 544 565 198 455 38.9 280 | 153
MgO 307 26.0 23.3 181 119 73 [ 36
Na;O+K:0 | 150 175 2.9 36.4 49.2 64.7 E 811
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curve seems to be a combination of several symmetrical frequency curves, the

principal peaks of each curve being between SiO: 51-53, 56-58, 59-62, 63-65, etc.
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Fig. 1. Frequency distribution diagrams for Japanese volcanic rocks as a whole

The highest peak of 100 MgO/Total FeO+MgO-+Alk may be between 18 and 26
(perhaps 18 and 20), and that of 100 Alk/Total FeO+MgO+Alk between 22 and 30
(perhaps 28 and 30). The both curves have the second peaks also.

It should be noticed that the frequency distribution curve show two principal
peaks.

The new average chemical compositions hardly differ from the old average
(Taneda, 1952), e. g. the alkali-lime index is 63.8 as against the old average of 63.7.

II. Grouping of lavas of Japanese volcanoes

I divided the volcanoes mentioned above into 2 groups: (I) active and (II) non-
active and divided the former into 2 subgroups, (a) volcanoes which have ejected
lavas in historic times and (b) volcanoes which are active but have never ejected
lavas (lava flow) in historic times. Moreover the lavas of historic times were
separated from those of prehistoric times. The grouping of the lavas are as shown in
Table 2.
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Table 2 Groupings of the lavas and volcanoes

The lavas of historic times

The lavas of prehistoric times of the volcanoes ACltine @)
_*.

which have ejected lavas (flow) in historic times*

3 The lavas of the other active volcanoes which have} Active (b) L Actlvei:(z){ggnoes

never flowed out lava in historic times

4 The lavas of the volcanoes with no recorded erup- } 1L Non.active volcanoes

tions**

#* A few volcanoes which have ejected considerable amount of bombs or pumices in dis-
tinctive eruptions are also treated.

*% The older volcanoes constructing the base of active volcanoes, i.e. the older volcano
of O-sima, the sommas of Aso, Aira, etc. are also treated.

The classification of volcanoes according to their activity at the present ap-
pears not to be geological, but it is not insignificant because we can presume that
the group of active volcanoes may be superior to the group of non-active volcanoes
in the number of volcanoes which should retain their activity for a long time in the
future, even if some of the non-active volcanoes might rejuvenate in the future.
It is also somewhat significant to separate the volcanoes (a) which have produced
lava flow in historic times from the volcanoes (b) which have exploded but never

Table 3. Volcanoes having analytical data of lavas
1. Active volcanoes, including solfatara fields

(a) Active volcanoes, which have ejected lava (flow) in historic times
A few volcanoes which have ejected considerable amount ef bombs or pumices
by the distinct eruptions in historic times, not accompanied by lava flow, are also
treated.

Tokati-dake (Tokachi-dake)*; Tarumai; Usu; Komaga-dake; Iwate; Tyokai (Chyokai);
Asama; Huzi (Fuji); Mihara-yama, Osima (Oshima); Miyake-sima (Miyake-zima); Tori-
sima, Izu; Iwo-sima (Iwo-zima), Volcanic Islands; Aso*, Unzen, Sakura-zima (Sakura-jima);
Iwo-sima (Iwo-zima), Satunan; Suwanose-zima.

* Volcanoes with no recorded lava flows in historic times.

(b) Active volcanoes, which have apparently never ejected lava (flow) in historic times
Siretoko Iwo-yama (Shiretoko Iwo-yama); Daisetu*; Atosanupli¥*; Osima-Osima (Oshima-
Oshima); Me-akan; Iwaki, Akita-Yake-yama; Hatimantai¥*; Akita-Komaga-dake; Kurikoma;
Narugo®; ZaO; Asama; Adatara; Bandai; Nasu; Kusatu-Sirane, Akagi, Hakone¥*; Omuro-
yama¥; Nii-zima; Kozu-sima; Hatizyo-zima; Ontake*; Kuzyu (Kuju); Kirisima (Kirishima);
Kutino-erabu; Nakano-sima
* Volcanoes with no recorded eruptions.
2. Volcanoes with no recorded eruptions (non-active or extinct volcanoes)
Kutzsharo (Kutcharo); Irmukeppu; Masyu (Mashu); Akan; Risiri (Rishiri); Yotei (Siribesi,
Shiribeshi); Niseko; Towada ; Funagata; Kampu; Kassan; Yudono-yama; Nekoma; Kayo-
dake; Numazawa; Moriyosi (Moriyoshi); Takahara; Nantai Nyoho-Akanagi; Amagi;
Haruna; Taga; Asitaka; Usami; Utone-sima; Mikura-sima; To-sima; lizuna; Kurohime;
Kayagatake; Sambe; Aono; Hime-sima; Hutago; Tara-dake; Kutino-sima; Taira-sima;
Tokati older bodies (w.t.); Sikotu (w.t.); Noboribetu (w.t.); Tamakawa (w.t.); Aso
(w.t); Aira (w.t.); O-sima, Izu (0.b.).
Abbr. w.t.—welded tuff, 0O.b.—Older bodies.
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2; Katsui, Y. (1959)-Bull. Geol. Com. Hokkaido, No. 38; Katsui Y. & Takahashi, T. (1960)-
J. Jap. As. PM.E'G,, 44; Katsui, Y. (1958)-Earth Sc., 39; Kawano, Y., Yagi, K. & Aoki, K.
(1961)-Sc. Rep. Tohoku Univ., III, 4; Tsuya, H. (1934)-Bull. Earthq. R. I, 12; Kuno, H.
(1958)-Bull. Volc. S. J., 3; Nagasima, K. (1953)-Bull. Fac. Agr. Tokyo Univ., Agr. Tech,, 1;
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M.S.; Ohasi, R. (1931)-]. Geol. S. J., 38; Kawano, Y. (1939)-]. Jap. As. P.M.E.G., 22; Yama-
saki, M. (1954)-]J. Fac. Sc. Univ. Tokyo, II, 9; Kurasawa, H. (1859)-Earth Sc., No. 44;
Yamasaki, M. (1959)-Bull. Volc. S. J, II, 2; Taneda, S. (Haruna, unpublished); Kuno, H.
(1936); Bull. Volc. S. J.; Yamada, S. (1934)-Bull. Earthq. R. 1., 12; Ichiki, M. (1929)-Bull.
Earthq. R. 1., 7; Kawano, Y. (1943)-]. Geog.; Iwasaki, 1. & Katsura, T. (1949)-Assembly
Chem. Sc. J.; Haraguchi, K. (1930)-Chikyu, 14; Kawano, Y. (1950)-Rep. No. 134, Geol. Surv.
J.; Taneda, S. (Hime-sima, unpublished); Kawano, Y. (1937)-]J. Jap. As. P.M.E'G., 18;
Takahasi, K. & Kurasawa, H. (1960)-Bull. Geol. Survey J., 11; Suzuki, T. (1957)-Bull. Geol.
Com. Hokkaido, No. 31; Yamaguchi, K. (1937»88)—]. Geol. S. ], 44 & 45; Kuno, H. (1932)-Bull.
Vol. S. J. 1.

Abbr. J: Journal or Japan, P.M.E’G.—Petr. Min. Eco’ Geol,, R.I.—Research Inst.,
S.—Society
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produced lava flow in historic times, because it is referable to the grouping of types

of volcanic activities.

Table 4. Average (except column V) chemical compositions of lavas (including few
bombs & pumices) of historic times in Japan (1 of Table 2).

I I m v v
No. of anal. 20 10 12 9 1
SiOg 52.56 58.53 61.73 67.61 71.25
TiOg 1.18 0.72 0.65 0.57 0.43
AlO3 16.47 17.17 16.18 15.23 13.21
Fe0s 3.30 241 2.20 1.62 3.19
FeO 8.50 5.38 4.32 2.88 1.96
MnO 0.20 0.27 0.15 0.11 0.27
MgO 444 3.19 2.75 1.36 0.84
Ca0O 9.65 7.66 6.11 4.36 3.10
NaO 2.40 2.87 349 3.68 4.02
K20 0.77 1.31 1.55 1.38 115
H:0+ 0.29 0.52 0.51 0.60 0.50
H,0 - 0.29 0.24 0.21 0.27 0.20
P:05 0.18 0.19 0.18 0.18 0.46
Total 100.22 100.46 100.03 99.85 100.63
AlLOs
~C20 170 2.24 2.65 3.49 3.49
Nazo) 1 -
~K,0 3.1 2.19 2.25 2.66 4.25
Total FeO
—Mg0 2.62 244 2.36 3.26 11.10
AlzOs
NazO 1 ka0 3.19 4.10 3.21 3.00 2.55
Fi 6203
Yoo 0.38 0.44 0.46 0.56 0.31
Total FeO 60.1 50.6 44.67 40.3 44.6
MgO 23.3 214 19.5 12.7 7.7
Na; 0+ K0 16.6 28.0 35.8 47.1 47.6

I 50<Si02 <55, O 55<<8i0: <60, I 60:<Si0:65 IV 65=<S8i0z< 70
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Table 5. Average chemical compositions of lavas (lava flow, bomb, pumice) of
prehistoric times of Japanese active volcanoes which have ejected
lava (flow) in historic times (2 of Table 2)

243

1 I m | v v VI
No. of anal. 7 ‘ 25 ~ 19 , 20 ‘ 6 3
i - |
SiO; 49.21 5223 | 5811 61.40 66.11 71.71
TiO, 1.02 1.07 \ 0.70 0.72 0.59 0.54
AlgOs 17.89 17.59 ! 17.00 16.61 15.24 14.15
Fe:0s 3.84 342 3.00 2.98 1.87 093
MnO 0.18 0.20 0.19 0.13 0.09 0.11
MgO 5.29 4.40 3.36 276 140 0.29
CaO 10.62 9.53 7.03 5.96 443 2.18
Naz;O 2.06 2.61 3.10 3.11 3.66 4.25
K:0 0.60 0.72 146 181 211 3.13
H.0-+ 0.50 0.49 0.64 0.71 0.63 0.87
H:0-— 0.24 0.26 0.40 0.51 0.54 0.40
P:0s 0.17 0.18 0.20 0.17 0.21 0.07
Total 99.90 100.18 100.14 100.27 100.24 100.01
_ALOs 1.68 1.84 2.41 2.78 344 6.49
CaO
_NaO
KD 343 3.62 2.12 171 1.73 135
Total FeO
_Total FeO 2. 2.4 : 2.28 36 8.34
0 25 2 2.32 6
ALOs 3.3 2.64 1
0D 6.72 5.28 3.72 37 6 1.9
_Fe:0y 0.46 0.46 0.60 0.85 0.55 0.67
FeO
Toal FeO 59.5 57.5 49.1 44.6 413 23.2
MgO 26.9 24.2 216 199 115 2.9
Na,0-+K:0 | 135 18.3 29.3 355 473 739

I Si0z<50%,
VI 70.<8i0z <75

I 505102 < 55,

I 55<Si0g < 60,

IV 60<Si02 < 65,

V 65<Si02 < 70,
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Table 6. Average chemical compositions of lavs (lava flow, bomb, pumice) of
Japanese active volcanoes which have never flowed out lavas in
historic times (3 of Table 2)

No. of anal. 112 SHZ élé ?I"é Xl . }g Vg
Si0; 4933 52.64 57.49 62.08 or7a | 7187 75.96
TiO; 0.99 098 0.90 0.70 0.68 0.34 0.11
ALOy 18.49 17.60 16.90 16.04 1499 | 1449 13.31
FezOs 340 3.13 3.07 2.68 2.23 112 0.59
FeO 7.58 7.23 5.22 421 2.30 171 0.48
MnO 0.19 0.6 0.14 0.12 0.08 0.06 0.08
MgO 543 4.89 378 2.60 118 0.82 0.27
Ca0 1105 9.64 7.49 591 3.83 2.67 115
Na:0 198 2.32 276 3.19 3.60 3.07 4.25
K0 0.58 0.56 115 157 151 2.86 2.14
H,0+ 0.61 050 0.67 0.60 1.08 094 | 143
H,0— 0.30 0.32 0.42 0.39 0.57 0.24 0.10
P05 0.16 0.10 0.14 0.16 0.17 0.11 0.05
Total 10000 | 10008 | 10014 | 10025 | 10005 | 100.30 99.92

_FesOs 0.44 0.43 0.58 0.63 0.96 0.65 122
FeO
_ALOs 167 182 2.25 271 391 5.42 1157
CaO
_Na,O 341 414 2.40 2.04 2.44 1.07 198
K:0
_Total FeO | 4 o9 2,08 2.14 2.58 3.72 3.37 4.03
MgO
NTZ%%LQ%?G 7.33 6.11 432 336 2.88 2.44 2.08
Total FeO| 571 56.4 50.9 472 403 28.6 13.2
MgO 29.1 27.4 241 186 11.0 8.7 35
Na;0+KsO| 137 16.1 25.0 34.2 486 62.7 83.3

I Si0z <507, I 50<Si0z< 55, Il 55<Si02 <60, IV 60=5i0z<65, V 65=5i02< 70,
VI 70=<Si0:< 75, VI 75<SiO¢
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Table 7. Average chemical compositions of lavas (lava flow, bomb, pumice) of
Japanese volcanoes with no recorded eruptions (4 of Table 2)

No.of anal | L I R y u n
SiOg 49.25 52.24 57.58 62.42 67.13 7279 | 7638
TiOx 0.95 0.85 0.78 0.66 0.46 0.23 0.14
ALOs 18.65 18.11 17.54 16.24 15.33 1391 | 1248
Fe:0s 3.11 342 3.30 2.94 2.15 1.17 0.93
FeO 6.51 6.61 4.37 3.30 2.11 134 0.56
MnO 0.16 0.16 0.13 0.13 0.09 0.08 0.04
MgO 6.20 472 347 2.28 131 0.65 0.31
Ca0 1112 9.78 7.15 5.53 4.23 2.31 1.50
Na:O 2,54 2.60 3.10 351 | 362 3.63 3.87
K:0 0.50 0.60 1.20 1.54 1.89 252 2.66
H,0+ 0.51 0.60 0.71 0.86 1.28 0.91 0.74
H,0 - 0.46 0.39 0.54 0.45 0.46 0.31 0.34
P,0s 0.16 0.16 0.20 0.26 0.24 0.13 0.08
Total 10012 | 10024 | 10007 | 10012 | 100.27 99.98 | 100.03

_FeQs 0.47 051 0.75 0.89 101 0.87 1.66
FeO
_AkOy 1.67 1.85 2.45 2.93 3.62 6.02 8.32
CaO
_Na;O 5.08 433 2.58 2.27 191 144 145
K:0
_Total FeQ | 1359 2.09 2.15 2.66 3.15 3.80 461
MgO
WS%{TO 6.13 5.65 4.07 3.21 2.78 2.26 191
Toal FeO|  50.2 55.0 186 14.8 37.2 26.0 16.9
MgO 334 26.8 23.0 17.2 12.1 7.1 38
N2,0+K:0 164 182 285 38.1 50.7 66.9 79.3

III. Lavas of each group

The average Chemical compositions of the lavas of each groups (Table 2) are
calculated and listed in tables (Tables 4, 5, 6, and 7). The variation diagrams are
constructed as shown in Fig. 5.

The curves of frequency distribution based on the amount of the silica per-
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centages, the ratios 100 Alk/Total FeO+MgO-+Alk and 100 MgO/Total FeO+MgO-+
Alk. of analysed lavas are given in Figs. 2, 3 and 4 respectively.

40 ot l+2+3.4 .

Number
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Fig. 2~A. Frequency distribution diagrams. Nos. refer to Table 2.

a Comparison of the lavas of historic times (1) and the lavas of prehistoric times (2).

b Comparison of the lavas of the active volcanoes which have ejected lavas (flow) in
historic times (1+2), and the lavas of the other active volcanoes which have never
flowed out lavas in historic times (3).

¢ Comparison of the lavas of historic times (1) and the lavas of prehistoric times of
all active volcanoes (2+3).

d Comparison of all lavas of active volcanoes (14+2+3) and all lavas of non-active
volcanoes (4).
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Fig. 4. Nos. refer to Fig. 2 (and Table 2).

IV. Comparison of lavas of historic times and those of prehistoric times

Compared with the lavas of prehistoric times (2 of Table 2), the lavas of historic
times (1 of Table 2) are characterised by low K:0, H:O(+), Fe:0s/FeO and high Total
FeO (distinct at SiO:<<60 and >70), MnO (distinct between SiO: 55-60), CaO, NazO
between Si0:60-65), Na:0/K:0(Si0z>55), Al:0s/Na:0+K:0 (5i0:<60 and >65), Total
FeO/MgO (Si0:<65 and >70).

Alkali-lime index is 64.4 (CaO=Na:0+K:0=5.2) for the lavas of historic times
(1 of Table 2), and 63.6 (CaO=5.1) for those of prehistoric times (2 in Table 2).

Concerning the curves of frequency distribution it is noticed that the highest
peak of silica porcentage appears to be between 52-53%, and the second peak be-
tween 59-62% for the lavas of historic times (1), though the highest peak appears
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Table 8. Average chemical compositions of lavas (lava flow, bomb, pumice) of

active volcanoes in Japan (The sum of 1, 2 and 3 of Table 2)

No. of anal. 119 7H7 1{1; (15‘7/ 2% % Vlé
Si0s 49.29 52.49 57.68 61.84 67.36 | 7184 75.96
TiO, 1.00 1.07 0.86 0.69 0.63 0.27 0.11
Al,Os 18.26 17.29 16.94 16.23 15.12 14.43 13.31
Fez04 3.56 3.26 3.00 271 197 1.08 0.59
FeO 7.84 7.62 5.19 401 2.70 1.92 0.48
MnO 0.18 0.19 0.16 0.13 0.09 0.08 0.08
MgO 5.38 4.62 365 2,64 1.29 0.72 0.27
Ca0 10.89 9.67 7.44 593 4.12 257 115
NagO 2,01 243 2.83 317 3.68 3.31 425
K:0 0.59 0.67 1.22 1.65 1.60 2.92 2.14
H;0+ 0.57 0.44 0.66 0.60 0.83 0.92 143
H:0 - 0.28 0.30 0.41 041 0.46 0.29 0.10
P;05 0.17 0.16 0.6 0.16 0.18 0.10 0.05
Total 100.02 10014 | 10020 | 10017 | 10003 | 10045 99.92

_Fe:0s 0.45 042 057 0.67 0.72 0.56 1.22
FeO
AlsOs 1.67 1.80 2.27 2.73 3.66 561 115
CaO
Na;0 3.40 3.62 2.31 192 2.30 113 198
K:0
_Total FeO 2.08 2.32 2.20 248 353 412 4.03
MgO
'N&%—%ﬁ 7.02 557 4.18 3.36 2.86 231 2.08
Toal FeO| 580 57.7 50.6 463 405 294 13.2
MgO 28.3 2.3 234 19.0 117 74 35
Na;O+K:0| 137 169 26.0 347 178 63.3 83.3

I Si0Oz <50%,

V 65£Si0: < 70,

I 50£8i0; <55,
VI 70£L8i02 < 75,

I 55£8i0; < 60,

VI 75<Si0.

IV 60£LSi0: < 65,
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Table 9. Comparison of lavas (lava flow, bomb, pumice) of historic times (%) with
those of prehistoric times (p%4) in Eastern and South-eastern Asia.
™~ Area Kamchatka Kurile Japan Indonesia
Active Active Active Active
IS volcanoes volcanoes volcanoes volcanoes
,,,,,,, B
Total FeO h>ph
h>ph h>? ph distinct for SiOg h>ph
<60, >70
< < >
MnO ) ) distinct for SiO» ?
SiOz 55-65 Si0z 55-60 50-60
CaO > = > =
>
Naz;O = > &z
Si0z 60-66
K20 = = < <
TiOg = < = <
H20(~) < < < <
H,O(+) < < < <
Fez03/FeO < B < <
Alz03/Ca0O <7? = s «7?
>
Na0/Kz0 = >7? >
Si02 > 55
Total FeO >
MgO ? ? Si0:< 65 >
>70
Al,03/NaxO+ KO ? > >
< Si0z < 60 Si02< 55
>65 > 65
Alkali-lime index | 1  h+ph h  h+ph h  ph h h+ph
62.8 > 622 649 = 64.8 64.4 > 63.6 60.1 == 60.0
(54) (54) (5.0) (4.9) (5.2) (B.1) (6.2) (6.2)
Peak of freq. h h+ph h h-+ph h h+ph h h-+ph
curve SiOg SiO; SiO, Si0;
53-54 < 60-61 50-51 < (53-63)? 52-53 ¢ 59-61 54-55.55-56

Detailes on the volcanoes of Kamchatka, Kurile and Indonesia will be described in

another paper.
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Table 10. Number of analyses, range and peaks of frequency distribution based on SiQOg,
100 MgO/Total FeO+MgO-- Alk and 100 Alk/Total FeO+MgO+- Alk, and alkali-lime

index of each group (refer to Table 2)

Group No. of | Distri 100 MgO 100 Alk Alkali-lime
No. refer | Ao O bﬁtion' Si0: index
to Table 2 : FeO+MgO+ Alk|FeO+MgO+ Alk | SiOz CaO=Alk
1 Range 50-72 27- 8 9-61
52
Peak 52-53 25-23 10-12 644 52
59-62 20-17 30-34
2 Range 46-73 34- 0 10-84
30
Peak 59-61 24-23 16-18 63.6 5.1
51-52 19-17 34-36
Total (1+ 2)‘ Range 46-73 31~ 0 9-84
=active (@)
| 132 59-61 24-32 10-12
! - B - 64.0 5.1
! Peak 51-54 19-17 26-28
| 32-36
! i
3 r | Range | 46-77 36- 0 (6)-92
=active (b) 196 ‘
9 [
Peak 56-58(61) ! 28-27 22-24 64.1 5.1
49-53 ! 20-19 28-32
60-61 10-12
Total Range 46-77 36- 0 (6)-92
(14-2+43)
328
Peak 57-61 26-23 22-36 64.1 5.1
! 51-54 21-18 4-16
o \
[
4 | Range 47-77 40~ 0 8-84
non- ! -
active 291
Peak 50-53 25-12 16-42 63.4 5.2
57-65 27-26 10-18
Total Range 46-77 40- 0 (6)-92
(1+2+3+44)
619
Peak 57-61 21-18 (22-)28-30 638 52
51-53 26-25 16-18

average.

* Two or more data of the same lava flow or the same bomb-pumice bed are taken as
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Fig. 5-B. Nos. refer to Table 2.

to be between 59-61%), and the second peak between 51-52%; for those of prehistoric
times.

These facts appear to be taken into account together with a similar tendency
found in the active volcanoes in Kamchatka, Kurile and Indonesia (see Table 9 &
Fig. 6).

V. Comparison of active volcanoes (a) and (b), and non-active
volcanoes with each other

Number of analytical data, variation range in chemical composition (SiO:, 100
MgO/Total FeO+MgO+ Alk, 100 Alk/Total FeO+MgO+Alk), alkali-lime index and
frequency distribution are given in Table 10, and Figs. 3, 4 and 5. From this Table
and these Figs. some points to be noticed are summarised below.

a. Alkali-lime index

Alkali-lime index of active volcanoes (sum of (a) and (b) of Table 2) is higher
than that of non-active volcanoes (4 of Table 2). The index of the lavas of historic
times is higher than that of lavas of prehistoric times.
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Fig. 6. Frequency diagrams.

Open circles: Lavas of historic times.

Solid circles: Lavas of prehistoric times of all active volcanoes with or without analyses
of the lavas of historic times in Indonesia, Kurile and Kamchatka; and
the lavas of prehistoric times of Japanese volcanoes which have flowed
out lava in historic times.

Here I notice that the alkali-lime index has increased slightly from non-active
volcanoes to active ones, and has reached the highest point as oprosed to the lavas
of historic times.

b. Successive increase or decrease of some contents

The values of Total FeO and MnO increase successively from the non-active
volcanoes to the active ones, and moreover from prehistoric times to historic times,
On the other hand the values of H:O+, H.O— and Fe:0s/FeOQ decrease successively
(Fig. 5).

These facts appear to be significant concerning to sampling of analysed specimens
and/or the volcanologic consideration of magma.

c. Frequency distribution

Frequency distribution of lavas based on the SiO: percentage seems to be similar
to the frequency distribution based on the ratio Alk/Total FeO+MgO+Alk, though
it is rather different from the frequency distribution based on the ratio MgQ/Total
FeO+MgO+Alk.
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d. Frequency distribution based on the silica percentage

(1) The curve of frequency distribution of lavas based on the silica percentage
for non-active volcanoes (4 in Table 2), shows a rather sharp peak between 50-53, and
broadpeak between 57-63, though the curve for active volcanoes (sum of 1, 2 and 3
of Table 2) shows the highest peak between 57 and 61, and the second peak between
51 and 54.

(2) The curve of the lavas of historic times (1 in Table 2) shows the highest
peak between 52 and 53 and the second peak between 59 and 62 as previously
mentioned.

(3) The curve of the active volcanoes which have never flowed out lavas in
historic times (3 in Table 2) shows a stout peak between 56 and 59.

(4) It is to be noticed that each of these assymetric frequency curves appear
to be a combination of several symmetrical frequency curves, the peaks of which
are between 50 and 53, 56 and 58, 59 and 62, 63 and 65, etc. For convenience the

¢

frequency curve having a peak between 50 and 53 is called “curve I” and that
having a peak between 56 and 58 is called “curve 1I”, similarly curves III and IV
corresponding the peaks of SiO: 59-62 and 63-65 respectively.

In the non-active volcanoes, each curve (I-IV) is almost equal at its height of
peak, while in the active volcanoes, the curves I, II, III predominate over curve IV.

The curves III and I predominate in the active volcanoes which have ejected
lavas in historic times, though curve Il predominates in the other active volcanoes
which have never flowed out lavas in historic times. In recent lavas the curves I

and IIT predominate (refer to Table 9).

VI. Suggestion concerning the forecast of volcanism

The frequency distribution of analysed lavas (lava flows and a few bombs or
pumices producod by distinct eruptions) seems to represent, to some extent, the
tendency of frequency distribution of lavas of Japanese volcanoes as a whole. If
it is real, the facts above mentioned may be usable to presume the fluctuation
of activity of magma in an unit area as large as the Japanese Islands through-
out pleistocene and holocene. Taking into account all the knowledge about vol-
canism in Japan, it appears to be true that basic lavas and moderately acid lavas
should hold more steady activity, compared with the intermediate lavas, for the
present.

It schould be significant that the frequency peaks for lavas are well corres-
ponding to the frequency peaks for volcanoes (Fig. 2-B).

On the other hand, the characteristics of the recent (historic) lavas (compared
with the prehistoric lavas) refer mainly to the limited distribution of the active
volcanoes in Japan (Taneda, p. 219 (pp. 224-229) in this volume).
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I suppose that as soon as the fluctuation trend of frequency distribution of
lavas throughout geologic times, as well as recent times, is clarified, it will be
possible to forecast what kind of lava may be ejected at an uncertain or certain
place in the future. At a certain condition, it will be available for the estima-
tion of the centre of possible eruption besides the eruption type.
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