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Petrochemical studies of the Sohosan volcanic rocks, Kyushu

Yukio MATSUMOTO

Abstract

The Sobosan volcanic activities are divided into two stages, they are early stage
(pre-caldera stage) and late stage (post-caldera stage). The Sobosan volcanic rocks of
the early stage are composed of lavas and pyroclastics of dacite and rhyolite, and the rocks
of the late stage composed mainly of lavas and pyroclastics of andesite and partially of
dacitic rocks.

The chemical and normative mineral compositions of the Sobosan volcanic rocks
are shown in Table 2, Generally, they are rich in MgO, K;O and Na,0+K,0 contents,
while poor in Fe;0;, FeO+Fey O3 and CaO contents.

As shown in Table 3, chemical compositions of the Sobosan volcanic rocks cor-
respond to respective rock types in two stages of the Sobosan volcanic activities, con-
sequently the chemical compositions of the volcanic rocks in the early and late stages are
shown a distinguished contrast.

Petrochemical characters are shown in the silica—total-alkalies (Na,0+K,0) dia-
gram (Fig. 2), the normative or-ab-an, normative wo-en-fs, normative wo-fo-Q, normative
Q-fo-fa and MgO— (FeO+Fe;0;) — (Na,O+Ky0) triangular diagrams (Figs. 3-7). As
shown in these figures, the evolutional tendencies of the Sobosan volcanic rocks are
exactly the same as those of the Ishizuchi-yama volcanic rocks and other Setouchi vol-
canic rocks.
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analyst: No. 1 K. ISHIBASHI,

No. 1 T 2 3 ’ 4 5 | 6 l 7
Stage I oI o
Si0, 66.83 68.31 74.74 75.59 73.29 68.72 73.41
TiO, 0.41 0.56 0.20 0.15 0.22 0.74 0.24
AL,0, 15.80 15.34 13.52 13.35 13.79 15.17 13.63
Fe,0, 0.59 0.64 0.8 1.18 - 0.39 0.56 1.02
FeO 3.51 3.41 0.83 0.43 1.37 2.80 0.90
MnO 0.07 0.08 0.03 0.02 0.04 0.11 0.04
MgO 1.3 1.5 - 0.09 0.05 0.23 1.19 0.3
Ca0 3.62 2.03 0.67 0.65 1.05 2.00 0.88
Na,0 2.43 3.29 3.28 2.70 3.38 2.67 3.18
K.0 3.8 2.86 4.15 4.47 4.95 3.7 4.69
P,0, 0.15 0.16 0.06 0.05 0.04 0.15 0.05
H,0 (+) 0.66 1.33 0.85 0.94 0.86 1.57 0.97
H,0 (=) 0.31 0.3 0.36 0.32 0.10 0.28 0.24
Total 99.55 99.89 99.62 99.90 99.71 99.71 99.61

Q 26.64 29.58 37.77 41.10 31.08 31.38 34.05

c 1.53 3.37 2.35 2.86 0.92 3.37 1.63

or 22.24 17.24 25.02 26.69 29.47 22.24 27.80

ab 20.44 27.77 27.77 23.06 28.82 22.53 27.25

an " 16.96 9.17 3.06 3.06 5.00 9.17 417

wo - - - — - et -

en 3.30 3.90 0.20 0.10 0.60 3.00 1.00

fs 5.41 4.88 0.59 - 1.85 3.70 0.59

mt 0.93 0.93 1.16 0.93 0.70 0.93 1:39

hm - - - 0.64 - - -

il 0.76 1.06 0.46 0.30 0.46 1.73 0.15

ap 0.34 0.34 0.13 0.12 0.10 0.34 0.12

or 37 32 45 50 47 a 47

ab 3¢ 51 50 4 45 42 46

an 29 17 5 6 8 17 7

wo 0 0 0 0 0 0 0

on 3 44 25 100 23 45 63

fs 62 56 75 0 7 55 37

wo 0 0 0 0 0 0 0

fo 8 8 0.5 0 1 6 2

Q 92 92 9.5 100 99 o 98

Q 82 83 98 100 9% 87 97

fo 6 7 0.5 0 1 6 2

fa 12 10 15 0 4 7 1

MgO 11 13 1 1 2 1 4
FeO +

S I 34 17 18 17 30 18
Na,0 +

b 54 53 82 81 81 59 78
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E RS PRI

1. Hornblende-bearing biotite- quartz dacitic welded tuff (X Vll) (M66-250), k5 I8 K BFAR#E /5 T & 58511
BEHWH S (L), BES570m
2. Hornblende-bearing biotite- quartz dacitic welded tuff (X W) (5282715), ké}@;k@fﬂﬁﬁ%‘m%ﬁé%m
MHHL,800m, 7 7 & Hh—JUITHER 5 5 H, HEi#E840m
& IEKILER
3. Lithoidite (5282806), k% - mUgIEL:, A& LPFEH400m, wZIL—=[FEM, £E51,530m
4. Lithoidite (5282802), A% « MU§IREL, AR ILHHL,000m, A% —4A0, EE1,560m
& IHKILES
5. Biotite rhyolite (72072303), b 15 P4 FIAF 2B L BF A I H 4 4L 41,000m, FEE610m
6 . Hornblende-bearing biotite- quartz dacitic welded tuff (X VIl) (M66-223), k4% - EW&IELHE, AHILRGFE % 450m,
FRLE FEEEL,400m
7. Rhyolitic welded tuff (72072302), ErWa IR E3 AR 5 TRERT 27 A 761, 700m, HE78820m
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I o | u 12 13 u 15 16
Vi
57.80 57.83 58.24 58.35 58.19 58.91 60.79 62.10 66.91
1.03 1.17 1.12 1.27 1.09 1.05 0.95 0.92 0.69
17.26 16.53 16.98 17.20 17.25 17.10 15.04 16.33 15.31
0.63 0.91 2.23 0.86 1.63 2.00 1.08 0.36 1.16
5.32 5.10 3.95 5.07 4.38 3.81 4.49 4.92 2.84
0.14 0.14 0.13 0.15 0.16 0.13 0.14 0.12 0.11
4.54 4.44 3.26 3.90 3.29 2.84 4.70 3.29 .77
7.45 7.55 5.99 7.25 7.84 5.69 5.54 5.30 2.13
2,92 2.67 3.583 2.88 2.65 3.08 2.44 3.04 2.98
1.88 2.00 2.15 1.83 1.53 2.58 2.35 2,34 3.59
0.16 0.18 0.23 0.17 0.16 0.24 0.21 0.22 0.20
0.55 1.08 1.57 0.96 1.26 1.87 1.69 0.74 1.92
0.24 0.22 0.36 0.02 0.32 0.38 0.28 0.02 0.34
99.92 99.82 99.74 99.91 99.75 99.68 99.70 99.70 99.95
9.30 11.22 11.58 11.88 14.82 13.80 17.40 16.68 27.60
- - - - — — - - 2.96
11.12 11.68 12.79 10.56 8.90 15.57 13.90 13.90 21.13
24.63 22.53 29.87 24.63 22,53 26.20 20.44 25.68 25.15
28.63 27.24 24.19 28.63 30.86 25.02 © 23.07 23.91 9.73
3.13 3.94 1.51 2.78 3.02 0.58 1.04 0.23 —
11.40 11.10 8.20 9.80 8.20 7.10 11.80 8.20 4.40
7.79 6.86 3.83 6.73 5.15 3.70 6.07 7.52 3.30
0.93 1.39 3.25 0.76 2.32 3.02 1.62 0.46 1.62
1.98 2.28 2.13 2.43 2.13 2.13 1.82 1.67 1.37
0.34 0.34 0.67 0.34 0.34 0.67 0.67 0.67 0.34
17 19 19 16 14 23 24 22, 38
38 37 45 39 36 39 36 40 . 45
45 44 36 45 50 38 40 38 17
14 18 11 14 18.5 5 6 1.5 0
51 51 61 51 50 62 62 51.5 57
35 31 28 35 31.5 33 32 47 43
13 15 7 12 12 3 4 1 0
4 30 27 26 22 23 27 23 10
53 55 66 62 66 74 69 76 90
48 56 63 59 62 68 63 64 84
26 27 24 22 19 20 24 18 9
26 17 13 19 19 12 13 18 7
30 30 22 27 25 20 31 23 14
39 39 40 40 45 40 37 38 32
31 31 38 30 30 40 32 39 54
IVl
8. Augite-bearing aphyric andesite (Xd)(68072814), K 45rB-A¥FER#E 4 ET L, #H15400m
9. Augite-and orthopyroxene- bearing/ aphyric andesite (VA)(M66-100), =ifELpq I iR TRBIAR LiE
fTHES AT B A100m, BT —RF b ¥ 4+ ViEHE, &1,010m
10. Augite-bearing aphyric andesite (Xd)(K72072804), Eu#LvEEIF-ARS T AT 74 ATEAEH#72,000m,
E51,320m
11. Augite-and orthopyroxene - bearing aphyric andesite (Vd) (H68080203), 45 8 A BF BR4% 75 BT i 44 75 5 700m,
25 600m
VLSS

12, Augite-bearing aphyric andesite (Xd)(KT72072708), A4EITHIM « #§5FTHER KBET &1L 77 300m,

##1,380m

13. Orthopyroxene-augite andesite (Vd)(68080305), 4y K BF ARG H T AR R #1,100m, % 400m

14. Orthopyroxene- augite andesite (Vd)(68073006), K %2 KB R4 BT L¥SA R 41,800m, BAFRI LiF,

12 750m

15, Orthopyroxene-augite andesite (Vd)(660088), k7B K2 844 /BT BF3LIL BRI FE 41,800m, FEE 980m

ERIEHPAIIE- )

16. Quartz dacite (KT72072710), K4EPTHT - #HRTHER ABE T4 AL H 5 600m, #21,320m
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HARKER's oxide variation diagram of Sobosan Volcanic Rocks (1)
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n HARKER's oxide variation diagram of Sobosan Volcanic Rocks(2) "
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E£3X  HALALBEOR S VT T (R &
#BANT 7B DK HE (wt%)

Pre-caldera Post-caldera
Sio, 66.83 - 75.59 57.80 - 66.91
TiO, 0.15- 0.74 0.69- 1.27
Al, 0,4 13.35-15.80 15.04-17.26
Fe, 0, 0.39- 1.18 0.36- 2.23
FeO 0.43- 3.51 2.84- 5.32
Total FeO 1.59- 4.04 3.88- 5.96
MnO 0.02- 0.11 0.11- 0.14
MgO 0.05- 1.54 1.77- 4.70
Ca0 0.65- 3.62 2.13- 7.84
Na,0 2.43- 3.38 2.44- 3.53
K0 2.86- 4.95 1.53- 3.59
Na,0 + K,O 6.15- 8.33 3.98- 6.57
P, 05 0.05- 0.16 0.16- 0.24

oW LOBMfITH B, £ v aClE, HELIK
LIEE ORI GBI~ oF~TL, BRPO—I
GEVIED <EHIh, BHOBN~VHO KILESR
TRELEH I AW )

HBIKILBEO 2T FALEELT 4 9 4
F~TEEETH ADIIN LT, BEIAILIEEIREIR
FRINBEATHY, LERFETOIMEFRIELVERZ
RLTW3. BB X ok LIEEOLERD 2
Hlged 72002, WiE OISR 258 3 RITRY,
RAE»LHEEIEDE, BEIAKUEED SO, ©
13, 66.83~75.59%Th 2D LT HEAILE
D ZNIE57.80~66.91%THh 5. BIRIKILEFIIER
BkIUEEICH LT, Si0, K0, Na,0+K:0 Off
2% <, TiO, AlLQ, FeO, Fe;0;, FeO+FeO;,
MnO, MgO, CaO D{EAEWV. D I{EZHET 3 L.
BUEAK L1369, 32~90.85ThH » T, LKA~
BREZ LOTOIKLT, HHKILEEIL 44.93~
73.85Th- T, R OBEBENZ LERLT
W3,

IV. AR{PRE

ERLKILEERE DO L 5 R EARLENEEZE L
TWEhRHBET 22012, Si0, & Na,0+K0 o
Ei{% (KunNo, 1960; 1965) %5 2[Ry, %72,
o v KEHEEI X BERRS, EARD, wo-fo-Q
Q-fo-fa, B rH{EH» S D MgO- (FeO+Fey0;)-
(Na;0+K,0) 0FEFHZE 2RI, IhH50=ZAK
PEIN»HETRITRT. Zh50XAIE, HEg
OrEOREBIKIEEL, WhW 2HERNRAKILER

K R

Totol Alkalies-Si0, Diogram

T 1 T 0
5 50 55 60 85 70

- Si0,

(Na,0+K,0) —-Si0; K
ERSIIPIE =1
ARelkLERE (GEkg, 1972)
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