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VOLCANOES AND VOLCANIC ROCKS IN SOUTHERN PART
OF KYUSHU, JAPAN AND SUMATRA, INDONESIA

By Susumu NisHIMURA

Synopsis

The magma of ignimbrite and welded tuff (““Sirasu”) might be originated from the remelt
of oceanic plate, when the tront of plate is subducted to nearly 100 km in depth. The volcanism
of these ignimbrite and Sirasu is so violent as to make a big caldera, of which Bouguer anomalies
are about 50 mgal lower than those of the surrounding area, and the big caldera has the diameter
of 15-20 km which is distributed along the big faults.

After these activity, the dacite and andesite volcanisms occure, which make the central
cone of volcano=s. The magma of this volcanoes is quiie different from that of ignimbrite and
Sirasu in the genesis. This magma must be originated from the partial melt of the upper mantle
under the volcanic belts of Island arc.
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Fig. 1. Earthquake epicenters in Japan and map of isodepth lines which define
a seismic surface or zone.
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Fig. 2. Bourguer anomaly of Kagoshima Bay (Chujo and Murakami, 1976).
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Fig. 6. Plan of Sumatra showing faults of the Semangko System, active volcanoes,
earthquake epicenters and bathymetry (after Posavec et al,, 1973).
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Fig. 7.

Gravity profile along the observed line B.
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Table 1. Fission-track ages of zircons
Sample No. : C~130; 7608064
Locality : Parapat Pass (Lower tuff), Toba
Neutron flux ;| ¢=0.50X10"%cm™?

No. of grain | Spontaneous fission-track Induced fission-track Fission-track age
Ns Ps (cm—z) N 1] (CmAz) T (my)

1 25 1.2X10° 1094 5.25X107 1.0

2 27 1.8 912 6.08 1.3

3 15 1.9 571 7.23 1.1

4 22 1.7 1038 8.02 0.9

5 18 2.0 592 6.58 1.2

6 15 2.2 488 7.15 1.3

7 13 2.1 451 7.28 1.2

8 23 2.6 703 7.95 1.4

Total 158 1.80%10° 5849 6.65X107

Fission-track age calculated Mean of fission-
from total number of counting 1.1+£7.5% (1 9 track age of grain

tracks.

Sample No. : C-130; 7608065

Locality : Parapat Pass (Upper tuff), Toba

Neutron flux : ¢=0.50X10'%cm™2

1.2+0.16 (1 9

No. of grain

Spontaneous fission-track

Induced fission-track

Fission-track age

N, ps (em™2) N, o (em™?) T (my)
1 9 2.7%X10° 2750 8.25X107 0.10
2 7 1.6 2660 6.08 0.08
3 11 2.4 3676 8.02 0.09
4 6 3.0 1516 7.58 0.12
5 8 3.1 1866 7.23 0.13
6 7 1.9 2708 7.35 0.08
Total a8 2.3x10° 15176 | 7.38X107

Fission-track age calculated
from total number of counting 0.09+14.3% (1 o)

tracks.

Mean of fission-
track age of grain
0.10£0.02 (1 o)
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K;0-MgO %
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Table 1—2
Sample No. : C-201; 7608150
Locality . Tandjung Karang
Neutron flux : ¢=0.98X10'%cm~2
No. of grain | Spontaneous fission-track Induced fission-track Fission-track age
Ns ps (cm™?) N, pi(em™?) T (my)

1 22 1.3X10° 1224 7.23X107 1.1

2 18 2.0 736 8.18 1.5

3 15 1.0 1131 7.54 0.8

4 17 1.1 1086 7.03 0.9

5 23 1.5 1240 8.09 1.1

6 30 14 1751 8.17 1.0

7 25 1.0 1870 7.48 0.8

Total 150 1.3X108 9038 7.7X107

Fission-track age calculated Mean of fission-
from total number of counting 1.0%8.2% (1 o) track age of grain
tracks. 1.0£0.22 (10)

Sample No. : C-220; 7708001
Locality : East part of Manindjau ( Tuff)
Neutron flux : $=0.50X10*®cm™?

No. of grain | Spontaneous fission-track Induced fission-track Fission-track age
Ns ps (em™2) N; i (em™2) T (my)

1 12 1.5X10°% 4712 5.89X107 0.08

2 15 1.8 5200 6.24 0.09

3 13 1.8 5814 8.05 0.07

4 14 2.6 4227 7.85 0.10

5 14 2.6 3898 7.24 0.11

6 11 1.6 5521 8.03 0.06

7 9 2.4 3090 8.24 0.09

8 7 1.9 3003 8.15 0.07

Total 95 2.0X10° 35465 7.29X107

Fission-track age calculated Mean of fission-
from total number of counting 0.08%£10.2% (10) track age of grain
tracks. 0.08%0.02 (10)

HRBDTNIEODT, BRICADIC A BRIKDL 3t%TH b, SR LT, Mg Z53EEHDSK &
) BHCABTLHETH 0 —fRIC~ 7 = PR MHE LTHMET B84, BRE K.0-Mg0 XRT, —
DDA OEMETIROERINCELT 5o Fig 16 WRBIEEE V7 2" KOVTRLT Alce &
EEENE, 7 onY - VAT 4 OSERFI LD B 52, *v TR RAELEDX SR L iC
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Table 1—3
Sample No. : C-160; 7608095
Locality : Aekgadang (Crystal tuff)
Neutron flux : $=0.98X10"%cm™2
No. of grain | Spontaneous fission-track Induced fission-track Fission-track age
Ns ps (em™?) N, p:(em™2) T (my)

1 43 4.4X10° 711 7.28%X107 3.6

2 28 4.8 446 7.65 3.8

3 75 4.5 1335 8.01. 34

4 52 4.5 941 8.14 3.3

5 49 4.4 844 7.58 3.5

Total 247 4.5X10° 4277 7.78%X107
Fission-track age calculated Mean of fission-
from total number of counting 3.4%+7.3% (19) track age of grain
tracks. 3.5%0.17 (19
Sample No. : C-171; 7608111
Locality : Bukittinggi ( Tuff)
Neutron flux : ¢=0.50X10*%cm™2
No. of grain | Spontaneous fission-track Induced fission-track Fission-track age
Ns ps (em™?) N, pi(em™?) T (my)

1 12 1.4X10% 6197 7.23X107 0.06

2 13 1.8 5113 7.08 0.08

3 9 2.4 3094 8.25 0.09

4 8 2.6 2471 8.03 0.10

5 11 1.5 5786 7.89 0.06

6 6 1.4 2970 6.93 0.06

7 8 1.4 4983 8.72 0.05

8 12 1.3 6018 6.52 0.06

Total 79 1.6X10° 36632 7.45X107

Fission-track age calculated Mean of fission-
from total number of counting 0.06%+11.2% (10) track age of grain
tracks. 0.07%£0.02 (19)

BOLFRAMBE LD —2D= /=50 HELERBDLNIS, Fig. 17 KAT 7 RBD4 /=T 74
F ERNERAERT, ZHhod, RUBRETAAY - VAT 4 PEOFLRIO v Y Fitd 554
F=v7 4 ReTENRB. THOOHERIT Th-Cr RTHERMBTES?,

Sr. Bkt

EF®OHE XD EEANOREE AFLoZLE, TREZEE & b Sr/%Sr Bk L0, 7045T
HBo THITH L TKEHEIZ0. 7050~0, 7061 & EWAZETRT o & ICRBEH AT 7 hsihkc & BB LA
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Table

. C-132; 7608067-1
Locality : 9 km south from Parapat (Uppermost part)

Neutron flux : $=0.50X10**cm~?

1—4

No. of grain

Spontaneous fission-track

Induced fission-track

Fission-track age

Ns ps (em™%) N, P (em™2) T (my)

1 9 7.9X10* 9205 8.08X107 0.030

2 11 7.3 12025 7.98 0.028

3 8 6.6 9806 8.09 0.025

4 7 9.0 6471 8.32 0.033

5 10 8.7 9287 8.08 0.033
Total 45 7.8X10* 46794 8.09X107

Fission-track age calculated
from total number of counting 0.03%+14.8% (10

tracks.

Sample No. : C-133; 7608068-1
Locality - Sigura Gura (Rhyolitic tuff)
Neutron flux : ¢=0.50%X10"%cm"?

Mean of fission-
track age of grain
0.03%0.003 (10)

No. of grain

Spontaneous fission-track

Induced fission-track

Fission-track age

Ns ps (em™2) N, pi(em™®) T (my)
1 12 3.2X10° 3019 8.05X107 0.12
2 14 3.0 3841 8.23 0.11
3 8 2.2 2756 7.58 0.09
4 9 1.4 4005 6.23 0.07
5 8 1.9 2762 6.56 0.09
6 7 3.3 1769 8.34 0.12
7 10 3.4 2376 8.08 0.13

Total 68 2.4X10° 20528 7.39X107

Fission-track age calculated
from total number of counting 0.10+12.1% (10)

tracks.

FKEI20. 7061 2R LT 5o

Mean of fission-
track age of grain
0.10+0.02 (10)

WaItForRD? (2 kB &, A< b FHE DA T EKUD ¥Sr/58r Hid 0. 7045~0. 71048 TH B0 T hiTt
LT, v DA77 =754 b (0TER OERERT D) 30.71392 LEDTHEVEERT. ZOT L
B, BEEYIRPAS =2V T A ERCEN S Few S v OEROEFEZ L TR L EERTEEL BN
5o WHOWFEKDOKINKZAEDOSDERLUTH S,
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Fig. 12. Distribution of Toba ash deposits outside Sumatra.
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Fig. 17. The K,0-MgO diagram of volcanic rocks of Sumatra,
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