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Thermoluminescence Dating of the Latest Lava Domes

at Unzen Volcano, NW Kyushu, Japan
—Eruption History of the Past 25,000 Years after Myokendake Volcano—
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** and Eiji Izawa

Thermoluminescence (TL) ages are obtained for 28 samples from domes and debris avalanche deposit of

Younger Unzen Volcano.

Weighted mean ages are 4.1£0.8ka for Tenguyama lava, 3.80.6ka for

Shichimenzan lava, 3.110.6ka for Fugendake-sancho lava, 3.47£0.6ka for Kazaana lava, 15+2ka for

Myokendake lava, 25+4ka for Kunimidake lava.
from 20*2ka to 30+3Kka.

Six TL ages for Tarukidaichi debris avalanche deposit range
We success to distinguish individual dome age by TL dating. Source rock of

Tarukidaichi debris avalanche deposit is Kunimidake lava and age range of formation is estimated as 25ka to 7.3

calka by TL dating and field observation.
by TL dating with age range about 25ka to 3ka.

We gave new and useful age data of Younger Unzen Volcanic lavas

Key words: Unzen volcano, thermoluminescence dating, Myoken caldera, devris avalanche deposit, collapsed age
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Fig. 1.

Geology and sample locations of TL dating with weighted mean and range of TL ages of 6 lava units and

one debris avalanche deposit (Geology is simplified from Watanabe and Hoshizumi, 1995).

I : Pyroclastic flow and fan deposits of Younger Unzen Volcano, II : Heisei Lava, III : Shin’yake Lava, IV :

Shichimenzan and Tenguyama Lavas,
and Taruki-Higashi Lavas,

V : Fugendake-sancho, Kazaana, Shimanomine, Senbongi, Inaoyama
VI : Tarukidaichi Debris Avalanche Deposit,

VII : Myokendake Volcano Main

Volcanic Edifice (m : Myokendake Lava ; k : Kunimidake Lava), VIII : Nodake and Fukkoshi Lavas, IX:

Older Unzen Volcano
S : Shichimenzan,
M : Myokendake

T : Tenguyama,
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Table 1. Locations and TL age data of 28 samples collected from Younger Unzen Volcano.
No.  Sample Sample location 8] Th  K,O Paleodose Annual dose TLAge  Average age
No. Latitude N Longitude E (ppm) (ppm) (%) (Gy)  (mGy/a) (kaxlo) (kax20)
Tenguyama lava
1 SB3001 32°45'48" 130°20'15" 2.6 106 2.75 10.1 235(25)° 4305 Weighted mean
2 SB3010 32°45'43"  130°2044" 2.6 111 272 9.5 2.50(2.2)' 3.8+0.5 4.1x0.8
Shichimenzan lava
3 SB3002A 32°46'10" 130°20'7" 2.3 92 235 6.9 1.92(2.9)s 3.6x0.5
4 SB3002B 32°46'10" 130°20'7" 2.1 94 253 6.5 2.17(2.3)‘ 3.00.8 Weighted mean
5 SB3002C 32°46'10" 130°20'7" 2.2 95 247 6.1 2.03(2.6)‘ 3.0x0.9 3.8+0.6
6 SB3019 32°46' 9" 130°2023" 3.3 82 223 10.8 240(1.7) 4.520.6
7 SB3020(1) 32°46'10" 130°2022" 3.1 7.8 225 8.1 2.25(1.9)‘ 3.6x0.4
Fugendake-Sancho lava
8 SB3012 32°4529" 130°1733" 2.0 82 224 6.6 1.94(2.3)‘ 3.4%0.5
9 SB3016 32°45721" 130°1739" 2.2 88 225 45 1.96(2.4)' 23+0.4 Weighted mean
10 SB3050 32°4520" 130°17's5" 2.5 84 222 7.9 2.39(1.4)‘ 3304 3.1x0.6
Kazaana lava
11 SB3011 32°4535"  130°17'42" 2.0 88 229 7.6 2.00(2.3)' 3.8+0.5 Weighted mean
12 SB3043 32°45'42"  130°1745" 2.7 7.6 195 6.6 2.20(1.4)’ 3.0+0.4 3.4x0.6
Myokendake lava
13 SB3007 32°45'14" 130°17'14" 1.4 9.5 201 284 1.78(2.4)* 162
14 SB3015 32°45' 9" 130°17'16" 1.8 9.8 241 38.0 2.24(1.9)' 172 Weighted mean
15 SB3017 32°4520" 130°17'13" 2.0 89 225 27.7 2.13(1.9)‘ 13%1 15+2
16 SB3024 32°45'8"  130°1729" 24 84 210 440 2.59(0.8)t 17+3
Kunimidake lava
17 SB3006 32°4526" 130°1722" 1.8 82 195 44.8 1.79(2.2)' 25+6
18 SB3013 32°45'33" 130°1721" 1.9 9.6 226 50.8 2.12(2.0)‘ 24+3  Weighted mean
19 SB3014 32°4531" 130°1720" 2.2 93 227 43.2 1.88(2.9)' 23+4 25+4
20 SB3048 32°45'39" 130°1730" 2.8 82 225 472 1.89(2.9)‘ 25+8
21 SB3065 32°4521" 130°1722" 1.7 82 204 60.3 1.88(2.0)‘ 32+7
22 SB3066 32°4521" 130°1722" 1.7 9.1 225 49.1 2.052.0)° 24%2
Tarukidaichi debris avalanche deposit
23 SB3045A 32°45'52" 130°1945" 2.4 71 171 514 1.90(1.6) 2748
24 SB3045B  32°45'52" 130°19'45" 2.4 75 193 47.8 2.17(13)°  22+4
25 SB3045C 32°45'52" 130°1945" 2.6 7.8 1.90 46.5 221(1.3) 213
26 SB3060A 32°45'52" 130°1941" 2.1 9.9 249 514 2.57(1.4)* 20+2
27 SB3060B  32°45's2" 130°1941" 2.1 9.1 239 50.9 2.12(2.2)' 242
28 SB3060C  32°45's2" 130°19'41" 2.0 8.6 237 61.9 2.06(2.2)‘ 30+3

' Figures in parenthesis are quartz grain diameter (mm) for beta ray correction.
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Table 2. Mineral assembly of Younger Unzen Volcanic
rocks identified by X-ray diffraction.

Sample No. Quartz _Cristobalite Plagioclase Biotite Hornblende
Tenguyama lava
SB3010 © O
Shichimenzan lava
SB3002C ©
SB3020(1) ©
Fugendake-Sancho lava
SB3016
SB3050
Kazaana lava
SB3043
Myokendake lava
SB3007
SB3015
SB3017
SB3024
Kunimidake lava
SB3006
SB3013
SB3014
SB3048
SB3065
SB3066
Tarukidaichi debris avalanche deposit
SB3045A
SB3045B
SB3045C
SB3060A
SB3060B
SB3060C
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Fig. 2.
lava (SB3007), b) Kunimidake lava (SB3013).

Photomicrographs of lavas from a) Myokendake
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LIk, ARIoREREED» O BFEOFR, IE8hh 2508

THLEF LD, SHROFER, WricEOFERIGR Fig. 3. Shape of collapsed walls at Myoken caldera.
S F— R EBITHS. ZOHTH, TL BEWE Abbreviations of location names are same as
R & BEROMINICI S, TORbIClE, HEERE Fig. 1.

BT, RIEEOBRZERERD L WEEHZ > L T DS

M?J;fri;gl;inn[‘c:ggx:tzlﬁrsn?ggatio(lgag:; event. Simplified and This study (All ages except Kikai-Ah ash are TL data)
present
1990 Heisei lava
1792 Shin'yake lava
1663 Furuyake lava %
e
3-4ka| Fugendake-sancho lava S
5-6ka | Tenguyamalava Shichimenzan lava 3.1:0.6ka  ghichimenzan lava 5
K | 5.1x1.5ka(f*) Kazaana lava 3.8+0.6ka s
azaanalava Shimanomine lava 3.4:0.6ka Tenguyamalava % &
6+2ka(f*) 4.1+0.8ka 2 = %
Fugendake-sancho lava Kikai-Ah ash (6.3ka) Kikai-Ah ash (7.3 cal kﬂ‘ E’ 'E %
° £
(&) g }S
=
13ka Senbongi lava % A ° %
Inacyama lava 13:3ka(f) ° v 29
Taruki-Higashi lava 8 | 15ka | Myokendake Volcano % s
25+12ka(k¥) 3 (Myokendake lava) Ss
20-30ka | Myokendake Volcano  qpjidaichi DA\ 3 15:2ka A
. 5 . :
N\Iy;::(::i?:aé;f'i\gzm Aira-Tn ash (25ka) 9 | 25ka| Myokendake Volcano ~ TarukidaichiDA v/
10x38ka(k*) < (Kunimidake lava) 20-30ka
28+ 2ka(k™) § 25+4ka
25:+10ka(k*)

Fig. 4. History of Unzen Volcano in recent 25,000 years and new proposal derived from TL age data. f*:
fission-track age by Danhara et al. (1993), k* : K-Ar age by Hoshizumi et al. (1999), k**:K-Ar age by
Hoshizumi et al. (1994). Kikai-Ah and Aira-Tn ashes are widespread tephra derived from South Kyushu,
and the ages are widely accepted.
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