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The Beginning and Lifetime of Dozen Volcano, Oki Islands, SW Japan
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skokok,
>

Tokiko TisBa™ ™™ and Yukio YanaGisawa™*

Dozen volcano is located in the Japan Sea off the Shimane Peninsula, SW Japan, and is known as a caldera

composed of volcanic rocks evolved from alkali olivine basalt magma. Many isotopic ages reported so far indicate the

volcano is Pliocene in age, but the onset time of volcanic activity has remained uncertain, as the subsequent eruption
products cover the initial products of the volcano. Dating was, therefore, made this time on the basal trachybasalt lava
collected by drilling into a part of the somma, Nakanoshima Island. The plateau Ar-Ar age obtained for the groundmass
is 6.382£0.018 Ma, consistent with the underground stratigraphy in the drilling hole. The time span from this age of the

basal lava to the K-Ar age of the central Takuhiyama pyroclastic cone is approximately 1million years. A model

calculation suggests that this long activity could have been sustained by a mantle diapir of ca. 5000 km™ in volume and
ca. 20km in diameter. Provided 10 % of the melt fraction in the diapir and the estimated total eruption volume of
100-300 km3, a large amount of the melt may have remained and solidified at depths beneath Dozen volcano. This can
account for the high-gravity anomaly centering Dozen volcano, which suggests that a large mass ~20 km across and

denser than granitic rocks exists below the volcano.

Key words: Dozen volcano, alkali rocks, Ar-Ar plateau age, isotopic age
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Fig. 1. Geologic map of Dozen Island (simplified after Tiba ez al., 2000).

L2100 Ji4F) & Bz A AR IERIE AS#E#E L 72 2.8 Ma (2,
ENETOMEFLEITRZ LT HEHL TWa 2
L, BRIKINEGRR D KINEEEEZ 5 2
ENTEL, ENTREMKLOIBE D IZnonrt vy
ZLiLh AL, BRKILO TR EHEMECBETE
L2AHDRGTD, PRI EITVA R 75>of*
%O)ivtc?hb EH DI, EP/%@(ﬁjEBITﬁ\ﬂ((J?%
YbT*ﬂEfﬂ%#%ﬂTs%mifﬁMLtf—
Vo CTEAIKILER E AL EEHTTH Tmﬁléﬂf:
Z & AEIN - (1999) OFEETHIYD , ILNOFT
FATTDHIENTEL. KT, f—U/7TE
WENZZDEETT O Ar-Ar 12 X B AT 78 55 4
AIMETAHLEDIL, INFTHEIN TV LEREF
RN, SRER—) I THY BT OB -
ME%F%MKT,%ﬁkmaﬁ@%%ﬁ%t%ﬁwm
f)iﬁigfb‘f‘ﬁéﬁ'ﬁ GEEIIM S L 13k gL,
FOERIZOWTHERTS.

2. HEEEH
%ﬁuﬁﬁféﬂ%-%%®¢f,%%ﬁw®d%§
BT, AU, %ﬁﬁﬁﬁ~ﬁ&a<%ﬁ-
2mm.bﬂ%®ﬂﬁu W B> S M
BB H -, JAEEREEICE AR, AME%
PIRE L & D ICHEA AT BT S LT B (Figs. 1
and 2).

SR XHTY hFr OMRHERE ©, HEALA & ok
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J& V3T R I~ r ST R T T B 0 1 B R
e, B & I % AU 0 | ﬁof%
BENEEZLRTVD, WEEE, BEy—Yyg
b EAROHE T, TR ] 00 KRR B R L JE AN
TLEMEERILAE ST 5.
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Fig. 2. Summary of the geologic succession and events on the Dozen Island, modified after Tiba et al. (2000).

5705, BHKILOMEZRE~ LA T RZILEES B0 LKEOREL, AVTIRELD b
b, MEZRE ~ZREEHEZIEES SAE WLEICH > T, LMosbEL & BEaRE T8 L Tw»
HOBERICEPNTVS, T2, WEICHIEESO2YE 5 (Fig. 1). 72, BEKIKFBEOBEEYIE, RRES
BLTWREZALDA. 200m DREBEN T /% T > ClEHE THEELTWD
CDEH R ENS, BEIAL, HAMEILAELRE Aol bid, BEKINKEEZ RS AEADEE 5
CHEHR L7270 HARDS O I8 U Ch S S e WS, ML e ORI 285 L 2255 Blaskie L, §l&
LHIICE D, TR ) ENHBT A0REEEREDE i TR RSN L7 L A RET S, g0
T, WO BRI CH - TR . Bekeix, MKDb Lol /YD LAICL b D0
BENRFETIE, BT IR Sk b Lk,
OETHHA, FHkE, KERE, HHE s KIAENE HNVTIORRE LTRTEZ 5NDDIE, KR



80 HHAE - &FE1T - 0%

KSR TH S, LrL, SIUET 2 BB O Kk
AN L 2 7 < R OHEHE T O MR S LTV,
o, EIREEZRTOEEORESGREL V. 20
OB NVTFIOEKNE LTIE, KEOHESRE, 5
Wi~ 7~ O EAICHE D BRI O (Komuro, 1987)
LENEZLND (TH - i, 2000).

WFRIZ LT, BRI, BRI LRI
BENEEKIUNTH LI EIZHENLTH L. (TR
DTV FEEEKURZILEOE#ZICLH D (LA -
fi, 2009/2010) A%, HIZEIZHEIZ MG L CTWwC, LA
b, TIVAYPASLARZRE DS L iz—E O,
PO EIN TS, Ld-> T, SAFHICIE, B
KillE 725 Lz~ 7= Id BB oKL & 37 L 7R
RFOLVZ D (&, 1991). 2O X9 i L7z Kl
TENEIWM L2~ 7~ Sk & LT,
XYMV ATELVD EADHETITH S (Sakuyama,
1983).

HARMIE K ILBOTE HARTIE, 74 )Vl
L — M DILAARFAEDHKE L, D5 H AWM F
THEL TV 2WnIZb22b o d, REILH O TR
25 ILEMAIZ») CTIE 100km, HAWIEZENEBZ 5
FHEHTT VA ) KIDEAHH LT 5. JEIY 2 Bl e
ENLHILAARME R D, ZORRZ T VA ) KL
HENZ DWW, 7V ) SR O R 2 I I D 7
FOAFNEETVE LT, BRSO~ v bV,
HHVIZIEHE T TOY Y FIVOBAKICE>TH 725
ENBIYY IV ATELDO ERAPIREENTND
(Uto, 1989; Iwamori, 1991).

3. F—UCTRBRFEEHRER

WX DR - ¥ 7% Fig 112, K—1) »
FHIRE % Fig. 3 128, 2iUL, Hz2H0E 724
AMER L2, MLz 7 288 L7z 1I0W - it
(1999) OFEHE L, FEHO—N, &1L AEAFIIRHER
EMATZHDTHE. WETHRSNTVWLEF L KR—
) TR OxfIbix, 5-1 HiCiEmT S

K= ¥ 7 3EER 15m OMEDSIET - THERE 54
mETETVI) DAL AAZRE (FZEZRE),
R 54-360 m ([ FH ARG ~ X RGBT 15 &R
HE (BRiKIL) THDH 2055, EE360m»5 L
¥ 50m T CTOBEFIE, Fre 2 RBEICABLL, V7
V=20 Ty 7 hEE LIRS ERIEE SR L o TV 5.
I 360-582 m (TAAIASA % £F 5 Mk ST, 2o
MRV A I I EIIRA L 2 A EZABH AL TW

. WEOTMIZE, APTORES 11m OMEZ LA
HARL, BmoZREEMEZLEEASENEL

i THE &F - MIREER
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Fig. 3. Stratigraphy in the borehole at Higashi, Nakanoshima
Island.

T, 2m OB, Hit g UY@AIWE. ZomaE»5 Ik
HAbH Ry = ost, REh#Ht 2 7R85 % Islandiella sp.
e EAIREAILROBAEL T A (LN - B, 1999).
COWEDET, B 617.30-632.70m O 121, Fig.
3SR L TR WA, TR S# 2m FEOKE
Wit L 72 ML 5 2S8R BE 623.05-625.40m D JFHEIZ I -
T, RE2POIE, HEEREEHT S (Table 1). EE
HORAEDEL, FbAT AR T 2O EL LT
BWOT, fLATOREILTE 225, BE 623.00m O
U S BEHY L 72 Actinocyclus ingens f. nodus O i G
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Table 1.

81

Diatom fossils identified in the boring cores from Higashi, Nakanoshima Island.

Units

Marine deposits

Non-marine deposits

Sample depth (m)

617.30
620.95
623.00

625.45

628.70
630.75
632.70
717.80
726.25
759.90
763.75
765.45
766.80
768.65
771.60
773.60
781.90
784.00

Marine diatoms
Actinocyclus ingens f. ingens (Rattray) Whiting et Schrader | —
A.ingens f. nodus (Baldauf) Whiting et Schrader -
A. ingens f. planus Whiting et Schrader - -
Actinoptychus senarius (Ehrenberg) Ehrenberg - -

A
a0 >

P

Py
Py
Py

|

|

|

|

|

1

|

|

|

|

|

I
X
FUE

I

I

I

I
I
I
|
I
I
I
I

Cavitatus jouseanus (Sheshukova) Williams - -

> 3|

Coscinodiscus marginatus Ehrenberg - -
Grammatophora spp. - -
Hyalodiscus obsoletus Sheshukova - -
Paralia sulcata (Ehrenberg) Cleve - -

D XD O
|
|
|
|
|
|
|
|
|
|
|

Proboscia sp. - -
Rhizosolenia styliformis Brightwell - -
Stephanopyxis spp. R -
Thalassionema nitzschioides (Grunow) H. et M. Peragallo - -

P> O X0 DD

Thalassiothrix longissima Cleve et Grunow - -

Py
O
I
I
I
I
I
I
I
I
I
I
I

Non —marine diatoms
Aulacoseira spp. - - -
Cymbella sp. - - -
Eunotia sp. - - -
Navicula sp. - - -
Synedra sp. - - -
Tetracyclus sp. - - -

|
|
P
P
P
P
>
>
o >
>

O O
|

A=abundant; C=common; R =rare; — = absent.

F b KB (LA 7 (Neogene Pacific Diatom Zone:
Akiba, 1986; Yanagisawa and Akiba, 1998) @ ) £ ® NPD4A
i T ~NPD4Bb 7 - fRIZ7% 4. Gradstein et al. (2004)
DERA T — NV THELATFRERAET L L, 20
NPD4A 75 T #~NPD4Bb 77 D 4E 1349 15.8-13.1Ma &
b, EHI, HEORMAPEVYA TS NPD4B 77 C
HIE A>TV DIET O, WL IREAE Denticulopsis
hyalina 327> TWAR WO T, 623.00m OFREHT E D
LAk EZIE, NPD4A T (F9 15.8-14.5Ma) TdH 5 1] HE
D T AT .

R 635-674m [ FHA ZREG~ I ZANNET, AT
DIFEE sm AT EROBIKEJEE % FICHRA T, 680-708m
I EEIK AR SN D, BIKERE L 676 m
TR ATEZRATHEDT, BRETHLZ &
IEHE W 7,

2512, 708-815m IEREIK b e Al flE, © LT
L@ 866m F THYAIRS L BIKEDOHE D H <. JeaH
BE2 S ZWe i I RRAE R LA O A LT 2 DT,
COXMIZIEHEE L HIETE 5. & AP E
B9 BV D Aulacoseira JEDMES T 5.

4. Ar-Ar FRBE
4-1 BAER#F
BT B o d T & 72 5 EEFE 350.23-350.30

m AWML 723 7 2 ERMEERE L Lz, Shug, B
BIKILZ R 2 A 2 M X RAE CTH D, ML
HICHHLY T 5.

HIHBOREAR T ETE. I 2AUHWOHE
i R ESEc 2 ) % &0 R~ MIEORHE AL
LAY S, EHEEWIZ, HEOHSHES, BEokh
TR O RAICEEIIEE LA S AR (RS,
B~ MIEOREREL T 5. HEHEA | REERIL & SEBEH,
ERTIENDDL. TNIAL FHROLNL.

ARG R, BN, BkEL, T8 VL A
SAM R E>L), 7894, 7/ =V 7 L—
AEN 5.

AEHBII KD LI L TIT- 72 (FEEF - i, 2012).
T3, MmZREAEEZNIEL, 32764 A v v 2 X
IZZAH R, BELTOAREROAEORIZ HY
ELT, #100CI2hE L 3MHCI TR 60 45, 512
4AMHNO; F1CT# 60 47, &y M A¥ —F — |2 TR,
A & 2K THE L7z, oMtk SAREE T CAEORD
ENBERGENY FE Y 21 2ClREL, WIERREE L
7o, EORER, BEOFRAILIRET) iz o,
WEFRHE IR, R OB BEE o~ ok
DINOR 5.

42 BIEFE

AEHE T OV IEICE A, FAEERE (77 v 7 RAE
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=%) L&, HHETFIREE TV IESEPICERE O
fLEZFEEL 200, AP SRTIL:. 7997
AE =% & LT, Fish Canyon Tuff F#OH =71 > % ffi
AL AR, CoEEROFENE LT275
Ma % Hi\272 (Lanphere and Baadsgaard, 2001; Ishizuka et
al., 2011). EOWE L 72 2 7 )V T ¥ FAAAROHIE,
K& Cak ZNENELHERA T A%# kL &bk
FREL, ST 5ZEI2E D iTo. BEOHETR
HHE, HALKSFEEAETZERT O L m A HFZE 0 —B &

LC, HAREF DRSS v ¥ —o
JRR-3 OKITZ € v b ERGTHI T 24 FERITT - 72

TV T Y ORI, EERM R A TERT O
L —FIEO AP Ar SERHIE Y AT A2 K D AT, T
FE5L, Ishizuka er al. (2009) (ZH#E U7z MISEICSEr B,
AR EL2E TRy 72 BT 100C TRES 72 L 21T o 72,
SE oI IE, CO, L —¥ (NEWWAVE MIR10-30) %
v, V== 20FEE e g icmas g
£ 128 3.2mm & L7z BB O RE BRI &
D707z, ATy 7L =0l %E LR &E, &)
BAEE A BIMG S 2 E CHD R LA S8/ KAT YT
T, L=YFomhE—EL LT, 0BMEmsL, WEx
fio7z. @B SRR SN A A1, 40 Zr-Al
7 v &% — (SAES AP-10) & 1 fll ® Zr-Fe-V 7 v ¥ —
(SAES ST707) T 10 7 MIFG#E L 72, K5#LF%, VG Isotech
(B GVIAL) A 7 A -GS ATR VG 3600 12X ) 7V
IV RMARIGIE 24T - 72, EROIET OB &5 NI
W2 R AMET 52 LI X D PsE L, iR, &S
Witz b7 5 > 71%, *Ar294.5%x10 % ml
STP, *"Ar 7 2.8 X 10~ ' ml STP, *%Ar %7 2.0 X 10~ “ml
STP, *Ar 75 4.0 X 10 “ml STP, *’Ar 7% 1.5X 10~ ?ml
STP CTh o7z, 77 7 OUEIIHEA 3 HEIC 1 mDFE
HTITo 7.

HEREE 1o THIET 5. FEREOREE, FAE
WllE Dz Wi ERMAOMIEICEYT 258%, ROh
TR T O (0.5%) F5A TV, 77
b—EROBEWE, 7T b—EBRTDLEAT v T TR
SNHEREOEAEDTERE O L INEFEIIZ L ) ITo
72, 79 b—0%FKIL, Fleck et al. 1977) 12 L 5

4-3 BIEHER

RIZ 350.23-350.30m 2 & PR L 7= b1l 2 205G 4 A al
BD Ar-Ar FFAUE, BREIMEAT 2 122N T 11.12Ma 205
6.49Ma T TIKTL, £Z55 6.28Ma T Tillijf L 724
UMK 9 % (Table 2, Fig. 4). 6.49Ma 2°5 6.28Ma %
T 8 DOEBEMEA T v T2 7z o THEAE A ERR 2
HiH (10=0.004-0.006) T—HTADT, ZOXHE%E 7
S h—EELTEAT Y TOERMOMNE T % KD

i THE &F - MIREER

10
8
< 6
S 4
2L144ﬁ4ﬁ4ﬁ4ﬁ
0
0 20 40 60 80 100
15
T 10F
£ 6.38x0.03Ma —»
o L, (58.9% of 39Ar released)
o) —
< 5|
0
0 20 40 60 80 100

39Ar released (cumulative %)

Fig. 4. *°Ar/*°Ar age spectrum with Ca/K plots for leached
groundmass sample of trachybasalt from the boring core
interval 350.23-350.30 m below the ground surface at
Higashi, Nakanoshima Island.

% & 638210.018Ma &7 b, 72721, TEORRESE LT
0.5% % BALLENH L DT, KL TlE, ThxEE
LT, 77 b—4K% 638+£003Ma L9 5.

TZ b= ERRELIKM TR SN/ AT T 723
NIEIRD 589% T, 7T b—%WTHAT v T05
#5575 MSWD (mean square of the weighted deviates) (&
0.68 &£/NE W (Table3). F72, 777 b — &M 5 X
TR SN2 ADOKARAE L MO TR, L7z
WoT, Rt 7T =ML, BEPELLIZEED
HERERLTCVUDLEHWCEZ)THL. BB, #T7A4
Vru ERIES5.9103Ma ERE o208, T8
A/ AT 12 L TR TR SRV EBHICE R L TB D,
FBERCERBIOYR 2RO LI TELP o720
T, TITWEFEER LRV, &b, K ShomEREN
KArEICBS W EpH 5 (F46 - A, 1999) 75,
KUETIE, ArArET BT LI2E-T, EBFL
BEWRFREHLI LD TEL,

5. &
s-1 BRI MEZOES

i BRHIXOR—Y > 7Tk, BEIKILE TS, B
HEE U ) B & 200K b 2 B a5 ), i
T ORI RRREORIR B2 & 221l
KfgRe, SRR L2 b, SRS DR
ETORBTE (Fig. 2) WS LEDED &, JokAHHAL
AR T 5 IR TR T 2 R, R0
U e 9 B R 1 1B L 3 B T R A5

#
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Table 2. Analytical data of stepwise-heating analyses of leached groundmass of trachybasalt from the boring

core interval 350.23-350.30 m below the ground surface at Higashi, Nakanoshima Island.

Boring Core interval 350.23-350.30 (m)

U10210 (analysis ID) JRR30901-2 ( irradiation ID)

J =0.00092974

83

Laser A

output “OArAr A Ar BArPAr (x10%)  KiCa  ““Ar(%)  fraction A Are Age(t1s) (Ma)
(W) (%)

111 1197 £015 9972 +3576 2179 +1.06 0058  55.0 02  6.65%0.51 11.12 £ 0.85
123 8371008 1.399+0745 1075+028 0420 638 09 535:013 8.94 +0.22
132 5241004 07605+03197 3.093+0.158 0773  84.1 20 440007 7.37 £0.12
141 426004 05398 +0.3596 0.8185 +0.0822 1.089  95.7 36  4.07+0.06 6.82 +0.10
15 404 £0.03 0.3795 +0.1506 0.4109 + 0.0455 1550  98.0 6.3  3.96 +0.04 6.63 + 0.07
159  3.97 £0.03 04259 +0.1076 0.2634 +0.0329 1.381  99.2 90  3.94+003 6.60 + 0.06
1665 3.92+0.03 0.3613 +0.0755 0.2827 +0.0263 1.628  98.8 95  3.88+003 6.49 + 0.06
174  390+002 02889 +0.0870 02216 +0.0324 2036  99.1 99  387+002 6.47 + 0.05
1815 3.88+0.02 01934 +0.1173 02232 +0.0256 3.041 988 98  3.83:003 6.42 + 0.05
189  3.83:+0.01 0.0583+0.1402 0.1032 +0.0336 10.096  99.4 7.8  3.81£002 6.38 + 0.05
1965 3.84+0.01 0.0761+0.1568 0.0902 +0.0203 7.728  99.5 69  3.82+0.02 6.39 + 0.04
207  381+001 00564 +0.1528 0.0972 +0.0451 10435  99.4 56 378 +0.02 6.34 +0.05
219  379+001 01322 £0.2192 0.1928 +0.0399 4.448  98.9 48  3.75+0.03 6.28 + 0.05
237 3.81+001 03320 £0.1691 0.3050 +0.0636 1.771  98.6 48  3.75+0.03 6.28 + 0.05
261  381+002 03559 £0.1484 0.3956 +0.0424 1652  97.9 46 373 +0.03 6.24 +0.05
291 380 +001 05000 +0.2239 04002 +0.0463 1176  98.3 47 374 +0.03 6.26 + 0.06
333 377 +0.01 04010 £0.1739 0.6399 +0.0504 1.466  96.1 50  3.62+003 6.06 + 0.05
387  371+001 05490 +0.2644 09380 +0.0580 1.071  94.1 36  349+003 5.85 + 0.06
456  371+0.01 10267 +0.5407 1.0712 +0.2375 0572 94.4 13 351 +0.09 5.87 +0.16
Plateau Age (1.665W) — (2.37W) 6.38 + 0.03

Table 3. Results of stepwise-heating analyses of leached
groundmass of trachybasalt from the boring core
interval 350.23-350.30 m below the ground surface at
Higashi, Nakanoshima Island.

Analysis No. u10210
Irradiation No. JRR30901-2
Boring core interval 350.23-350.30 (m)
Material groundmass
Total gas age (+10) 6.4410.03 (Ma)

_’3 Weighted average 6.3810.03 (Ma)

‘; Inverse isochron age  5.9+0.3 (Ma)

S| “ArArintercept 261743035

2| mswo 0.68

& [ Fraction of *°Ar 58.9 (%)

> Latitude 36°06'32°N

“§ Longitude 133°06'37’E

= | Atitude 15 (m)

MSWD: mean square of the weighted deviates ((SUMS/(n-Z))o's) in York (1969).
SUMS: sum of the residuals from the proper straight line fitting technique.
Total gas ages were calculated using sum of the total gas released.

10 -1 10 -1 40,

2=4.962x10""%", 2,=0.581x10”" %y !, “%/K=0.01167% (Steiger & Jager, 1977).

WV ZOR=) Tk, BEKILARE RIS B
BLWETELLDIE R, HIF SN, D iEl

R O IR AL E A 7 A TS E OGS HIRIE S L
X1, HREEIBRO TEVWKEEZ>TWwWE LD
EZ 255 (Fig. 1). WA - 4B (1999) 1, TEEHHY
EEZ BLNDEMOBE I D Rl S & I
LCwhwnihE ez WtEemi L Tl Twab.
Lo L, MEzls s T EHmZ a0 Az 20T
TWBHOT, BZE, MREEEEL, BEEIC
DIV G L EE B (Figs. 1 and 2) (25T
HETH 5.

WETBILET LY, KR STHE E CoMEE
TV ) EEE - KRR SR, THUIR—
V7 THREBET, TVA ) EFRBET L0, BEE
BEMIZ > T o TH D, ILEOBRIZBWTT IV
H) EDHI T A EIHIZIER LT, BEER ISR
DETAARE (ORI ) EREE B
Wy, 2D, 7T-5Ma OIACE R OMIN S E S 7% & ()
EIRELTWAS (I - i, 2010/2010). 1LY - fi (1999)
&, HERE & BRI L LR oS R R Fo %
M AR A A A A S & L CiE oI iAo
TWBDS, FEMEORNT A N 2 AR OB S &
BL72bOTHDH. T/, Bkl Ao 3
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FERPBRNALAEICEAT D HRE AL LTVRDLR
KD INEZWRBELTCWLZ L dMrTH L (T3 -
fil, 2000).

ST KA O BRI, 1 ORI AR,
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LU CREICYF » 72 KL 2 3) TR Ehk S -
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V25,
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LTW2AHGIIEED ) b, WIHFKEIZT L 720/ &
LRI OHESR OB, SEEOT ) B
HHOMEARICEL L T0 ARSIk BEREETH
b, F7, ALK, BB L AILTIE, K
ERETEZAG KR EDTWE, I hbidwvnind
B EEH O TS ), R—1 v 7 TR S i
INFE RO K EE BT B W REE AT . 7272 L
COMIEDBIE LWV ET D & K= v 7 IEs g L
AR ORI Y & e BRI & OFEFR OV 310m £
TFBEL/ZZZ 8% b, R=1) ¥ ZHElHILF I
FRICEWZBOMMIZH > T, COREFFZHIRE
DD, ZOER FOWHRMEREICAT) T ESER SN
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B NIVT ISR L7z &3 uE, BlilgkiE
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BEL) L ETIEMTBIETTHL. LaL,
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HZIERE TR OB RIS EBR L E#ME 22 AT
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R LI 22 1 e KR B & KL e KR AYERAE S 5
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(LA A IR S - BRE 2. b g,
K= 7S O3 CEMl, B 60-100m LD g
LCHIREMREZZLCHMLTEY, FEEi 15m O
EPOIEIL 72K =) v 7 a7 TSRO T L S
RTEZW.

M HRE 54m F T  FREXRAE, ik
Nz E 9D, WA ETIALE TR TW 5
12, BEKILOSMEILTEA 2+ o 28 - T
HIE 5 HILEANE I TREIRICH K2 D TH

i THE &F - MIREER

D, AL & IRENICATTH L. To TR
DVEE & O OG- BB % 7% 3 AR F 7213 138 25[mIX
ENTWARVDT, K= ¥ 7 CIEWEOERT EERE
BTAHIELIETERW,
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BRI P 12w Cld, FIH - Al (1990), Morris et
al. (1990, 1997), T-2% - fib (2000), +EH - fif (2006) 775
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Morris et al., 1997).  Z AUEHME LT E O T B BEIZH
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5 38509 2 ML AR G HEAR P A AL 22 i ~ ML 22 1
HIEE - KFEAORIZIRENT WD (Fig. 1) 2 & &EFF
L7\,
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Caldera formation?
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1) Biotite in reworked pumice (Shimazushima Formation)

2) Essential lens in Takuhiyama pyroclastic cone

3) Alava from basal part

Fig. 5.

Range of the isotopic ages of the eruption products from Dozen volcano. Caldera forming

eruption likely occurred in between 5.4 and 5.5 Ma.
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