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Abstract: The formation age of Mikadoishi Lava Dome at Towada volcano was estimated based on the
petrological features of eruptive rocks during the post-caldera stage in Towada volcano. The lava dome
has dacite compositions (66.4 wt.% SiO,) and contains plagioclase, clinopyroxene, orthopyroxene and
Fe-Ti oxide phenocrysts. The petrological features show that the lava dome does not correlate with any
tephras from the post-caldera stage. This indicates that the lava dome eruption was not accompanied
with notable pyroclastic eruptions. The formation age of the Mikadoishi Lava Dome can be estimated to
be sometime within 11.7-2.7 cal kyr BP on the basis of the temporal change of magma compositions in

the post-caldera stage.

Keywords: Towada volcano, Mikadoishi Lava Dome, formation age, petrography, modal composition,
whole-rock chemical composition, temporal change of magma
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Hi@ﬁkmw¢®%gﬁ,%ﬁ»??%t%&éht
HRILES F— A4 LHMTRBE P —4D2D07 4 44
MEWE P —28HET 5 (E1RDb). Ak, @fTE0
FATIZONTIE [TEAVL] HE50VE [T AV ]
LT BAMEN LA (Kith, 1977a ; Hayakawa, 1985 ;
810 - KM, 1986 ; Hunter and Blake, 1995 7% &), 1F
L [AnEWL] Thh, KRETIEZDFHAN %
Hwa., 205 58\EILES F— 212250 TiE, HE
915U T 5 2 AT Y — FADOKRBNIBR & h /-
LEZONTE (KM, 1976;Hayakawa, 1985 7% &).
U2 Ui, L (2010) 12 & 2 56l 2 U241 - &
AEMRREIC & D, #EILES F— 2134875 cal kyr
BPOBAZE Y — FD' TR I NI LERHE 2L
otz —J7, BMEES N — 21200 THERER A3 i
FIZL T35 (B1Rc), ZOEREHIZOWT
WBARRHLZ ZETH 5.

HMRAS F — o 3R 2 5 OHE70 m, EER
620 mD F— AR A2 L (1K), ZDEREIX0.013
km* L RS 6NB. WEF—20ZL —EanHimThn
FTHICEHNTE2DATHD (51K ¢ ; Hayakawa, 1985
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Fig. 1

(a) Location map of Towada volcano. (b) Topographic map of Towada volcano. Ohanabeyama Fault is from Oike (1976).

(c) Topographical map of Mikadoishi Lava Dome. A part of 1: 25,000 topographic map “Towadako-tobu” published by

the Geographical Survey Institute is used.
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TBIZAEAEE G W20, BURTIIBEHFEENE
LIRS 5. -
TR 7 L7 5 WITH, 1F 2 A S QKA
KE (BB1KD) THRAELTCZERLEZILA TS
(Hayakawa, 1985 ; LJ#E, 2010). —Jf, WAkt —
F D EHPAES F— & ORI RIS T RAE
LThYD, FINMEEZ%. 20k aFEE LTk
DA WT, ED XS 5l - 84 IV THEAKDTE
AU, KOOMNENEFHTLIO» 2RSS Z &3, +
AL ORI 2 GBI TRIDO 7= DICHETH 5.
T (2010) EHAE KL% A LT BN T,
BATEY — NREICR L 55PN E RO~ < »
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DRI 2 R34 B BRC, 2 OR A A MNEH L 72,
RS ¥ — 20848, BURTIZRETRFN - #4050
FHRIZE > TR ZRYD 5 Z L IZIZIERTRET H
3. ZZTHE, \MAES N -2 6806 Em AR
BHZDWT, iR OBER, T— FllE, 25tk
WETD, ThEDERYNT — 2 EAWTHRAINLT T
HloF 77 LOxETY, < 7~ ko B2 LER
2SI & 580 5A 3 T & kA T=DT, R %W
5.

2. HHAEXLEAIVT ZHEEEOBE

F2XNCHHE AL A LT 5 HEE L OME 27
3. +FIE KL TIX15.5 cal kyr BP (Horiuchi et al.,
2007) IZFAE LA EY — FLIZKD, KR O
AL T TR END, TR AL T T OEIEAE
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B2 HREkLE A LT T HOEKMEE Y. Hayakawa
(1985), AF| - ZEH (2003) KRULEE (2010) I
o< T Zogza) 7k Y — FH, 1, J,
K W% (Hayakawa, 1985) & & A, ZH 613 AH]-
S (2003) 124k 5 T NK-a~ ki 7.
AEARAE: *ITH - fl (1981) R OURYI-/ML (1998) 5
ELHE - AR (2007) 5 R IEEIEA (2003) ;
EEECTHE (2008) 3 **** *Horiuchi et al. (2007).

Fig. 2 Eruptive history during the post-caldera stage of Towada
volcano, compiled from Hayakawa (1985), Kuri and
Kurita (2003) and Kudo (2010). "Ninokura Scoria
contains eruptive deposits from eruptive episodes H, I, J
and K (Hayakawa, 1985). These were subdivided into
NK-a to NK-k by Kuri and Kurita (2003). Ages:
*Machida et al. (1981) and Hayakawa and Koyama
(1998); **Kudo and Sasaki (2007); ***Kudo et al.
(2003); ****Kudo (2008); * ** * *Horiuchi et al. (2007).
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i3, BICXRNEERGE~Y S vICk28ELS 22
7 KIWKOEH (Cofg2a) 7)) ROWEER (LE
BEAT) O X 2B KLOTER TREOT 5 h
% (Hayakawa, 1985 ; Hunter and Blake, 1995 ; A fi -
%EH, 2003, 2004). Zh 6 —EOWmENE, BXZ11.7
cal kyr BP & T#3800 Fflfi 7z & Abh 5 (L
2008).

11.7 cal kyr BPR#iZ, v <vHURBTA 94 b F
R 12Z {t U (Hunter and Blake, 1995 ; A F| - 28 [H,

1999 ; T, 2010), 7'V =—RAR~ 7 v KZEXE
KPEET S &5 12% 572 (Hayakawa, 1985). Z D 2
7 — ¥ T3, 11 cal kyr BP (Lf, 2008) DAL E Y —
FG2 5, mHOWBIISE (MTHIXA, 1981 ;5 FIf -
AN, 1998) OWPATEY — FAFT, S &8
DKRWEE KD RE E N TS (Hayakawa, 1985). Z D
25, 7.5 cal kyr BPOEAKZEY — FD T, g
IS P — 20K AE-72 (T#E, 2010).
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BRUIRXhTOEY. BALTFIHOF 7 5 EEEIE
IXHfE V. U 72 Hayakawa (1985) &, #IfIARES N —40
BUHFAA & 1778 > T 5 H, BERERE2IET 5121
BO Ao 7, Bl KM (1986), HIHEA (1986) 13,
(@WE%%F—$Qy&ﬁ%%%ﬁ?5§ﬂ@i£%
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DIFBENFIATH S Z L I3iENTH S| LiliBL T3
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MRS F — 2OBREHIZOWTIE, §XLTWS
WESVLDO2HBEDD, WTFhEFHUIATHTH
D, BR<broTOEVORBIRTS 5.

4. BBt EQNFE

SHTS O 72 SORH 3 P SE T AR B AT AT S B R AR 1 2
Bt N TR HEEAGSS R51450 Th 5. Z Dkt
131956 4F-8 A 27 HIZ JUHVE & T O — @B ALK &K -
THIMAES F—2DEF L DR ENZEDTH 3.
ZOREBHZI DWW TEAMR A#ER L, WGHEMSIZX 2
BERKLOE— FHK (vol. %) OMEET A >72. E—
FRUKIZRA v b o v 2 — & FWTEF3800 5 7 v
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Z ORREHZ DWW T ER A TER ALK % 5 ﬁbt
Sy BT AE PE SE TR A I ZE T T A 0D B XOBR 4 BT %%
PHILIPS##PW1404 L, 1: 107D H 7 2 ¥ —
FEHOWZ, F2RISHIERERT. &k, DFTIE
A CHEAK 100 wt.% I FRFTEE L 720 2 Bl TRk - akin
X TR SN

5. BB ERZEIER

GSJ R51450 13Kt % =L, BEREEE % Ho8bhia
AL T A9 4 P Th D HEEME LT, BEA
(13.9 vol.%), HAEREF (1.9 vol.%), #HMEH (1.6

B1E #HMAEE N — L0 — FHK
Table 1 Modal compositions of the Mikadoishi

Lava Dome.
Unit name Mikado Ishi L.D.

Sample no. GSJ R51450

(vol. %)

Plagioclase 13.91
Orthopyroxene 1.55
Clinopyroxene 1.91

Fe-Ti Oxides 1.47

Phenocryst 18.84

Groundmass 81.16

H2Ek HMAEE R - L0TERSEEL
SRR

Table 2 Whole-rock major element composi-
tions of the Mikadoishi Lava Dome.

Unit name Mikadoishi L.D.
Sample no. GSJ R51450
(wt. %)
SiO, 65.86
TiO, 0.74
AlL,O, 15.64
Fe,O5* 550
MnO 0.125
MgO 1.79
CaO 5.27
Na,O 3.81
K,O 0.90
P,0;4 0.16
Total 99.80
LOI 0.44

*Total Fe as Fe,O;. L.D.: lava
dome. LOI: loss on ignition.

vol.%), #kF 2 V8 (1.5 vol.%) # &L (BB1%K).
IS LI LIRS AR T 5. R¥MaEI$18.8
vol% THh 5. FEAKSIIEE25 mm T T, B~
W+ 23 5. HEAEAKSIEE2 mm I FTHE~
FYHEEET 5. RAEAHEEIREL am T THE
~YHEERETS. #F 2 VHEPRSITERZLS mmL
TTHE~MEZ2E2T 5. AREEHROFEA, RS
BWEROH T ANEKBNA TaX T 4T 4 v ol
ENT. F£72, RIEE2 emTOUEME LIFLITED.
AEMIFEMER~7 2 =/ ROERERL, NBIEERE
1 mm L FOEMRORESA, £17%0.5 mm U T ORIA~
BHROBBMA, FOA R ORR O AEHSE A3
REEEE R L, ZORMEZEENT 7 208D T 5.,

BFMABE - AT EY — FA~GHEEID
E— FHBCA R L 22882 5 7 2B 3XNIRT. ED
7 — 23 L (2010) 12X B, WIMTRES P — 443,
DR, SHMO aﬁ; ﬁfﬁﬁfﬂ&Aﬂ”)-&f)‘ EZ) &,
”éfklk J—F C0)$%“BJ\IJJU?EPU)$XE %7(R$KE
41W$E %AIE/—FE®ﬁ%$E kT -
F FODMIJJAIJJV WEKT Y — F G OB 1=
T2 (GE3X).

6. £A1bFHmK

GSJ R51450 345 Si0, G H EA166.4 wt.%D 7 1 4
4 MR ERS (BE2%). BPEES P — 2 KU
IVEY - FA~GEAMOEEFMKE Tay b L
o= h =X EFAXIIRT. BEOT — 21T LE
(2010) 12k %. Zho#iKkd 2 &, MMTAHESF—
LIFHEKTEY — F CE, GEEPNIEOHIK 2R (58
4K). LA L, Mir<ARsenthed 3w,
MEOMEK A RT. MnO DN —F =KW,
FIGES F— A3k Y — FGEMEA—KT 5
(EE4X). L2 L, TiO,DN—H —KTIEEATE Y —
FG&D & TiOo, MEL, SFLHMBCERRY N5 (8
41X)). 7z, TiO,D/N—H —KTiE, #MTAES R —
LA IEY - FEQHERBMER LIZT ey +Sh
5 EEAX). L2 L, K0DN— 7 —XTiEAkLEy —
FEDMERER L&D & K,0A{K<, MnOAbFHhIZmE
WroXilehs (EE4X).

7. EE
WMRES F— a1, = FHRTIIERS S Y
2B DD, EEUERIK S B bYE THEYT 2 Lk

IEY - FA~GHEEIONThE S -BEd, MH
DM EETS (FBAX). 72, HAZEY - FGU
BIO_ORZ3Y 7 EKRL TCEEEANLIRE~SRRE
B (Hunter and Blake, 1995 5 AF - ZEH, 2004)
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Fig. 3
episodes A to G are from Kudo (2010).

THbHRD, —HLExW, LERoT, P b B
MTHIbGN TV HANLT FHTF 773 EhE &L
Ehzmv, ZhidHayakawa (1985) E[RIMED RETH D,
WThO%AINLT IMMT 7 53D7 4 V3 7 M AR
FIZIREL L W Z & (Hayakawa, 1985 ; T.J%, 2010)
EFMT 5. WMGES N — AEEIPNICRTY,
S R & A N — A OB EOMA S HET
b0, KitEAEOMWEE RY7=5640n GE1Xce). X
LoZ s, MFTAES F — A% L 2B AT, B
FEROREREED R 5720, B 5O KFE K A
Zolzb LT - g UTH5 &5 GBI A
MolebZEILO6N5.

FRIEKLE A LT SO~ 7~ i2OonTiE, Bte
& BITHRRE b S WRCE N L EERE LT B2 fafi &
N3 (g - K, 1984 ; Hunter and Blake, 1995 ;

Modal compositions of the Mikadoishi Lava Dome and eruptive rocks from the eruptive episodes A to G. Data for the eruptive

AR - 58, 1999). FH5XIcHHI LT 7 WP D4
HSIOHIZ (R ERT. ZORNIRLAEKS I, #%
HNT 7O 77 IR SN0 T 5 5 R A
2300, kL UTIRRE & 3 ICiRAICHERELL
T3 (B5M). ZoRMZELE~ 7 v RO & X
ML TW3 EELB5N, ZORMZE{LERD S ErTaE
G N — A0 A & 2 FRER DAL Z L AT TS
5. HIHO O/ 23 7 RO LGSR A & T U7z
AT —=VIF~ 7~ DSi0, &5 51.6-583 wt.% TdH D
(Chiba, 1966 ; &1, 1972 ; Hunter and Blake, 1995 ;
5, MRS Wi a 23 ) 7 - KILIK D HY
EEETRWIIC K BERBAKILDER TH S Z Eh b
(Hayakawa, 1985), Z OWHIZHEIMIGES F — 40
WA h7ze 35280, 20%, HMAIEY - FGr5
CETRTAHYA P EhROFmEB & A (GE5X), M
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Whole-rock chemical compositions of the Mikadoishi Lava Dome and eruptive rocks from the eruptive episodes A to G. Data
for the eruptive episodes A to G are from Kudo (2010).
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T BIPTRES F — A ORI OHEE % 3 A 7-.
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Fig. 5  Temporal change of whole-rock SiO, contents of the eruptive rocks from the post-caldera stage. Data for the eruptive
episodes A to G are from Kudo (2010). Data for the Ninokura Scoria and Goshikiiwa Lava Flows are from Chiba (1966),

Taniguchi (1972) and Hunter and Blake (1995).
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