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Re-investigation of Eruption Mode of 1932 CE Eruption of
Akita—Komagatake Volcano, Northeast Japan.

Shota TaJ *, Mitsuhiro NakaGawa ™ and Takeshi Wacur™*

Akita-Komagatake volcano continued eruptive activity within the southern caldera at the summit from 3 ka until
about the 10th century, erupting low-potassium series basalt to basaltic andesite magma. The volcano had been dormant
since then for about 1,000 years but erupted in the 20th century in 1932 CE and 1970 CE. The 1970 eruption ejected the
andesitic magma that is different from those of previous ones, suggesting that the magma system may have changed in
the 20th century. To clarify the timing, we re-examined the 1932 ejecta around the craters, which was previously
thought to be products of phreatic eruption. The deposit is tuff breccia with scoria and accessory lithics, both of which
are coated by thick, silty ash. Large ballistic blocks are also scattered throughout the area. The scoria shows an
unrounded, fragmented shape and is a porphyritic clinopyroxene-olivine basaltic andesite. Considering the unaltered
petrographical characteristics and the fragmented shape, the scoria can be considered as a juvenile material of the
eruption. Thus, it is concluded that the 1932 eruption was phreatomagmatic. Although the chemical compositions of the
scoria (Si0, = ca. 53.0 %) is plotted on the trend in SiO, variation diagrams formed by juvenile materials during the last
3,000 years, those of the 1970 lavas (SiO, =ca. 58.5 %) are not plotted on the trend. This suggests that the magma
system of the volcano changed after the 1932 eruption.

Key words: Akita—Komgatake volcano, geology, petrology, 1932 CE eruption, phreatomagmatic eruption
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DEREORI £ o7 ZOME, Wl bR
HAWELAOT, 2O E B OV THET 5.

2. M E B

FRE D 7 i KNS B H A S IEE 2 ifo TEB Y
Z OGN IS TR KILTEE, 71V 7 F TR,
BA VT IIEEP O 3 OIS T D CHE- A
1987 5 M0 - b, 2021). FIH1- 4B (1997) 1ZEKH B
HRIED A VT T RIEI LD 7 7 T e OME % 17
v, P S AKIZ~AKLZIXSF L7z RV 7 76 E)
%f@,if%%ﬁ%%%&&ﬁﬁﬁt,mqrﬂm
ETOTT7 IR, TDk, #3000 712725 5
L H LT FIER R LA L. LT, K
LONEAER R (K - b, 2023), @EFHIRK
eI & FIEZ, HWIHIZ AK3~AKL O F 7 5 b ik
L7z (FOE-Ath, 1997 ; &M - fl, 2004). S & (ZF0%H1-
fi (1997) &, BEEA VT I HRORFTOT 7T (AK1)
OE %, FE 915 4 (I - #rdk, 2003) O-RIHX
WHED To-a T 77038 H) T BB L. 2D
ZEMD, 1,000 FEHTE TICEEHA VT IATOE
WREEIIRT L ZEA 6N TwA. ZL T2 4
27> T2 60, 19324F, 1970 LFDOWRIZ VI d L
HCTRI -7 2095 1970 FEMRATIE, &G ILTEN
WA SR AN IS EE ST T L7z Gidk,
1971 5 #iEh, 1971)

3. 1932 EIE B

1932 FMEKIZ 7 H 21 HOPR 1 E S I2BAE L, &
HENZ b7z o THkRE L 72 (5K, 19335 J0IE, 2013).
COWKIZEY, RV AL P TS ES S
B I BEO/NKIAATER S, B2 55 1~ 55 XTI
vt sz (Fig b KIK 1932). B KOOI
DV, bR L3 KO% 1284z, 9L
BZDHELH D GEAR, 1933). IRHKOD) b
FEMG O 1 KOA b KE <, BAERZIZREN 70m,
ESH 18m dHo7zc (KIF, 1932; Otuka, 1932).

SIS ORI HIXKIEESE, KL, KK AT
L, KEDEEE & KO E OB S A #BcaA L7z. K
HEEE I BT 2 B ORI KK 3m 1E L, W
Pl K 2m o KILEH L 720 e (R
1932; Otuka, 1932). KITHU A~ L 72 BE P 122 T
i, B (R L7 RO IR
IR A FEIERT Sem, HH Skm (3 EOHIILTIE, 5
XA Y N DOENPT-DULREICHIKL, Hdmwe 2
A TIEHEFH 15km OFILF BIEEOFANTHEIL) T
FEIKDSRED Stz (EAR, 1933).

4. F *

AETIE 1932 KO % HULIZER A VT I HIZD W
T, FYEBEREB L OROAMBEIC & 2 I
To7z. T L CHIIZHGE CRONERED LI, WE
A AT 572, 1932 SR KITEAIEEBIE SIS 7
HRIIIEENE TH )k ENEECH L. £2T5 A
WA OFEEIN A % FEhti L 7-.

BPAFCEREL L 723 0kHE, A2V M- e KR DM
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TAZOWTIZHRIEE 1em DL EOBEAE &S T 1 208
Wbt e L7z, 2otk Widstel 4@y (Li,B,0,) &
12 DEEGTHERLET I A — FERMERL, 1% - #%
T TCHAL A AL E K F B O XRF (AT 1Y
A 418 Magix Pro) Till5€ L7z, 447 /5 ¥ (X Matsumoto
etal. (2018) (ZfE~ 7z,

e BARGTIX, 1932 [EREIY h O R E Y E OF %
TAEMICOMETT 5720, 1932 4F KO0k 2§
WAEHRDOEHEIIZOWT Y, [ SE RN GHT %
1To 72, A T 1932 FHEK S & 6D 72 il 3,000 45 ]
DT EBEMENT D720, T 3,000 £ ORET
T 75 THAHAKI~AKI &, 1970 S ICONWT D
SH R T 7. 2=y FoEENE, M-l (1997)
ROMEHE - A0 (2004) 1 X BBEAFETE A L& L7 R
FUCHRILL 72,

5. R

FEA VT T HBO RO % Fig. 1 12RT.
HANTITHNOIEIZNE, Kl - /MED 2 DO KA
HY, INVTIERIEINSKIERE, TNHIZHRET S
BAMICE > THBE SN TWS, 1932 £ KOIEZ D5
HHS, EEBYOFAATEE S LT 2 LRI L
72 (Fig. la). AREAHIKITHR S 2 B AOOTZIKS
BliEix, KR (1932) 2L B EMh—T5. Z0
o0, R ClRToXI4xHEL, SN2 /E 5
85 I~ XKD &R (Fig. 1b).
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Fig. 1. (a) The red relief image map of the summit area of Akita—Komagatake volcano. An index map of the volcano is
also shown in the figure. Digital elevation data for the image map were provided by the Department of Erosion and
Sediment Control, Ministry of Land, Infrastructure, Transport and Tourism, Japan. The distribution of lava flows and
pyroclastic cones of Medake and Kodake cones is also shown. The dotted square indicates the area of Fig. 1b. (b)
The red relief image map showing craters of the 1932 CE eruption. The names of the 1932 CE craters, from I to XI,
are taken from Otuka (1932). The outcrop localities (1 and 2) in Fig. 2 are also shown. The large white arrow
indicates the direction of the photo (a) in Fig. 2.

6. Hb E R HEAEL Tz (Fig 2a). KIAEBIZAMIZED IR
LRI OFTETIIHE I~EXCRAFBEBELE L2 KO ERELARA2EAPRSN, HATE LSm ISEL 2.
BN TIIFEZE L TV EY, KEOKOTHLE K@ TEEL % 1AKOO K EHoO 2 # (Fig. 1b
I, & IKOFATIE, KOE?S 10~20m BEOHE O Loc. 1 8L Loc. 2) THRIAZADL. KA TIIE
DREAENRIGET, HERMELT cm DL EOKILESE E2~3ecm DELOETIZ, FEY - KEdlobRE %
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O ~FIKOD ) NEKIWKDSTES 5, IRk
IRFEEE B AT & 72 (Fig. 2b,¢). KA DBIEIL 2
~3mPUETHY, THIIBRTEX o7, THOD
FERIEZ, KI3F (1932) % Otuka (1932) 2SMEKEFIZHE
BL7-EME T L. ZTNWwZ Loc. 1 BL U Loc. 2
THERR L 7 MEREWIE, 1932 4E OMEJIHER & FIlr L 72

COMEW RO S E IV NEKIKARE LT
WBLO0, BHE L TIETHOMETHL. ZORE
B, ZOHERERE TR CTH Y, MERE I
FoNDKINESIE, B2 D kOrsil sz
WA TdH B LRI L 72,

ORI ORI D) 5, TV IZFHUEDOE VR
mAa) 7 ERERR L%, AR OBPENIC
v, A 3) TAXFEIRAER 3mm, KRR 1.5ecm
THY, EAEORKERL, RERLAENECL KL
KA L Cwd . AEERICE, BIROTREE X
REEBEER &, KBt~ r 23288 ER D2
FAER® 57z (Fig 3a). WTNOAEER S, )
DI AEIRE R L T 5 (Fig. 3a). %l
B, AEER OO bOZREEEER LHETH Y,
JRHESS TR MG 70 &, A5 HuBR 00 5 IRLIRAE 2 /R $ R
RO LN\,

7. BRFHER

KE Tl Loc. 1 (Fig. 1b) CTHIELL 72 1932 4EME W)
Mo, REWEOWEEEOH L A1) T 2 HF) &k
BEROZREBEESN O#8) 2y s 7y 7LCH

WixAtorz. £/, AiRo@Y 1932 FFHHHY P ORE
WE DAL BT 272012, 1932 F KOO KM% 7%

FTREHEDOBEHEIIZOVTH ML, &SI
3,000 FH O~ 7~ LB EME T 572012, AK3~AKI
DT T T L1970 FEWEHEPIC DT oW 21T - 72
Appendix 1 |21E, KFCTHT & To7- &L=y MIDOW
T, REMNZRRAFOE— FHIEB £ OEF LK 2R
LTH5b.

7-1 EEHEAFHIEFE

1932 S O 2 3) 7k, BEEEAN M L 72T
THIEINL L Vo7, FBEICE NSz EZ LN
AIRZERL, MBS TWARW (Fig 3a). F72&00
iR TR BEKILKDPSBAL TV A, ATYT7Z0
bOWREE %2 T ey (Fig. 3b,c). A1) TILEE
SREAYY 152v0l. % TH Y, BEESE & L CRHER (£—
FALBE TH 13vol.%, DLFFEE), 22A S5 AH (K
13vol.%), HEHER ($909vol.%) #&te, HeHEN
A LARZRAEZINETH S (Fig. 3b). FHEMIE
RAEZ Lemm OFIRHETH Y, £ OBEMITHE

%aT7xEdH, FBEHMTHVRGHEERT. PALA
AR K 0.8mm OFIRAETH ), £ < OB &AM
DOHEWER & Fio. HAHE 350K 0.8 mm O AR
OBREPOMIETH L. AkiINATar 74747
MR CTH D, FBOT T ARIEPROFHREAAEAT 5.
TRAEEBE AT EROABET, A3 7 LT
wmIE% < (9 34vol %), BEREME L TCRIER (B
32vol.%), PALAA (R 15vol.%) &, M=o Hit
A% &t BAMENREE LA L AALZREAETH S (Fig.
3d). BHEAIIRAERESH 32mm OFIREETH Y
HEGRRBOIED, 525 WIKHAFOBALBOON
L. TNOHIEEOS AXEBENC RS AR T, DA
LARIRRKY 1L.6mm OHETH V), MO BUGH L
Ao, RIS v —F—2 Vs T, FEiko
FHEA & BB E OB 5.

72 REEFHER

1932 FEH RO 2 2 ) 7 L ZREBE SN
T, W49 3,000 4EM DO AKI~AKI O T 7 7B LV
1970 AR W) & & A 72 2AG O I DV T D K,0-
Si0, X% Fig. 4 |28 L7z, ARAILO 84 3,000 4F B o
L, £ o= —TH—OME ML ¥ FE2IE
B3 %25, K,0 % Rb 7 & @ LILE (Large Ton Lithophile
Element)-SiO, XTI, 1970 M H Y & 20 4L LLET O
B TR 2 N LY PR T 5. K,0-Si0, X
BT, 20 HRLIET O IL, X 1T Sio, sk
e HIT K0 EAWMT 2 EMG L ¥ FEHMC.
ZLTI9324E A2 3 714 Si0, A5 53.5wt. % T, 20
AT OB A ESL P LY FED, &) bif AKI
77 I OMBHBEANIZ 7Oy b ERL. 2L, M-
(199712 L BT A V78w 7 BUZHNZ T, B -1t (2004)
KXo TAKL 77 FHV/NMEHREEZEZ SN TWE I L
REEZ B E, AKL 7 7 7 MRUZ 1932 4K EEBIZ 55
ALTCW2E LT, TOREXE ecm BETHY, K
BLKIWKY A X CTHHEFHTEL, IR LT
1932 SERE I D 2 3 ) TIdZF OREDHEIZKE W
ZEMD, AKL T 7 THROFHE SR Tld ek E 2
bNb. ZO—7, 1970 F Y IE SiO, # A% 59.0~
59.5wt. % T, 20 WA LAT OB AESL LY KLY
b K0 IZZ LW 2R, RiAEEE S 1 Sio, =
514wt % OZREGHEEZR L, 1932 F KOO %
YO HY, BXUAK2 77 T LAY
% (Fig. 4).

8. & Ei
8-1 1932 FEAXDEXIERX
ZIFE T 1932 EHEKIE, KEREAKEZE Z LN TW
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Fig. 2. (a) A photograph of the Crater I of the 1932 CE eruption, taken at the location indicated by the large white arrow in
Fig. 1b. The eastern rim of the Crater I and the caldera wall of the southern caldera of Akita-Komagatake volcano are
shown. Large ballistic blocks are scattered on the crater rim. (b) A photograph showing top of the western crater rim of the
Crater I (Loc. 1 in Fig. 1b). The scale bar is 1 m. Large ballistic blocks are scattered in the 1932 CE eruptive deposit. (c) A
photograph showing the southwestern rim of the Crater II (Loc. 2 in Fig. 1b). The scale is about 80 cm. The dotted area is
magnified in Fig. 1d. (d) The enlarged photograph showing the 1932 CE eruptive deposit. The deposit is tuff breccia,
containing silty, wet volcanic ash that coats scoria and lithics. (e) Schematic columnar sections of Loc. 1 and 2.
Abbreviation: PD, pyroclastic deposit.
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Fig. 3. (a) Lithic fragments from the 1932 CE eruptive deposit. These fragments are coated by thick, wet, silty ash in the
deposit. After removal of the ash, the deposit is sieved at -3~-3.5 ¢. Three types of fragments are recognized, such as
scoria, lava and altered lithic. (b) A photomicrograph (open nicol) of the black scoria. Abbreviations: Ol, Olivine; PI,
Plagioclase; Cpx, Clinopyroxene. (c) An enlarged photomicrograph of the area ¢ in Fig. 3b. Although brown clay material
adheres to the wall of a pore (indicated by black arrows), the scoria is mostly unaltered with a glassy matrix. In addition to
the characteristic of having a shape fragmented by foaming and being surrounded by an uneven surface, this suggests that
the scoria is the juvenile material of the eruption. (d) A photomicrograph of the lava fragment in the deposit. The lava is
clinopyroxene-olivine basalt, the same as the basement of the 1932 CE craters. This suggests that the lava fragment is an
accessory material of the eruption. Abbreviations are the same as those in Fig. 3b.
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Fig. 4. K,O vs SiO, diagram of whole-rock chemistry of juvenile material from two eruptions in the 20th century. Data from
Medake lava flows and pyroclastic materials and three tephra layers, AK1, AK2 and AK3, are also plotted. These tephra
layers are derived from Medake and Kodake cones during the last 3,000 years (Wachi et al., 1997). The boundary line
between Low-K and Medium-K series is from Peccerillo and Taylor (1976).

7o (FWEH, 1971). FEBICEFAI T, 1932 £ I
B~HIKEO L)V NEKILKAFE L7, FEYBX
OHIVER T TR E T 2B TH Y, HlF 2 AREWE
DIFFEIED TR D SN drodz. FoESCEFO
PetAdiciE, MR Tzl Y EESSEC R T
M7 &, MO FEHELIREE % 7% 3 5EILUERRS & e v,
ZO70, MKEHOMERE (KIE, 1932; Otuka, 1932)
TV IRBERENK EGR Lo 7z EHEIITE B

AR BT, SEPILEIC X D SR #E Lz kil
IKEBRE L7282 A, 1932 FRHYH ICIZIBED =
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LIHFELFBOT T AERFFT 570 8, REE LI A
HT 5. SHIZZOATY TS0, EAT53.5wt. % 2
FEOBFHEA A D AAEREEZNETHY, KOD
AR T A EOB Y (Si0, &A% 51 wt. % Hi 4
OHEWELEH PN A D AAZRSE) LIEHESE— FB &
DG AR CIX B &b (Appendix 1, Fig. 4). Dl b4
WMEh, oA TIZ1932 EHEKIZB L AEWE
SR L7z,

—h, BHEWHROREEF D) b, REECRELRY
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LTCw% (Appendix 1,Fig.4). SOOI Lh b INBEA

A 1932 Fm ket s - igach by, BEERN
EHIHBEER TH D WL 72,
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KThHholzEWEL.
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