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Takashi Kudo (2018) The Toya Ash interbedded with the eruptive deposits during the pre-caldera stage of
Towada volcano, Northeast Japan. Bull. Geol. Surv. Japan, vol. 69 (1), p. 31-36, 5 figs, 2 tables.

Abstract: A vitric fine ash layer was found at four sites of the proximal eruptive deposits during the pre-
caldera stage of Towada volcano. Results of mineral composition and refractive index analyses of tephra
samples show that the vitric ash layer is correlated to the Toya Ash. Stratigraphic relations of the Toya Ash
and the eruptive deposits from Towada volcano indicate that Towada volcano had been erupting before
and after fallout of the Toya Ash and had erupted more frequently in the pre-caldera stage than previously

thought.

Keywords: Towada volcano, pre-caldera stage, Toya Ash, stratigraphy, eruptive history, Pleistocene,

Northeast Japan
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2002 =y M6, THNORETZIY 7 kil
R & A ORBHKE U 72 T ALK - KILBEHER) T RE Ik
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Table 1 Petrographical features of tephra samples.

.. Grain composition (%) Heavy mineral composition (%)  [Light mineral
Sample no.|Oceurrencellocality” "o ) " m L ot Total n | Opx Cpx Hbl Opq Total n |assemblage
13060308I| Fine ash 1 94 3 05 25 0 100 200( 40 143 86 37.1 100 35 Pl, Qtz
13091310D| Fine ash 4 92 4 05 3 05 100 200(36.8 10.5 53 474 100 19 Pl, Qtz

*See Fig. 2. Abbreviations: Gl, volcanic glass; Lm, light minerals; Hm, heavy minerals; Lf, lithic fragments; Ot, other grains; PI,
plagioclase; Qtz, quartz; Opx, orthopyroxene; Cpx, clinopyroxene; Hbl, hornblende; Opq, opaque minerals; n, number of grains.

F2Fk Kl 7 2 L RO OIRITE.

Table 2 Refractive index of volcanic glass and orthopyroxene.

Sample no.|Oceurrencel Locality* Refractive index range Refractive index range
P ' u 7' volcanic glass (mode) n opx, y (mode) n
1.707-1.712 (1.710) 26
. 1.714-1.719 5
130603081 | Fine ash 1 1.495-1.502 (1.496-1.497) 60 1726-1.728 (1.727) 5
1.757-1.760 (1.759) 24
) 1.703-1.719 (1.710) 32
13091310D| Fine ash 4 1222 1232 qggg) 620 1.724-1.728 (1.726) 9
-504-1.508 (1.506) 1.757-1.760 (1.759) 19
*See Fig. 2.
13060308l
30 volcanic glass | 4, orthopyroxene
@ 20 8- I
Ke)
IS i
=}
Z 10 A 4+ l
0_ T T T O T T T T
1.49 1.50 1.51 1.52 1.53 154 169 170 171 172 173 174 175 176 177
13091310D 10
30 - volcanic glass orthopyroxene
8_
820 61
S
zZ 41
10
- 2 ]
O_ T = = T T T 0
1.49 1.50 1.51 1.52 1.53 1.54 1.69 170 1.71 1.72 173 174 175 1.76 1.77

Refractive index

Refractive index (y)

FSR 77 MBI EEN S KLT T 2 RORAADIENFHE 2 7T 4.

Fig. 5
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Refractive index histograms of volcanic glass and orthopyroxene from tephra samples.

EMERL, 106 kaD[EIFFMT A AND Z &N TER. DL
T2, Toyal# PRI 34T % HFIEKILOMEAFEE)IZ D
W, HTOERETS.

M1 ~ 412k 57 7 7@, Toyakk FHifRiZ+
AL D Wik i) Z2 K IFB /L Z > T2 Z & 2T
R4 T, Toyald HAIHKILEEFE O T2 3 1) 7 HEFi



WEFHAMN MRS 20184 H69%& HlE

PcEIZ E N EHEE R, Toyad &I 2 3V 7 kil
ERAS. W1 ~3T8, HHEKLERED T 7 75
ToyaZ EIZE > T3, D EDZ &iE, Toya® & T
A THRIEAKUAE G &2 T8> T2 &, &

512, Toyab® FEHAD % IS IZ-HRIFAILEED 2 2 Y
TG RIS THE L 22 L 2mT. &k, M
MW CToyaz PR BE T 2 3 ) 7k LEEHERNZ, Hh
M1 ~3TIERDohnimn., ZOHERKE LT, BEAR
O EOWEIZL D, BT 22D 7 kLR R
LD OMKAIC USRI L Zh > =TT, E A 5
ns.

TR O FILERIC BT, Toyalifid 7 7 7 J@)F
X F 2 6EHIZZP2, Toya, Scl Th bV, KT 7 T EOM
12 e — 4B A (TR, 20055 TR - /MR, 2013).
—75, FIEEEEIZ B\ TIZ, ZP2 & Toya®RIZHID 7 7
TNREAET D (EEIX). £/, Higi4 TldToyad & T 2
) 7 KIIEEHER (— BB AiScl stk h b e A b h
D ICEICHEh, 2ot u—2sE@ERETREET
miibz->TT 7 IMNRETS (FHEIX). b1 ~3Th,
FHIEKIEIRD 7 7 5 hToyaZ BLIZE > T 5. ZD
Ziid, BEEFIZBW T — AREOHERE L T 72 B
128, MIRAHE T SEBI A MRS > TnwizZ
&, WD K E LMY 2Z A E C#ELZ
LEART. DFD, HHIHEKAkE, eh T 7 BlDToya
FBETRIRIZEWT, ZhETEZAON T LD LR
ISR AR L=l h 5.

BE ARG TAR L REE NN T -2, T
U 2 & DOZECIFRIZ B0 THAE L 7= FR 26 1k
LSRN 2 6% 2 BRI R ORI L D E5h7z g
DTHS. AREITIICH72D, FERMOILITTFEIAK
WIS D7 > TR MEEIZ & - 72, EFHOFEHER
K, WfEHL00K BRI, RO - Wtkicd
Teo TGRS K 572, BREMICHR S EHP L LT 5.
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