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Volcanic Products and History of the Caldera-Forming Eruption of

Ohachidaira in Taisetsu Volcano, Central Hokkaido, Japan

Eiichi SaT0™ and Keiji Wapa™*

The 30ka caldera-forming eruption of Ohachidaira in central Taisetsu volcano, Hokkaido, produced Plinian

pumice-fall and pyroclastic-flow deposit that contain juvenile products of pumice, scoria, and banded pumice. We

reconsidered the eruption history of the caldera-forming eruption on the basis of combined geological and petrological
data. The pyroclastic-flow deposits are classified into two types based on petrological features: Hb-type and Px-type.
We identified three representative outcrops of the main deposit types at the foot of Taisetsu volcano: the Oiwa outcrop
of an Hb-type pyroclastic flow, the Obako outcrop of a Px-type pyroclastic flow and a Plinian pumice fall, and the
Tenninkyo outcrop where a Px-type pyroclastic and an Hb-type pyroclastic flows are recognized in the upper and lower

parts, respectively. We analyzed the glass compositions of juvenile pumices as means of discriminating the two types of

pyroclastic-flow deposit and estimated the flow directions and distribution of the two types of pyroclastic flow. The Hb-
type pyroclastic-flow deposit is distributed in north-westerly and south-westerly directions. On the other hand, the Px-
type pyroclastic-flow deposit is distributed in north-easterly and south-westerly directions. There might be more than a
few hundred years interval between the Hb-type and Px-type pyroclastic flows.

Key words: Taisetsu volcano, Ohachidaira, pyroclastic flow deposit, outcrop, volcanic history
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Fig. 1. Geological and index map of Taisetsu volcano. Solid circles show the locations of the outcrops and sampling points.
The geological map is modified after Fig. 2 of Sato and Wada (2012).
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Fig. 2.
hornblende (vol. %) phenocrysts for pumice and

Modal compositions of pyroxene (vol.%) and

scoria. This figure is modified after Fig. 3 of Sato
and Wada (2012).
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Fig. 3. Whole rock compositional variation diagram of

TiO, vs SiO». Analysis values are normalized to 100
wt.%. Solid and dashed lines show regression lines,
drawn by the method of least squares, for Px-type
and Hb-type, respectively. This figure is modified
after Fig. 4 of Sato and Wada (2012).
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% (Fig. 5¢). MK ICE CREICIIFRIZEHEIAL NS,
Layer-2 O FEUIBELFEC 1m BEOE K2 ML &4,
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VAR 22 B2 SERED H e v,
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Fig. 4. (a) Photographic image of the pumice-fall deposit at the Obako outcrop. The dashed lines show the unit boundaries.
The image shows the details of the area enclosed by dotted line in Fig. 4b. The hammer is 36 cm in length. (b) Columnar
section of the Obako outcrop. These figures are modified after Fig.3 of Sato and Wada (2010).
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Fig. 5. (a) Photographic image of the outcrop around the Tenninkyo hot spring. The dashed line shows the boundary between
Layer-1 and Layer-2. (b) Close-up photo of the upper part of Layer-2, composed of fine and coarse fragments

alternations. White arrows show the fine layers. (C) Close-up photo of the boundary between Layer-1 and Layer-2.
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Table 1. Major element compositions of glass from juvenile pumice samples.
Locality Oiwa Obako Kikusui Nakadake-bunki
Lithology Pyroclastic flow (pumice) Pyroclastic flow (pumice) Pyroclastic flow (pumice) Pyroclastic flow (pumice)
Number = = N=19 N=16
(Wt.%) a' b' c! a' b' c' a' b' c' a' b’ c!
Sio, 75.57  0.54  79.23 76.08 091 78.06 75.69 1.14 7893 75.67 099 78.63
TiO, 0.19  0.03 0.20 0.24  0.03 0.24 0.17  0.03 0.18 029 006 031
AlLO; 1122 0.13  11.76 11.54  0.10 11.85 1123 022 1171 11.59 028 12.04
FeO* 0.17  0.08  0.18 0.83 0.19  0.85 032  0.08 034 0.48 018  0.50
MnO 0.04  0.03 0.04 0.07  0.05 0.07 0.02  0.03 0.03 0.02  0.03  0.02
MgO 012 002 0.13 0.18 0.02 0.18 0.06  0.03 0.06 0.13 0.04  0.14
CaO 0.95 0.05  0.99 1.05 0.06 1.07 0.96  0.04 1.01 1.07  0.16 1.11
Na,0 265 007 277 284 007 292 246 012 257 2.63 017 273
K,0 447 021 4.68 454 016  4.66 497 027 518 427 026 444
Cl 0.01 0.01 0.01 0.11 0.06  0.12 0.01 0.01 0.01 0.11 0.03 0.11
Total 95.38 100.00 97.46 100.03 95.91 100.00 96.23 100.02
Locality Obako Tenninkyo (Layer-1)**'  Tenninkyo (Layer-2)**'
. . . Block of welded

Lithology  Pumice fall (pumice)*'  Pyroclastic flow (pumice) pyroclastic flow
Number N=16 N=14 N=16
(Wt.%) a' b' c! a' b' c' a' b' c!
SiO, 7440 046 76.24 7497 096 78.02 77.04 055 79.56
TiO, 0.33 0.05 034 022  0.04 023 0.19  0.04 0.19
ALO; 1220  0.16 12.50 11.52 0.17 1198 1135 0.17 11.72
FeO* 1.71 0.15 1.75 1.02  0.08 1.06 022  0.08 0.22
MnO 0.06 0.04  0.06 0.04  0.03 0.04 0.04  0.03 0.04
MgO 034 0.03 0.35 0.17  0.02 0.18 0.08  0.03 0.08
CaO 1.63 0.07 1.67 1.10  0.06 1.14 1.00 0.11 1.03
Na,0 267 018 274 256 015 266 217 010 224
K,0 4.11 0.16  4.21 434 015 452 472 031 4.87
Cl 0.19 0.02  0.19 0.21 0.03 0.22 0.05  0.06  0.05
Total 97.59 100.04 96.09 100.05 96.83 100.01

a' Average of N analyses.

b' Standard deviation of N analyses.

c! Analyses are normalized to 100 wt.%.

%l
sl

Data after Sato and Wada (2011).

® Layer-1 O H L 1ZIT—FH L TWA. L7H->T, K
B O K HERE Y & RO Layer-1 5% LA BE & & 2
LND. KEIE KGR S A CHE L, BAaO
77 AMBAE R ABED Layer-2 128 F 15 G &K S T
DHFEER T T AL ZRL TWa. L7z > T,
RNBED Layer-2 I2E& F N A EREIKEDOERE, Kb
L — D KRR OEREH L EZE 2 5N D,
DEOfERYP S, AEWE (BH) oF 7 2z f
WOKIRERHERE O 5 4 TR EFET HZ LT HETH %
LER LN, MEEILRLEELFHRE &b THRER
WZHI§ A2 E T OIAMEICY A TEREEET A2 ENT
&5, FFICEHKBIKE I C oW TR B E L e bl
BiE 7o s W 7280, 77 AR R VS 2 &
WHEMGEFEE D, Fo, W7 AMBERFLLR
% & Bl 2L Px-type A IZ DWW TIEHFHESIED T T A
RS R R R AN L 22087 o TH Y, Hb-type B

Pumice in Unit-h of pumice-fall deposit (Fig. 3).
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WZEIED B K RHERE ) OB O F T AR ASBHBE 12
7 5 T2 (Fig. 6). Wi, KGR OF T > T
A U7cBE TRA & RIERHERE ) th OB DAL A5 5
% B BIH N OPORBUBLKIGR THE SN T 5 (B
ZAZ, ARHT - W11, 2008 ; Bégué eral., 2014). Bégué et al.
(2014) 1x, =2—Y—F ¥ RO ¥ 7 RKIH T 244 T4
A LA N2 ) KD H VT 5 KA D TR
DFEFNA U TEBA DT T A KR & F
NDZEHOT T AR E D b Si0, = THI 2wt.% &



REKI, FERE7 V77 TR O ) & K E) 165

O pumice in pyroclastic flow (Obako)
O pumice in pyroclastic flow (Oiwa)
X pumice in pyroclastic flow (Nakadake-bunki)
<& pumice in pyroclastic flow (Kikusui)
+ pumice fall (Unit-h) (Obako)
M pumice (Tenninkyo Layer-1, Sato and Wada, 2011)
& welded tuff (Tenninkyo Layer-2, Sato and Wada, 2011)
wt. %
25 T T T T
. *
Al pumice fall FeO* |
1.5} f -
1L
0.5t
0 1
75 76
5.5 -
T T T &@;g""?
K0 Ho-typg e .
5L F,:)Elmlce \ > ..:‘
O O~~~ \3] '
. - XEEE G0 ¢ o
pumice fall l‘% ‘.
451 S -jx ?f’?
> R XVN
- xi o o
4L Px-type\\K o i
pumice "---x-
3.5 1 1 1 1
75 76 77 78 79 80
wt. %

Fig. 6. FeO* vs SiO; (upper) and K>O vs SiO, (lower)
variations of glass compositions of juvenile pumices.
Total iron calculated as FeO*. The enclosed areas by
dashed lines correspond to Px-type and Hb-type pum-
ices based on mineralogy.
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