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Abstract

Borehole core samples from the Sobetsu observation well constructed by NIED at the northern foot of Usu volcano
are described. The total depth of the borehole reached 201 m from the surface. On the basis of the lithologic
features and fission track dating, the borehole cores can be divided into three stratigraphic groups. The upper part
(0 to 22.8 m in depth) consists mainly of dacitic debris flow (lahar) deposits. The middle part (22.8 to 78.6 m in
depth) consists mainly of basaltic and basaltic andesite lava flows. The lower units of lava flows have water-chilled
features. The lower part (78.6 to 201.0 m in depth) consists of alternate congromerate and pumice tuff layers. The
upper part can be ascribed to the secondary debris flow (lahar) deposit of historic Usu eruption deposits distributed
on the volcanic fan of Usu volcano. The middle part can be ascribed to subaqueous and subaerial lava flows of the
Usu somma edifice. The lower part is interpreted to be a deposit of gravelly delta that occurred on the south margin
of Toya caldera. The pumice tuff layers in the lower part are interpreted to be lahar deposits and the materials
constituting them are Toya pyroclastic flow, Kuttara Kt-2, Shikotsu pyroclastic flow, Us-Ka and other Late
Pleistocene tephras. The geological section obtained suggests that thick unconsolidated Late Pleistocene sediments

may underlie the northern part of Usu volcano.

Key words: V-net, Borehole core, Usu volcano, Toya caldera, Lahar deposit, Subaqueous Lava flow, Eruptive
History
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Fig. 4 Schematic columnar section of the borehole core taken at the Sobetsu observation site.



HEOEEN TG aTER OF LR B RN

EVE AN

R

.
_

7

=
H
255

%

s
50
toleS

bt

S
e
i

5
3

25

MELTLS,

—REEFAEIKE
(RI% - R 4) BB HE No. 1
E
HEES RE% - . L
&R E=Li: R 3227
IR
zﬂmai%aﬁ:gg*ffﬂgﬁm
HUILM-FHE ALK ({2 {0} 5~ 1
BICE - Al FAYANHEREOBREREST, BIER BB NIUE LB
v TRRHEREY NEIPRERESERISELL, LD | SIE | MO RIEFDN L
ol BAHIE(6cm, BEDBAHEL3om, BRI R TR
0.45-0.58m, 1.70-1.78m, 2.45-2.60m, 4.70m—
5.00mlF#S & DAL K ILRIK,
R
:;0:0'
ke . 12emU T OFAL-RHREERILEBHMD .
X P ROLEIUY | et | 55, PEAFBEIBILERSY. A1 | o0 | RARHEORKNMGE
e = H—&n K | BEE~BEORBRLEESL, 2EiE | S8 il

T <]

IR

BERBLU
E 4 (X (25.6cm)LL
torEELR

BERO BERHKER

E 4 1Z(25.6cm)LL
EOZ2)T7-BREE
b

BT8EE-22U7

R AR

KRR

#&t - EALKILR

TRR-RRERY

SAL R - S8 PSR

HRIRHEREY)

7L

BDyTA2T ADFHER

DEHLEL)

HBRAMOHEE

233

‘|har
(EIZ15m LT

F{A=d
(ZEI215m LAE)

4R 37 ORRY
Columnar section and description of the borehole cores taken at the Sobetsu observation site.
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Fig. 5 Columnar section and description of the borehole cores taken at the Sobetsu observation site (continued).
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Fig. 5 Columnar section and description of the borehole cores taken at the Sobetsu observation site (continued).
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Fig. 5 Columnar section and description of the borehole cores taken at the Sobetsu observation site (continued).
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Fig. 5 Columnar section and description of the borehole cores taken at the Sobetsu observation site (continued).
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Fig. 5 Columnar section and description of the borehole cores taken at the Sobetsu observation site (continued).
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Fig. 5 Columnar section and description of the borehole cores taken at the Sobetsu observation site (continued).
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Fig. 5 Columnar section and description of the borehole cores taken at the Sobetsu observation site (continued).
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Table 1 Representative whole-rock chemical compositions of Volcamc rocks of core samples from the Sobetsu observation site.
All the analysis values for major elements have been normalized to 100% volatile-free with total iron calculated as FeO.
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Fig.7 Refractive index histograms of volcanic glass and cleavage fragments of heavy minerals of tuff beds from borehole
core taken at the Sobetsu observation site. The solid bars show the range of the refractive index of the marker tephras (
Kasugai et al., 1990 ; Yamagata, 1994 ; Machida and Arai, 2003 ; Goto et al., 2018).
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Table 2 Zircon fission track dating of core samples from the Sobetsu observation site.
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W 489 m DN T

Polarized-light micrograph of olivine two

Photo 4
pyroxene basaltic andesitic lava : 48.9 m in depth.

#5781 HGR

SZEREE201m
HE1 A 5’{'{':’:’ (A TR e N o
Photo 1 Full view of the Sobetsu observation site.

o

wE 5

Cr
.

747 m O w AL Y
Photo 5 Polarized-light micrograph of two pyroxene
basaltic andesitic lava : 74.7m in depth.

FE2 SHOERE M4~2mFIcE NS B o
(% Us-b 77 JITELD) EF A U1 MEER (h).

Photo 2 Pumice (left: similar to the tephra of AD 1667) and
dacitic clasts (right) in lapilli tuff (debris flow deposit) :

14~22 m in depth.

A

T 6 HIE 768 m MIEDH T AW /23 AL 0T
5V S DR TS

Photo 6 Basal autoclastic breccia part of vitreous
basaltic andesite lava flow: 76.8 m in depth.

SE 3 B 406m ORIz 2 h—E
Photo 3 Reddish oxidized clinker fragments of lava
flow: 40.6 m in depth.
—25—
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SE 9 HERE9.ImFok T B BN E
BB O RS D,

SE T EJE 79.8-79.9 m M 3E D EVET S . . . .
+ A m (IR OEETZ Ly Photo 9 Volcanic gravel at 96.1 m depth including Usu

Photo7 Sandy siltstone (lacustrine sediment):

lava-lik 1 le.
79.8-79.8 m in depth. somma lava-like subangular pebble

GE 10 HJE 994 m P 5 E T ER
Photo 10 Andesitic volcanic gravel at 99.4 m depth.

SE 8 A 94l m FIEORFE (5). IRVEE R
R () Ee .

Photo 8 Tuff bed at 94.1 m depth (upper: reworked
tephra deposit) and its included light gray
pumice fragment (lower).
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GE 13 ¥ 168 m (OB H E e ERE T
Photo 13 Pumiceous lapilli tuff (debris flow deposit): 168 m in depth.

BE 14 A 178.1 m ' 3E O B9 TR B
Photo 14 Diolitic gravel at 178.1 m depth.

FE 1 EJE 114m FEOR o 8BTS ().
R IZMRED N T T AR 2E ().

Photo 11 Pumiceous lapilli tuff (upper: debris flow
deposit) and its included volcanic glass
fragment (lower): 114 m in depth.

FE 15 HIJE 185m FIE DRy L g .
Photo 15 Alternating layers of pumiceous tuff and lapilli
tuff (debris flow deposit) : 185 m in depth.

HE 12 HJF 165m (I I NB e BE S O EREE Ty
Photo 12 Pumiceous lapilli tuff (upper left: debris flow deposit) and its included rounded

pumice (right) and volcanic glass fragment (lower left) : 165 m in depth.






HEOEEN TG aTER OF LR B RN

11m
12m

13m

14m |
15m
16m
17m
18m
19m
20m
21m

22m

24m

a7z

R
1m
2m
3m
4m
5m
6m
Tm
8m
9m
10m
11m
12m
13m

14m

15m
16m
17m
18m
19m

20m

21m

22m

23m

&1 fAEEG P THRINLIT DOFE,

Appendix 1 Photographs of all core samples from the Sobetsu observation site.
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Appendix 1 Photographs of all core samples from the Sobetsu observation site (continued).
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Appendix 1 Photographs of all core samples from the Sobetsu observation site (continued).
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Appendix 1 Photographs of all core samples from the Sobetsu observation site (continued).
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Appendix 1 Photographs of all core samples from the Sobetsu observation site (continued).
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Appendix 1 Photographs of all core samples from the Sobetsu observation site (continued).




HEOEEN TG aTER OF LR B RN

R R
150m | 151m
151Tm 152m
152m 153m
153m 154m
154m 155m
155m 156m
156m 7 157m
157m 158m
158m 159m
159m | 160m
160m | 161m
161m | 162m
162m | 163m
163m 164m
164m | 165m
165m 166m
166m 167m
167m 1 168m
168m | - 169m
169m 170m
170m | 171m
171m | 172m
172m 173m
173m | 174m
174m L 175m

Mék1 HEOCEEGIY THERINLAT OFE (DDF)

Appendix 1 Photographs of all core samples from the Sobetsu observation site (continued).
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Appendix 1 Photographs of all core samples from the Sobetsu observation site (continued).




