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Inner Structure of the Nigorikawa Caldera, Hokkaido, Japan
Hideyuki Kurozumr* and Nobuo Dor**

The Nigorikawa Caldera in southwest Hokkaido, Japan, is 3 km in diameter at the outer rim. Drilling data
from 42 geothermal wells of up to —3,000 masl (m above sea level) has been used to study the internal structure
of the caldera. Interpretation of the data shows an angular funnel shape, with a wide upper region (3 X2.5 km)
tapering to a narrower lower region (0.7X0.5km). The shear zone is the same shape as the caldera, that is,
rectangular with a NE-SW elongation. The caldera is infilled with vent-fill material, lake and alluvial deposits,
landslide deposits, and post-caldera intrusions. The vent-fill material is a gray, non-welded lapilli tuff and tuff
breccia, which homogeneously includes accidental lithics and shattered fragments, which were sheared during
pyroclastic eruption, as well as accretionary lapilli occurring up to —824 masl. The vent-fill is intercalated with
many lithic bands or lithic dominant zones that dip toward the caldera center. No large fault displacement can
be recognized around the caldera wall.

The Nigorikawa Caldera was formed ca 12,000 years ago by violent pyroclastic flow eruption, fall-back, and
the following subsidence by compaction with degassing.
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Fig. 3. Contour map of the subsurface caldera wall.

The contour is shown from Om to —1,900 masl. The

caldera wall is vertical below —1,900 masl. The line I-II is reference for Fig. 4.
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Fig. 5. Geology of well N2-KX-3 drilled near the
center of the Nigorikawa Caldera. The solid
circle shows the confirmed depth of accretionary
lapilli. See Fig. 3 for the location of the well.
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Table 1. '#C age in the lake and alluvial deposits.
The Libby’s “C half life of 5,570 years is used.

Sampling level (asl) | “C Age (y.B.P.) | Sample |Laboratory Number
10, 190150 wood GaK-17410
9,790+ 160 wood GaK-17409

Formation
Lake deposit 51m
Alluvial deposit 61 m

5. 00O00o0oooo
5-1 0000000
oooood, N2-KX30000, 00 —298~—2824
mO000000000. O0-=-330m0O00000000
goboooooooooOob. coooooboobo



ooboooooooo

265

Average of maximum three Maximum diameter Ratio of accidental lithic Volume of accidental lithic Core density
diameters of accidental lithic of pumice from Tertiary formation
(mm) (mm) (vol.%) (vol.%) (g/cm3)
0 50 100 150 200 250 O 50 100 0 50 100 0 50 100 2.0 25
100 Il 1 I P . 1 . 1 L Lola o1l Il | L 1 L Il Il
0 3 a
] 1 gb. ] ] yF2
¥ 1 v | ey
a VF1and VF2
-5 7
- 4 A
L. % 1 ° VF1
- 1 L)
- = >-.\ {1 9e
] J L ]
=100 2
asl = e (]
(m) L 1 {> ™
-1500 . v °
N . - 4 )
1 1 ®=1.0mm || m natural condition
1 E E A di diti
2000 1 (a) (b) (c) llgo.osmm d] ] o wet condition (e)

Fig. 6. Distribution of the average maximum three diameters of accidental lithics (a), the maximum diameter of

pumice (b), composition of accidental lithics from Tertiary formations in seven wells (c), volume of accidental
lithics in the vent-fill in six wells (d), and core-density variation in the vent-fill (e¢). Most of the average
maximum three diameters of accidental lithics are less than 50 mm (a), and the maximum pumice diameters
are less than 10 mm (b). The accidental lithics and pumice have been broken into fine fragments. The
composition of accidental lithics of Tertiary rocks increases at —500 to —700 masl and decreases with depth
and becomes 10% at approximately — 1,500 masl (c). The volume of accidental lithics larger than 1 mm in
diameter ranged from 20 to 40 vol.% (@), and increases from 20 vol.% to 50 vol.% by adding the volume of
accidental lithics of 1.0-0.05mm in diometer () (d). The stippled field shows distribution of the wet

core-density (e).
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Fig. 7. Core samples of the lithic band in the vent-fill collected at well N2-KX-3.

The bold arrow points

downhole. All core depths are shown in masl. (a): Core of the vent-fill with typical lithofacies cut along core
axis. (b): LB shows lithic band in the vent-fill, which is composed of larger lithics and pumices. (c): Schmidt
Net projection of 7-pole of the lithic band in lower hemisphere. The solid circle and open square show the
data above and below —600 masl, respectively. The arrows shows the direction of the caldera center. The
lithic bands of above —600 masl dip mainly toward the caldera center.

000, Dooooooooooooooooooo
(vol.%) 00 0.

0100mmO00000000 18~59vol.% 00O
0O, 00000 33vol.% (Fig. 6d) DO 0O. OO —304m
00000000 1.00~005 mmO 000000 37
vol,% 000, 000000 1.00mmOO0000000
020vol.% 0000000, 000000000 0.05
mmO0O00000000 50vol.% (0.2+0.8%X0.37) 00O

O. ooooo, ooooooood, ooooooo
goosmmOdO0000000O0O000O0, OOO0OO0OO
50vol% OO0 O00000000000000.

54 0000000000

0oooooo Mo 1~4mm0O00) 0000000
goooooooooooooood, ooooooo
oooodo. oooooooo70000, ooo000
50000 (983))uooooooooo. ood, oo



ooooooooooo 267

S clastic vein
O o

0 2cm

I=.=|

(@)

(cm)
2

0 2

od 1 T (cm) -651m

Fig. 8. Core samples collected near the caldera wall of clastic veins in Pre-Tertiary rocks and accretionary lapilli
in the vent-fill collected at well N2-KX-3 (a)—(c). Cores chip collected near the caldera wall of the vent-fill
(d). All depths are shown in masl. The arrow points downhole. (a) and (b): CV is a clastic vein in the
Pre-Tertiary rocks, is 1-5cm thick and composed of gray lapilli tuff including essential pumice whose
lithofacies is the same as that of the vent-fill. (a): CV at —899 masl has vugs and idiomorhic calcites. (b):
Accidental lithic of chert in CV at —888 masl is sheared with jigsaw cracks. (c): The arrows indicate
accretionary lapilli in the vent-fill. Accretionary lappili at —651 masl have a nucleus of Tertiary shale and is
4.3X6.2 mm in diameter. The distribution of accretionary lapilli is shown in Fig. 5. (d): Clastic veins 1-5
mm wide are recognized in the vent-fill. Some shattered accidental lithics have jigsaw cracks (arrow).
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Fig. 9.

Distribution of post-caldera intrusions in the vent-fill and clastic veins in the basement rocks. The location

of the andesite dike (@) and clastic vein ([]) in the basement rocks recognized from well data. The
distribution of the andesite dike and the lava dome in the caldera are also estimated from well data.
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Volume of pumice and ash fall
deposits (Yanali et al., 1992).

Volum of pyroclastic flow
deposit in the sea

Vz=unknown

sea

land

Volume of pyroclastic flow deposit
on the land (Yanai et al., 1992). Ve=2.2km

Volume of lost mountains
composed of Tertiary formations.
(120 - 300 m asl )

Alluvial and lake deposits
(including post caldera
lave dome : V2a)

° /Y
22,300 s ﬁ Vent-fill
Ve
+  +
23,000 e ]
1
1

Post-caldera intrusions
1 filling the vent

Fig. 12. Volume of the Nigorikawa Caldera, calculated from Figs. 3 and 4. The inner volume of the caldera from

300 masl to — 3,000 masl is 4.0 km?.
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