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tion of the Usu 2000 eruption: Crack deformation measurements and theodolite monitoring at the northern and western foot
of Usu Volcano, Japan. Bull. Geol. Surv. Japan. Vol. 52 (4/5), p. 155 - 166, 11 figs.

Abstract : Numerous cracks were observed at the northern and western part of the Usu Volcano due to the
2000 eruption. Many echelon-type cracks were found at the northeastern foot of the volcano from March 30.
Horizontal displacement, width, and vertical displacement of cracks were measured on March 31, April 1, and
April 2. Deformation rates were dramatically decreased after the first eruption from 13:07 on March 31. Twelve
targets were selected at the northern foot of the Usu Volcano for theodolite monitoring. The monitoring was
started on April 5. Northward horizontal movements in the whole northern foot of the volcano were observed
until April 6. Deformation area became smaller and limited to the northwestern part of the volcano until April
10. Horizontal movements at the northwestern foot area were stopped around April 25. Many graben-type
normal faults were developed at the center of the uplifting area in the western foot of the volcano. Eight
targets were selected in and around the uplifting area for the theodolite monitoring. Uplifting and lateral
movements at 500m west of the uplifting center were stopped at the end of June. Uplifting and lateral move-
ments in the uplifting-center area were stopped at the end of July. Uplifting rates at the targets in the uplifting
center were 90 cm/day - 30 cm/day during the middle of April and the deformation rate was decreased
gradually. Targets in the uplifting center were uplifted ca. 10 m and moved toward west ca. 1 m - 3.5 m by the

monitoring from an observation point at the southwestern foot of the volcano.
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Fig.1 Observation site (N1) and targets (1-12) for theodolite monitoring at the northern foot of Usu Volcano. N-A, N-B and N-
C craters are active craters formed at the western foot of Nishiyama Volcano in early April 2000. K-A and K-B craters are
active eruption craters formed at the northwestern foot of Kompirayama Volcano. The Sankei Hospital was destroyed by an
active fault during the 1977-78 eruption. A square in the figure indicates area of Fig. 2. A 1:25,000-scale Mt. Usu topographic

map published by GSI on March 2000 was used.
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Fig.2 Cracks in the Sobetsu Spa area at the northern foot of the Usu Volcano, that formed from March 30, April
1, and April 2. A, B, and C indicate crack observation points on Route 5. A 1:5,000-scale Mt. Usu 2000 erup-
tion topographic map published by GSI (C-1- NO.284; X2-PF31, 32) was used.
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Fig.3 a: Echelon-type, right-lateral moving cracks at site A (taken from NW side of the Route 5; ca. 10:00 AM on March 31). b:
A right-lateral moving crack at site C (taken from NW side of the Route 5; ca. 11:00 AM on April 1).
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Fig.4 Plan view of crack distributions on the Route 5 at
the sites A, B, and C. A-5, A-12, B-6, B-13, C-3, and C-4
indicate measurement points for crack deformation.

—158—



AEKIL2000F- K O (LAZE) G 1£4)

AKPZER (L, AT h a2 IEE %), BAEE (W) %2
(HWi% B2 IEELT5) 2 mi AN -7, HiHAOFENT 3
H31H9K45%E L4 2 H 108404 B D 2[0] |} 5B D
AHE3 H31H 1015 &4 H2 H 11153 B o 2[0]
HECOFHINE3 H31 H 115578, 4 H 1 H 1014557 b,
4H2H 950 E D30T - 7=,

HHATIE, 3A31 HO 45 EOFHI T |, R AF%
B A RAKL.5em, BEA AR KAL0.4cm, P& H D %%
MRS 4cmé s 572, 4 A2 H 1084053 EHO G T
RN AR KT 7em, BIE A5 K10.4cm, V535
BIKZEN IR KD demE 5 > 77, WS A TD 134 Fr O &S
RDO>BREMEA-5EA-120 2 JiF (554X) O F %S F
EZHSHITRT. ZOX TR, HHATOEINH DA
SH30H12KRI B F > 72 L REL T 58, JREIFE 3
NBTREMELHE. ZOZL%#BEL TE ,A-5LA-120;

(cm) A-5 (cm)

i DZERLE 3 H 31 H 130575 D i W) DNk LIBE A%
7, BRI , V& 25 D3 5 & B 2N Ak &I L T
WBZERDbNS.

HEBTO3H31H 108455 D167 FF DEHAITIE A
B3 AR AR K7.0cm , BEIE A3 % K16.5¢m , 74
EHEEEPIRKL.OcmE 7=, 4 H2H 118E155 O FHl
TIZ AR R A K 14.5em , B 1S AY i K 16.5¢m,
WEBEENRKL.OcmE -7, B TD164 T DEF
HWHER DSBS R EMNEB-6LB-13D27 T (541X) D #lE
R AEBESKNTR . ZOXTE B TOHENHED
TERCHERN , B EIREEE T B REME A b 5. B-13D 4
BT A5RA- 128 [RBRIZ3 H 31 H 138745 O ok DI %
12 AN, BRI O ZE RS 23 IR DL T B Z e %R
LW, 7, B-6DfE R W A DRI % TN HIE I
IFEAEEDNENWIZEERL TS, ZOFEKEL T,B-6

(cm) c-3

O = NWHUDN® O

L: Right lateral movement (cm)
W: Crack width (cm)
H: Crack height (cm) (East up +)

1 4.2 4.3
:00 0:00 0:00

o
=)
S
o
S
S
os

5K A (A5, A-12) i RIB (B-6, B-13) 3 xiC(C-3,C-4) Dl H 207 D FHHIAS K. LAk 4" N ACFZE 07 (em) , WeBH T

(cm)  H:3%& 2 (cm; Vi B A IEE T 5).

Fig. 5 Results of crack deformation measurements at site A (A-5, A-12), site B (B-6, B-13), and site C (C-3, C-4). L: right-lateral
horizontal displacement (cm). W: crack deformation (cm). H: vertical displacement (cm).
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Fig.6  Sketches of a reference target and targets for the-

Target 10 (8305m)

odolite monitoring in the northern foot of the volcano.
Small open circles in the sketches indicate target points.
A number in parenthesis show distance from the obser-
vation point at N1.
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Fig.8 Observation site (K1) and targets (1-8) for theodolite monitoring at the western and south-
western foot of the Usu Volcano. Numerous graben-type normal faults were developed in the
uplifting center. N-A, N-B, N-C, K-A, and K-B craters are active craters formed in early April 2000.
A 1:25,000-scale Mt. Usu topographic map published by GSI on March 2000 was used.
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Fig.9 a:Severely damaged Route 230 due to graben-type numerous normal faults in the uplifting center (Nov. 12, 2000).
b:A 50 cm-high pressure ridge at SW of the Abuta-Toya interchange. Note hanging down electric power lines.
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Fig.10 Sketches of a reference target and targets of theodo-
lite monitoring in the western foot of the volcano. Small
open circles indicate target points. A number in paren-
thesis indicate distance from the observation point at K1.
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Fig.11  Results of theodolite monitoring at the western foot of Usu Volcano (vertical displacement: uplift
movement +, horizontal displacement: eastward movement +, horizontal axis: date). Numbers in the graph
indicate target points.
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