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Preliminary observations on the 2004 Rumoi-shichou-nanbu earthquake
—Geological damages, Ground motion and the Influence on hot spring well—
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Fig.1 Seismicity of shallow earthquakes (—50km)
in the northern Hokkaido area during 1997
to 2002 (Japan Meteorological Agency,
2004). Star denotes epicenter of the earth-
quake in this study (JMA) with focal
mechanism solution. Numbered circles de-
note major earthquakes in this region.
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Fig.2 Survey route of this research. Red and Blue
lines are the routes of hot-spring research
and geological research groups, respectively.
Circles show main observation points. Star
is the epicenter. Square indicates the loca-
tion of Onishika town area (Expanded in
Fig.3).
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Fig.3 Expanded map of Onishika town area,
northern Obira town. Black line and circle
denote main research route and road af-
fected spot, respectively. Photograph is GPS
by Geographical Survey Institute (GSI) and
Kyoshin-net (K-net) observation point by
National Research Institute for Earth Sci-
ence and Disaster Prevention (NIED). Topo-
graphic map is part of “Minato-machi” (1:
25,000) of GSI.

[mloHE 1z OMiEm Ol cRAEL TV D Db
Mha,. Fio, TOHIRTHRET ZEIEMEOA =X
LfRid, WO LIS 52 KT 3 & 0 K% »
» (RN A, 2002), Aol x =X Afie (FEdLE
[, WWIERD b E TRAELALS C OHE & T
HThs.

A TR T 19004E LI 1T e AE U Fe s e
MR & UC19104F 9 A 8 HdbigEdtiry (Hufip, &
1 XD) oHiFE (M5.3), 19184 5 H26 AL Lk
i (R, [EO) oHiE (M5.8), 19474E11H 4 H
JeimEPE A (R <, [@) oHiE (M6.7),
19684 7 H1THEHI STt (RI%E51, [[®) ot
= (M4.0), 1986%E11H13HZEHISFHRE GRH, [F



SERk164E12H 14H I

@) oHiE (M5.3), 19954 5 H 23 H 22513 Fr th s
(teE, [RG) olE (M5.6) »3d % FLIREXSSR
A, 2000). ThoBVFnd 7L — FHOERVHIE
Thbh, M6 zHAMEOHEFIDIIVWdDOD, M
4~57 53 ZOMENKEZSHEL TV S T Epibh
3. 19104FE £ 19184ED 2 - OHIFE (2 4 [E O HIFE & IS
Bt (=27 =F2—F) BEERLT, ERBEEL
fmé’tme FRciHIRETh 5. 19100 H!
Efi%ﬁ B, PR, SRS & TR 4 ABHL
%EEH/J\*&?T%EE&TEMM% 7213, /ﬂzctlﬂ@(%
SHImITEBRPELCLTVWSE. i, 1918FoHIET
FHREETERE L Z2BHIL, KE, LBICERMISEEN
HELTVE WLIREXSRE ,mm) CHHRS Rt

Il #HEMIEOHTE - #E

JFNC E 6425 &, K%E@%Eﬁiﬁ%ﬁ%¥
DB (FU800 5 ERTLIRR) BT 22 —5 v 7 7L —
b(?A—w7V—b)&ﬁ*7V—b(ﬁ$—/7
FL—1) MoEMESNIERILLI) - v ThD
[HAEBREASE | (G, 1995 ; %, 1993 ; i,
1994MS ; 1997 ; 1999 ; K471 24, 2002) KL T
W5, ﬁ“ﬁ%imy?ﬁ$@7ﬁﬁyﬁﬁﬁéﬁn
) v BRI L, diErEER - iR A AN g o
T4 v BRI FICELHDTH @, 196441 E IS,
19834 H A rh S, 1993 4F b it i p V4 ivh i 2,
19954E 4~ ) v b iE 72 & R Bt cRA L T
W3,

LS T O MR b &0 7 iGWE O 9 5 4 K
B Lo icmRan GEWEMESHE, 199D, x4
77 b =72 (ARTEFEAKOMRE) L, b
BT IS A KA D X 51 T XH 5 VIKIT HifAX
srcx b (I, 1994MS ;5 1997 5 1999). I IX (Padb
) B X OVIX (bdbigs H AL RS 2&bE
7o b O HARBRBEE T ITHY 4 208, SlRl0RH
FFFEEOHIEZICBAR T 5 DIIVIK TH 5. VIX A
JEdr > & R5E « BERL—FIPL < (LB & T D il
T, h~BARHcE RGN 5 7 & 20k R b
S 7ITmans &9l ﬂwﬁﬁm®~%f£ 17,
RERT I DARS 1 RS AsTE T £ 5 0, PRI - &
SR 5 IS PYRIC TSR A 72 2« TEREES A
HFAET S (b« B, 1993 ; 1997). HiE2FrJIl
I, IKZERECZ WY — v Th b, Hiclbims
JLEB (VIX) 648 ) YEFERIC T TR, A5IE I
(1998), H#FEA (2002) X HKIZA (2003) 75
ETIEFEFELOWIIESED ShTw b,

RIT, B T B 2/ NFERT~ W FTHT O H AR
BucH i 2HE - B OME 2B S, OHIF T
= ﬁ@b%ﬁéﬂéEﬁNMﬂﬂﬁﬁﬁ SHHl L
TH, WEEHIEEIRINL &R T 7 &

Frrgafi coeh Lo iR o Bt Ay (A 11« JILEJEORER - $5RBEIA

- [iEfci « B FHE 116

DN« ORISR R I T 2 DA TH 5. iHkE
o5 Ot « BTHSHE, 200D icB8WTd, I
medecid, wEBREMAR 7 — Y be, T, 9D
RRER L ASE  Gliie & 0 10knfERE) £ TUAD3% 45,
ﬁﬂ%muﬁm6$$§M*ﬁUfi Bbliczr—
ym&7w&&@ﬁf BITIR - TR 1 kmPIN TR

KTt ZiIcE@EL WV, @%Eébfi,%5.um
Ao WA N3 -3 N e s | 7 e 0 3 [ QA )
IEEWE, £ @ 5 kmld &4k EHiT R bk —
FAREVEE] TE 2 JIBWIE D 2 2 OGS E S h
TWwa (EWEIFRSHRE 199D, chsldundnsd
MESERE 1, WREIEIRB & SN, HED oM = Kk
fEEEE>< 5. F/IBHERRA T — Y T Ok
MZEZEMSETWS GHWETFILaim, 1991 5 /it -
W] R, 2001).

WS B o 2 B =R O KEB S E,  HhEB T
%@ﬁﬂ%?(@a@aﬁ? ) e, HigrE
P IR T 15 & OLPEE 0 53T + SFri i
Wirrc, bAroth e Bt~ 7 2 £y
F4 g (BUREWS) ~=ilg WEkRS) MK
mié(ﬂ%iﬁxl%@(%5l)‘Eﬂ%@%éw
i%@iﬂ%if%ﬂéﬂ%ﬁ%ttf SERE
SREENTE, TR L % VTS (— SEETE) o 3 %0
WrEnrmonTcuws GofEiEh, 1954 ; 1956 ; i -
HH, 1995). Th s iFvIh b Ibdbvi—rEr g
T, B10kmDIEE % &0, REWEIZIEETH 514
& WrE O BT 1.5km @ IR % 36 W\ CRAT L TR B 28,
RIS STV GEBIEHIESHE, 1991).
—J, FGuiRES L, TEWTE T 2 1B WE O B
L, TR B =R /1B ER, S5z o®)y
3kmE LT Aulimfa b 5 GEL XD, 1B
WRIIPEREZE OB X CHEM oA & >—74,
Autliafh kg s iR g 2 HEE & o,

BER D & Sz ARFAE L B O * H = X AfRDPA
B, TEWTE & 3O BER - TR D OWiliE £
VRERLTOVS, o hEERICE S0 5 R
DI (3 RN g S T TH v, SIBEECL
S N g TR <, REET A RO T
WA OMEIIC L DERINCAE e b D EHEES N 5.
THbL, FWIEOEINC L D IERS hiciskis o
PEBIICAE Uty 7 25 2+ Th S afetErEmw (B
e K FLE). (kA J11ED

IV RAERER

V. 1 #&Y -1 - MEORERAE

V. 1.1 EBR#HE

BRHE D 5 BITIC X E S TRETHRER
FELAE 2 B L C /NS MR TR fJ\z‘»éZBZ%fﬁ
DIFRMITICPR S N tc. & 7o/ PRI SREET R R O il



[X:FEigE [X:F5EE5AINES

At U B TR,

%1765, 113—128, 2005

M e a— ANl
j FREE

il

MR : F&MsHEB~ODIREET (11X : IR —REREREE, IR IR - BRELEE=%
MR, MoK : FEIMNFRFRERERRAT], MK FAAOIIKIER - SLFHEE)

VR : F &l (VX BREITO RILEES - #ERS], VoK bR - TR

VR LRI AR — e VIR dbdtisE B AEaEER

(B)

F4X

Fig. 4

2004 BHXFT g n
HEOHE ER !

T i (.4
I@ ".M;::,::-'
] :_,_-
.II — T
J G
‘.\"1._'-‘-\.-- !l "
R
100km
[T

(A)x AT 7 b =27 BN A bl O KX 53 (R, 1997 X« nEE)
(Bt o iE e 53 A GEWT 7224, 1991 & 0 k)
(A) Neotectonic zoning of Hokkaido and its vicinity (Oka,1997)

(B)Distribution of active faults in Hokkaido and its vicinity (modified from the Research Group for Ac-

tive Fault of Japan ed., 1991).
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Fig.5 Geology of the disaster area (Obira and Tomamae) and distribution of damages induced by quake.

Geologic map is simplified from Matsuno et al.,
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Fig.6 Sketch map showing the damage of the
Road 232 at the mouth of the Kotodokko-
gawa River and co-occurred very low cliff
at the beach.
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Fig.7 Locality map of the slope movement.

(A)Locality of the failure of man-made fill at the fringe of the fluvial terrace, Iwami, Tomamae.
(B)Locality of bedrock sliding and fall on the right bank of the Rupeshupenai-gawa River, Tomamae.

Topographic maps are part of ‘Tomamae’,

Geographical Survey Institute.
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Table 1 State of investigated wells and change after earthquake.
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Fig. 13 Gas pressure transition of Tomamae town
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Photo 1 Cracking of asphalt pavement due to col-
lapse along shoulder of the Road 232.

BE2 EE23258, /METIIECIC ST 5 B0k BiEEE
DR, I~ D3 H 75 .
Photo 2 Damaged and slightly tilted concrete
seawall (retaining wall) of the Road 232
at the mouth of Kotodokko-gawa River.

BE3 /NPT R e o gk i Bic Bk s h
T BEREE I BRE S N, TEREIC X 28
D LAY GEERY v V).
Photo 3 Buckled asphalt pavement due to com-
pression at the road on the marine
tarrace, SE area of the Onishika, Obira. BHE4 /NEHEEO ANFICH SN 822 o i,
Dashed line showing the ridge. Photo 4 Collapse of chimney, Hirotomi, Obira.
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Photo 5 Sand boils at the Onishika Port, Obira. Photo 6 Uplifted septic tank, Onishika Kousei-en,

Onishika, Obira.
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X Photo 8 Rotational slide of the man-made fill,
# Iwami, Tomamae.

BE7 /NEINMEF N O dg i BB L 7Bk o
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D9 < FEMTHERE DSTEE.

Photo 7 Very low cliff (arrows), like beach scarp,
occurred at the beach near the mouth of
Kotodokko-gawa River. Concrete seawall
was damaged at the southward of inter-
section between the cliff and wall.

BE9 [6fk. HimicBh LR HERE L 70RE A
B0, TCIHMEEATH -7
Photo 9 Ditto. Trace on the road shows that the
foot of sliding body deposited there, al-
though it had been already removed.
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Photo 10 Rotational slide of the man-made fill,
Iwami, Tomamae. Photo shows head

scarp and landslide body settled on the
slope. Arrows show minor scarps.
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Photo 11 Bedrock sliding and fall on the right
bank of the Rupeshupenai-gawa River,
south of Sankei, Tomamae.

BE12 /PETREER, BEMHIcEs 1T 2 KETHHO
RHF B,

Photo 12 Collapse damage of the top of sacred

arch, Itsukushima shrine, Onishika, Obira.

BE13 /NEATREE T, BEESFICE O 5 Sk E
Photo 13 Damage of tombstone, Kouseiji-temple,
Onishika, Obira.
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