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Characteristics of great earthquakes occurring
in the central Kuril Islands
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We investigate the characteristics of great earthquakes occurring in the
central Kuril Islands on 1915, 1918, 2006 and 2007. Comparisons of seismic in-
tensity distributions, tsunami data and waveforms of above four events were
made. Though magnitudes of these earthquakes were almost the same, only
the 1915 event did not generate observable tsunami. This fact may be due to
deep focal depth of this earthquake. Similarities of seismic intensity distribu-
tions between the 1915, 1971 and 2008 deep-focus earthquakes also imply that
the 1915 event was the deep-focus event in the northeastern Okhotsk Sea.
Waveform properties of the 1915 and 2008 events supports above hypothesis.
We conclude, therefore, that the 1915 earthquake was not the event in the cen-
tral Kuril Island but in the Okhotsk Sea with deep depth. Large tsunami and
widespread felt area of the 1918 earthquake show that this event was a typical
shallow-dipping thrust event on plate boundary as indicated by previous stud-
ies.
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Fig. 1. Focal regions of earthquakes occurring in central Kuril Islands. The 1915 and 1918 data
are taken from Fedotov (1965). Epicenters and focal mechanisms for the 2006 and 2007 are
taken from Japan Meteorological Agency's catalogue and Global CMT Project, respectively.
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Fig. 2. Seismic intensity distributions for the 1915, 1918, 2006 and 2007 earthquakes. Maps are
depicted on the same contraction scale.
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Table 1. Observed parameters for the 1915 (on the left) and 1918 (on the right) earthquakes at
JMA seismic stations. [0 00 0 0 epicentral time, O 0O 0 0O 0O 0O O O O duration of preliminary
tremor, O 0 0 O maximum motion, 0 0 0O O O arrival time of maximum motion, 00 O O ampli-
tude, 0 0O O period, O O O intensity, 00 O O O seismic station, 0 00 hour, O O minute, O O sec-

ond, 00O OO O micro meter, 0 00O O no felt, O O slight, O

(00O 0O) Ostrong-.

(00 0)0weak-, O 0Oweak, O
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oo. MsOOODOOO, 1915000000 Table 2. Magnitudes of earthquakes esti-
0 8.0, 1918 00 2007 0O 8.2, 2006 O O mated by several methods and re-

searches.

83000000 . 191500 1918 0 OO Year 1975 1978 7006 2607
O, Table l0OODODO0DO0O0O00O0OO 200 S-M E: 83

D-M 8.1 8.3
gooooooooooo. boooooa, R-M 8.1 8.3

GR-Ms 8.0 -
godobooooooooooooooooo GR-mb 1.7 -

A-Ms 8.0 8.2
oo, 000000000 1915000000 A-mb 1.7 1.6

P-Mw 7.8 8.2
goooooooooooono. oooooo G-Mw 8.3 8.1

G-Ms 8.3 8.2
goo0oooooooo, ooooooooo G-mb 6.6 7.3

Uu-M 8.3 8.1
goooooooooooooooooooa, U-Mw 7.9 7.9

S-M: Gutenberg and Richter (1954)
Joddoodoooooooooooooo D-M: Duda (1965)

R-M: Richter (1958)
oooooooooooooooooon. GR-Ms and —mb: Geller and Kanamori (1977)

A-Ms and —mb: Abe (1981)
P-Mw: This study
G-Mw, —Ms and —mb: Global CMT project

3. upooooooonn U-M, -Mw: USGS Earthquake hazards program
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0000000 1200000. Fig. 40, 00000 (origina) OOOOD0OODOODOO
gogdo (eorrected) O POOODOODOODOO. ODODODODODODODODODODOOO,
goobobbooooobuoooobbooobobbooobob. oo, 200700000 O
goboboobooooo.
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goobooboooobo, oobooobobooob 3ob1bobUoUdob . ogobo, 1918
gogooooobooobooooboobbooboo, booboobbooboobboo . bo
gooobooNsODOOOobobo. bobooobobooobo, visogbooooboon
gogooogooboooboo, boobooobooboobbooboobbooboo.
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goooooo, oobboooooooooooobbooo, EWoOogo 1 0000oD000
goooOo.1918000 3600000, 1915000 2200 191800 6 00O OOMO . 1918
gooooobooobooooboobobooboo, bboobhoobbooboooooooboo
000000, 0D0000D000D0D0D0O0 Kasahara and Sasatani (1986) OO0 0O OO
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Fig. 3. Horizontal components smoked-paper seismograms observed at Mizusawa. (a) The 1915
and (b) the 1918 earthquakes are shown. These seismograms were recorded by the Omori seis-
mographs.
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Fig. 4. Horizontal seismograms for the 2006 and 2007 earthquakes observed at
Kesen'numa F-net station recorded by the STS-2 broadband seismograph.
IOriginall and ICorrectedl indicate original records and waveforms cor-
rected for the Omori seismograph, respectively. Inset indicates the location
of Kesennuma and Mizusawa.
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Table 3. Maximum tsunami heights for the four earthquakes.

Maximum Tsunami Height

Name of Site Latitude | Longitude (m)

1915 ] 1918 T 2006 | 2007
CHERNYE*] 46.400[ 151.000 1 150 - -
URUP (BB AR ) *2 46.200] 150.920 1 612 -
KURILSKIYE, W.URUP (R EF8F) *1 45.870]  149.820 4 200 |
ITURUP (iR{Z#DHR) *2 44.900] 147.500 1 1.8 - -
HANASAKI (TEBE) *2 43.283 145.567 4 110 031] 0.15
NEMUROKO (1R = #) *2 43.350] 145.583 1 1.00 - -
KUSHIRO ($I B S HEE FE5FT) *2 {030 0.13
KUSHIRO-AKANKAKOU (SIF&BI A O0) *2 | 0.80 -
KUSHIRO (#I1#&) *2 - 024 0.13

ABASHIRI (#87) *2 0.30]  0.22[ 0.08

HAKODATE (B£E) *2 41.783| 140.733 41 050 0.24 E
AYUKAWA (fif)Il) *2 38.300] 141.500 4| 045 048 028
CHOSHI (8kF) *2 35.750| 140.867 1 020 0.17] 0.07
KUSHIMOTO (8 &) *2 34.200[ 136.330 4 032 030 0.8
HOSOIIMA (#l &) *2 32.433] 131.667, 4 o0.10] 0.12 -
CHICHUIMA (R &) *2 27.091] 142.191 1 150 046 038
TOFINO, BRITISH COLUMBIA*1 49.153| -125.913 - 0.08 0.13 -
CRAIG. AK*1 55.460] -133.130) 1 0.03 - -
SAN FRANCISCO, CA*1 37.807| -122.465 41 0.03] 0.16] -
HILO. HAWAIL HI*1 19.733] -155.067 1 150 048 0.11
APIA*1 -13.817] -171.750] 4 020 - -
HONOLULU, OAHU, HI*1 21.300] -157.867 1 030l 0.17] 0.06]

Data from *1: NOAA NGDC, *2: Nakamura (1918) and Monthly Eathquake and Volcano report
issued by Japan Meteorological Agency
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gooboboooo, 20700 0b00b0ooooooboobobobobooobooonog.
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Fig. 5. Seismic intensity distribution for the 1971 and 2008 deep-focus earthquakes in northeast-
ern Okhotsk Sea.
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Fig. 6. Horizontal seismograms for the 2008 deep-focus earth-
quake observed at Kesen'numa F-net station recorded by the
STS-2 broadband seismograph. Explanations of IOriginall
and ICorrectedl are same as Fig. 4.
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