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Review of paleoseismological studies along the Cascadia subduction zone

FORUR S RN IET
Earthquake Research Institute, the University of Tokyo

T AU OIFEEHEL LN FFEEEHOKEERETIE, 77770 - 7 b— IRk REO T
ICIEAHAATEY, A — RILAARBHE LIFENTWD (GF 1 X)), sk (1850 4ELAREICIR
HILD) ICKRHEORAENTLER SN TNRNI EXKET =X ORI G, T2 TIE7L— FFE
HEBRZIEZA A TS EEZ SNT-HE S Ho7- V. 1980 ERICA - T, HRDOIEIALE DL
WD, AT — RIEFAIAZEITE O GA mEE h 7 70T VEE & TV 2 & A EHi S
N, THDOLALHE & FRRICT L — FEERH-EN AT 5 TH ﬁﬂ%ﬁénk”%

1980 FER DL NS, ME AR HHERE T U S g, WEICERMENEAE L2
EATRTEMAR RS V0 MR OME TICIE, E\EOHE ;iofiﬁfiﬂ%% LizZ &
Zond i (A CHERE L7 I b D L) I MR LT 2 L AR EE HERE Y (1
B P OWE), &6IICI3MERIC L DML Z R AR ENSEA -7 (1, 2X) 979,
—5, KEALHEEHOEEE CHE Shi-a 7 bk, BEOMES TRAELZLEEZDLNDELE
it (turbidity current) OHEFEH) (X —E XA b)) BHEALINTEY, @BEK 7000 FHIZ 13 BElOH
BAFELZEESRTHD (E3X) .

TN DB T OB B RHEICHE 5 IE A HEE Sz 7. BEEIE, Ok - PRk - dEKIC
Lo THNERY, ZIOONAMMN LM KE T OMZAB 2 Td 2 2 N TE5H. Fie,
FHEP OB O FEE R FBERBED D, FFrOHEITR 300 FEI2RAE L2 ERH NS
S BT, SEBMN TR O F i A i 7oA &, B O HUE O AR NI E 1699 D FKH5 1700
FEDOFEDORICHE S 0.

ko RE CERMEN X 5 &, KEERCEENREL, BRICHEETS. HARDOEH X

DOHAEND, okt FEFZHNALLEA (HE 1700 /£ 1 H) (203 T, BARKHTHEIESA
oAk sn Tz W b oSS, I A — FOEKXKMIEIT 1700 4 1 H 26
HOF% 9T A (BB ICRELT-Z ENbhotz. S5, ZOMER, S 1100 km (2
LR LSWBEA S 4mThZbDTHHIE, MwiL9.0 THLZ Lbbhotz .

RO EHET — 20 61%, BT AT — RILAIARG THRAE LT MBI T X TORFE CHE T
i@<éiéi@k%é@ﬁ ERRAELTND ZERHLMTARY 2255 WY, EHox—E
A b ERFEIET =2 Ox G4 12X DL, BN 1 TERICHEAE L 41 BIOHEDON
RRRIRT 240 4E720%, 2D 5 6 1700 FHIFED K 51T A — RILARIAR T RIR A E LT M9 7 Z
ADHEORUITKI S & ST .

ui®i9uﬂﬁ17*bﬁﬁﬂﬁmTiJi$£ﬁ IZERHIEE DR AEITFLE STV RD S T2,
2025 FERNAT N T HUE XD, M9 7 T AOHENEA U, FAR, 80K LR
R ENH LN SN, F e, #%@Lbf%i‘é—éi@)ﬁ@faﬁ% ITEEREN S D Z EMB ST/ - T

T TRV, KRMEOREERIALCEH TN ISW THEY SRR FETHDH Z ENFEIES .
(erridin)

— 421 —



1)

2)
3)

4)

)

6)

7)

8)

9)

51 3CHR

Ando, M. and Balazs, E.I. (1979) Geodetic evidence for aseismic subduction of the Juan de Fuca plate, J.
Geophys. Res., 84, 3023-3028.

Savage, J.C. et al.(1981) Geodetic strain measurements in Washington, J. Geophys. Res., 86, 4929-4940.
Heaton, T.H. and H. Kanamori (1984) Seismic potential associated with subduction in the northwestern
United States, Bull. Seism. Soc. Am., 74, 933-941.

Atwater, B.F. (1987) Evidence for great Holocene earthquakes along the outer coast of Washington State,
Science, 236, 942-944.

Adams, J. (1990) Paleoseismicity of the Cascadia subduction zone: evidence from turbidites off the
Oregon-Washington margin, Tectonics, 9, 569-583.

Atwater, B.F. et al. (1995) Summary of coastal geologic evidence for past great earthquakes at the
Cascadia subduction zone, Earthquake Spectra, 11, 1-18.

Atwater, B.F. and Hemphill-Haley, E. (1997) Recurrence intervals for great earthquakes of the past 3,500
years at northeastern Willapa Bay, Washington, USGS Professional Paper, 1576.

Clague, J.C. (1997) Evidence for large earthquakes at the Cascadia subduction zone, Rev. Geophys., 35,
439-460.

Nelson, A.R. et al. (1995) Radiocarbon evidence for extensive plate-boundary rupture about 300 years

ago at the Cascadia subduction zone, Nature, 378, 371-374.

10) Yamaguchi, D.F. et al. (1997) Tree-ring dating the 1700 Cascadia earthquake, Nature, 389, 922-923.

11) Satake, K. ef al. (1996) Time and size of a giant earthquake in Cascadia inferred from Japanese tsunami

records of January 1700, Nature, 379, 246-249.

12) Atwater, B.F. et al. (2005) The orphan tsunami of 1700, USGS Professional Paper, 1707.
13) Satake, K. ef al. (2003) Fault slip and seismic moment of the 1700 Cascadia earthquake inferred from

Japanese tsunami descriptions, J. Geophys. Res., 108, 2535(10.1029/2003JB002521).

14) Nelson, A.L ef al. (2006) Great earthquakes of variable magnitude at the Cascadia subduction zone,

Quaternary Res., 65, 354-365.

15) Goldfinger, C. et al. (2012) Turbidite event history — methods and implications for Holocene

paleoseismicity of the Cascadia subduction zone, USGS Professional Paper, 1661-F.

— 422 —



120°

Plate

Pacific
Plate

Thrust fault at
plate boundary

)//( Spreading ridge

200-m isobath

Deep-sea channel

Site with evidence
o of coseismic

subsidence and/or
a tsunami

adofs

Juan de Fuca g

i s
. .Fuﬁnu ® Port
. Alberni

]  Pugel Sound
¢ Copalis River
2 * 2aGrays Harbor
.
*Willapa Bay
¥« o Columbia River
o« OON gL
_ Columbie-=

BRITISH
COLUMBIA

* Victoria
- o

WASHINGTON
OSeattle

OREGON

3oos Bay
"South Slough
& Coquille River

dbk'::!;r_ﬂﬂa Lake

apa Sixes River
Blanco

LR R -

“«Lagoon Creek ‘.‘
3 CALIFORNIA !
|

¢ SHumboldr Bay

%1

Figure 1.

Subsldence

Buried soil
of subsided
marsh and
forest

%52 X

Tsunami

Sand layer
on buried soil

Liquefaction

Sand
intruded into
and

extruded onto
buried soil

Before
earthquake

Minutes to hours

after earthquake

Months to years

Decades to centurles

after earthq after earthq

— 423 —

Figure 2.
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Location of the Cascadia
Subduction Zone. Solid circles
indicate locations where coastal
paeloseismological evidence of
past earthquakes were found.

After Nelson et al. (2006)'?.
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Three kinds of paleoseismological traces
indicating past great earthquakes. (a)
Dead trees or soil buried by tidal mud
after coseismic subsidence. (b) Sand
sheets in coastal soil layers indicating
tsunami deposit. (¢) Sand blow or dyke
indicating liquefaction due to ground

shaking. After Atwater et al. (1995)°.
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Deep-sea turbidites as evidence of large
earthquakes. Ground shaking causes
turbidity currents, which deposit tubidites
in submarine canyons. If the same number
of turbidites are found at upstrems and
downstreams (after merging a few
canyons), they can be interpreted as the
same origin (i.e., earthquake). After

Adams (1990)”.
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Figure 4. Rupture lengths of Cascadia great earthquakes inferred from marine turbidites and coastal

ELLEREERSNATND.

geological data. A indicates the full rupture and 19 events were recorded. B includes 4 events, C

10-12 events and D at least 7-8 events. The average recurrence interval of 41 events in the last 10

ky is ~240 years, but only a half of them ruptured the entire Cascadia subduction zone. After

Goldfinger et al. (2012)".
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