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Tectonic Setting

Seismic Hazard

Epicentral Region
EXPLANATION
Earthquake Magnitude

( 5.50 - 5.99
( 6.00 - 6.99
( 7.00 - 7.99

( ≥ 8.00
Earthquake Depth (km)
!( 0 - 69

!( 70 - 299

!( ≥ 300
# Sub d uction

Tra nsform
Dive rg e nt
Othe rs

Seismic hazard is expressed as peak
ground acceleration (PGA) on firm
rock, in meters/sec², expected to be
exceeded in a 50-yr period with a
probability of 10 percent.

EXPLANATION
Ma in  Sh o ckMa in  Sh o ck
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Significant Earthquakes Mag >= 7.5
Y e a r Mon Da y  Tim e     La t     Long    De p  Ma g
1901  08  09  1833  40.600  142.300   35  7.5
1906  01  21  1349  34.000  137.000  350  7.7
1909  03  13  1429  34.500  141.500   35  7.6
1915  11  01  0724  38.300  142.900   35  7.5
1923  09  01  0258  35.405  139.084   35  7.9
1923  09  02  0246  34.900  140.200   35  7.6
1927  03  07  0927  35.802  134.924  9.6  7.6
1931  03  09  0348  40.484  142.664   35  7.7
1933  03  02  1731  39.224  144.622   35  8.4
1938  05  23  0718  36.458  141.755   35  7.7
1938  11  05  0843  37.009  142.045   35  7.9
1938  11  05  1050  37.108  142.081   35  7.8
1938  11  06  0853  37.287  142.283   35  7.7
1944  12  07  0435  33.750  136.000    0  8.1
1946  12  20  1919  32.500  134.500    0  8.1
1952  03  04  0122  42.500  143.000    0  8.1
1953  11  25  1748  34.034  141.786   35  7.9
1960  03  20  1707  39.871  143.435  2.1  7.8
1964  06  16  0401  38.434  139.226 13.1  7.5
1968  05  16  0049  40.903  143.346 25.8  8.3
1968  05  16  1039  41.593  142.786 11.8  7.8
1972  02  29  0923  33.377  140.881 58.8  7.5
1978  06  12  0814  38.224  142.009 53.3  7.7
1983  05  26  0300  40.468  139.080   20  7.7
1994  12  28  1219  40.530  143.403 29.2  7.8
2003  09  25  1950  41.815  143.910   27  8.3
2011  03  09  0245  38.435  142.842   32  7.5
2011  03  11  0546  38.297  142.373   29  9.1
2011  03  11  0615  36.271  141.107   48  7.9
2011  03  11  0625  38.058  144.590   18  7.7

Pe a k Ground  Acce le ra tion in m /se c**2

.2 .4 .8 1.6 2.4 3.2 4.0 4.8

Epicentral Region
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DATA SOURCES
EARTHQUAKES AND SEISMIC HAZARD
  USGS, National Earthquake Information Center
  NOAA, National Geophysical Data Center
  IASPEI, Centennial Catalog (1900 - 1999) and
      extensions (Engdahl and Villaseñor, 2002)
EHB catalog (Engdahl et al., 1998)
HDF (unpublished earthquake catalog, Engdahl, 2003)
Global Seismic Hazard Assessment Program
PLATE TECTONICS AND FAULT MODEL
PB2002 (Bird, 2003)
Ji, C., D.J. Wald, and D.V. Helmberger, Source description 
of the 1999 Hector Mine, California earthquake; Part I: Wavelet
domain inversion theory and resolution analysis, Bull. Seism. 
Soc. Am., Vol 92, No. 4. pp. 1192-1207, 2002.
DeMets, C., Gordon, R.G., Argus, D.F., 2010.
Geologically current plate motions, Geophys. J. Int. 181, 1-80.
BASE MAP
NIMA and ESRI, Digital Chart of the World
USGS, EROS Data Center
NOAA GEBCO and GLOBE Elevation Models

DISCLAIMER

Base map data, such as place names and political 
boundaries, are the best available but may not be 
current or may contain inaccuracies and therefore 
should not be regarded as having official signifiance.
Map updated by U.S. Geological Survey National 
Earthquake Information Center
25 October 2013
http://earthquake.usgs.gov/
Map not approved for release by Director USGS
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37.149° N., 144.679° E.
Depth 26 km
Mw = 7.1 (USGS)

Distribution of the amplitude and direction of slip for subfault elements of the fault rupture model are determined
from the inversion of teleseismic body waveforms and long period surface waves. Arrows indicate the amplitude
and direction of slip (of the hanging wall with respect to the foot wall); the slip is also colored by magnitude.The
view of the rupture plane is from above. The strike of the fault rupture plane is N15NE and the dip is 45 ESE. The
dimensions of the subfault elements are 5 km in the strike direction and 3.8 km in the dip direction.The rupture
surface is approximately 40 km along strike and 22 km downdip. The seismic moment release based upon this plane
is 6.91e+26 dyne.cm.
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                                                        TECTON IC SUMMARY
The  Octob e r 25, 2013 M 7.1 e a rthqua ke  offshore  of Honshu, Ja pa n occurre d  a s the  re sult of
norm a l fa ulting  in the  sha llow oce a nic crust of the  Pa cific pla te . The  e a rthqua ke  occurre d
outb oa rd  (e a st) of the  Ja pa n Tre nch, which m a rks the  se a floor e xpre ssion of the  sub d uction
zone  pla te  b ound a ry b e twe e n the  Pa cific a nd  N orth Am e rica  pla te s, a nd  is im m e d ia te ly up-
d ip of the  source  re g ion of the  Ma rch 2011 M 9.0 Tohoku e a rthqua ke . At the  la titud e  of this
e a rthqua ke , the  Pa cific pla te  m ove s we stwa rd s with re spe ct to the  N orth Am e rica  pla te  a t a
ra te  of 83 m m /yr b e fore  sub d ucting  b e ne a th the  isla nd  of Honshu. N ote  tha t som e  a uthors
d ivid e  this re g ion into se ve ra l m icropla te s tha t tog e the r d e fine  the  re la tive  m otions b e twe e n
the  la rg e r Pa cific, N orth Am e rica  a nd  Eura sia  pla te s; the se  includ e  the  Okhotsk a nd  Am ur
m icropla te s tha t a re  re spe ctive ly pa rt of N orth Am e rica  a nd  Eura sia .
The  loca tion, d e pth, a nd  foca l m e cha nism  of the  Octob e r 25 2013 e ve nt a re  consiste nt with
norm a l fa ulting  rupture  ne a r the  oute r-a rc hig h of the  Ja pa n Tre nch. In this re g ion, norm a l
fa ulting  is e ncoura g e d  b y b oth the  b e nd ing  of the  Pa cific pla te  a s it e nte rs the  sub d uction
zone , a nd  b y stre sse s tra nsfe rre d  from  the  locke d  sub d uction thrust inte rfa ce  to the  we st.
Since  the  Ma rch 2011 Tohoku e a rthqua ke , two la rg e  e ve nts of M 7.7 a nd  M 7.3 ha ve
occurre d  in the  vicinity of the  Octob e r 25, 2013 e a rthqua ke . The  M 7.7 e ve nt, on Ma rch 11,
2011, wa s a lso a  norm a l fa ulting  e ve nt ne a r the  oute r-a rc hig h a nd  occurre d  95 km  north of
the  Octob e r 25 e ve nt. The  M 7.3 e ve nt, on De ce m b e r 7, 2012, wa s a  m ore  com ple x
e a rthqua ke  re sulting  from  thrust m otion ne a r the  tre nch 100 km  to the  northwe st of the
Octob e r 25 e a rthqua ke . Since  Ma rch 2011, 10 a d d itiona l e ve nts, ra ng ing  in m a g nitud e  from
M 6.1-6.4, ha ve  occurre d  in this re g ion e a st of the  Ja pa n Tre nch.
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