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                               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 significance.
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The M9.0 Great Tohoku Earthquake (northeast Honshu, Japan) of March 11, 2011
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M7.1 Near the East Coast of Honshu, Japan of March 11th, 2011
 
11 March 2011 6:25:50 UTC
 
38.106° N., 144.553° E.
Depth 19.7 km
M = 7.1 (USGS)

M9.0 GREAT TOHOKU TECTONIC SUMMARY

The magnitude 9.0 Tohoku earthquake on March 11, 2011, which
occurred near the northeast coast of Honshu, Japan, resulted from
thrust faulting on or near the subduction zone plate boundary
between the Pacific and North America plates. At the latitude of this
earthquake, the Pacific plate moves approximately westwards with
respect to the North America plate at a rate of 83 mm/yr, and begins
its westward descent beneath Japan at the Japan Trench. Note that
some authors divide this region into several microplates that together
define the relative motions between the larger Pacific, North America
and Eurasia plates; these include the Okhotsk and Amur microplates
that are respectively part of North America and Eurasia.

The March 11 earthquake was preceded by a series of large
foreshocks over the previous two days, beginning on March 9th with
a M 7.2 event approximately 40 km from the epicenter of the March
11 earthquake, and continuing with another three earthquakes greater
than M 6 on the same day.

The Japan Trench subduction zone has hosted nine events of
magnitude 7 or greater since 1973. The largest of these, a M 7.8
earthquake approximately 260 km to the north of the March 11
epicenter, caused 3 fatalities and almost 700 injuries in December
1994. In June of 1978, a M 7.7 earthquake 35 km to the southwest of
the March 11 epicenter caused 22 fatalities and over 400 injuries.
Large offshore earthquakes have occurred in the same subduction
zone in 1611, 1896 and 1933 that each produced devastating tsunami
waves on the Sanriku coast of Pacific NE Japan. That coastline is
particularly vulnerable to tsunami waves because it has many deep
coastal embayments that amplify tsunami waves and cause great
wave inundations. The M 7.6 subduction earthquake of 1896 created
tsunami waves as high 38 m and a reported death toll of 22,000. The
M 8.6 earthquake of March 2, 1933 produced tsunami waves as high
as 29 m on the Sanriku coast and caused more than 3000 fatalities.

The March 11, 2011 earthquake was an infrequent catastrophe. It far
surpassed other earthquakes in the southern Japan Trench of the 20th
century, none of which attained M8. A predecessor may have
occurred on July 13, 869, when the Sendai area was swept by a large
tsunami that Japanese scientists have identified from written records
and a sand sheet.

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

M9.0 Great Tohoku

M7.9 Aftershock

M7.2 Foreshock

M7.1 Aftershock

Mag ≥ 7.0
0 - 69 km

70 - 299

300 - 600

Plate Boundaries
Subduction

Transform

Divergent

Others

RELATIVE PLATE MOTIONS

The red vectors represents the motion of the Pacific Plate relative
to the Philippine Plate, and the Philippine Plate relative to the
Eurasia Plate in the region.  The motion of the Pacific Plate is
generally 60 mm/yr north westward with respect to the
Philippine Plate. The motion of the Philippine Plate is generally
44 mm/yr north westward with respect to the Eurasia Plate.
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Significant Earthquakes Mag >= 7.5

Year Mon Day  Time    Lat     Long   Dep  Mag
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
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
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
2011  03  11  0546  38.322  142.369 24.4  8.9

Peak Ground Acceleration in m/sec**2
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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 S19E and the
dip is 14 WNW. The dimensions of the subfault elements are 30 km in the
strike direction and 20 km in the dip direction. The rupture surface is 400
km along strike and 150 km downdip. The seismic moment release based
upon this plane is 4.04e+29 dyne.cm.
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M9.0 Great Tohoku Earthquake of March 11th, 2011
 
11 March 2011 5:46:23 UTC
 
38.322° N., 142.369° E.
Depth 24.4 km
Mw = 9.0 (USGS)

M7.9 Near the East Coast of Honshu, Japan of March 11, 2011
 
11 March 2011 6:15:40 UTC
 
36.186° N., 141.192° E.
Depth 35 km
Mw = 7.9 (USGS)

M7.2 Near the East Coast of Honshu, Japan of March 9, 2011
 
09 March 2011 2:45:20 UTC
 
38.424° N., 142.836° E.
Depth 32 km
Mw = 7.2 (USGS)
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