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M7.7 Haida Gwaii Region, Canada Earthquake of 28 October 2012
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TECTONIC SUMMARY

The October 28th, 2012 (October 27 at the location of the epicenter) M
7.7 earthquake south of Masset, Canada, occurred as a result of oblique-
thrust faulting near the plate boundary between the Pacific and North
America plates. At the location of this event, the Pacific plate moves
approximately north-northwest with respect to the North America plate
at a rate of approximately 50 mm/yr.

This earthquake is likely associated with relative motion across the
Queen Charlotte fault system offshore of British Columbia, Canada.
Studies of tectonics in this region suggest plate motions are taken up by
strike slip faulting parallel to the plate boundary, accompanied by lesser
amounts of thrust motion to accommodate the oblique nature of the
plate motion vector between the two plates with respect to the
orientation of the main plate boundary fault structure. This oblique
component of plate motion may involve either underthrusting of the
western edge of the Pacific Plate beneath North America, or be taken up
on crustal faults within the North America plate. The October 28th
earthquake is consistent with either scenario. Its rupture extended
approximately 100-150 km along strike, along the shallow extent of the
source fault. Slip amounts reached approximately 5m, in a patch to the
south of the epicenter. Aftershocks delineate the rupture well, as shown
here.

This region of the Pacific:North America plate boundary has hosted 7
earthquakes of magnitude 6 or greater over the past 40 years – the
largest of which was a M 6.6 earthquake in 2009, 80 km to the south
east of the 2012 earthquake. In 1949, a M 8.1 earthquake occurred
closer to the Pacific:North America plate boundary, likely as a result of
strike-slip faulting, approximately 100 km northwest of the October
28th earthquake, near the northern extent of Haida Gwaii region
(formerly Queen Charlotte Islands).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.
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Significant Earthquakes Mag >= 6.5

Year Mon Day  Time    Lat     Long   Dep  Mag
1910  11  06  2029  53.000 -135.000    0  6.8
1929  05  26  2240  51.235 -130.556   15  7.0
1949  08  22  0401  53.750 -133.250    0  8.1
1956  12  21  0858  51.356 -130.747   15  6.7
1960  07  04  0428  51.755 -131.357   35  6.7
1970  06  24  1309  51.774 -130.939 20.3  6.8
2004  06  28  0949  54.800 -134.250   20  6.8
2008  01  05  1101  51.254 -130.746   15  6.6
2009  11  17  1530  52.131 -131.397    3  6.6
2012  10  28  0304  52.769 -131.927 17.5  7.7
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EPICENTRAL REGION
M 7.7 Haida Gwaii Region, Canada Earthquake   
 
28 October 2012 03:04:10
52.769°N, -131.927°W
Depth 17.5 km
Mw = 7.7 (USGS)
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Finite Fault Model
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 N49W and the dip is 17 NE.  The dimensions of the subfault elements are 14
km in the strike direction and 10 km in the dip direction. The rupture surface is approximately 130 km along strike
and 40 km downdip.  The seismic moment release based upon this plane is 6.84e+27 dyne.cm.
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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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