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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.

Quebec

Ottawa

AugustaMontpelier

Concord

Ontario

New
Hampshire

Vermont

Quebec

Maine

New York

Montreal

Toronto

Rochester

Buffalo
70°

70°

72°

72°

74°

74°

76°

76°

78°

78°

80°

80°

48° 48°

46° 46°

44° 44°

U N IT ED  S TAT ES

ME XICO

NORTH
AMERICA

PLATE

Gulf 
of 

Mexico

Colorado
Plateau

Rio Grande R iver

Boston

Brooklyn

Montreal
Minneapolis

Toronto
RochesterMilwaukee Buffalo

Detroit
Cleveland

PittsburghColumbusIndianapolis BaltimoreCincinnatiKansas
City

Washington
D.C.

St.
Louis

Memphis

New York
Philadelphia

Chicago

Quebec

Ottawa

Saint
Paul

Halifax

Madison Lansing Albany

ProvidenceHartfordDes
Moines

NewarkHarrisburg TrentonSpringfield

Topeka Charleston

Richmond Norfolk
Nashville Raleigh

CharlotteLittle
Rock

ColumbiaAtlanta

MontgomeryJackson

Saint
John

Manitoba

Ontario

Minnesota

Michigan
Wisconsin

Nova Scotia
New Hampshire

Vermont

Iowa
Pennsylvania

Illinois Ohio
Connecticut

Indiana
New Jersey

West
VirginiaMissouri

Kansas

DelawareDistrict of Columbia

Oklahoma Tennessee

VirginiaKentucky

North Carolina
Arkansas

South
CarolinaAlabama

Mississippi

Georgia
Texas

Quebec

Newfoundland
Nunavut

Prince Edward Island
New

Brunswick

Maine

New York

BermudaLouisiana

60°

60°

70°

70°

80°

80°

90°

90°

50° 50°

40° 40°

M 5.0 Ontario-Quebec Border Region, Canada Earthquake of 23 June 2010
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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)
  HDF (unpublished earthquake catalog) (Engdahl, 2003)
  Global Seismic Hazard Assessment Program
PLATE TECTONICS AND FAULT MODEL
  PB2002 (Bird, 2003)
  Finite Fault Model, Chen Ji, UC Santa Barbara (2007)
BASE MAP
  NIMA and ESRI, Digital Chart of the World
  USGS, EROS Data Center
  NOAA GEBCO and GLOBE Elevation Models
  ESRI Online
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The June 23, 2010 Ontario-Quebec border region earthquake
occurred at 1:42 pm local (eastern) time about 60 km (38 miles)
north of Ottawa, Ontario, Canada's capital city. The preliminary
estimate of magnitude (M) is 5.0, at a depth of roughly 19 km (12
miles). These estimates may change as more data becomes
available.
This earthquake occurred near the southern edge of the Western
Quebec Seismic Zone. Earthquakes within this zone are mostly
small. They tend to cluster in a wide area that is slightly elongated
northwest-southeast. Historically, earthquakes in the Western
Quebec Seismic Zone have caused damage roughly once a
decade. Three or four smaller events each year are felt in the
region but are generally too small to cause damage. The largest
earthquakes known in this part of Canada occurred in 1935
(M6.1), about 250 km (150 miles) to the northwest of todays
event, and in 1732 (M6.2), about 150 km (100 miles) to the east.
The 1732 earthquake caused significant damage in Montreal.

Earthquakes of the size of todays event are uncommon east of the
Rockies, but many have occurred since the arrival of European
settlers three centuries ago. In eastern North America and
geologically similar regions worldwide, M5.0 to M5.5
earthquakes typically cause light to moderate damage out to a few
tens of kilometers (miles) from the epicenter, depending on the
number of people and type of buildings near the epicenter.
Typically these earthquakes are felt hundreds of kilometers
(miles) away. Earthquakes of this size and depth are unlikely to
rupture the Earth's surface, although exceptions are known.
The main faults near this earthquake zone trend northwest. These
faults form the Ottawa graben and were most active several
hundred million years ago. Some of the faults of the graben have
been reactivated one or more times since then. The initial focal
mechanism of todays earthquake suggests reverse faulting on a
fault trending southeast-northwest. However, the size and depth
of this earthquake make it uncertain whether the causative fault
can be identified.

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 >= 4.5

Year Mon Day  Time    Lat     Long   Dep  Mag
1973  06  15  0109  45.255  -71.133  3.6  4.8
1983  10  07  1018  43.953  -74.342  7.8  5.1
1988  11  25  2346  48.065  -71.269   24  5.9
1990  10  19  0701  46.465  -75.579   15  4.6
1997  11  06  0234  46.772  -71.386 22.5  4.7
2000  01  01  1122  46.859  -78.870  9.5  4.6
2002  04  20  1050  44.481  -73.700 10.2  5.2
2010  06  23  1741  45.866  -75.456 15.7  5.0
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Note on earthquakes: Through 1989, earthquakes shown are from the US
Catalog, magnitudes greater than 0. From 1990-present, earthquakes are
from NEIC, magnitudes greater than 0.
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Ontario-Quebec border earthquake
 
23 June 2010 17:41:41 UTC
 
45.866° N., 75.456° W.
Depth 15.7 km
Mw = 5.0 (USGS)
38 km (24 miles) N (356°) from Cumberland, Ontario, Canada
44 km (28 miles) NNE (21°) from Gatineau, Qu bec, Canada
51 km (32 miles) NNE (26°) from Hull, Qu bec, Canada
53 km (33 miles) NNE (21°) from Ottawa, Ontario, Canada
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