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NOTE 

The format of the annual catalogue of Canadian earthquakes produced by the Geophysics Division 
and the Cordilleran and Pacific Geoscience Division of the Geological Survey of Canada has been chan­
ged with this edition. This catalogue covers two years of activity, only lists events with magnitude 4.0 
or greater and is also available in a French version. Subsequent editions will be published every other 
year. More detailed information about Canadian earthquakes is available in the form of quarterly reports 
prepared by the Geological Survey . Enquiries about Canadian earthquakes, earthquake hazards or seis­
mological research in Canada should be directed to the Geophysics Division, 1 Observatory Crescent, 
Ottawa , Ontario , KIA OY3 (613-995-5548) or the Pacific Geoscience Centre , 9860 West Saanich Road , 
Sidney , B.C., V8L 4B2 (604-356-6500). 





GEOLOGICAL SURVEY OF CANADA 
PAPER 88-14 

Seismological Series 
Number 97 

CANADIAN EARTHQUAKES - 1985-86 

R.J. Wetmiller 
J. A. Drysdale 
R.B. Homer 

M. Lamontagne 

1989 



© Minister of Supply and Services Canada 1989 

Available in Canada through 

authorized bookstore agents and other bookstores 

or by mail from 

Canadian Government Publishing Centre 
Supply and Services Canada 
Ottawa, Canada Kl A OS9 

and from 

Geological Survey of Canada offices: 

60 l Booth Street 
Ottawa, Canada Kl A OE8 

3303-33rd Street N.W., 
Calgary, Alberta T2L 2A 7 

100 West Pender Street 
Vancouver, B.C. V6B 1R8 

A deposit copy of this publication is also available for reference 
in public libraries across Canada 

Cat. No. M44-88/14 
ISBN 0-660-55553-0 

Price subject to change without notice 

Cover photo 

Aerial view of the English Chief rock avalanche which was 
triggered by the magnitude 6.6 N ahanni earthquake of 5 
October 1985. The avalanche, which is the fourth largest 
known in Canada in this century, incorporated almost 7 
million cubic metres of rock and spread out over a distance of 
1.5 km from its start. It occurred on the northeast face of the 
English Chief anticline located about 15 km north of the 
epicentre of the earthquake in the District of Mackenzie, 
Northwest Territories. 
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CANADIAN EARTHQUAKES - 1985-86 

Abstract 

During the two year period 1985-86, 169 earthquakes of magnitude 4. 0 and greater occurred in 
or near Canada. The location and magnitude for these events are listed chronologically in a table following 
the text and are shown on maps for all regions of the country. Events smaller than magnitude 4. 0 are 
also shown on the maps but are not listed in the tables. The larger events included two magnitude 6 
events in the Nahanni region of the Northwest Territories and six magnitude 5 events, three in British 
Columbia, one in the Yukon Territory, one in the Northwest Territories and one in the Lake Erie region 
of northern Ohio which affected most of southern Ontario. 

Information on 69 earthquakes reported felt in Canada during this period is given in a second table. 
The distribution of felt reports for five widely felt earthquakes are shown on regional maps. 

The report also gives information on 32 important earthquakes that have occurred in Canada in 
this century. The locations of these events are shown on the regional seismicity maps and a summary 
of the events is given in the Appendix. Also shown are the distribution of seismograph stations in Canada, 
the distribution of the active plate boundary features around Canada and the relative distribution of long­
term seismic hazard in Canada. 

INTRODUCTION 

Canadian earthquakes are studied by seismologists in the 
Geophysics Division (GD) and the Cordilleran and Pacific 
Geoscience Division of the Geological Survey of Canada 
(GSC). The research centres for the two groups are located 
in Ottawa, Ontario and in Sidney, B.C . 

Analysis procedures 

The earthquake parameters listed in this report are determined 
by the GSC with information collected from all seismograph 
stations operating in Canada during this period. The analysis 
procedures are similar to those described by Wetmiller et 
al . (1983) and Drysdale et al. (1985) with the exception that 
only earthquakes with magnitude 4.0 or greater are 
documented here, although smaller magnitude activity is 
plotted on the maps. Information about any events shown 
in this report including those smaller than magnitude 4.0 is 
available on request. 

In the present report earthquake times and dates are 
always given in Greenwich Mean Time (GMT) not local time; 
thus , there will be some variance with the times given in local 
press reports of the events listed here. Note that the origin 
times given here are generally not in error by more than a 
few seconds. Geographic co-ordinates are given for the 
epicentre of each event. The epicentral determinations are 
generally not accurate to more than a few kilometres and 
may be in error by as much as 20 km or more in some cases. 
Focal depth is the most difficult earthquake parameter to deter­
mine and depths given here should be regarded as approxi­
mate only. 

Magnitudes are based on the Richter magnitude scale, 
although they are calculated in several different ways. The 
magnitude scale is a logarithmic scale, so a 1-unit increase 
in magnitude is equivalent to a 10-fold increase of earthquake 
"size". Magnitude 3 earthquakes are generally big enough 
to be felt (if they are located close to populated areas) and 
magnitude 5 are generally big enough to cause minor prop­
erty damage. 

The GSC surveys the area affected in Canada for any 
earthquake reported felt, either by telephone or by mail for 
widely felt events, and analyzes the reports in terms of the 
12-point Modified Mercalli intensity scale. Intensities I-III 
represent mild shaking, IV-VI represent moderate to strong 
shaking and intensities VII-XII describe various levels of 
property damage. The felt reports collected in 1985-86 are 
summarized for every felt event in a separate table and, if 
sufficient data are available, plotted on an isoseismal map. 

In addition to these catalogues on Canadian Earthquakes , 
GSC prepares various quarterly reports on current seismic 
activity in Canada , which are available free of charge to 
interested agencies. All earthquake data are maintained in 
a digital database which can be searched for specific infor­
mation on a modest cost-recovery basis. Please contact the 
Geophysics Division for information about these services. 

Seismograph networks 

Figure 1 shows the distribution of permanent seismograph 
stations in Canada operated by the GSC in 1985-86 for the 
purpose of studying Canadian Earthquakes and which have 
been used to locate the earthquakes summarized in this report. 



Detailed notes regarding the stations' instrumentation, calibra­
tions and any changes to the stations in 1985-86 can be found 
in the reports "Canadian Seismograph Operations" for 1985 
and 1986 (Munro et al., 1987, 1988) . 

The magnification levels of these seismograph stations 
during 1985 and 1986 allowed the location of most seismic 
events of magnitude 3.5 or greater anywhere in Canada or 
its offshore areas . Detection of earthquake was poorest in 
the Northwest Territories because of the wide spacing of sta­
tions in the north. However , in the Vancouver Island-B.C. 
lower mainland area , the Queen Charlotte Islands and parts 
of the St. Lawrence Valley and Ottawa Valley of Quebec 
and Ontario, the closer spacing of the stations permitted the 
location of most events above magnitude 2. 0. Within the dense 
arrays of the southern Vancouver Island-B.C. lower main­
land area and the Charlevoix, Quebec area, many events 
smaller than magnitude 1.0 have been located. 
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Significant Canadian earthquakes 

Although Canada is not well known for earthquake activity , 
a number of important earthquakes have occurred in its his­
tory: 27 deaths in an earthquake-generated tsunami on the 
southern Newfoundland coast in 1929; millions of dollars 
of earthquake damage in Cornwall, Ontario in 1944 and again 
on southern Vancouver Island in 1946. The Appendix lists 
32 important earthquakes that have occurred in or near Canada 
in this century. It does not list just the larger earthquakes , 
but those which , by virtue of their size and location , have 
been significant to the understanding of earthquake activity 
in Canada. The locations of these important events are shown 
with the activity for 1985-86 on the seismicity maps through­
out the text for comparison . 
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Figure 1 a. Standard and regional seismograph stations operated by the Geological Survey of Canada. 
Standard stations have 3-component long- and short-period sensors ; all others have a single component 
short-period sensor except where noted. 
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Figure 1 b. The Eastern Canada Telemetred Network. ECTN stations are digital telemetry stations linked 
to computers at the Geophysics Division , Ottawa. The other stations record on paper records at their sites. 
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Plate boundary features 

In order to understand the distribution of earthquake activity 
throughout Canada, it is necessary to be aware of the loca­
tion of large plates which are setting the stage for earthquake 
activity by slowly moving relative to one another. Figure 2 
shows the distribution of those plates that affect Canada. Most 
earthquakes in the world occur on the active faults that form 
the boundaries of such plates. Earthquakes of this type are 
termed interplate earthquakes. 

Three general types of plate boundaries are recognized: 
rift zones or speading ridges where new (oceanic) crust is 
created , subduction zones where old crust is destroyed , and 
strike-slip zones where crustal plates simply move past each 
other and material is neither created nor destroyed. Exam­
ples of these three types of zones occur along the west coast 
of British Columbia where they represent the interactions 
of the Pacific and North American plates and some smaller 
plates in this region. The active faults are located primarily 
in the offshore areas , but do affect onshore areas directly 
on Vancouver Island (subduction), the Queen Charlotte 
Islands (strike-slip) and the southern Yukon (strike-slip and 
subduction). These areas are thus subject to more frequent 
earthquake activity and to a higher risk of large damaging 
earthquakes than other parts of Canada . 
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Significant earthquake activity also occurs within the 
crustal plates away from the plate boundaries. Such earth­
quakes are called intraplate earthquakes and are not as well 
understood as the interplate earthquakes. It is thought that 
the stresses and strains generated by the plate movements 
can spread over a wide area inside the plates and trigger earth­
quakes on old existing faults of other zones of weakness. 
Thus even though eastern Canada is well away from the 
nearest plate boundary , a spreading ridge located in the mid­
Atlantic , significant earthquake activity does occur in eastern 
Canada which seems to have characteristics related to the 
compressive stresses that may be being generated in the North 
American plate by that rift boundary. 

SUMMARY OF SEISMIC 
ACTIVITY FOR 1985-86 
Larger earthquakes 

There were 169 earthquakes of magnitude 4.0 or greater in 
Canada or its environs in 1985-86 (Table 1, Fig. 3). The 
largest were magnitude 6.6 and 6.9 earthquakes which took 
place along the North Nahanni River in the Mackenzie 
Mountains of the Northwest Territories on 5 October and 
23 December 1985 respectively. These earthquakes have been 
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Figure 1c. The Western Canada Telemetred Network. WCTN stations are digital telemetry stations linked 
to computers at the Pacific Geoscience Centre, Sidney, B.C. The other stations record on paper records 
at their sites. 

4 



called the Nahanni earthquakes and are the most important 
earthquakes to occur in Canada in several years (see Wet­
miller et al. , ( 1988) for a summary of the studies of these 
events). Eight magnitude 5 earthquakes occurred as part of 
the strong aftershock activity that followed the Nahanni earth­
quakes. Other important events in 1985-86 included a mag­
nitude 5.0 event near Cleveland, Ohio, on 31January1986 
(Cajka and Stevens, 1986 ; Stover, 1986), a magnitude 5.4 
earthquake near Prince George , B.C. on 23 March 1986 
(Rogers et al., 1988) and a magnitude 5. 2 earthquake on the 
west coast of Vancouver Island on 16 June 1986. These five 
events were all widely felt in the areas surrounding them , 
but they did not cause any significant property damage 
because they were all located away from areas of dense popu­
lation. Three other magnitude 5 earthquakes occurred: mag­
nitude 5.7 on 9 January 1985 in the southern Yukon Territory, 
magnitude 5.4 on 15 September 1985 in the northwestern 
corner of British Columbia and magnitude 5.0 on 22 April 

1986 in the Beaufort Sea. Each of these events was located 
in a remote area and they were reported felt only mildly or, 
in the latter case, not at all. 

Felt earthquakes 

There were 69 earthquake tremors reported felt in Canada 
in 1985-86 (Table 2). These included the five strong ones 
noted above, which were widely felt , and many others , with 
magnitudes less than 4.0, which were felt only over a small 
area. By region , 18 tremors were reported felt in both B. C. 
and Quebec , 12 in the N.W.T ., eight each in Alberta and 
New Brunswick, four in Ontario, three in Newfoundland and 
Labrador and two in Saskatchewan. The strongest shaking 
(intensities V-VI) occurred in the Mackenzie Mountains, 
N . W. T. accompanying the Nahanni earthquakes on 5 October 
and 23 December 1985 and in eastern B. C. on 21 March 
1986 with the Prince George earthquake. Milder tremors 
(intensities III-IV) affected most of southern Ontario with 
the Ohio earthquake on 31 January 1986 and central Van­
couver Island with the earthquake on 16 June 1986. 
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Figure 2. Present configuration of crustal plates and their boundary zones. Subduction zones are zones 
of plate convergence where underthrusting occurs and old crust is consumed, rift zones are zones of 
divergence where rifting occurs and new crustal material is produced and strike-slip zones are zones of 
strike-slip faulting. 
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Table 2 does not list some earthquakes which were 
located and felt in areas adjacent to Canada but were not 
reported felt in Canada. Table 2 also does not list some 
mining-induced tremors in eastern Canada that were felt in 
communities surrounding the mines. 

A more detailed description of the seismic activity for 
each region of Canada is given in the following sections. More 
than three thousand earthquakes were located in Canada 
during this two-year period. However , this report only lists 
the larger events; the smaller events with magnitudes less 
than 4 .0 are not tabulated here but are shown on the maps . 

EASTERN CANADA 

Eastern Canada is generally a stable continental region and 
as a consequence has a low rate of earthquake activity. How­
ever , large ea rthquakes have occurred here in the past, nota­
bly in the Charlevoix Region of Quebec in 1925 , off the 
Atlantic coast south of Newfoundland in 1929, in the Lake 
Temiscaming region along the Ontario-Quebec border in 1935 
and near Cornwall , Ontario in 1944 . For 1985-86, 644 events 

U.SA. 

are plotted on the eastern region map (F ig. 4). Prince Edward 
Island had no earthquake act ivity located in it during these 
two years; Nova Scotia had onl y two sma ll events. 

Ontario 

In 1985-86. the earthquake acti vity was largely confined to 
the Ottawa Valley area of eastern Ontario , with isolated events 
in the Lake Erie-Lake Ontario Basin and northern Ontario. 
The northwestern part of Ontario is shown on the Central 
Region map. The largest earthquake affecting eastern Can­
ada was the magnitude 5.0 event on 31 January I 986 located 
on the south shore of Lake Erie. This tremor was felt through­
out southern Ontario (F ig. 5) and caused isolated minor prop­
erty damage and some minor injuries in Ohio (Stover, 1986; 
Cajka and Stevens , 1986). It was also widely fe lt in north ­
central U.S.A. 

Many of the small events shown in northern Ontario in 
the Sudbury , Kirkland Lake, Elliot Lake and Red Lake areas 
are mining-related rockbursts . 

km 1000 

Figure 3. Earthquake activity (magnitude 4 or greater) in Canada and its environs in 
1985-86. See Figure 4 for legend. 

IO 



Quebec 

The earthquake acti vity in Quebec occurred in three di stinct 
seismic zones: west Quebec (WQU) , Charlevoix (CHY) and 
lower St. Lawrence (LSL). Only scattered and isolated acti v­
ity occurred outside these three active zones, except fo r the 
cluster of small magnitude events visible to the east of James 
Bay (BJ) . These events were likely induced se ismicity at the 
Baie James Hydroelectric Project. 

The largest events were two magnitude 4 earthquakes 
that occurred in the Charl evo ix zone on 11 January and 19 
September 1986 and one magnitude 4 event that occurred 
in the Lower St. Lawrence zone on 9 November 1986. All 
three tremors were strongly felt in the areas surrounding the 
epicentres , but caused no property damage (Table 2). 

60° 

No ea rthquakes in the west Quebec zone had mag nitude 
4 .0 or greater in 1985-86, although a number of smaller events 
were reported felt by loca l residents (Table 2). 

New Brunswick 

Scattered small mag nitude ea rthquake acti vity was recorded 
throughout New Brunsw ick during thi s period , with a con­
tinuing series of ea rthquakes in the Miramichi region (MIR) 
of central New Brunswick at the site of a large magnitude 
5 . 7 event that occurred there in 1982 . The largest ea rthquake 
in the province in 1985-86 , magnitude 4 . 1, occurred at the 
Mi ramichi zone on 17 October 1986 and was fe lt mildly 
throughout the province. More than 75 small aftershocks were 
recorded by the closest seismograph station (about 25 km 
di stance) in the three days fo llowing the tremor. However, 
by the end of Octobe r this activity had subsided . 

• 

SEISMICITY 
MAGNITUDE 

"<3 
35 .. <4 
45 • <5 

55 * <6 

I' 
65@ 

YEAR OF LARGE 

1929 EARTHQUAKE 

)( NOTE IN TEXT 

ATLANTIC OCEAN 

Figure 4. Earthquakes in eastern Canada for 1985-86. BJ is the Baie James Hydroelectric Project, WQU 
is the west Quebec seismic zone, CHV is the Charlevoix seismic zone, LSL is the lower St. Lawrence 
seismic zone and MIR is the Miramichi seismic zone. Location and year of significant earthquakes in this 
century in the region are indicated. 
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Newfoundland and Labrador 

Three small earthquakes were recorded in central Newfound­
land at the town of Buchans in January and March 1985. 
Two of the tremors were felt by residents in Buchans ( 17 
Jan ua ry and 22 March 1985). It is believed that these events 
were rockb ursts in the Buchans mine , but this cou ld not be 
confirmed because the mine had been closed and flooded dur­
ing the previous year and cou ld not be inspected. 

Offshore areas 

Four magnitude 4 earthquakes were detected in the Labrador 
Sea, and a few smaller events were detected there and in the 
Grand Banks area south of Newfoundland. One of these events 
was felt onshore , at Nain , Labrador on 20 April 1985. 
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CENTRAL CANADA 

This region is characterized by an extremely low rate of earth­
quake act ivity ; it is probably one of the most stab le areas 
in the world. In the past most earthquakes in this region have 
occurred in southern Saskatchewan and adjacent areas of 
Montana and North Dakota. The largest earthquake known 
in this region occurred in 1909 with a magnitude of 5.5 . For 
1985-86 , 14 events are plotted on Figure 6. Manitoba had 
no earthquake act ivity located in it during this two-year 
period. There was one magnitude 3 event detected in north­
ern Ontario near the Manitoba border (Fig. 6) where no earth­
quake activi ty had been known previously. 
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Figure 5. Felt reports and isoseismal distribution in southern Ontario for the 31 January 1986 earth­
quake near Painesville , Ohio. 
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Saskatchewan 

Only four events were detected in the provi nce. The largest, 
magnitude 3 and located nea r the Manitoba-Saskatchewan 
border, was probably related to potash mining near Esterhazy . 
Two other smaller events, which were also probably mining­
related , were detected , one near Este rhazy and one near 
Saskatoon. 

WESTERN CANADA 

Most of the earthquake act ivity in thi s region is related to 
the North American-Pac ific plate interactions which are most 
obvious in the offshore areas . However , a high rate of earth­
quake activity is also experienced on Vancouver Island and 
the B.C. lower mainland . Large earthquakes occurred on cen­
tral Vancouver Is land in 19 18 and 1946, in southern Puget 
Sound (Washington State) in 1949 and 1965 , and south of 
the Queen Charl otte Islands in 1929 and 1970. In 1949 
Canada ' s largest ea rthquake, and one of the world ' s great 
ea rthquakes , occurred along the weste rn coast of the Queen 

SKT 
lC 

0 km 200 
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SASK. 
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1909 

u.s .A. 

MAN. 

Charl otte Islands. It had a magnitude of 8. I and was fe lt 
th roughout British Columbia and as fa r away as western 
Albe11a. Other strong earthquakes have occurred fa rther north 
along the southeastern Alaska coast in 1958 and 1972 and 
near the B.C.-Alberta borde r in 19 18. For 1985-86 2 11 2 
events are plotted on Figure 7. 

Alberta 

Earthquake activity in Alberta was confined to the western 
part of the province. No events with magnitude 4 .0 or greater 
occurred in the prov ince during this two-year period . Three 
magnitude 3 events and a number of smaller events were 
located in close proximity to gas-producing plants west of 
Rocky Mountai n House and were felt locall y. They were 
probably related to the gas-recovery processes. 

Residents of northern and west-central Alberta, includ­
ing Edmonton , felt th ree earthquakes located some distance 
outside the provi nce in 1985-86. The first two were the 
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( 

Figure 6. Earthquakes in central Canada in 1985-86. SKT is Saskatoon and EST is 
Esterhazy. Location of the largest earthquake in the region in 1909 is shown . See Figure 
4 for legend. 
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Nahanni , N. W .T . earthquakes of 5 October and 23 Decem­
ber 1985 which were strongly felt in northern and north­
central Alberta (Fig. 8) ; the third tremor was the Prince 
George , B.C . earthquake of 21 March 1986, which was 
mildly felt in extreme west-central Alberta . 

British Columbia 

Vancouver Island 

The earthquake activity on southern Vancouver Island (Fig . 
9) is the result of underthrusting of the Pacific Ocean crust 
from the west (Juan de Fuca plate) under the continental crust 
(North American plate) to the east. This affects southern Van­
couver Island , Georgia Strait , the Gulf Islands and the B.C. 
lower mainland in Canada and the Olympic Peninsula , Puget 
Sound, the San Juan Islands and northwestern Washington 
in the U.S . with a high rate of small magnitude earthquake 
activity and the potential for large damaging earthquakes . 
However , in this two-year period only events with magni­
tude less than 4.0 occurred onshore in this region and none 
was widely felt. 
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The strongest earthquake, magnitude 5.2 , occurred on 
23 March 1986 just off the west coast of north-central Van­
couver Island . This tremor was widely felt (Fig . 10) , but 
caused no property damage . It was the strongest of many 
earthquakes which took place on the active fault zone run­
ning from Nootka Island on the northern Vancouver Island 
coastline to the active tectonic features farther offshore . The 
Nootka zone represents the boundary between the Juan de 
Fuca and Explorer crustal plates in this area . 

Queen Charlotte Islands 

Most of the earthquake activity , including several events of 
magnitude 4, occurred off the west coast of the islands on 
the active Queen Charlotte Islands Fault , which was the loca­
tion of the magnitude 8. 1 earthquake in 1949. Clusters of 
small magnitude activity occurred at several spots along the 
western coasts of the islands and off the eastern coast of Gra­
ham Island in Hecate Strait (Fig . 11) . 
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Figure 7. Earthquakes of western Canada in 1985-86. PRG indicates the 
Prince George earthquake, RMH is the Rocky Mountain House seismic zone, 
EDM shows the location of the city of Edmonton and NAH is the Nahanni 
seismic zone. Location and year of the significant earthquakes in this cen­
tury in the region are indicated. See Figure 4 for legend. 
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Earthquake activ ity on the islands was minor during 
1985-86 with one event of magnitude 4. 0 being located inland 
of the Queen Charlotte Fault. On northern Graham Island 
two magnitude 3 earthquakes were felt. They were located 
in a zone of frequent earthquake activity which has been 
detected by improved monitoring in this area in recent years. 

B.C. interior 

The largest ea rthquake in 1985-86, magnitude 5 .4, occurred 
in the area near Pr ince George on 2 1 March 1986. Th is earth­
quake was widely felt in centra l British Columbia (F ig. 12) 
and caused minor prope rty damage close to the epicentre 
(Rogers et al. , 1988). Otherwise, onl y scattered ea rthquake 
acti vity was seen in British Columbia inte rio r , particul arly 
in the southe rn Rocky Mounta ins, with one othe r magnitude 
4 event which was located near the U.S. border in the south­
easte rn part of the reg ion on 8 August 1985 (Fig. 7) and was 
fe lt locally. 
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Offshore a reas 

The earthquake activity of the western offshore areas between 
Vancouver Island and the Queen Charl otte Islands was intense 
and dom inated by the long linear zone of seismic acti vity 
which fo llows a sequence of act ive plate boundary fea tures 
in thi s reg ion (Fig. 7) . These active features (Sovanco Frac­
ture Zone, Explorer Ridge, Dell wood Knoll s) mark the pres­
ent boundary of the Pacific and North American crustal plates 
in thi s reg ion. Twenty-seve n events with magnitude 4.0 and 
greate r occurred in th is general reg ion in 1985-86. None were 
fe lt. 

NORTHERN CANADA 

Northe rn Canada has active fa ul ts along the Fa irweather­
Yakutat zone in the south western part of the Yukon Terri ­
tory with a correspondingly high rate of earthquake acti vity. 
Four great earthquakes , magni tude 8.0 or greater, occurred 
in thi s area in a space of 13 months in 1899- 1900. Othe r 
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Figure Sa. Felt reports and isoseismal distribution for the 5 October N·ahanni earthquake. 
See Figure 5 for legend. 
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strong earthquakes have occurred in the southern Yukon in 
1944 and in the northern Yukon in 1940 and 1955 . The North­
west Territories , by contrast , are part of a large genera lly 
stable region of the North American plate without active plate 
boundary features and have a correspondingly low rate of 
earthquake activity. Nevertheless, pockets of significant earth­
quake activity do occur in several parts of the Northwest Ter­
ritories and the largest earthquake known above the Arctic 
Circle , magnitude 7. 3, occurred in Baffin Bay in 1933. Strong 
earthquakes also occurred in the Baffin region in 1945 , 1957 
and 1963 and in the Beaufort Sea in 1920. 

The active plate boundary between the North American 
and Asian plates is located at the Arctic Mid-Ocean Ridge 
northeast of Greenland and a higher rate of earthquake activity 
occurs there. Some of the larger earthquakes on this feature 
and the adjacent areas of northern Greenland are noted in 
this section because they record well on northern Canadian 

seismograph stations even though they do not affect the Cana­
dian landmass directly. In all , 1370 events are plotted (Fig. 
13) , but most of these are in the Yukon. Because of the wider 
spacing of the se ismograph stations in the Northwest Terri­
tor ies , earthquakes with magnitudes less than 3.0 can not 
be routinely detected there. 

Yukon Territory 

The earthquake act ivity of the southwestern Yukon is fre­
quent and there is a history of large magnitude events. This 
area marks a transition from the active strike-slip faults along 
the coast of southeastern Alaska to the south to the active 
thrust fau lts of the Aleutian Trench farther to the west. A 
total of 11 3 1 events are plotted on Figure 14. However, 
several hundreds were aftershocks to the Nahanni earthquakes 
located in the western Northwest Territories , which are 
described in the next section . 
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Figure Sb. Felt reports and isoseismal distribution for the 23 December 1985 Nahanni 
earthquake. See Figure 5 for legend. 
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Figure 10. Felt reports for the 16 June 1986 earthquake off Estevan Point, B.C. See Figure 5 for legend. 
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Figure 11. Earthquake activity on the Queen Charlotte Islands in 1985-86. 
GI is Graham Island, Ml is Moresby Island and HS is Hecate Strait. Location 
and year of the larger earthquakes this century in the region are shown. 
See Figure 4 for legend. 
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Figure 12. Felt reports and isoseismal intensity for the 21 March 1986 Prince George 
earthquake . See Figure 5 for legend. 
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Figure 13. Earthquakes in northern Canada in 1985-86. FWY is the Fairweather fault zone, RIC is the 
Richardson Mountains seismic zone, NAH is the Nahanni seismic zone, BAB is the Baffin Bay seismic 
zone and AMOR is the Arctic Mid-Ocean Ridge system. The location and year of the larger earthquakes 
this century are shown. See Figure 4 for legend. 
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The seismic activity in the Yukon is arranged gene rally 
in fo ur zones parallel to the west coast. The first zone fol­
lows the Fairweather-Yakutat faults (FWY) along the coast 
and the St. Eli as Mountains. This zone has produced some 
large ea rthquakes . The most recent was the 1979 magnitude 
7. 5 St. Eli as earthquake ; frequent a fte rshock activity is still 
occurring at the site o f thi s ea rthquake on the extreme south­
weste rn corner of the Yukon. Inland of the FWY zone is 
a di stinct linea r zone of earthquake activity along the active 
Denali fa ult system (DFS). Northeast o f the Denali fault in 
the inte rior o f the Yukon is a diffuse zone of o f earthquake 
activity assoc iated generally with the Tintina Trench and the 
Olg ivie Mounta ins (T-0 ). Finall y in northeastern Yukon 
along the border with the N. W . T. is a zone of frequent activity 
assoc iated with the Richardson Mountains (RIC) . 

The largest events in this area during 1985-86 we re a 
magnitude 5 .7 event in the Fairweather zone on 9 January 
1985 and a magnitude 5 .4 event on 15 September 1985 at 
the southeastern end of the Denali zone on the border of British 
Columbia and Alas ka. Both events were fe lt locally; ne ithe r 
caused any property damage. 

Northwest Territories 

Mackenzie Valley 

Canada's largest earthquakes in 1985-86 , and largest in the 
Northwest Territories since 1963 , were in thi s area on 5 
October and 23 December 1985 . These two events, magni ­
tude 6.6 and 6 .9 respecti vely, occurred nea r the North 
Nahanni Ri ver (NAH) in the Mackenzie Mounta ins of the 
western Northwest Te rritories . Both were widely felt (Fig. 
8) including many pa rts o f British Columbia and Albe rta to 
the south of the epicentres. A number of inte resting studies 
of these ea rthquakes have been ca rried out , including those 
by Wetmille r et aJ. ( 1987, 1988), Weichert et al. ( 1986a, b), 
Evans et al. ( 1986) and Boatwright and Choy ( 1988). Per­
haps the most noteworthy of the e ffects o f the earthquakes 
documented in these studies are the occurrence with the 
October event of the fourth largest landslide known in Can­
ada thi s century and , fo r the December event , the strongest 
near-fi e ld se ismic accelerations ( > 2g) ever recorded fo r an 
ea rthquake. 

The aftershock sequences which foll owed these two large 
events were intense, and included at least 78 aftershocks mag­
nitude 4 .0 and greate r and 8 magnitude 5 .0 and g reater. The 
largest aftershock was magnitude 5 .7 , on 25 December 1985. 
Many of the larger a fte rshocks were felt in the closest com­
munities such as Wrigley and Fort Simpson, but caused no 
damage. 

Ea rthq uakes with magnitude less than 5 .0 occurred else­
whe re in the western North west Territories in 1985-86 . A 
magnitude 4 .8 event , located in the Richardson Mountains 
(RIC) of the northern Yukon on 16 February 1986 , was 
reported felt in communities in the Mac kenzie delta area such 
as Fo rt McPhe rson and Inuvik. Strong ea rthquakes occurred 
in the RIC zone in 1940 and 1955 . 
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Figure 14. Earthquakes in the Yukon Territory in 1985-86. 
FWY is the Fairweather fault zone, DFS is the Denali fault 
zone, T-0 is the Tintina-Ogilvie seismic zone, RIC is the 
Richardson Mountains seismic zone and NAH is the Nahanni 
seismic zone. See Figure 4 for legend. 

Arctic Islands and Greenland 

A numbe r of earthquakes with magnitudes less than 5 .0 
occurred on or near Baffin , Melville, Prince Patrick , Ellef 
Ringnes, Devon , Bathurst and Axel Heiberg Islands in 
1985-86. None were reported felt. 

A magnitude 5 .0 earthquake was detected on the east 
coast of Greenland on 17 December 1986. 

Beaufort Sea, Arctic Ocean and Baffin Bay 

Earthquake activity occurred in all these offshore areas in 
1985-86. The largest events were a magnitude 5.0 earthquake 
in the Beaufort Sea on 22 April 1986 and a magnitude 5 .0 
event on 29 January 1985 in the Greenland Sea part of the 
Arctic Ocean off northern Greenland , where it was part of 
the trend of seismic activity related to the Arctic Mid-Ocean 
Ridge (AMOR), the active plate boundary feature between 
North America and Asia. Ten events magnitude 4.0 or greater 
were detected in thi s region during 1985-86. 
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Figure 15. Seismic hazard zoning map from the 1985 National Building Code of Canada. Zv is the seis­
mic zone number. 

EARTHQUAKE HAZARDS IN CANADA 
The descriptions of seismic activity given above show that 
earthquake activity affects almost all parts of Canada and 
that large , potentially destructive earthquakes have occurred 
several times in Canadian territory this century. The fact that 
none of these large earthquakes has resulted in a social dis­
aster with extensive property damage and many casualties 
has been more due to good luck than to any special proper­
ties of the earthquakes or to Canada's position in the world 
of plate tectonics. Large earthquakes will occur again in Can­
ada and one of them, if it occurs in a densely populated region, 
could potentially be the largest single natural disaster this 
country will ever face. 

The relative level of long-term hazard due to earthquakes 
across Canada is quantified for the National Building Code 
of Canada (NBCC) in terms of seismic ground motion values 
which have a small probability of being exceeded in a given 
time period ; for the NBCC parameters of 10 % in .50 years 
are used to define the seismic zones. The map shown here 

(Fig. 15) is the current zoning map from the 1985 NBCC. 
It divides the country into zones of equal earthquake hazard : 
seven zones from 0 to 6 . The higher zones, which include 
parts of the British Columbia coast, the southwestern Yukon, 
part of the lower St. Lawrence valley in Quebec and two 
areas off the east coast of Canada, are the areas where stronger 
earthquake effects are likely to occur. People who live in 
or near these areas should be prepared to deal with the effects 
of strong earthquakes. The lower zones have correspond­
ingly less risk of earthquakes , but they still may experience 
strong earthquakes only less frequently than the higher zones. 

Seismologists cannot predict when the next strong earth­
quake will occur in Canada. It is most likely to occur in one 
of the zone 6 regions , but not necessarily . The two strongest 
earthquakes in 1985-86, the magnitude 6.6 and 6.9 Nahanni 
earthquakes in October and December 1985 , occurred in an 
area of the Northwest Territories which is in seismic zone 
1 of the NBCC map . 
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APPENDIX 

Significant Canadian earthquakes in this century 

1899-1900: Four great earthquakes (M about 8) occurred 
along the southeast Alaska coast in the 13-month period from 
September 1899 to October 1900. Major topographic changes 
were made to the Alaska coast by these earthquakes and strong 
effects were experienced in many parts of northern British 
Columbia and southern Yukon. 

1909: A moderate earthquake (MS. S) shook the central plains 
of southern Saskatchewan on 16 May. Isolated minor prop­
erty damage from the event was reported in several localities. 

1918: A strong earthquake (M6) occurred on 4 February in 
the southern Rocky Mountains of eastern British Columbia 

1918: A major earthquake (M7) occurred on 6 December 
on west-central Vancouver Island near Estevan Point. 

1920: A strong earthquake (M6.S) occurred on 16 Novem­
ber in the Beaufort Sea. 

1925: A strong earthquake (M6.S-7.0)occurred in the 
Charlevoix area of Quebec on 1 March. The earthquake 
damaged most of the houses in the epicentral area and caused 
considerable damage in Quebec City. 

1929: A major earthquake (M7) occurred in the Pacific Ocean 
just south of the Queen Charlotte Islands on 26 May. 

1929: A major earthquake (M7) occurred in the Atlantic 
Ocean south of Newfoundland on 18 November. The earth­
quake generated a tsunami on the south coast of Newfound­
land which blled 27 people and caused a large underwater 
landslide which broke 12 trans-Atlantic telegraph cables. The 
tremor was felt over a wide area of eastern North America . 

1933: The largest earthquake known north of the Arctic Cir­
cle (M7 .3) occurred in Baffin Bay on 20 November. 

1935: A strong earthquake (M6.3) occurred on 1 November 
in the Lake Terniscaming area along the Ontario-Quebec 
border. Chimneys were knocked down in Mattawa and North 
Bay. The tremor was felt over much of eastern Canada. 

1940: Two strong earthquakes (M6.2 and 6.S) occurred in 
the Richardson Mountains of the northern Yukon on 29 May 
and 5 June. 

1944: A strong earthquake (M6 .5) occurred in the Denali 
Fault Zone west of Whitehorse , Yukon on 3 February . 

1944: A moderate earthquake (MS. 7) occurred near Corn­
wall, Ontario on 5 September. Many homes in Cornwall were 
damaged by the tremor and property damage from the event 
totaled two million dollars in Cornwall and the surrounding 
communities. 

1945: A strong earthquake (M6.5) occurred in Baffin Bay 
on 1 January. 

1946: A major earthquake (M7 .3) occurred on central Van­
couver Island on 23 June. Serious property damage occurred 
along the east coast of Vancouver Island and one person was 
drowned. 

1949: A major earthquake (M7. l) occurred in the southern 
Puget Sound area of Washington State on 13 April. The earth­
quake caused heavy property damage over a wide area of 
Washington and was strongly felt in Victoria and Vancouver . 

1949: Canada's largest earthquake (MS. I) and one of the 
world's great earthquakes occurred along the west coast of 
the Queen Charlotte Islands on 22 August. The tremor was 
felt over a wide area of western North America. 

1955: A strong earthquake (M6.6) occurred in the northern 
Yukon Territory on 1 March. 

1957: A strong earthquake (M6.3) occurred in Baffin Bay 
on 2 May. 

1958: A great earthquake (M7 . 9) occurred along the south­
east Alaska coast on 9 July. Several people were killed in 
Alaska by the tremor, and strong sea-wave and landslide activ­
ity was reported. Parts of northwestern British Columbia and 
the southern Yukon were strongly shaken by the tremor. 

1963: A strong earthquake (M6.4) occurred on Baffin Island 
on 4 September. 

1965: A strong earthquake (M6.5) occurred in the southern 
Puget Sound area of Washington State on 29 April. The 
tremor caused considerable property damage in Washington 
and was strongly felt in Vancouver and Victoria. 

1970: A major earthquake (M7 .0) occurred in the Pacific 
Ocean south of the Queen Charlotte Islands on 24 June. 

1972: A major earthquake (M7 .6) occurred along the south­
east Alaska coast on 30 July. The tremor caused some prop­
erty damage in Alaska and was strongly felt over wide areas 
of northern British Columbia and the southern Yukon. 

1979: A major earthquake (M7 .S) occurred in the St. Elias 
Mountains along the Yukon-Alaska border on 28 February. 
The tremor caused some minor property damage in the Yukon 
and was widely felt. 

1982: A moderate earthquake (MS. 7) occurred in the 
Miramichi Highlands of central New Brunswick on 9 Janu­
ary. The tremor caused isolated minor property damage in 
several New Brunswick communities. 

1985: Two strong earthquakes (M6.6 and 6.9) occurred in 
the Nahanni region of the Northwest Territories on 5 October 
and 23 December. 
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