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Earthquakes 2015
Natural Resources Canada

EarthquakesCanada.nrcan.gc.ca

Tremblements de terre 2015 
Ressources naturelles Canada

SeismesCanada.rncan.gc.ca

Map compiled and created by S Halchuk, with contributions from A Bird, T Mulder, V Peci, W Bentkowski 

Carte produite par S Halchuk, avec contributions par A Bird, T Mulder, V Peci, W Bentkowski

Natural Resources Canada operates more than 140 seismograph stations across Canada,
and seismologists at the Ottawa and Sidney offices of the Geological Survey of Canada locate
and study Canada’s earthquakes.  The location threshold varies across Canada - magnitude
1.0 in southwestern British Columbia (inset), magnitude 1.5 in the Charlevoix, Quebec, region
(inset), magnitude 2.5 in most of southern Canada, and magnitude 3.5 for the north.  In 2015,
5342 earthquakes were located (red dots).  Other sources of seismic events are
mining/construction blasts and earthquakes induced by human activity (reservoirs, mining
activity, fluid injection, oil and gas production).  In 2015, 1396 mining/construction blasts
(green dots) and 85 induced events (purple dots) were located.  Since our primary focus is
earthquake location, the mining blasts located and shown here represent a fraction of those
that occurred.  They provide information for blast/earthquake discrimination, location accuracy,
and wave propagation through the crust.

Most of the year 2015’s earthquakes occurred in regions previously identified as being
seismically active (previous earthquakes are shown as grey open circles).  There were 55
earthquakes of magnitude 4 or greater, including 9 greater than magnitude 5, and 1 greater
than 6.  Seventy eight earthquakes were reported felt in Canada: 24 in the west and 54 in the
east.

Most earthquakes in western Canada are related to the interaction of the North America,
Pacific, Juan de Fuca and Explorer plates.  This results in considerable activity offshore from
Vancouver Island and in the region of Vancouver Island and the lower mainland (inset).  The
activity extends northward to the Haida Gwaii, predominantly along the Queen Charlotte Fault,
and into the Yukon Territory.  There it extends within the St.  Elias Mountains and northern
Coast Mountains, and farther to the northeast within the Richardson Mountains and the
Mackenzie Mountains in the Northwest Territories.

Most earthquakes in eastern Canada appear to be a result of compression of the North
American continent from the northeast due to ocean-floor spreading at the mid-Atlantic ridge.
The compression causes earthquakes on existing faults within ancient zones of weakness
including the eastern and Arctic margin, formed millions of years ago as the Atlantic and Arctic
oceans opened, and the St.  Lawrence and Ottawa valleys, formed during the opening of the
proto-Atlantic.  The pattern of earthquake activity is also likely affected by deglaciation over
the past 8,000-14,000 years.

The largest earthquake in 2015 occurred south of the Haida Gwaii, British Columbia on April
24.  This magnitude 6.3 earthquake was felt on the islands and the northern British Columbia
coast.  A magnitude 4.7 earthquake on December 29 in the Georgia Strait was widely felt on
southern Vancouver Island, the lower mainland and northern Washington state..  Residents of
southeastern and southwestern Canada were shaken by small and moderate sized
earthquakes on several occasions.  No significant structural damage was reported in Canada
from any of the earthquakes that occurred in 2015.

Ressources naturelles Canada assure le fonctionnement de plus de 140 postes
sismographiques étendus à travers du Canada, et les sismologues des bureaux de la
Commission géologique du Canada à Sidney et à Ottawa localisent et étudient les
tremblements de terre qui se produisent au Canada.  Le seuil de localisation varie à travers du
pays - de magnitude 1,0 au sud-ouest de la Colombie-Britannique (encadré); de magnitude
1,5 dans la région de Charlevoix (encadré); de magnitude 2,5 dans la plupart des régions
dans le sud du Canada et dans le Yukon; et de magnitude 3,5 ou plus élevé dans les régions
du grand Nord.  En 2015, 5342 tremblements de terre ont été localisés (points rouge).  Des
autres sources des événements sismiques incluent des coups de mine/de construction et des
événements induits par de l’activité humaine (de la mise en eau des réservoirs, des coups de
toît, de l’injection de fluide, de la production de pétrole et de gaz).  En 2015, 1396 coups de
mine/de construction (points verts) et 85 événements induits (points violets) ont été localisés.
Étant donné que notre interêt prioritaire est la localisation des séismes, les coups de mine
localisés et montrés ici sont une fraction de ceux qui ont eu lieu, choisis pour fournir des
informations qui nous permettront de distinguer les coups de mine des tremblements de terre,
de préciser la localisation des événements et de faire de la recherche en la propagation des
ondes dans l’écorce terrestre.

La plupart des tremblements de terre de l’année 2015 se sont produits dans des régions où
l’activité sismique était déjà connue (les tremblements de terre précédents sont représentés
par des cercles gris ouverts).  Il y a eu 55 tremblements de terre d’une magnitude supérieure
à 4, neuf d’une magnitude supérieure à  5 et un d’une magnitude supérieure à 6.  Nous avons
reçu des rapports de 78 tremblements de terre ressentis dont 24 ont été dans l’Ouest et 54
dans l’Est.

La plupart des tremblements de terre dans l’ouest du Canada sont liés à l’interaction des
plaques de l’Amérique du Nord, du Pacifique, de Juan de Fuca et d’Explorer.  Cela produit
beaucoup d’activité sur les côtes de l’ île de Vancouver et dans la région de l’ île de Vancouver
et de la vallée du bas-Fraser (encadré).  Cette activité se poursuit vers le nord jusqu’à Haida
Gwaii (encadré), principalement le long de la faille de la Reine-Charlotte et dans le territoire
du Yukon, aux montagnes Saint Elias et de la Côte du Nord, ainsi que plus loin au nord-est
dans les montagnes Richardson et Mackenzie.

Il parait que la plupart des tremblements de terre dans l’est du Canada sont des consé-
quences de la compression du continent de l’Amérique du Nord de la direction nord-est à
cause du renouvellement des fonds océaniques à la dorsale médio-Atlantique.  Cette
compression produit des tremblements de terre sur des présentes failles dans les zones de
faiblesse anciennes.  Parmi ces zones il y a les marges de l’Est et de l’Arctique qui ont été cré
-ées il y a des millions d’années pendant l’ouverture des océans Arctique et Atlantique, et les
vallées de l’Outaouais et du St.  Laurent créées pendant l’ouverture de l’océan proto-
Atlantique.  Il est aussi possible que la déglaciation ait un effet sur la distribution des
tremblements de terre pendants les 8 000 - 14 000 dernières années.

Le plus grand tremblement de terre en 2015 a eu lieu au sud de Haida Gwaii, en
Colombie-Britannique le 24 avril.  Ce séisme de magnitude 6,3 a été ressentis sur les îles et
la côte nord de la Colombie-Brittannique.  Un séisme de magnitude 4,7 le 29 décembre dans
le détroit de Georgia a été largement ressentis en le sud de Colombie-Britannique et aussi loin
que le nord de l’État de Washington.  Les résidents du sud-est et du sud-ouest du Canada ont
été secoués par des petits et moyens tremblements de terre plus qu’une fois.  Les séismes
survenus au Canada en 2015 n’ont donné aucun dommage structurel important.

Ten largest magnitude earthquakes in or near Canada during 2015
Les plus grands tremblements de terre au Canada en 2015

Note all times are Universal Time (GMT)
Notez qu’on utilise le temps universel (TMG) pour indiquer l’heure

1
2
3
4
5
6
7
8
9
10

Date

2015/04/24
2015/09/24
2015/01/02
2015/03/04
2015/10/22
2015/04/24
2015/07/30
2015/03/08
2015/03/25
2015/02/12

Time/Heure
(UT/TU)
13:56:12
13:48:56
10:15:33
08:35:05
23:07:35
14:09:30
00:31:03
20:42:09
19:22:42
02:11:41

Latitude
(N)
51.43
50.59
50.73
50.01
50.51
51.50
50.56
48.79
49.24
72.05

Longitude
(W/O)
131.06
130.48
130.50
130.09
130.37
130.97
130.09
129.23
128.39
75.09

Magnitude

6.3 Mw
5.8 Mw
5.4 Mw
5.1 Mw
5.1 Mw
5.0 Mw
5.0 Mw
4.9 Mw
4.9 Mw
4.8 MN

Region/Région

South of Haida Gwaii, BC/Au sud de Haida Gwaii, BC
West of Vancouver Island, BC/A l’ouest de l’ île Vancouver, BC
West of Vancouver Island, BC/A l’ouest de l’ île Vancouver, BC
West of Vancouver Island, BC/A l’ouest de l’ île Vancouver, BC
West of Vancouver Island, BC/A l’ouest de l’ île Vancouver, BC
South of Haida Gwaii, BC/Au sud de Haida Gwaii, BC
West of Vancouver Island, BC/A l’ouest de l’ île Vancouver, BC
West of Vancouver Island, BC/A l’ouest de l’ île Vancouver, BC
West of Vancouver Island, BC/A l’ouest de l’ île Vancouver, BC
Near Pond Inlet, NU/Près de Pond Inlet, NU

Earthquake magnitude units: Mw, moment magnitude; MN/mb, body wave magnitude; ML, local (Richter) magnitude
Types de magnitude: Mw, magnitude de moment; MN/mb, magnitude d’ondes de volume; ML, magnitude locale (Richter)

Ten most widely felt earthquakes in Canada during 2015
Dix plus largement sentir les tremblements de terre au Canada en 2015

A
B
C
D
E
F
G
H
I
J

Date

2015/12/30
2015/01/08
2015/07/15
2015/10/20
2015/07/01
2015/01/21
2015/09/09
2015/11/28
2015/08/27
2015/02/15

Time/Heure
(UT/TU)
07:39:28
02:02:53
22:00:18
23:34:52
18:32:53
05:31:59
19:17:50
05:16:53
22:47:52
04:12:22

Latitude
(N)
48.62
49.18
45.47
45.73
44.09
47.37
45.76
44.98
46.21
49.73

Longitude
(W/O)
123.29
125.72
74.54
77.12
66.25
70.22
76.34
74.71
66.59
123.59

Magnitude

4.7 Mw
4.4 ML
3.9 MN
3.7 MN
3.8 MN
3.7 MN
3.7 MN
3.7 MN
3.6 MN
3.4 ML

Region/Région

Near Sidney, BC/Près de Sidney, BC
Near Tofino, BC/Près de Tofino, BC
Near Vankleek Hill, ON/Près de Vankleek Hill, ON
Near Pembroke, ON/Près de Pembroke, ON
Near Yarmouth, NS/Près de Yarmouth, NS
Near La Pocatiere, QC/Près de La Pocatiere, QC
Near Shawville, QC/Près de Shawville, QC
Near Cornwall, ON/Près de Cornwall, ON
Near Fredericton, NB/Près de Fredericton, NB
Near Squamish, BC/Près de Squamish, BC

Magnitude
Earthquakes/

Tremblements de terre
Historical/
Historique
prior to 2015
avant 2015

Year 2015/
Année 2015

Blasts/
Dynamitages

Year 2015/
Année 2015

Induced/
Induit

Year 2015/
Année 2015

< 0

0.0 - 0.9

1.0 - 1.9

2.0 - 2.9 

3.0 - 3.9 

4.0 - 4.9 

5.0 - 5.9

> 6.0_

Only those historical earthquakes of magnitude 2.5 or greater have been plotted. 
On montre seulement les tremblements de terre historiques de magnitude 2,5 ou plus.

 @CANADAquakes 

 @CANADAseisme 
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!  Background: 2 offices ~3500 km apart

!  West: Victoria (Sidney), British Columbia (Antelope)

!  East: Ottawa, Ontario (legacy system)


!  Network refurbishment: 5 yr project, new field 
instrumentation. Year 2 of project, site deployments 
commence.


!  New stations: Increasing # of TA stations in Yukon 
Territory.


!  Dataflow essentially the same, except for Analyst review 
dataflow.


!  2 new analysts in Ottawa office, using Antelope.

!  Means an eastern (new) and a western (pre-existing) 

catalogue.

!  Western (Sidney) office has used Antelope since 2006 for 

event location.  Stand-alone analysis machine (v4.11) will 
transition to part of main dataflow structure (v5.6).


!  Eastern office will officially transition to Antelope (v5.6) for 
event location, commencing Sept/Oct.


Update




Upcoming Challenges

!  Some dataflow tweaking: station/channels used for site 

monitoring and automatic locations are not necessarily identical 
to those wanted/needed for analysis (catalogue creation). 

!  E.g. omit SOH channels, GSN stations, some of the other external 

network stations.

!  Re-tuning event locations to reduce false events and catch 

missing events.

!  Partitioning analysis work (teleseismic events) between the 2 

offices/catalogues to avoid duplication.

!  Deciding on common event type designation for the two 

catalogues.

!  Combining the 2 catalogues to produce a final catalogue for web 

display and catalogue search. On the fly requirements:

!  Create virtual catalogue more than once a day (perhaps as much 

as every 10 minutes?).

!  Real-time catalogue, monthly catalogues for each office.


!  Removing un-reviewed events and arrivals.

!  Determining authoritative agency for events with more than one 

origin or arrivals (local & teleseismic duplicate events).




Upcoming Challenges (cont.)

!  Potential event location/catalogue coordination 

with AEC (AK) and ANF (TA) in Yukon Territory.

!  As yet unanticipated problems….
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