Earthquakes on Canada’s West Coast
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The mysterious innate intuition of some animals

John J. Clague
SFU Centre for Natural Hazard Research



What is an earthquake?
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Frequency - magnitude concept
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Why do we have earthquakes?
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Historic earthquakes

TODAY: PART 1 OF AN INVESTIGATIVE REPORT ON A B.C. SERIAL RAPIST AND KILLER
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Three types of earthquakes
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Crustal earthquakes

1 Straight Creek fault

2 Seattle fault

3 southern Whidbey Island fault
4 Devil Mountain fault

5 Leech River fault

6 Cowichan Lake fault

7 Beaufort Range fault

8 Strait of Georgia fault

9 Vedder and Sumas Mountain fault
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North America
mantle

Differential GPS
applied to
deformation
monitoring

Zone of active
deformation

Victoria
( ; ' Vancouver
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How likely are we to have a damaging earthquake?

Cascadia Earthquake Sources

Norin Arerica
Plale

Crustal
earthquakes
(1946, 1872)

Pacific Juan de

Plate Fuca Plate
SEA LEVEL

e ‘_\ /_’ Deep

Subduction zone earthquakes
earthquakes (1700) (1949, 1965,
2001)

Source Affected area Recurrence
Subduction zone BC, WA, OR, CA 500-600 yrs

Deep Juan de Fuca plate BC, WA, OR 30-50 yrs

Crustal faults BC, WA, OR, CA Tens of yrs




Damaging earthquake effects

AFire

AGround rupture

AGround shaking

AGround motion amplification
ATsunami

ALiquefaction

ALandslides

AAftershocks



San Francisco 1906



Ground rupture
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Ground shaking

Anchorage 1964



Shaking intensity depends on many things and can
di ffer considerably over



For example, geology and topography are important




Ground motion amplification
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Tsunami
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Landslide
induced

tsunamiO

Shallow crustal
fault tsunami in
Strait of Georgia
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* Known sites with geological evidence for
large prehistoric tsunamis.
Pacific

Ocean X - High tsunami run-up potential (1-15+ m)
I:l Intermediate tsunami run-up potential (1-5 m)
l:] Low tsunami run-up potential (<2 m)
I high tsunami EI Local tsunamis potential in mainland inlets

run-up potential
on outer coast




Iquefaction
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Liquefaction Susceptibility

- Moderate to Hi

Nil to Low










Landslides

Duncan Wyllie



1a|0r transportation and energy
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— Active faults

Sub-surface fault rupture

I—Greendale Fault

Aftershocks

M7.1 main shock
4 September 2010

M6.3 aftershock
22 February 2011
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Our vulnerabilities

Damage to bridges and tunnels

Landslides on Sea-to-Sky Highway and Fraser Canyon
Port facilities - Liquefaction along shorelines

Debris on roads

Rupture of buried utility lines (water and gas lines)

Damage to critical infrastructure (e.g. port facilities, fire
stations, hospitals, cell towers)

Where do we house people who have been displaced from
damaged homes



Want more information?

At Risk) -

Available from Tricouni Press
tricouni@telus.net



Questions

You can also contact me at: jclague@sfu.ca



