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Earthquakes in the Cook Inlet–Susitna 
region have been predominantly intraslab
since 1950 and crustal prior to 1950.

2018



Global arrival time data can be used to estimate the epicenters

Most P wave arrival times are modeled with <10 seconds 
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Modern compilation of felt 
reports to give a map of 
shaking intensities



Modern compilation of felt 
reports to give a map of 
shaking intensities

(extrapolation is needed in 
Alaska!)



Example of historical  felt report

April 26, 1933
Wasilla, Alaska

Felt
In building
Outdoors
Direction of motion felt outdoors
Ground underneath
Motion
Rattling
Creaking
Hanging objects
Pendulum clocks
Moved
Overturned
Spilled
Cracked
Fall
Broke
Twisting, fall
Damaga
Awakened
Freightened
Trees, bushes
REMARK

courtesy Jim Dewey, USGS





1933-04-27 Mw 6.8 Cook Inlet earthquake

Neumann (1935)







Active crustal thrust 
faulting in upper Cook Inlet



1943-11-03 Mw 7.3 Susitna earthquake

Largest four earthquakes in mainland Alaska since 1904 (ISC-GEM)

1. 1964 Mw 9.2 Anchorage

2. 2002 Mw 7.9 Denali fault

3. 1979 Mw 7.4 St. Elias

4. 1943 Mw 7.3 Susitna

Bodle (1945)





TEMBLOR AWAKENS CITY,
BELIEVE CENTER WAS IN GULF OF ALASKA

An earthquake shook residents of
Anchorage out of their sleep early this
morning, broke some dishes, upset store
stocks and caused lots of commotion by
little damage.

While there was reason to believe
that the temblor may have been more
severe at other points in Alaska, its biggest
result in Anchorage was a subject for
conversations…

Early pedestrians reported that street
lights and buildings swayed in the
downtown section. The Fourth Avenue
concrete pavement was warped and
seemed to have the movement of a snake.
Some wires turned like a jump-rope….





1954-10-03 Mw 6.4 Kenai earthquake

Murphy and Cloud (1956)



MMI 1954
Mw 6.4

1964
Mw 9.2

Anchorage 8 8

Kenai 8 7

Seward 8 8

Homer 8 7





“It cracked building walls and 
shattered windows at 
Anchorage, Seward, Valdez 
and Homer and was felt at 
Fairbanks, Homer, Cordova, 
Kodiak and Yakutat…

Concrete building walls 
cracked, plaster showered 
down, plate glass windows 
popped and merchandise 
toppled from shelves here. 
Broken electric wires flashed 
and crackled in the night, but 
set no fires.”



Homer News
October 7, 1954, p. 3

EARTHQUAKE ROCKS AREA
The Kenai Peninsula received the shock of

its life early Sunday morning when an
earthquake rocked and rolled the land from
here to Anchorage and sent smaller tremors as
far north as Fairbanks.

Center of the three-minute quake was set
as somewhere near Kenai. In that city
considerable damage was done to stores when
merchandise fell to the floors. No buildings
were believed to have been damaged as they
were in Anchorage where cracks in concrete
structures were visible.

Here in Homer merchandise in local stores
was thrown to the floor, but no other damage
has been reported.

The Governor, who was here during the
tremor, said that he awakened wondering
where he was and what he was doing there.

[Oil/gas discovered in 1957 near Kenai]





Summary

• The Cook Inlet–Susitna region has hosted several M > 6 earthquakes since the 

instrumental era began in 1904.

• The 1954 Mw 6.4 intraslab Kenai earthquake generated extreme shaking, possibly 

enhanced by amplification in Cook Inlet basin.

• The 1943 Mw 7.3 crustal Susitna earthquake is enigmatic, in that its host fault is 

unknown and its shaking intensities were low considering the earthquake magnitude 

(“generally felt” in Anchorage).

• The 1933 Mw 6.8 Cook Inlet crustal earthquake may be associated with thrust faulting 

and folding that is active today.

Questions:

1. What would damage look like today (e.g., oil exploration in Cook Inlet) versus in 1933, 

1943, and 1954?

2. Should we assume that anywhere in the slab can produce a M >= 7 earthquake? If so, 

how can we best prepare for the ground motions that are expected from such events?





Relocated crustal earthquakes in the 
Cook Inlet–Susitna region
→

Diffuse deformation within the crust





Y. Kim et al. 2014

Haeussler and Saltus (2011)

Western edge of 
Yakutat/Pacific slab



Christeson et al., 2010

Evidence for the Yakutat/Pacific block

Rondenay et al., 2008

Alaska Cascadia




