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Temporal distribution of earthquakes greater 
or equal to 8.5 since 1900

Indonesia, 2012
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Seismicity comparison (>5.5)
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EQ energy release in the US 1960-2010



M

Hiroshima 
Bombs           
(15KT TNT )

trade center 
collapse

world energy 
(443.1x1025 ergs 
/ years)

-3 2.12149E-12 1.33017E-10 8.98662E-17

-2 6.70874E-11 4.20638E-09 2.84182E-15

-1 2.12149E-09 1.33017E-07 8.98662E-14

0 6.70874E-08 4.20638E-06 2.84182E-12

1 2.12149E-06 0.000133017 8.98662E-11

2 6.70874E-05 0.004206382 2.84182E-09

3 0.002121491 0.133017488 8.98662E-08

4 0.067087437 4. 2.84182E-06

5 2 133 8.98662E-05

6 67 4,206 0.003

7 2,121 133,017 0.09

8 67,087 4,206,382 2.8

8.5 377,260 23,654,225 15.9

8.6 532,894 33,412,482 23

8.7 752,733 47,196,385 32

8.8 1,063,264 66,666,666 45

9 2,121,491 133,017,487 90

9.1 2,996,685 187,892,195 127

9.15 3,561,567 223,310,292 151

9.2 4,232,931 265,404,780 179

9.5 11,930,020 748,012,302 505
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Active faults and significant earthquakes



Overview of the 1964 
earthquake 

• March 27th, 1964, 
5:36 PM. Good 
Friday

• M9.2, initially 8.6, 
related to rupture 
area

• shaking lasted 
about 4.5 minutes

• Hypocenter - 18 
km

• 2nd largest 
earthquake ever 
recorded

• ~250x800 km 
rupture area

• Two slip patches





 Ground shaking
• Caused damage to unreinforced masonry 

buildings
• Caused translational slides



Uplift and Subsidence
 Max uplift  

of 4 m
 Max 

subsidence 
of 2 m



Montague Is, AK Prince William Sound 
11 m uplift: Source USGS



Girdwood; 1964  (G Mull)









Sea Level Stations



Submarine landslides

1964 submarine 
landslides







What happened in Whittier
 3 waves, all locally generated:

• Water rose to altitude of 8 m about 1 minute after 
shaking started (water surface, “glassy”)

• A muddy breaking wave 1-1.5 minutes later rose 
to 12.5 m altitude

• 45 seconds later slightly small wave
 13 deaths (out of 70 local population)
 harbor, railroad, sawmill, oil tanks destroyed
 Numerous dead rockfish at surface
 $10M (~$74M in 2012 dollars) damage









What happened at Seward
 Within 30-45 seconds of the start of the earthquake, 

the waterfront started sliding into the ocean, and there 
was 8-9 m drawdown of water

 After 1.5-2 minutes, a 6-8 m high flaming wave came 
from the east and swept N along shoreline

 Another high wave at about 10 minutes
 Tectonic tsunami arrived around 30 minutes, same 

max height as the initial waves
 Area 1200-m long by 15-120 m wide slid into the bay



• > 1 m

• 0.3-1 m

Message Types
(issued in 5 minutes)

Evacuate per emergency 
managers instructions

Clear harbors and beaches
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noaa tsunami program manager
cindi.preller@noaa.gov
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1964 in Crescent City CA
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THANK YOU FOR ATTENDING!

QUESTIONS?



Cindi Preller
NOAA/NWS Alaska Region
Tsunami Program Manager
cindi.preller@noaa.gov
tsunami.gov

Lori Dengler
Ph.D., Professor of Geology, 

Humboldt State University 
Lori.Dengler@humboldt.edu

http://www.humboldt.edu/geology/

Jeff Lorens
NOAA/NWS Western Region Headquarters
Tsunami Program Manager
Jeffrey.Lorens@noaa.gov


