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One Year of Seismicity
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Tectonic Setting and' Earthquakes in the Pacific Northwest
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Peak Accel. (%g) with 10% Probability of Exceedance in 50 Years

USGS Map, Oct. 2002 U S G S

124 W 122 W 120 W 118 W 116 W
|

—" Probability of
Exceedance

50N :

- 48 N

B PGA
10% in 50 Yrs

n
o

- 46 N

SE o
© o u

I I N S O O I
. T 1T 1 T 1T 1T 1T 1 1T 1T 1T 1T 1
RBEZS S

O =< N W A~ O O N @

- 42N




1.0 sec SA (%g) with 10% Probability of Exceedance in 50 Years

» 122WUSGS M?:O,:ct. 2002 N . USGS
J Probability of
Exceedance

- 48 N

- 1.0 SA
10% in 50 Yrs

n
o

- 46 N

ko
© o

- 44N

e |
r 1T & 1T 1T 1 "'T 1T 1T 1T T T T "1
5 & &8 8 8

O = N W A O O N ®




Earthquakes M>3: 2000-2005
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Seismicity

Seismicity in
Pacific
Northwest

*T T e o
S ©V ONHERER  WASHINGTON, -
47 g R -
- 2 F e
'&. $: = 1w . = X E
=
of ¥
45 |- -
3
3
'l.‘ . - - P —_
oy, = OREGON | $
- - I
0 * " gl ®]
43 b= et g
PACIFIC
 PLATE
t -
w ,‘- I CALIFOR -_.
0 L) ‘.o G A
41 - g E »
GORDA

0
39

200 Kilometers

maodified from Waaver and Shediock, 1996



Subduction Tectonics
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Cross Section of Seismicity
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Earthquakes 1872-1987 MMz2VIIi
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Crustal Earthquakes: 0-60 km

Red: 0-10 km
Green: 10-20 km
Blue: 20-30 km
Black: 30-60 km
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Crustal Earthquakes: 0-10 km
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Crustal Earthquakes: 10-20 km
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Crustal Earthquakes: 20-30 km
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Crustal Earthquakes: 30-60 km
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Geology Near Seattle
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Seattle Fault Models

Seattle fault zone
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Scenario M 6.7 on Seattle Fault

EERI and EMD
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Oregon Topography
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Faults in Oregon
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Source Affected area  Max. Size Recurrence
@® Subduction Zone W.WA, OR, CA Mo 500-600 yr
@ Deep Juan de Fuca plate W.WA, OR, M 7+ 30-50 yr

& Crustal faults WA, OR, CA M7+ Hundreds of yr?




Intensity Map for Nisqually Earthquake
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Tectonics for Japan Subduction
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Tectonics for Japan Subduction
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PGA 2003 Event

Source Information

Epicenter: (38.3N, 141.7E)
Mw=7.0

Depth: 71 Km

(strike, dip, rake) =(190,72,101)
Yamanaka and Kikuchi (2003)
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2005 Miyagi Event

Source Information

Epicenter: (38.1N, 142.4E)
Mw=7.2

Depth: 42 Km

(strike, dip, rake) =(198, 25, 82)
Yamanaka (2005)
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Attenuation Relations
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Waiting, Watching, Wondering
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LA Times, January 1994
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Geologic Cross Section
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Washington Topography
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Strain Rate in Cascadla
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Plate Interactions
with Maxumum Stress Directions
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Red squares indicate earthquakes with depth greater than 30km.

Blue citcles indicate earthguakes with depth less than or equal to 30km.
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PANGA (Pacific Northwest GPS Arra
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Continuously Operating GPS 2002
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Deformation Between and During Events
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Geological Terranes

-
Olympic | ¢ :
Peninsula\, %

Siletz terrane Eex osed)
Siletz terrane (offshore)
Tertiary/Quaternary volcanic rocks
-] Pre-Tertiary rocks

Cascade volcano

mm PmP Jdf strong Pn normal

am Moho or PmP weak Pniow |
or absent ® ShOtpOlﬂ’[
PmP NAm strong ~ * Receiver

. ({
128°
Brocher et al. (Geology, in press)

2006 Northwest Dam Safety, Feb 14-15

Frn:uktT

Deformation




Tectonics of Cascadia
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Locked Zone (Hyndman & Wang)
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Fault Map: Western Washington
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1982-1987
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