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PNW GPS velocity field

Campaign data (1991 - 2004).
« University of Washington,

* Rensselaer Polytechnic Institute,

» USGeological Survey,
 CascadesV olcano Observatory,
 National Geodetic Survey,

» Geological Survey of Canada,

o others

Continuous data (1991-2004).

» Geological Survey of Canada (Western Canada Deformation Array),
» Continuously Operating Reference Sites,

* Pacific Northwest Geodetic Array,

Processing with GAMIT at MIT.



2004 survey of NE Oregon

ton and N Idaho
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New velocity field for
Pacific Northwest
derived from
campaign (blue) and
continuous sites (red).

Reference frameis
North Americaand
ellipses are 70%
confidence.

Vancouver Island data
from Geological
Survey of Canada
(Herb Dragert et al.)
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Strain rates Rotation rates

10 mm/yr over 500 km = 20 ns/yr

10 mm/yr over 500 km = 20 nanoradians/yr
= 1.2 deg/Myr




Data

GPSvelocities
e Qur solution

Slip vectors

« CMT, NUVEL-1, C. DeMets
 Braunmiller & Nabelek

* Pezzopane & Weldon
 PNSN, OSU

Transform azimuths
 C.DeMets

Spreading/dlip rates

« NUVEL-1, C. DeMets
* Pezzopane & Weldon
*  Wellsunpublished

» Hazardscompilation

Parameters

Block rotations relative to North America
o Pacific (fixed)

« Juan de Fuca, Explorer

* Crustal block(s)

Reference frame
» North America (fixed)

Fault locking
 Cascadiathrust
 Crustal faults



One-dimensional locking solution

(variation with depth only)
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Coupling along strike varies fairly smoothly; no more
than 40% to 60% every 100 km along strike.
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Along-strike smoothing



Moment rate
1.4E20 Nm/yr

Mw 8.70 per 100 yrs
Mw 9.02 per 300 yrs
Mw 9.22 per 600 yrs
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kilometers from deformation front

Red = E or NE component
Blue =N or NW component

Triangles = volcanoes
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Profiles

Very little offset at volcanic arc
E-component flat in N OR backarc

1 mm/yr extensionin S OR backarc

Contraction across WA Cascades
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Summary

Oregon, including volcanic arc,
rotates clockwise asnearly rigid
block relativeto North America

About 1 mm/yr extension at volcanic
arcispossible, but no significant
strike-dlip

Westward motion of Oregon
probably driven by opening of the
Basin and Range

L ong-term shortening rate near
Seattleis4to 5 mm/yr

Vancouver Island moving 2to 3
mm/yr to NNE.

THE END



