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EARTHQUAKES IN WASHINGTON AND OREGON, 1872-1993

Earthquakes in Washington and Oregon

by
In Washington and Oregon the geologic process that causes earthquakes
is the slow northeastward movement of the Juan de Fuca plate relative Susan K. Goter Lambert Conformal Conic Projection
to the North America plate, at a speed of about 4 cm (1.5 inches) per 1994 ‘ Basl: T100/000 _
year. As the plates collide, the Juan de Fuca plate slowly sinks beneath 1;”zzn‘;‘:r‘j‘j:rip‘j:‘s'":z‘irﬁt’;‘:'es
the continent, in a process called subduction. The accompanying cross- Y L
section (not to scale) is a diagrammatic representation of what one o ’ - - - e AL
would see if one could take an approximately east-west vertical slice HHHHHE———— === —_—
through the uppermost 100 km (60 miles) or so of Washington or L 1 = =2 sl 30 Kilorsters
Oregon. It depicts the Juan de Fuca plate sliding beneath the North
Ameri late.
merica plate Depth in Meters ¢ | — Feet above Sea Level
As subduction proceeds, the overlying North America plate deforms and 3,800m 3,000m 2,000m 1,000m 800m 600m 400m 200m 1,000' 2,000 3.000" 6,000
fractt_;res, causing earthquakes within the bgdy of that plate. Example Notable Earthquakes
locations for such earthquakes are shown in the diagram by the red
circles labeled “North America plate earthquakes”. Recently published _ . T :
evidence indicates that about 1000 to 1100 years ago a large North The following earthquakes are identified on the map by a bold circle
America plate earthquake (probably at least magnitude 7.0) occurred labeled with the reference number.
near what is now Seattle. The Juan de Fuca plate also deforms as it
subducts, causing earthquakes (denoted by purple circles) within it. The Number Earthquaket Magnitude USGS LIBRARY - RESTON
second and third largest earthquakes in the period 1900-1993 were 1 North Cascades. December 15. 1872 7.4 CROSS SECTION: JUAN DE FUCA SUBDUCTION ZONE
Juan de Fuca plate events (events numbered 9 & 11 in the table). Over L 2 Sauitht o ¢ N b ’23 1873 6.8
the past eight years geologists have collected evidence that very large 1 Magnitude Earithigiakes ﬂ outhwest Oregon, November 23, d 5 ' 3 1818 00123846 6
earthquakes (magnitude 8 or larger) occur along the upper portion of 3 Portland earthquake, October 12, 1877 5.5 Pacific Ocean Western Washzngton 5 D
the boundary between the North America and Juan de Fuca plates, in the 1.5-3.4| 3.5-5.4 =5.5 4 Central Vancouver Island, December 6, 1918 747 o Wﬁet_ . s ources of Data
“ 5 » . . llamette :
area labeled “Source area for suk?ductlon earthquakes”. Geologic data fo) North America plate earthquakes E Milton-Freewater, July 16, 1936 6.1% Continental Slope Coast Ranges Lowland Mountains The text and table of notable earthquakes were prepared by Tom Yelin (USGS)
suggest that the last such subduction event was about 300 years ago 1 / / 2 . : P .
' North A(miZiia_l]p?IStge) earthquakes 6 Central Puget Sound, November 13, 1939 5.8 3 o / e : : / 2:rotlhi|tueavkeeswzﬁlSvr;ih(ilrjxgtlgr?r;r;tg gfexzsmflzgéhgrez cb(ilnrsrt):\/seltl?/lsjitniligir?gf
Compilation of the Washington-Oregon earthquake 3 © (1970-1993) 7 Northern Idaho, November 1, 1942 5.5 T //// o ?(grugﬁ?)g&g%on £ catalog contributions from the following institutions and individuals:
database Juan de Fuca plate earthquakes 8  Central Puget Sound, February 15, 1946 6.1% an de FUCa//‘ earthquakes . . 7 Boise State University (James Zollweg)
Earthquake epicenters in Washington, Oregon and adjacent regions are (1872-1969) 9 Olympia, Washington, April 13, 1949 7.1 p]al‘e o 7 NOI'th . : g
’ . . fs. % Geological Survey of Canada,
shown in different colors, red for earthquakes occurring within the ® (0] ‘ Juan de(llzg(;%p]lzgcggearthquakes L Portland, Oregon, November 6, 1962 e . e ~ . . . . , . Pacificheoscienc»é Centre (Richard Baldwin)
North America plate and purple for earthquakes within the subducting ‘ - ) 11 Seattle-Tacoma, April 29, 1965 6-5 e . , . ~Amer1can L .
Juan de Fuca plate. Faint colors are for selected larger earthquakes 12 Elk Lake (sw Washington), February 14, 1981 B . o s - . , NOI’th ‘Amerlcan plate Montana Bureau of Mines and Geology,
occurring between 1872 and 1969, before the advent of the modern 13 Scotts Mills, Oregon, March 25, 1993 e B . n,eartthuaikes Montana Seismograph Network (Michael Stickney)
regional seismograph networks. In many cases the location errors for ; ; / : . ~ , U.S. Geological S Nsribea Bt
these older earthquakes may be 20 km (12 miles) or more. The depths 14 Klamath Falls, Oregon, September 21, 1993 Juan de Fuca plate Seis'mogrgglkfall\letlx;?lz,(D:\:ideor;peanlh(e)irnqgr)
of most pre-1970 events are not known. Bolder colors are for (double event) 5.9,6.0 earthquakes . ’
earthquakes between 1970 and 1993 that were located using data Map prepared by Allan Cartography of Medford, Oregon using base materials 1i5 Over 800 earthquakes with magnitudes 2.5 to 5.0 Asthenosphere . . , ; University of Washington, Washington Regional
recorded on regional seismograph networks. Earthquakes with from the United States Geological Survey's 1:500,000 scale state map series. associated with the 1980 eruptions of Mount St. Helens g . ! Seismograph Network (Steve Malone and Robert Crosson)
magnitudes of 1.5 and larger are shown. Most of these earthquakes v ) ! : y !
have epicentral errors of 4 km (2.4 miles) or less. The 1970-1993 Base maps © 1987 Raven Maps & Images. Used by permission. ¥ Dates are for the Geesmalich, Endlabs i zong, (SSSvaE?reB:t;e%t;r?loctoenrilgjrge;t;ymrlt:glsrgsisdggvslovzecébg/txz?d?begges)mrbes s /NN A
catalog is complete at the magnitude 2.5 level over most of Oregon and % Published and unpublished estimates for the magnitudes of these earthquakes range k Y P LU t : m 0
Washington ’ from 5.8 to 6.4.The values listed here are in the middle of this range.

-
)
S

This report is preliminary and has not been reviewed for conformity with U.S. Geological Survey editorial standards. Any use oftrade, product, or firm names is for descriptive purposes only and does not imply endorsement by the U.S. Government. TE :

o~




