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Sometime in the future, the Pacific Northwest, including Oregon, Washington, Vancouver Island,
and northern California, will experience a devastating earthquake as large as magnitude 9—the
same magnitude as an earthquake in coastal northeast Japan in 2011 in which nearly 16,000
people were killed. The earthquake will rupture the plate boundary between the continental North
American tectonic plate and the oceanic Juan de Fuca or Gorda plate.

Earthquakes on the Cascadia Subduction Zone have struck the Northwest offshore for at least
10,000 years. The most recent big Cascadia earthquake occurred on January 26, 1700, dated by
accounts from Japan of an orphan tsunami generated by a Cascadia earthquake and recorded after
the wave crossed the Pacific Ocean. This earthquake struck the Oregon coast before there were
written records in the Pacific Northwest, although there are reports of the event in Native oral
tradition.

Evidence for the last Cascadia earthquake in 1700 includes the abrupt subsidence of the coast,
which drowned coastal forests in saltwater, preserving only tree roots or, in some cases, ghost
forests of dead trees. Offshore deposits at many places are overlain by coarse sands (turbidites)
that were shaken loose closer to shore, which allows the turbidites to be dated by radiocarbon.

The Cascadia Subduction Zone has been associated with the eruption of volcanoes, most recently
at Mount Lassen in California in 1916 and Mount St. Helens in Washington in 1980. Farther west, in
the Coast Range and the Olympic Mountains, the subduction zone has generated smaller ruptures
that do not produce strong shaking but that result in the displacement of individual blocks,
accompanied by a signal recorded on seismographs. This phenomenon is called "episodic tremor
and slip" (ETS). West of the area of ETS, the subduction zone is completely locked, and the buildup
of tectonic strain causes the plate boundary to fail catastrophically, producing great earthquakes.

The time of the next earthquake cannot be predicted precisely, primarily because a study of past
earthquakes shows a wide variation of recurrence intervals, from a few hundred years to more than
a thousand. For this reason, scientists follow weather forecasters and use probability—that is, the
likelihood that the next Cascadia earthquake will strike during a given future time interval—to
anticipate the event, which generally places it within the next fifty years. Based on past
earthquakes, the chance that a magnitude 9 earthquake will strike during this time interval is 10
percent. The chance of a smaller earthquake of magnitude 8-8.4 is 37 percent, greater than one
chance in three. Past earthquakes have varied in magnitude, with some at 8.5 or even smaller.
Some of the smaller earthquakes have had their epicenters in the southern part of the subduction
zone in northern California, including an earthquake of magnitude 7.1 in 1992.

Because scientists are as yet unable to predict when the next great Cascadia earthquake will strike,
decision makers and the general public have responded in limited ways to scientists’ calls to
prepare for a catastrophic earthquake. Local and state authorities have mandated “duck, cover, and
hold on” drills and suggested that the public prepare disaster kits. Tsunami escape routes have
been identified, and the Oregon Tsunami Hazard Mitigation Program has put a warning system in
place. But bridges built before scientists recognized that the Pacific Northwest has experienced
great earthquakes are vulnerable, old buildings of unreinforced masonry construction are likely to
collapse, and critical facilities and command centers that have not been strengthened could be
unable to respond.
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