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Why Are Earthquakes a Threat to Douglas
County?

While Douglas County has no significant recent history of Earthquake activity,
there is a concern due to the Pacific Northwest's geologic history.

The most recent earthquake event  ~
to affect Douglas County was the 1
September 20th,1993 Klamath
Falls earthquake. Two
earthquakes shook Klamath Falls
causing two deaths and $10 million
in damage. Douglas County felt
the quake very slightly with only a
rattle of lampshades and glasses

Oregon ranks third in the nation for

future earthquake damage estimates. Projected losses in the Northwest could
exceed $12 billion, with over 30,000 destroyed buildings, and 8,000 lives lost
in the event of a magnitude 8.5 Cascadia Subduction Zone earthquake.1

Social and geological records show that Oregon has a history of seismic
events. Recent research suggests that the Cascadia Subduction Zone is
capable of producing magnitude 9 earthquakes. Furthermore, there is
evidence of the existence of faults along the Douglas County Coast, as well
as other areas of the state. Where known to exist, it is believed that they are
capable of generating magnitude 7 earthquakes.

Earthquakes pose a serious threat to many Oregon communities. Local
governments, planners, and engineers must consider the threat as they seek
to balance development and risk. Identifying locations susceptible to seismic
activity generated by local faults or the Cascadia Subduction Zone, adopting
strong policies and implementing measures, and using other mitigation
techniques are essential to reducing risk from seismic hazards in Douglas
County.

Most of the earthquake mapping and mitigation efforts made in Oregon have
been accomplished in the past two decades, and public awareness has risen
remarkably during this time. Major federal, state, and local government
agencies and private organizations support earthquake risk reduction, and
have made significant contributions in reducing the adverse impacts of
earthquakes. Despite the progress, there is still a great need for earthquake
hazard education in Oregon communities.

To better understand the earthquake hazard, the scientific community has
looked at historical records and accelerated research on crustal faults, which
are among the sources of the earthquakes occurring in the Douglas County
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region. Historical earthquake records can generally be divided into records of
the pre-instrumental period and the instrumental period. In the absence of
instrumentation, earthquake detection is based on observations and felt
reports, and dependent upon population density and distribution. Since
Oregon was sparsely populated in the 1800s, the detection of pre-
instrumental earthquakes is quite difficult. Populations in some regions in or
near the Willamette Valley and along the Columbia River began distribution of
newspapers as early as the 1850s. Newspapers from these towns provide a
good source of historical documentation of earthquakes of a magnitude five
or greater since about 1850. The seismic damage potential is more severe
today than in the past because the population is increasing.

History of Earthquake Events in Douglas County

Dating back to 1841, there have been more than 6,000-recorded earthquakes
in Oregon, most with a magnitude below three. Coastal Oregon, including the
Douglas County Coastline is the most seismically active in the State.

Table 5-1. Historical Earthquake Events

There have been no recorded earthquakes in Douglas County. The follpwing
lists earthquakes that have occurred near Douglas County.

January 26, 1700
A magnitude of about 9 Earthquake was centered off the Northwest Coast. Buried
forests have been discovered along the entire Oregon Coast as a result of this event.
Native American villages along the coast were destroyed and Japanese temple records
from that time described a Tsunami generated from the event.

November 3, 1981
Magnitude 6.2 earthquake off the Oregon Coast

March 13, 1985
Magnitude 6.1 earthquake located in the Pacific Ocean 140 miles west of Coos Bay

November 8, 1990
Magnitude 7.0 earthquake off the Oregon Coast

September 20, 1993
Magnitude 5.9 and 6.0 earthquakes struck 15 miles northeast of Klamath Falls| causing
two deaths and $10 million in damages.

December 4, 1993
Magnitude 5.1 earthquake occurred, centered 10 miles northwest of Klamath Falls.
Light damages to buildings.

Source: Oregon Department of Geology and Mineral Industries, Earthquake Education- Historic Earthqyakes In The
Pacific Northwest. http://www.oregon geology.com/earthquakes/historiceqs.htm
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Causes and Characteristics of Potential Earthquakes in
Douglas County

Crustal Fault Earthquakes

Crustal fault earthquakes are the most common earthquakes and occur at
relatively shallow depths of 6-12 miles below the surface. While most crustal
fault earthquakes are smaller than magnitude 4 and generally create little or
no damage, they can produce earthquakes of magnitudes up to 7, which
cause extensive damage.

Deep Intraplate Earthquakes

Occurring at depths from 25 to 40 miles below the earth’s surface in the
subducting oceanic crust, deep intraplate earthquakes can reach up to
magnitude 7.5. The February 28, 2001 earthquake in Washington State was
a deep intraplate earthquake. It produced a rolling motion that was felt from
Vancouver, British Columbia to Coos Bay, Oregon and east to Salt Lake City,
Utah. A 1965 magnitude 6.5 intraplate earthquake centered south of Seattle-
Tacoma International Airport caused seven deaths.

Subduction Zone Earthquakes

The Pacific Northwest is located at a convergent plate boundary, where the
Juan de Fuca and North American tectonic plates meet. The two plates are
converging at a rate of about 1-2 inches per year. This boundary is called|the
Cascadia Subduction Zone. It extends from British Columbia to northern
California. Subduction zone earthquakes are caused by the abrupt release of
slowly accumulated stress. Subduction zones similar to the Cascadia
Subduction Zone have produced earthquakes with magnitudes of 8 or larger.
Historic subduction zone earthquakes include the 1960 Chile (magnitude 9.5)
and 1964 southern Alaska (magnitude 9.2) earthquakes.

Geologic evidence shows that the Cascadia Subduction Zone has generated
great earthquakes, most recently about 300 years ago. It is generally
accepted to have been magnitude 9 or greater. The average recurrence
interval of these great Cascadia earthquakes is approximately 500 years, with
gaps between events as small as 200 years and as large as 1,000 years.
Such earthquakes may cause great damage to the coastal area of Oregon as
well as inland areas in western Oregon. Shaking from a large Subduction
zone earthquake could last up to five minutes. A Cascadia Subduction Zone
Earthquake is the most likely to occur, and the most damaging to Douglas
County of the three types of Earthquakes discussed.
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Figure 5-1. Cascadia Subduction Zone

Source: Off Shore Fault Zone: Washington State Department of Ecology
http://www.ecy.wa.gov/programs/sea/coast/waves/fault.html

Earthquake Related Hazards

Ground shaking, landslides, liquefaction, and amplification are the speci
hazards associated with earthquakes. The severity of these hazards

on several factors, including soil and slope conditions, proximity to the fa
earthquake magnitude, and the type of earthquake.

Ground Shaking

Ground shaking is the motion felt on the earth’s surface caused by
waves generated by the earthquake. It is the primary cause of

damage. The strength of ground shaking depends on the magnitude of
earthquake, the type of fault, and distance from the epicenter (where the
earthquake originates). Buildings on poorly consolidated and thick soils
typically see more damage than buildings on consolidated soils and bed

Earthquake-Induced Landslides

Earthquake-induced landslides are secondary earthquake hazards that
from ground shaking. They can destroy the roads, buildings, utilities, and
other critical facilities necessary to respond and recover from an

Many communities in Oregon have a high likelihood of encountering
risks, especially in areas with steep slopes.

Liquefaction

Liquefaction occurs when ground shaking causes wet granular soils to
change from a solid state to a liquid state. This results in the loss of soil
strength and the soil's ability to support weight. Buildings and their

are at risk when the ground can no longer support these buildings and
structures.

Ampilification

Soils and soft sedimentary rocks near the earth’s surface can modify g
shaking caused by earthquakes. One of these modifications is am
Amplification increases the magnitude of the seismic waves generated  the
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