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My Fellow Idahoans,

The State of Idaho is situated in earthquake country, and large portions of
our state are vulnerable to significant seismic risk. Putting Down Roots in
Earthquake Country: Your Handbook for Earthquakes in Idaho, is intended to
raise awareness about earthquakes and to provide information, as well as
insight, into how we can protect ourselves, our families, homes and busi-
nesses before, during and after a significant seismic event.

This handbook includes an overview of how earthquakes affect Idaho and
can impact our livelihoods. It provides historical information on the mag-
nitude and location of earthquakes going back to the early days of Idaho
statehood. This document provides valuable information about what your
insurance might cover, costs you might incur, and types of federal assistance
available for post-earthquake recovery. There is a glossary of terms that
will assist you with understanding earthquakes, how they happen and the
impact they can have on you.

Earthquakes are a fact of life in Idaho. They always will be. Our state’s natu-
ral beauty is a testament to the powerful geologic forces under our feet. The
booklet provides a useful reference that all Idahoans can use to be prepared
when the next earthquakes occurs — including information on structural
and non-structural retrofits, developing a disaster-preparedness plan and
what to do after the earthquake.

It is our hope that this handbook is widely distributed through all channels
and is used in educational curricula, public forums and regulatory oversight.
Thank you to the many agencies that have contributed to this publication.
Please feel free to provide comments or suggestions for improvement

As Always — Idaho, “Esto Perpetua”

C. L.“Butch” Otter
Governor, State of Idaho



INTRODUCTION

Idaho is “Earthquake Country”

This handbook provides information about the threat posed by
earthquakes in the Idaho region, and explains how you can prepare for,
survive, and recover from these inevitable events. If you live or work in
Idaho, you need to know why you should be concerned about earthquakes,
what you can expect during and after an earthquake, and what you need

to do beforehand to be safe and protect your property.

Much has been learned about the
earthquake threat and vulner-
ability in Idaho:

We know earthquakes occur here
Idaho is among the most active of states
in terms of the number of earthquakes
experienced each year. Hundreds of
small earthquakes have been recorded in
the state by seismographs since system-
atic observations began in the mid-20th
century. Two of the largest historic earth-
quakes in the continental US occurred in
Idaho or within a few miles of the Idaho
border in 1983 and 1959. These power-
ful magnitude 6.9 and 7.3 events caused
fatalities as well as destroying buildings,
roads, and other structures. The accounts
of 19th century Euro-American settlers
in ldaho also contain descriptions of
damaging earthquakes. Geologists have
extended the Idaho earthquake record
thousands of years into the past by
excavating faults and determining the
age and size of major prehistoric quakes.
These lines of evidence show that damag-
ing earthquakes occur in Idaho and may
again at any time in the future.

We know where earthquakes are likely

to occur and what they can do

Large damaging earthquakes are most
likely in the mountainous regions of east-
ern and central Idaho, north and south of
the Snake River Plain. However, all parts
of Idaho have at least a moderate threat
from earthquake shaking. Moderate
earthquake shaking can results in death
and injuries and cause substantial dam-
age to buildings, roads, bridges, and
utilities.

We know how to reduce losses in

future large earthquakes

Most casualties and economic losses
result from damage to poorly construct-
ed, older buildings. In many Idaho coun-
ties, improved building codes are now
in force, some older buildings have been
strengthened, and steps are being taken
to upgrade schools. Some Idaho residents
have secured their homes to better with-
stand shaking, created emergency plans
and disaster supply kits, and practice
home earthquake drills.

BUT we have not done enough
to be prepared for the next large
earthquake:

Few households have disaster plans
If an earthquake occurred right now,
where would you go to be safe? If you are
at work and your loved ones elsewhere,
how will you communicate and get back
together?

Few households have disaster
supply kits

You will likely be on your own without
vital services in the hours and days fol-
lowing an earthquake. Are you prepared
with water, food, first aid supplies, and
medications for as long as four days?

Few owners have taken steps to

retrofit their older homes

Idaho has many houses that predate
modern earthquake building codes. Is
your home bolted to its foundation? If
you live in an older building, has it been
retrofitted? Is your water heater strapped?
Is your chimney braced? Could unsecured
furniture or objects fall and cause injury
or damage?

Many earthquake-vulnerable homes and
buildings exist in Idaho, placing occupants
at risk. During the recent renovation of the
Idaho State Capitol Building , the dome’s
joints were repaired. Carbon fiber rods were
installed to provide seismic stabilization of
the parapet. This entailed drilling hundreds of
5/8” diameter, 4-5 foot-long holes through the
top of the parapet .

Don’t be fooled!—Myth number 1

“WHAT EARTHQUAKE HAZARD?"

Although many Idaho residents experienced
the strong shaking by the Borah Peak Earth-
quake in 1983, most young people and newer
residents living in Idaho today have not expe-
rienced a damaging earthquake in the state.
They are unaware of the long time intervals
between large earthquakes on faults in the
Idaho region (average time between large
earthquakes measured in hundreds to many
thousands of years, compared with tens to
hundreds of years for parts of the San Andreas
fault in California). Comparing the average re-
currence interval with the amount of time since
the last large earthquake indicates that the
next large earthquake is becoming increasingly
likely. In the past century, earthquakes about M
6 or larger have occurred in or near Idaho in
the following years: 1905, 1916, 1934, 1944,
1945, 1959, 1975, 1983, and 1994. Another
major shaking event is inevitable in Idaho.

(IGS photo)



Idaho and the
Intermountain West
are Seismically Active

Geologic evidence shows that movement on the
faults in and around Idaho can cause earthquakes of
magnitude 6.5 to 7.5, with potentially catastrophic
effects. However, it can be difficult to use this knowl-
edge to make us safer in our daily lives. Should we
care only if we live along known faults, or are other
places in Idaho also dangerous?

This section (pages 2-17) describes where earth-
quakes occur in the Idaho region and explains how
earthquakes shake the ground and cause damage
in other ways, such as liquefaction and landslides.
Technical terms used throughout this pamphlet are
explained in the Glossary (page 37).

IDAHO IS YOUR HOME

Most earthquakes occur on faults that form the boundaries of Earth'’s
tectonic plates. Idaho is not on a plate boundary, but many faults in
the state can produce large earthquakes. Tectonic forces within the
western part of the North American plate combine with high heat
flow from the underlying mantle to stretch the crust in a northeast-
southwest direction. In response to this stretching, the rigid crust
breaks and shifts along faults, and the fault movement produces
earthquakes.

Most earthquakes in Idaho occur along a belt of seismicity called the
Intermountain Seismic Belt that extends from the northwest corner of
Montana, along the Idaho-Wyoming border, through Utah, and into
southern Nevada. Along most of its length, the Intermountain Seismic
belt straddles the boundary between the extending Basin and Range
Province to the west and more stable parts of North America to the
east. In Idaho, the Yellowstone Hotspot has interacted with the Basin
and Range to create a more complicated pattern of earthquakes and
mountain building called the Yellowstone Tectonic Parabola (p. 3). As
a result, a major branch of the Intermountain Seismic Belt extends
from the Yellowstone area westward across central Idaho. This zone
includes at least eight major active faults and has been the site of
numerous earthquake swarms and seismic events including the two
largest historic earthquakes in the Intermountain West.

— Extension =——

Coast Range

Horizontal extension creates normal faults

Basin and Range Province

Rocky Mountains Fault Scarp

Horizontal extension creates normal faults. Stretching, or horizontal extension, of the crust produces a type of dipping (or inclined)
fault called a “normal” fault. The movement of normal faults is characterized by the crust above the fault plane moving down relative to
the crust below the fault plane. This up/down movement differs from movement on strike-slip faults like the San Andreas in California,
where the crust on one side of the fault slides horizontally past the crust on the other side. Earthquakes in Idaho can be generated
by movement on a variety of different types of faults, but the faults that are considered capable of generating large surface-faulting
earthquakes are mainly normal faults.

For more information on faults and the Intermountain Seismic Belt go to:

http://www.iris.edu/gifs/animations/faults.htm | http://earthquake.usgs.gov/regional/imw/
http://www.idahogeology.org/DrawOnePage.asp?PagelD=73




WHY SHOULD | CARE?

The Yellowstone Tectonic Parabola

The Yellowstone Tectonic Parabola is a region of earthquakes,
active faulting, and topographic uplift surrounding the east-
ern Snake River Plain. The eastern Snake River Plain formed
as the North American continent passed over a stationary
plume or“hotspot” of hot rock rising from the earth’s mantle.
This plume is called the “Yellowstone hotspot” because it
is presently located in the Yellowstone National Park area.
Beginning along the Oregon-Nevada-ldaho border about
14.5 million years ago and continuing as recently as 600,000
years ago in Yellowstone, the hotspot melted crustal rocks
passing over it, creating huge volumes of magma that
erupted to form explosive rhyolite calderas. These calderas
are progressively younger to the northeast because of the
continuous movement of the North American continent
over the hotspot. The pattern of earthquake activity in
eastern and central Idaho seems to be related to interac-
tions between the hotspot and Basin and Range extension.
Geologists divide the region into five tectonic belts based
on historical earthquake activity and the age and amount
of movement on prehistoric faults. Within the Snake River
Plain, earthquake activity is very low. Earthquake activity
increases and faults become younger away from the Plain,
culminating in a band of youthful active faults that forms the
tectonic parabola on the east. Faulting and earthquakes in
western and northern Idaho are not well-explained by the
Yellowstone tectonic parabola model.

Fault scarp formation

In a large normal-faulting earthquake, the amount of vertical
movement is sufficient to rupture and offset the ground surface,
producing a steep break, known as scarp. Geologic evidence
shows that individual prehistoric earthquakes on such normal
faults produced scarps 3 to 14 feet high. Similar-sized scarps
formed during historical surface faulting earthquakes. A world-
famous example is the 21 mile-long scarp formed during the
1983 magnitude 6.9 Borah Peak earthquake near Challis. Over
time, repeated movement on a normal fault eventually pro-
duces mountains on the uplifted crustal block and a basin on the
down-dropped block. In the photo, the Borah Peak fault scarp
separates the Lost River Range in the background from the Lost
River valley. (USGS photo by H.E. Malde).

(COCURTLAIETIS
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Geologic information from fault scarps

The historical record of earthquakes in Idaho is less than 100 years
old. Geologists have extended this record thousands of years into
the past by excavating trenches across fault scarps. Trenches pro-
vide information on the timing and size of prehistoric large mag-
nitude earthquakes. This figure shows two trenches dug along the
Lost River fault zone. Trench A was dug in 1976, prior to the 1983
Borah Peak magnitude 6.9 earthquake. It shows a complex fracture
system called a graben created by a prehistoric earthquake. Trench
B was dug at the same location in 1984 after the 1983 earthquake.
The amount of slip and style of fracturing was similar in both
events, suggesting that the magnitude of the prehistoric event
was also about 6.9 (USGS images).



IDAHO IS YOUR HOME

In All Parts of Idaho, Our History
Reveals Earthquakes Hazards

Strongly felt historical earthquakes in

Earthquakes Strongly Felt in Idaho

Magintudes (M) without decimals are approximate the |da h 0 area
1872 M7.4 Lake Chelan, WA Largest quake in Washington State; felt strongly in north Idaho.
1884 M6 Bear Lake Valley The earthquake damaged houses considerably in Paris, Idaho. The hiStorical record demonstrates that ea rthquakes
1905 M6 SW Idaho or NE Nevada Considerable damage at Shoshone, Idaho. can occur throughout Idaho including the pan_
1913 M5 Adams County Broke windows and dishes. .
1914 M6 Utah-Idaho state line Intensity VII; between Ogden, Utah and Montpelier, Idaho. handle area between Coeur d’Alene and Sandp0|nt-
1915 M7.75 Pleasant Valley, NV Considerable damage in southwest Idaho a hundred miles from epicenter. MOSt ea rthquakes fe|t by Idaho residents have
1916 M6 North of Boise Boise residents rushed into the street; chimneys fell. elLe N
BRI R Widely felt near Sandpoint, occurred within the Yellowstone Tectonic Parabola.
1925 | M6s6 SW Montana Felt throughout Idaho. Notable exceptions include large earthquakes in
1926 M4 North Idaho Felt at Avery and Wallace. .
1927 M5 Connor Creek On Idaho-Oregon border west of Cascade. northern Nevada’ eastern WaShIngton’ and western
1934 M6.6 Hansel Valley, UT Largest Utah event on record; 20 miles south of Idaho border. 2 fataliti Montana. The 2008 magnitude 6.0 We”S, Nevada
1935 M6.25 Helena, MT Extensi\fe damage.MuItip-Ie large e-vents felt throughout Idaho. 4 fataliti earthquake was felt by thousands in Boise, TW|n
1936 M6.4 Walla Walla, WA Damaging earthquake; widely felt in Idaho.
1942 M5 Sandpoint area Cracked plaster; rock fall onto railroad tracks. Fa||S, and Pocate”O. Because Iarge earthquakes are
1944 M6 Central Idaho Knocked people to ground in Custer County. felt over hundreds Of m”es’ the |0cati0n5 Of some
1944 M4 Lewiston area Widely felt in northern Idaho. .
1945 M6 Central Idaho Epicenter near Clayton. Slight damage in Idaho City and Weiser. early events not recorded by Selsmographs are
1947 M6.25 Southwest Montana Epicenter in Gravelly range10 miles north of Idaho border. uncertain. These include the Shoshone ('| 905) and
1947 M5 Central Idaho? Several large cracks formed in a well-constructed brick building. .
1959 M7.3 Hebgen Lake, MT Major event, extensive fault scarps. 20 miles from Idaho. 29 fataliti BOISE (1 91 6) events.
1960 M5 Soda Springs Foundations and plaster cracked.
1962 M5.7 Cache valley Heavily damaged older buildings.
1963 M5 Clayton Plaster cracked and windows broken.
1969 M5 Ketchum Cement floors cracked.
1975 M6.1 NW Yellowstone Widely felt in Yellowstone region.
1975 M6.1 Pocatello Valley Some 520 homes damaged in Ridgedale and Malad City.
1977 M4.5 Cascade Drywall, foundations cracked. Ceiling beams separated.
1978 M4 Flathead Lake, MT Felt in northwest Idaho.
1983 M6.9 Borah Peak Major event, 21 mile surface scarp, 11 buildings destroyed, 2 fataliti MAGNITUDE
1984 M5 Challis Largest of many Borah Peak aftershocks. 4
1988 M4.1 Cooper Pass Montana border northeast of Mullan. Sandpoint
- — - 1918 1978 (N . .
1994 M5.9 Draney Peak Remote area on Wyoming border. One injury from falling flower pot. | ‘ o
1994 M3.5 Avery area Rare north Idaho event centered near Hoyt Mountain.
1999 M5.3 Lima, MT In Red Rock valley just north of Idaho border. Coeurd Alene\x NORTHERN INTERMOUNTAIN
2001 M4 Spokane, WA At least 75 felt events at shallow depth beneath the city. SEISMIC BELT
2005 M5.6 Dillon, MT Felt across Idaho. /
2005 M4 Alpha Swarm Four events of M 4, thousands of smaller tremors south of Cascade. 1935
Wells, NV Felt strongly throughout southern Idaho. ‘

s @
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WHY SHOULD | CARE?

Idaho Faces a Dual Earthquake Threat

Threat 1 (time scale of hundreds to
thousands of years):

Infrequent, large surface-faulting earthquakes (M
6.5 to 7.5) on mapped active faults in central and

southeast Idaho. These catastrophic events, such as
the 1983 M 6.9 Borah Peak , the 1959 M 7.3 Hebgen
Lake, and the 1934 Hansel Valley earthquakes, can
result in fatalities and major damage to structures

Earthquake damage to the Custer Hotel in Mackay, Idaho
caused by the 1983 M 6.9 Borah Peak earthquake . (IGS

photo)

Typical results

of moderate
earthquake
shaking in Idaho:
foundations fail
and brick chimneys
topple. (IGS and
NBMG photos).

Threat 2 (time scale of tens of years):

More frequent, moderate-size earthquakes that do
not cause surface faulting. Events of magnitude M 3
to M 4 in our region often occur in swarms over many
days as occurred in Spokane in 2001 and in Alpha (near
Cascade, Idaho) in 2005. These swarms can be extremely
unsettling to residents. If multiple moderate earthquakes
(M5 to M 6) occur under an urban area, as happened
in Helena, Montana in 1935 considerable damage
can result.

Moderate earthquakes can
cause devastating damage
to older masonry buildings.
This photo shows a roof fall
that occurred during the
2008 M 6.0 earthquake in
Wells, Nevada. Earthquakes
of this magnitude can
occur anywhere in Idaho.
(NBMG photo.)




IDAHO IS YOUR HOME

Recorded seismicity of the Idaho region

Hundreds of earthquakes have been located in the Idaho region by

seismologists. This map shows 3692 epicenters recorded between

Sandpoint 1973 and 2009. Of these, 1225 were within Idaho’s borders. On aver-

R age, there are about 33 earthquakes per year within Idaho’s borders.

This average is distorted by the many aftershocks that occur after

large earthquakes. For example, there were 22 earthquakes in 1981-

82, the year before the 1983 Borah Peak event. Aftershocks raised

A ° the yearly total to 87 in 1983-84 and 161 in 1984-85. The number of

Spokane coeur small earthquakes (magnitude less than 3) is greatly under-reported
d’Alene in Idaho because of limited seismic monitoring.

WA

* 'ewiston

svicGall Salmon

Challis
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ildaho'Falls

Idaho Earthquake Statistics 1973-2009 sPocatello

Number of events 1225 °
Magnitude 1-2 2 dwinFalls
Magnitude 2-3 380

Magnitude 3-4 739

Magnitude 4-5 83

Magnitude 5-6 5

Magnitude 6-7

Data Source: USGS/NEIC(PDE) earthquake catalog.




WHY SHOULD | CARE?

The Intermountain
SeismicBeltin
Southeastern Idaho

The mountains and valleys of southeastern Idaho lie within the
Intermountain Seismic Belt and tectonic belts Il and Il of the
Yellowstone Tectonic Parabola (p. 3). This is one of the most earth-
quake prone regions of I[daho. Paris and the Bear Lake Valley expe-
rienced strong shaking and damage in 1884 from a magnitude 6
earthquake. In 1934, the largest historic Utah earthquake (Hansel
Valley magnitude 6.6) occurred just 20 miles south of the Idaho
border. In 1975, the second largest historic Idaho earthquake
struck the Pocatello Valley west of Malad City. This magnitude 6.1
event damaged 520 homes. Finally, in 1994, the magnitude 5.9
Draney Peak earthquake occurred along the Wyoming-ldaho bor-
der. For these reasons, the residents of Malad City, Preston, Paris,
Montpelier, and Soda Springs are very familiar with the rumbling
of earthquakes.

The Bear Lake fault zone is recognized as one of the most active in
Idaho. The Cache fault hosted the 1962 magnitude 5.7 Richmond
earthquake on the Utah-ldaho border. One of the most danger-
ous faults in southeast Idaho is the northernmost segment of the

1km E

30—

50 —

Approximate depth (m)

70—

This seismic image was collected near the center of Bear
Lake in the southeastern corner of Idaho. The profile
shows normal faults, caused by regional extension,
cutting lake bottom sediments that are probably less
than 15,000 years old. The faults are related to the
adjacent East Bear Lake fault (USGS image).

Wasatch fault near Malad City. The Wasatch is one of the longest
and most active normal faults in the world. This fault extends
from central Utah 240 miles north to within 30 miles of Pocatello.
Geologic studies indicate that magnitude 7 earthquakes occur on
Wasatch fault segments every 300-400 years and that the most
recent major earthquake occurred about 350 years ago. Although
the activity of the Wasatch fault appears to decrease northward
from Utah, a magnitude 6 or 7 event is possible on the Malad seg-
ment. In the event of such an earthquake, Pocatello will experi-
ence high intensity shaking and probable damage.

The Grand Valley fault system extends 85 miles from Star Valley,
Wyoming into the valley of the South Fork Snake River in Idaho.
The southernmost faults in Star Valley are the youngest, with
recurrent motion over the past 10,000 years. Fault activity appears
to lessen northward into Idaho and fault structures near Rexburg
are probably inactive. The Palisades Dam and reservoir are located
adjacent to the Grand Valley fault. Dams and reservoirs present
special risks in earthquake-prone regions. Although carefully
designed and operated to withstand earthquake damage, failure
of the Palisades Dam during the spring when reservoir levels are
high would cause extensive flood damage to downstream com-
munities and infrastructure. Large multi-year economic losses to
Idaho’s agricultural economy would likely occur because of the
key role that Palisades Dam plays in regional irrigation programs.
Ground shaking from earthquakes on the Grand Valley and nearby
Teton faults could also threaten the dam by generating large land-
slides into the reservoir, producing potentially damaging waves.

View of the Palisades Dam and Reservoir. Constructed in 1957, the
Palisades Dam is 240 feet high and 2100 feet long. It dams the South
Fork of the Snake River 18 miles west of the Idaho-Wyoming border. The
reservoir is operated to supply about 670,000 acres of irrigated land

in southern Idaho, generate about 177,000 kilowatts of hydroelectric
power, and control floods. The trace of the Grand Valley fault zone is
about 2.5 miles northeast of the dam (Bonneville Power Administration
photo).



IDAHO IS YOUR HOME
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Map of southeastern Idaho showing the location of major faults and historical earthquakes (Source: USGS Quaternary fault and fold
database and USGS/NEIC (PDE) earthquake catalog).



WHY SHOULD | CARE?

The Central Idaho Seismic Zone
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The mountainous area of Idaho north of the Snake River Plain
between Yellowstone Park and the Sawtooth Mountains lies
within the Central Idaho Seismic Zone (also called the Centennial
Tectonic Belt). It is contained within the northern arm of the
Yellowstone Tectonic Parabola. The zone is approximately 200
miles long by 50 to 100 miles wide and is characterized by rug-
ged basin and range topography and the highest elevations in
Idaho. The zone contains high levels of earthquake activity and at
least 6 major active faults (from east to west, Madison, Centennial,
Beaverhead, Lembhi, Lost River, and Sawtooth).

Except for portions of the Lost River fault, which ruptured in the
Borah Peak earthquake of 1983, the prehistoric earthquake histo-
ries of faults in the Central Idaho Seismic Zone are not well known.
Much of the research conducted was used to estimate risks posed
to the nuclear facilities of the adjacent Idaho National Laboratory.
This research shows that ground-rupturing earthquakes larger
than magnitude 6 have occurred at least several times over the
past 15,000 years along all the active faults. In at least a general
way, activity along the faults appears to increase toward the north
or northwest, away from the Snake River Plain.

The two largest historical earthquakes in the northern Rocky
Mountains occurred in the region on August 17,1959 at Hebgen
Lake (magnitude 7.3) and on October 28, 1983 at Borah Peak
(magnitude 6.9). Both were accompanied by surface rupture and
extensive earthquake aftershocks. The Hebgen Lake earthquake
demonstrated the deadly effects of seismically-generated rock
falls and landslides in mountainous country. The largest landslide
fell into the canyon of the Madison River, killing at least 26 people,
and creating a large lake. Three others were killed in the region
by falling boulders. The man-made Hebgen Dam narrowly sur-
vived overtopping by large water waves (seiche) created by the
earthquake.

10

The Borah Peak earthquake created a spectacular 21 mile-long
fault scarp. Other notable effects include water fountains and
sand boils, increase or decrease in flow of water in springs, and
fluctuations in well water levels. The earthquake caused the
deaths of two children in Challis, and an estimated $26.7 million
(2008 dollars) in damage in the Challis-Mackay area. Most prop-
erty damage occurred in Challis and Mackay, where 11 commer-
cial buildings and 39 private houses sustained major damage and
200 houses sustained minor to moderate damage. The Borah Peak
earthquake was felt in parts of Montana, Nevada, Oregon, Utah,
Washington, Wyoming, and in parts of the provinces of Alberta,
British Columbia, and Saskatchewan, Canada (p. 15).

The largest historical earthquake in the Intermountain Seismic Belt was
the August 1959 magnitude 7.3 Hebgen Lake earthquake in Montana.
Landslides triggered by the shaking submerged Highway 287 (USGS
photo).



Western Idaho
Seismic Zone

A geologically distinct region called the
Western Idaho Seismic Zone lies between
McCall and Boise. It is characterized by
prominent N-S trending basins and ranges
that contrast strikingly with surrounding
regions. A complex suture zone between
accreted terranes and the ancient North
American tectonic plate underlies the region
and may influence the orientation of faults.
Major north-south trending active faults in
the Western Idaho Seismic Zone include the
Long Valley fault zone and the Squaw Creek
fault. The Squaw Creek fault is about 25 miles
north of Boise, Idaho’s largest urban region
(p- 12).

The Long Valley fault zone is notable for
earthquake swarms. During a swarm, thou-
sands of small shallow earthquakes occur
over several weeks to months within a region
of a few tens of square miles. The latest
swarm began in September 2005 and contin-
ued for several months. The earthquakes, five
with magnitudes as high as 4, were centered
in Alpha, about 10 miles south of Cascade
at the southern end of the Long Valley fault
zone. The events were widely felt and caused
concern in the local population as some
swarms develop into stronger events capable
of significant building damage. About 10 %
of major earthquakes in the western United
States are preceded by foreshock swarms.
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Location of the 2005 Alpha earthquake swarm. The location of the largest earthquakes
(magnitudes 2 to 4) are shown by green dots (IGS image).

View of Cascade Dam and West Mountain
at Cascade, Idaho in the Western Idaho
Seismic Zone. The Long Valley Fault extends
along the far shore of the Cascade Reservoir.
Normal faulting has dropped the floor of the
valley several thousand feet. The area has
experienced several swarms of thousands of
small earthquakes, most recently in the fall
of 2005 (U.S. Bureau of Reclamation photo).
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WHY SHOULD | CARE?

Is Boise at Risk from Earthquakes?
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The tips of active faults are within 25 miles of Boise. Urban areas are
shown in black (IGS image).
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Boise is located at the northern margin of the
Western Snake River Plain. Numerous northwest-
trending faults are present but these faults do not
appear active based upon geomorphic expression
and the age of the sediments they cut. The Boise
metro area has several features which may make it
especially vulnerable to strong earthquake ground
shaking.Three damsimpound the Boise Riverabove
the city. Earthquake-induced damage to the dams
could cause flooding in the city and downstream
communities. Irrigation canals above the city could
fail during an earthquake sending water into the
city. During irrigation season, the water table along
parts of the Boise River floodplain rises to within a
few feet of the ground surface. Earthquake shaking
could cause liquefaction of these sediments and
damage to buildings and roads built upon them.

Boise is threatened with earthquake
shaking from the north. The Squaw
Creek, Big Flat, and Jakes Creek
faults are active structures that
extend to within 25 miles of Boise,
close enough to cause significant
damage to the city and surround-
ing urban areas in the event of a
magnitude 6 or 7 earthquake. The
Squaw Creek fault has geologic evi-
dence for movement as recently as
7600 years ago. The southern tip of
the Squaw Creek fault is close to the
Black Canyon Dam on the Payette
River. Failure or damage of this dam
could cause flooding in Emmett.
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The Lewis and Clark Zone: A Seismic
threat to North Idaho

The Lewis and Clark Zone is a megashear in the earth’s crust,
up to 30 miles wide, which cuts some 240 miles through
north Idaho and northwestern Montana. Geologic studies
have shown that the North American plate has been sheared .
along this zone repeatedly over the past billion years. The
most obvious manifestation of the zone is a set of en echelon
valleys that follow brittle fault zones across the grain of the
northern Rocky Mountains from Helena through Missoula, sl
Montana to Coeur d’Alene, Idaho . These valleys provided a
natural transportation corridor through the mountains used “
in part by Lewis and Clark in 1806 and the Mullan Trail of the °"€p4%
1850s, and today by Interstate 90. SPORAN|
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Along the Lewis and Clark Zone in Idaho, many mining-related
seismic events, called rockbursts, have occurred. Rockbursts g -
are spontaneous, violent fractures of rock in deep mines.
The sizable magnitudes of some rockbursts, their dominant
horizontal strain direction, along with their location within
the Lewis and Clark Zone suggest that tectonic stress release
may be involved in this mining-related seismicity.

ST JOE FAULT

The destructive 1935 magnitude 6. 25 and 6 Helena Valley
earthquakes occurred near the eastern end of the Lewis and
Clark Zone in Montana. The possibility that the western end
of the zone is also capable of such large earthquakes, creates
a considerable earthquake shaking hazard for the residents
of Wallace, Kellogg, Coeur d’Alene, Rathdrum, Sandpoint and N ANCIENT FAULT LINES
surrounding communities.

Rockbursts are a cause of great concern in In the eastern Lewis and Clark Zone, the city of Helena, Montana suffered
the mining industry. They are due in part through a devastating series of several hundred earthquake shocks in the
to the same tectonic stresses that cause month of October, 1935 including three damaging earthquakes on October
natural earthquakes. Research over the 12th, 18th, and the 31st. Previous to this cluster of tremors there had been little
years into new mining methods by the recorded seismic activity in the area of Helena. The photo shows damage to the
National Institute Occupational Safety and Bryant Elementry School after the October 31st aftershock. (Montana Historical
Health (NIOSH) ha