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Can we expect another eruption?

Oregon’s active volcanoes

By James Roddey

his  Spring  has
brought us two
reminders that geo -

logic change is an everyday
part of life in Oregon. The
first reminder was the 21st
anniversary of the last erup -
tion of Mount St. Helens; the
second, satellite photos that
show a small uplift around
the ancient volcanoes of the
Sisters near Bend.

In fact, the land we
define as Oregon is very

P

The eruption of Mount St. Helens in 1980 killed
57 people and caused over $1.1 billion in damage
much a creation of volcanism.

and rebuilding costs. (USGS photo)

From the headlands along the [

Coast, to the mighty Cascades, the Columbia River Gorge and the mesas of eastern
Oregon, our state reflects a violent, eruptive geologic past. The devastation wrought
by Mount St. Helens shows us the process of volcanism continues today.

But despite Mount St. Helens, and the ongoing concerns about Mount Rainier and
Mount Hood, the Pacific Northwest is not a seething cauldron of hot lava ready to
explode. Scientific research has given us a clear idea of our current volcanic hazards.
Enhanced monitoring abilities and technical resources give us a much better idea of

what may happen in the future. For unlike earthquakes, scientists have begun to pre -
dict volcanic eruptions. That makes knowing what to expect an important part of liv -

ing with active volcanoes in Oregon.

Cascade volcano hazards (Graphic courtesty USGS)
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ruptions in the Cascades have
E occurred at an average rate of

1-2 per century during the last
4,000 years, and future eruptions are
certain. Seven volcanoes in the
Cascades have erupted since the first
U.S. Independence Day a little more
than 200 years ago. Four of those
eruptions would have caused consid-
erable property damage and loss of
life if they had occurred today with-
out warning. As population increases
in the Pacific Northwest, areas near
active volcanoes are being developed
and recreational usage is expanding.
As a result, more and more people
and property are at risk from volcanic
activity. The next eruption in the
Cascades could affect hundreds of
thousands of people.

Turn the page to learn more about
Oregon’s active volcanoes.

Pyrociastic Flows

Pyroclastic flcas ars bigh-
s mvalsrches ol hot oo,
gas, and ash thal ars formed
by e oollapse of lmva domes
of anplion colimns. Thay
can morse up o 100 miks
s P and hiro
Iemieieras 1o 15060F
They am lst=al, Buriing
Burging. or aspfymistng
all in Teir palks.

Explagivn arupicns Bl Bus
fragmenis (lephra) and gas nig the
air. Tephra cam also be camred
okt in bilowng ash douds
above pprociasic Sows. Lags
fragmaris lall io #w ground
e B ha vokzano, bul
araler iragments [a8hi) Can
Iravel huncinsds 10 Toukirds
of mekss dowrwind

Dabris Avalanches and Lahars

Duedris avalanches sv mpd largelides of rock,
ol andl overing wegetation. srcey, or e, They
c@n bury or orash chigcts in thair path. 8o
s pation of debris avalanches can iansfomm
nio bahae Laharg arg [esl-mowing Sherigs ol
ok, M, and vesler Bl o S s
g1 Thug!,'l,;u.'l Ery, mge, oF SMEEN oDsClE




(@scadia

. «iv —.-gon Department

afVGeology and Mineral Industries

7

TN

ituated on the Ring of Fire that
surrounds the Pacific Ocean,
Oregon has its share of volca-

S

noes in its older geology and capping

its more recent landscape. As sub-
duction moves the once Pacific sea
floor to greater depths below Oregon,
the water bearing material of that
lower slab is melted to give magma,
which rises to give us the volcanoes of
the Cascade Range. This dynamic
process that continues to shape the
landscape of our state is also respon-
sible for the earthquake hazards we
continue to prepare for as well.

Geologists have studied the past
behavior of many Cascade volcanoes
to define, in general terms, what
might happen in future eruptions.
Such information is basic to properly
constructed long-term hazard risk
reduction strategies, which include
long-term plans  for  hazard
response.Those who remember the
1980 eruption of Mount St. Helens are
also aware that the intensive monitor-
ing of volcanoes at critical times can
present us with much more precise
information about specific eruptions
as they occur. This information can be
the basis for daily responses in terms
of travel, evacuation, and event man-
agement.

Recent breakthroughs now also
make it possible to detect broad areas
of bulging using satellite radar
imagery long before an eruption (if
that is the case) or as an indicator of
other deformation that may not lead
to eruption. Such is the situation this
year in the area west of South Sister.

Volcanoes are a mixed blessing,
providing us with minerals, parent

Th rough the eyes
of the State
Geologist

by John D. Beaulieu,
Oregon State Geologist

material for rich soils, elevated terrain
to prompt and capture rainwater,
scenery to enhance tourism, high
quality rock for road construction and
once in awhile, an eruption.
Although the excitement of erup-
tions may gain our attention, in the
larger view, eruptions often are sec-
ondary to the benefits of a volcano's
presence longer term. If an eruption of
truly hazardous nature is in our
immediate future at South Sister, geol-
ogists will give us ample warning and
perspective to manage our affairs
intelligently. Until then, we have the
benefits of volcanism to appreciate.

Moﬁnt Hood
Hazards

How dangerous is the
sleeping giant?

now-clad Mount Hood domi-

nates the Cascade skyline from

the Portland metropolitan area

to the wheat fields of Wasco and
Sherman Counties. The mountain
contributes valuable water, scenic,
and recreational resources that help
sustain the agricultural and tourist
segments of the economies of sur-
rounding cities and counties. Mount
Hood is also one of the major volca-
noes of the Cascade Range, having
erupted repeatedly for hundreds of
thousands of years—most recently
just before the arrival of Lewis and
Clark in 1805. When Mount Hood
erupts again, it could severely affect

kel

areas on its flanks and the major river
valleys that head up to the volcano. A
look at the hazards gives us an idea of
what we might expect during the next
eruption.

Pyroclastic Flows

The collapse of a growing lava
dome or the front of a thick lava flow
generates landslides of hot rock called
pyroclastic flows. Pyroclastic flows
are fluid mixtures of hot rock frag-
ments, ash, and gases that sweep
down the flanks of volcanoes at
speeds of 30 to 90 miles per hour,
destroying virtually everything in
their paths. Most are confined to val-
ley bottoms, but pyroclastic surges—
overriding clouds of hot ash and
gases, are more mobile and can over-
whelm even high ridge tops.

At Mount Hood, past pyroclastic
flows have traveled at least 7 miles
from lava domes and pyroclastic
surges probably traveled even farther.
Pyroclastic flows and surges also pro-
duce ash clouds that can rise tens of
thousands of feet into the atmosphere
and drift downwind for hundreds of
miles.

Lahars

Pyroclastic flows and surges can
also melt snow and ice and generate
lahars (also called volcanic mud flows
or debris flows). Lahars are rapidly
flowing, water-saturated mixtures of
mud and rock fragments that range in

If Mount Hood erupted today, it could
affect hundreds of thousands of
people across the Northwest. (Photo
by Dave Weiprecht, USGS)
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Lava Flow

Oregon’s Cascade volcanoes, like
Mount Hood, can produce a wide
variety of natural hazards that
can kill people and destroy
property. Some hazards, such
as lahars and landslides, can
occur even when a volcano
is not erupting.

consistency from mixtures resembling
freshly mixed concrete to very muddy
water. Lahars can travel more than
160 miles down valleys. They move as
fast as 50 miles per hour in steep
channels close to a volcano, but slow
down to about 10-20 miles per hour
on gently sloping valley floors farther
away.

Past lahars at Mount Hood com-
pletely buried valley floors in the
Sandy and Hood
River drainages
all the way to the
Columbia River
and in the White
River drainage all
the way to the
Deschutes River.
How Likely?

The largest magnitude event in
any 30-year period is less than 1 in
10,000, but it could have very serious
consequences. Although preparing
for such a rare event is probably not

Past lahars at Mount Hood

completely buried valley or

floors in the Sandy and Hood

River drainages all the way to
the Columbia River...

Original Graphic by
Susan Mayfield and
7 Sara Boore and used
courtesy of USGS.
Magmax,l
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warranted, understanding the worst-
case scenario is still prudent. As
demonstrated by Mount St. Helens’
catastrophic eruption on May 18,
1980, two types of large-scale haz-
ardous events can occur at volcanoes
like Mount Hood—a large-volume
debris avalanche and lahar, and a
large directed blast (a type of highly
mobile pyroclastic flow). Smaller
events are more likely to occur, but

even a small
debris avalanche
lahar could
have very dam-
aging conse-
quences.
(Excerpts from
USGS Open File

Report 97-89 -Volcano Hazards in the
Mount Hood Region, Oregon, 1997)

Learn more by loggingonto
http://vulcan.wr.usgs.gov/Volcanoes/
Hood/Hazards/OFR97-89/
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Protectlng our communities
from volcano hazards

Monitoring gas emissions at fumaroles is
one way to help predict eruptions.
(Photo by Thomas J. Casadevall)

Hazard forecasts
and warnings

ith today’s sophisticated
technology, scientists can
recognize the signs of

impending volcanic erup-

tions. The upward movement of
magma into a volcano prior to an
eruption causes changes that can
usually be detected by geophysical
instruments and visual observation.
Swarms of small earthquakes can be
detected as rocks break to make
room for rising magma or as the
heating of fluids causes underground
pressures to increase. The composi-
tion of gases emitted by fumaroles
can be monitored for changes as
magma nears the surface. Injections
of magma into the volcano can cause
surface deformation that can be
detected by satellites or aerial surveys.

Although outstanding advances
have been made in volcano monitor-
ing and eruption forecasting over the
past few decades, scientists are often
able to make only very general state-
ments about the probability, type,
and scale of an impending eruption.
The public must realize the limita-
tions in forecasting eruptions and be

prepared for such uncertainty.
Learn more about forcasting
eruptions at
http://vulcan.wr.usgs.gov/
Volcanoes/Hood/Hazards/
OFR97-89/framework.html

ommunities, businesses, and

citizens need to plan ahead to

mitigate the effects of future

eruptions, debris avalanches,
and lahars. Long-term mitigation
includes knowing about volcano haz-
ards when making decisions about
land use and the siting of critical facil-
ities. Development should avoid
areas judged to have an unacceptably
high risk or it should be planned to
reduce the level of risk.

Because an eruption can occur
within days to months of the first pre-
cursory activity and because some
hazardous events can occur without
warning, emergency response plans
should already be in place and public
officials should have an understand-
ing of what to expect. Other issues,
like public education, communica-
tions, and evacuation plans need to be

Fast moving Iahars from the 1980 Mount St. Helens
eruption destroyed hundreds of homes.
(photo by Lyn Topinka,USGS)

considered. Mount Hood has a settle-
ment (Government Camp), major
highways (US 26 and OR 35), and
popular tourist and recreation areas
(Timberline Lodge and Mount Hood
Meadows Ski Area) on its flanks.
Several thousand people live within
about 20 miles of the volcano along
the channels and flood plains of rivers
that drain it. These areas are at great-
est risk from lahars and debris ava-
lanches and could be inundated with-

OregonGeology.com

in an hour of one of these events
beginning. Emergency plans already
developed for floods may apply, with
modifications, to hazards from lahars.
Businesses and individuals
should also make plans to respond to
volcano emergencies. Planning is pru-
dent because once an emergency
begins, public resources can often be
overwhelmed, and citizens may need
to provide for themselves and make
informed decisions. The Red Cross
recommends numerous items that
should be kept in homes, cars, and
businesses for many types of emer-
gencies that are much more probable
than a volcanic eruption. Because
lahars pose the biggest threat to peo-
ple living in valleys that drain Mount
Hood, a map showing the shortest
route to high ground will also be
helpful.
There are many
“~— places to turn for help
~= in putting mitigation
and emergency
response plans in
place, but the first step
is learning about the
hazards. The USGS
Cascades Volcano
Observatory in

__Ji;,i‘iff.fhﬂ:- Vancouver, WA is an

. incredible resource on
all things volcanic and
the place to start your
planning proces -(360)
993-8900 or
http://vulcan.wr.usgs.gov. You can
also look on the DOGAMI web site (see
below) for a general introduction to vol-
cano hazards in Oregon.

(Excerpts of both articles from USGS
Open File Report 97-89 -Volcano Hazards
in the Mount Hood Region, Oregon by
W.E. Scott, et. al., 1997)

More volcano hazard resources

can be found at

http://www.Oregongeology.com/

earthquakes/volcanoes.htm
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Energy from
hot rocks

here are about 500 geothermal
I wells throughout Klamath
Falls, which happens to sit
atop a hot water reservoir warmed by
the same torrid Earth that fuels the
Northwest's volcanoes. The wells heat
homes, buildings, swimming pools,
sidewalks and roads, and now that
higher power prices have Westerners
thinking twice about turning on the
lights, many more people are thinking
about pulling geothermal energy
from the Earth.

Oregon and the Northwest lie
atop a volcanic province with some of
the nation's highest potential for geot-
hermal energy production, which
draws energy from the ground and
uses it to heat buildings or drive tur-
bines that generate electricity for
cities near or far. Some estimate that if
Oregon's geothermal energy reserves
were developed to their full potential,
they could produce 2,000 megawatts
of electricity, the equivalent of two
nuclear power plants. By comparison,
the four federal dams on the lower
Snake River combined generate about
1,200 megawatts at their peak.

Power companies are drawing
up plans to probe the flanks of
Newberry Crater, a volcano east of
Bend that ranks as probably the most
promising Northwest site for geother-
mal development. "It definitely is the
major point of geothermal interest in
the Pacific Northwest," said Larry
Chitwood, a geologist for the
Deschutes National Forest, which
oversees Newberry. Although the
volcano forms the core of a protected
national monument, geothermal
drilling is permitted outside the mon-
ument's boundaries on the flank of
the 8,000-foot caldera, which last
spewed lava 1,300 years ago. DOGA-
Ml is the lead agency in the regulation
of geothermal development outside
the national monument.

Geothermal well venting steam

Already, geothermal power
throughout the United States pro-
duces energy equivalent to 10.3 mil-
lion barrels of fuel oil annually. At
least 62 countries have developed
geothermal energy reserves, some to a
much greater degree than the United
States, which pulls little more than 1
percent of its electricity from hot
ground.

egonGeology.com

3335580

As a power source, geothermal
energy is everything the current
power market is not - reliable, clean,
moderately priced and unaffected by
drought or concerns about endan-
gered species. The biggest trick to
geothermal power, however, is find-
ing it. The rock overlying most geo-
thermal reservoirs is very hard and a
drill hole must directly intersect a
crevice or fissure that carries the pres-
surized water. Past drilling as deep as
10,000 feet at Newberry Crater has hit
extremely hot ground but missed the
critical fissures thought to exist on the
volcano's west flank.

Environmental concerns about

geo- thermal power at Newberry
Crater apply mainly to the possible
visual intrusion of a power plant and
the diversion of underground flows
from natural hot springs.
(Excerpts from an Oregonian article by
Michael Milstein, Wednesday, June 13,
2001.)

Learn more about the Oil, Gas and

Geothermal Program by logging
on to:www. OregonGeoIogy com

DOGAMI Governlng Board

to expand to

n January, 2002, the DOGAMI

I Governing Board will expand

from its current 3 board members

to 5. A search for possible new board

members is currently underway and

interested individuals are encouraged

to contact the department for more
information.

Many agencies in Oregon state
government have a Board or
Commission overseeing agency activ-
ities and Oregon prides itself in hav-
ing citizen involvement and public
input through this process. By statute,
certain decisions are made by Boards;
for example approval of an agency
budget before it goes to the Governor,
approval of bills an agency wants to
introduce before the legislature,
approval of a strategic plan which
guides areas of work to be pursued by
the agency. Agencies also report their

five

activities to their Boards for feedback.

Board members are appointed by
the Governor and are confirmed by
the Senate. Their term is 4 years and
members may serve additional terms.

Governing Board meetings, open
to the public, are at least quarterly,
located around the state. Costs of trav-
el, meals and lodging to these meet-
ings are covered for members, as well
as expenses for attending other neces-
sary meetings representing the Board.
DOGAMI strives for geographic
diversity on the Board. We specifical-
ly would like new members from
southern Oregon and the Portland
metropolitan area. Board members
must be citizens of Oregon. Call the
Governor’s office for more informa-
tion - (503) 378-4582.

Learn more about the DOGAMI

Governing Board by logging
on to: www.OregonGeology.com
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eologists at DOGAMI have

discovered the first direct evi-

dence that the Portland Hills
Fault is capable of producing a future
earthquake.

Mapping Team Leader lan P.
Madin spotted the evidence of a past
earthquake—deformed soil layers—
as he peered into a shallow construc-
tion trench at Rowe Middle School in
Milwaukie in May. A closer examina-
tion with other scientists verified that
an earthquake caused the disrupted
layers.

State Geologist and DOGAMI
Director John Beaulieu said the dis-
covery was significant, but more
research needs to be done. He said the
findings reinforced his agency's warn-
ings that the Portland area and the
rest of Oregon needs to be prepared
for destructive earthquakes.

DOGAMI geologists reported
their findings at a May 29th Press
Conference. Of particular interest
were soil deposits in the trench that
had slipped about 5 or 6 feet, suggest-

ing the earthquake measured about
magnitude 6.5—a moderate quake
that could cause substantial damage.
Madin and others estimate the earth-
guake appears to have occurred about
10,000 years ago - recent enough for
the fault to be labeled "active."

The fracture, which runs through
downtown Portland, runs in a north-
west-southeast direction for about 20
miles and is one of three large faults
that underlie the city.

Madin and the DOGAMI earth-
guake team along with URS-Greiner
(a major engineering firm) and Boise
State University began their investi-
gation last year in North Clackamas
Park. The study, funded by the U.S.
Geological Survey through the
National Earthquake Hazard
Reduction Program (NEHRP), seeks
to determine whether the fault is
active, and therefore poses an earth-
guake threat to the region. In this case
active means that it has moved during
the last 10,000 to 15,000 years. Work
will continue in the area.

(Excerpts from an Oregonian article
by Richard Hill, May 29th. Used with per-
mission.)

Learn more by logging on to
www.OregonGeology.com.

(Clockwise from bottom right) DOGAMI Mapping Team Leader lan Madin, consult-
ing geologist Mark Hemphill-Hailey, and DOGAMI geologists Jerry Black and Jon
Hofmeister discuss the physical evidence of past earthquake activity at the
construction site at Rowe Middle School in Milwaukie.

ris

I n May, USGS scientists announced

they had detected a slight swell-

ing, or uplift, of the ground over a
broad area centered 3 miles west of
South Sister volcano near Bend. The
uplift, which occurred between 1996
and 2000, covers an area about 9 to 12
miles in diameter and the maximum
amount of uplift at its center is about
4 inches.

The specific cause of the uplift is
uncertain. Because the Three Sisters
region is a volcanic area, the uplift
may reflect intrusion of a small vol-
ume of magma (molten rock) deep
under the surface-probably at a depth
of about 4 miles. Such a process,
which keeps volcanic areas "alive"
and prepares them for future erup-
tions, is a common occurrence under
volcanoes, but until the use of satellite
technology, it has been difficult to
detect. If intrusion of magma were to
continue, it could eventually lead to a
volcanic eruption; however, an erup-
tion is unlikely without significant
precursory activity. In addition to
continued or accelerating uplift, pre-
cursors to an eruption would include
earthquakes and large emissions of
volcanic gases. So far, several close
aerial inspections of the area have
revealed no unusual surface features.

In order to be prepared to more
accurately detect possible precursors
and to better understand this uplift
phenomenon, the USGS has installed
additional seismometers and a Global
Positioning System (GPS) receiver,
and will resurvey existing bench-
marks and install new ones. The last
eruption in the Three Sisters region
was about 2,000 years ago.

(photo credit Lyn Topinka)

Learn more at: http://vulcan.wr.usgs.gov/

Volcanoes/Sisters. Thanks to the USGS

Cascades Volcano Observatory for use of

publications and graphics in this issue
of Cascadia.
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Volcano hazard publications and

more avallable from

These and many other volcano hazards
publications can be purchased online
at:www.NatureNW.org.

Fire Mountamus
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The only single volume to present a
comprehensive survey of all the West's
volcanic centers that are potential dan-
ger spots, Fire Mountains of the West by
Stephen Harris is non-technical and
intended for the general reader who
wants to learn more about the geologic
forces that shaped our western moun-
tainscape. It also adds directions on
how one can enjoy a particular moun-
tain by car, by foot, or by climbing to its
summit. 379 pages. Published by
Mountain Press. $13

SP-32. Geologic hazards:
reducing Oregon’s losses,
by J.D. Beaulieu & D. L.
Olmstead, 2000, 27 p. $10
This manual summarizes the geologic
hazards of Oregon and lists several
general strategies that might be pur-
sued in the reduction of risks from haz-
ards. This manual is a summary of
Special Paper 31.

SP-31. Mitigating geologic hazards in
OR: A technical reference manual, by
J.D.Beaulieu & D. L. Olmstead, 2000,60
p.$20

This manual is designed for reference
by a variety of audiences varying from
general to technical and from policy-
oriented to research-oriented. It is not
necessary to read the entire manual.
Instead, it is designed so users can
locate facts or specific discussions in
which they are interested.

USGS - Volcano hazards in the Three
Sisters region , Oregon, USGS OFR 99-
437, 1998 $20

USGS - Volcano hazards from Mount
Rainier, Washington, USGS OFR 98-428,
1998 $10

regonGeology.com

Soe

Nature of the

Northwest

USGS - Volcano Hazards at Newberry
Volcano, OR, Sherrod & others, USGS
OFR 97-513 1997 $10.00

USGS - Volcano and earthquake haz-
ards in the Crater Lake region,Oregon,
USGS OFR 97-487, 1997 $10

USGS - Geologic history of Mount Hood
Volcano-a field trip guide, Oregon,
USGS OFR 97-263,1997 $6

USGS - Volcano hazards in the Mount
Hood region,Oregon, USGS OFR 97-89,
1997 $10

USGS - Volcanic-hazards zonation
Mount St. Helens, Washington,USGS
OFR 95-497,1998 $20

USGS publications can be accessed via
the web at: http://vulcan.wr.usgs.gov/

A complete list of DOGAMI
publications can be found online at:
www.OregonGeology.com.

Use the order form below or log on to
www.NatureNW.org to order.

SRR
NATURE OF THE NORTHWEST PUBLICATION ORDERS

Mark desired titles on list above and fill out this form.A complete list of publications is on the Nature of the Northwest homepage:
http://www.naturenw.org. You can order directly from the website or send this order form to The Nature of the Northwest Information
Center, Suite 177, 800 NE Oregon Street, Portland, OR 97232-2162, or FAX (503) 731-4066. If you wish to order by phone, have your credit
card ready and call (503) 872-2750. Payment must accompany orders of less than $50. Payment in U.S.dollars only. Publications are sent
postpaid, except where noted. All sales are final.

XY

Total payment enclosed/or to be charged to credit card as indicated below: $

Name/Address/City/State/Zip

Please charge to Visa__ Mastercard__ Account number:

Expiration date:

Cardholder’s signature
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Newberry Crater, heart of the Newberry National Volcanic Monument, Deschutes County

The “crater” is, strictly speaking, a caldera - the remnant of a large shield volcano that collapsed during its eruptive life
between about 500,000 and less than 2,000 years ago. With many eruptions continuing after the collapse, a great diversity
of volcanic landforms and rock types were created. This view to the south shows the central pumice cone that separates
East and Paulina Lakes, with the Big Obsidian Flow stretching behind to the caldera rim. A related story on the potential
for geothermal energy production at Newberry Crater can be found on page 5.

Learn more about Oregon’s geology by going online at www.OregonGeology.com.
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