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Goal and Objectives for Coastal Master Naturalist
Geology Training

* Goal: To provide Oregon Master Naturalists with an
overview of Oregon Coast geology and appreciation of .. .

the Coast’s geologic stories and processes.#
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Agenda

Oregon Coast Region of the
Oregon Master Naturalist Program

Unit 9: Geology of the Oregon Coast

Cape Perpetua Scenic Area
Feb. 26, 2011

Morning:
9:00 - Plate Tectonics and Landscape
Formation

10:00 - Ongoing Coastal Processes S s
11:00 - Coastal Geological Hazards — -
12:00 - Lunch at Visitor Center (bring own) :

Afternoon:
12:30 - Hike “Trail of the Restless Waters”

- Brainstorm: Geology observations
and connections

3:00 - Interpretive Methods

4:00 - Developing Themes for Oregon Coast
Geology Marine Gardens

5:00 - Adjourn Newport, Oregon




Topics

Oregon Coast Region of the
Oregon Master Naturalist Program

Unit 9: Geology of the Oregon Coast

1. Plate Tectonics and Landscape
Formation:

Building Oregon
Cascadia Subduction Zone
Columbia Plateau Basalt
2. Ongoing Coastal Processes:
Dynamic Duo: Uplift and Erosion
Coastal Headlands
3. Coastal Geological Hazards:
Earthquakes
Tsunamis
Landslides
4. Interpretive Methods:

Presenting Coastal Geology to
Coastal Audiences

Robert J. Lillie

Marine Gardens
Newport, Oregon
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£ Beauty and the Beast

»

“The same geological processes that threaten our lives with earthquakes,
tsunamis and volcanic eruptions also nourish our spirits by creating the
inspiring mountains, valleys, and coastlines of the Pacific Northwest.”

e Natl'o ul Park, Oregon
et

R S s ) M. St Helens National Volcanic

Monuament, Washington
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NATIONAL PARKLANDS m=

What forms the spectacular _
landscapes of national parks |
and other special places in

the Pacific Northwest?




Selected Parklands
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Olympic National Park, Washington




Cape Perpetua Scenic Area,




Cape Arago State Park, Oregon




Redwood National and
State Parks, California
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37 Selected Parklands
' = : Mount Rainier NP
/ Mt. St. Helens National
Volcanic Monument

Crater Lake NP =T
om> 54 Lassen Volcanic NP |__
\ y el 4

National
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Beauty

Mount Rainier
National Park,
Washington
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Mt. St. Helens National Volcanic Monument, Washington
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Mt. Hood National Forest, Oregon




Crater Lake National Park,m




Naaman C. Horn

Lassen Volcanic National Park, California




and

Cascade
Volcanoes

Why are there Two Parallel

Mountain Ranges in the
Pacific Northwest?

National Park Lands in

the Pacific Northwest
=



Olympic National Park,
Washington

Coastal Ranges

Layers Lifted out of ¥4
the Sea 4
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Mt Rainier National Park,
Washington

Cascade Mountains

Steep, Explosive
Volcanoes

Robert J. Lillie



NATIONAL PARKLANDS m=

Plate tectomcs IS about
reading the landscape a:
makmg connectlonS°

- Whyrare they different? -
- What we se¢ happening today

canthelp us understand what
happened in the past ......

Parks and Plates
©2005 Robert J. Lillie



Landscapes of
national parks
due to processes:

* At plate boundaries

1. Where they pull
apart (divergent)

2. Where they crash
together (convergent)

3. Where they slide
past one another
(transform)

* And at hotspots
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PLATE TECTONICS




“PLATE TECTONICS”
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Classical Divisions of the Earth
(Chemical Composition)



Classical Divisions of the Earth
(Chemical Composition)




Classical Divisions of the Earth
(Chemical Composition)




Classical Divisions of the Earth
(Chemical Composition)

Crust

Lighter
Silicates



Classical Modern
(Chemical Composition) (Physical State)
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Crust

Lithosphere

Asthenosphere

Lighter
Silicates
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Oreo® Cookie
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Oreo® Cookie
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Oreo® Cookie
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Oreo® Psycho- Personality Test

www.superkids.com/aweb/pages/humor/050199.s

Psychologists have discovered that the manner in which people eat
Oreo® cookies provides great insight into their personalities.
Choose which method best describes your favorite method of
eating Oreos:

1. The whole thing at once.

2.
3.

One bite at a time.

Slow and methodical nibbles examining the results of each bite
afterwards.

4. In little feverous nibbles.

5. Dunked in some liquid (milk, coffee .....)
6. Twisted apart, the inside, then the cookie.
7.
8
9.
1

Twisted apart, the inside, and toss the cookie.

. Just the cookie, not the inside.

I just like to lick them, not eat them.

0.1 don’t have a favorite way because I don’t like Oreos.



6. Twisted apart, the inside,
then the cookie.

* You have a highly curious nature.

* You take pleasure in breaking things apart
to find out how they work, though you’re
not always able to put them back together,
so you destroy all the evidence of your
activities.

* You deny your involvement when things go
wrong.

* You are a compulsive liar and exhibit
deviant, if not criminal, behavior.



Sliding Plate over Asthenosphere




Atlantic

America

Africa

Divergent Plate Boundary
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Earth is a Giant Recycling Machine!ll ©

Mid-Atlantic “°
Ridge
5, Divergent Plate
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— | Lithosphere Recycled back into
Deeper Mantle




Andes Mountains, South America

Osorno volcano near Puerto Montt, Chile
http://whatonearth.olehnielsen.dk/volcanoes.asp




The Pacific Northwest Coast is a Convergent Plate Boundary
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TRANSFORM
PLATE
BOUNDARY

The Pacific Plate
moves
northwestward past
the North American
Plate along the San
Andreas Fault.

Parks and Plates
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Marshak, EARTH (Norton, 2005)
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Western California is a Transform Plate Boundary
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Hotspots

far from plate
boundaries.
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Subduction Zones rim the Pacific Ocean

ascadia
Subduction
Zone
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Coastal
Ranges

Cascade
Volcanoes

Subduction of the Juan de
Fuca Plate forms the

Coastal Ranges and
Cascade Volcanoes

Parks and Plates
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Juan de
Fuca Plate *=

T

Plate Tectonics--Subduction Zone



Subducting Juan de Fuca Plate forms two parallel
mountain ranges in the Pacific Northwest.

Trencl
Juan De Fuca (Eﬂ;;‘;
Plate zqi th
Juan De Fuca Sediment)
Ridge

> North American

Pacific Plate
/ Plate

Robert J. Lillie
Bernard Garcia
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Oceanic sediment and basalt scraped off subducting plate,
forming Coastal Mountains.

Olympic and other
Coastal Mountain

Trencl
Juan De Fuca (EZ';;;
Plate u'rith
Juan De Fuca Sediment)
Ridge

Pacific Plate
/ Plate

»»»»»

Sediment and
Basalt Scraped off
Subducting Plate
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Bernard Garcia
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Subducting plate dehydrates, forming Cascade Volcanoes.

Olympic
an
other

Coastal

Mountains
Juan De Fuca ?Ef{l’;g
Plate with
Juan De Fuca Sediment)
Ridge

Pacific Plate o North American

‘ Plate

Robert J. Lillie
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Plate Sweats
Hot Water




Subducting plate dehydrates, forming Cascade Volcanoes.
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Puget Sound and the Willamette Valley are low-lying regions
between the rising mountains.

Olympic
an
other
Coastal
Mountains

Juan De Fuca ?ff{};’} P uget Sound/
Plate with Willamette Valley
Juan De Fuca Sediment)
Ridge

> A North American

Pacific Plate
/ Plate

Robert J. Lillie
Bernard Garcia
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Cascade

Volcanoes

Parks in the Cascades
showcase volcanoes
formed above the
sweating plate.
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Cascade Mountains,
Central Oregon

View looking North

Oregon Cascades (View from East)

South North
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State Capitol 4 x 9 rack brochure 1/14/03% 2:53 PM Page I

State Capitol
Geology Exhibits

e Jan, 2009 - Jan, 2011

prosy 111 3 ° Oregon’s Geology and
M-wmywmmorrf Rl PRy, ~ g=mf® how it relates to natural
. W& and cultural history

-

(M) st oo
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&data/capitol-windows.htm

http://oregonstate.edu/leadership/presiden
tsreport/2008/winter/assembling-oregon




State Capitol 4 x 9 rack brochure 1/14/03 2:53% FM Page 2 \

cological processes shape

Oregon's landscape and affect

our natural and cultural story.
The exhibit in the Gallena of the State
Capitol building in Salem illustrates
how Oregon's spectacular mountains,
valleys, and coastlines develop. They
show that, like the Capitol, Oregon's
geological landscape plays a major role
in the state's economy, culture, and
history. Oregon celebrates its 150th
anniversary in 2009 - and Oregon's
landscape has been forming for a
million times as long! The most iconic
of Oregon's landscapes — Crater Lake,
Multnomah Falls, Newberry Crater,
Steens Mountain, the Painted Hills,
and so much more — display Oregon's
geologic splendor.

The exhibit opens in Oregon's
sesquicentennial year, 2009, and closes
in 2010, at the end of the legslative
biennium - taking Oregonians to the
next 150 years of statehood and 150
million years of continued landscape
development.

e

TOFTC AND NUMBER WINDOW T 2

Oregon: 150 Years of Statehood; mmmi}}&

PR

Oregon's Foundation: Ro&nlll' 3
o ishing a Foundation for Oregon's

60ARAINEB0|0000]100006

State Capitol
Geology Exhibits

e Jan, 2009 - Jan, 2011

* Oregon’s Geology and
how it relates to natural
and cultural history

http://www.ohs.org/exhibits/traveling-
exhibits/oregon-150-years-of-statehood-

150-million-years-in-the-making.cfm

http://www.oregongeology.org/sub/pub
&data/capitol-windows.htm

http://oregonstate.edu/leadership/presiden
tsreport/2008/winter/assembling-oregon




AGE OF NORTH
AMERICAN
BASEMENT

ROCKS
(Billions Years)

Rocks are oldest
near the center of
the continent
(continental shield)
and tend to get
younger outward.

Marshak, EARTH
(Norton, 2005)

Parks and Plates
©2005 Robert J. Lillie



Coastline ~ 150
Million Years Ago




Terrane Accretion

A TERRANE consists of crust that is too thick and
buoyant to subduct. The continent grows outward as
terranes come crashing in.

Older

Incoming Accreted
Terrane Terrane
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—— Third Terrane:




Fourth
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Two Parallel

Mountain Ranges
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Subduction Zone
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Volcanic
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Oceanic Crust
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