GEOLOGY OF THE PACIFIC NORTHWEST

GEoLoGY oF THE PAcCIFIC NORTHWEST: UNRAVELING THE EARTH’S DYNAMIC STORY

GEOLOGY OF THE PACIFIC NORTHWEST OFFERS A FASCINATING GLIMPSE INTO THE COMPLEX AND DYNAMIC PROCESSES THAT HAVE
SHAPED THIS DISTINCTIVE REGION OF NORTH AMERICA. FROM TOWERING VOLCANIC PEAKS AND SPRAWLING MOUNTAIN RANGES
TO DEEP OCEAN TRENCHES AND FERTILE RIVER VALLEYS, THE GEOLOGICAL STORY HERE IS AS RICH AS IT IS DIVERSE. \W/HETHER
YOU'RE A GEOLOGY ENTHUSIAST, A STUDENT, OR SIMPLY CURIOUS ABOUT THE LAND BENEATH YOUR FEET, UNDERSTANDING THE
GEOLOGY OF THE PACIFIC NORTHWEST REVEALS MUCH ABOUT THE FORCES THAT CONTINUE TO SCULPT THIS BREATHTAKING
LANDSCAPE.

THE TECTONIC SETTING OF THE PACIFIC NORTHWEST

ONE OF THE MOST IMPORTANT ASPECTS TO GRASP WHEN EXPLORING THE GEOLOGY OF THE PACIFIC NORTHWEST IS ITS
TECTONIC FRAMEWORK. THIS REGION SITS AT THE BOUNDARY OF SEVERAL TECTONIC PLATES, PRIMARILY THE NORTH AMERICAN
PLATE AND THEJUAN DE Fuca PLATEI WHICH IS A SMALLER OCEANIC PLATE. THE INTERACTION BETWEEN THESE PLATES DRIVES
MUCH OF THE GEOLOGICAL ACTIVITY SEEN HERE.

THe CAscCADIA SUBDUCTION ZONE

AT THE HEART OF THE PACIFIC NORTHWEST’S GEOLOGY LIES THE CASCADIA SUBDUCTION ZONE— AN ENORMOUS UNDERW ATER
FAULT WHERE THE DENSE JUAN DE FUCA PLATE IS SUBDUCTING OR SLIDING BENEATH THE LIGHTER NORTH AMERICAN PLATE. THIS
PROCESS HAS BEEN ONGOING FOR MILLIONS OF YEARS AND IS RESPONSIBLE FOR THE REGION’S FREQUENT EARTHQUAKES,
VOLCANIC ACTIVITY, AND MOUNTAIN-BUILDING.

THe CASCADIA SUBDUCTION ZONE IS CAPABLE OF PRODUCING MASSIVE MEGATHRUST EARTHQUAKES, SOME WITH MAGNITUDES
EXCEEDING QO, WHICH MAKES IT A CRITICAL AREA FOR GEOLOGISTS AND SEISMOLOGISTS. THESE EARTHQUAKES CAN TRIGGER

TSUNAMIS, LANDSLIDES, AND WIDESPREAD GROUND SHAKING, PROFOUNDLY INFLUENCING BOTH THE NATURAL ENVIRONMENT AND

HUMAN SETTLEMENTS.

VoLCANISM: THE SIGNATURE OF THE PACIFIC NORTHWEST

VOLCANIC ACTIVITY IS PERHAPS THE MOST VISUALLY STRIKING FEATURE OF THE GEOLOGY OF THE PACIFIC NORTHWEST. THE
REGION IS HOME TO A CHAIN OF VOLCANOES KNOWN AS THE CASCADE RANGE, WHICH INCLUDES ICONIC PEAKS SUCH AS MOUNT
ST. HeLENs, MOUNT RAINIER, AND MOUNT Hoob.

ForMATION oF THE CASCADE VOLCANOES

THESE VOLCANOES ARE DIRECTLY LINKED TO THE SUBDUCTION OF THEJUAN DE FuCA PLATE BENEATH THE NORTH AMERICAN
PLATE. AS THE OCEANIC PLATE DESCENDS INTO THE MANTLE, IT MELTS, CREATING MAGMA THAT RISES THROUGH THE CRUST TO
FORM VOLCANOES. THIS VOLCANIC ARC IS PART OF THE LARGER PACIFIC RING OF FIRE/ FAMOUS FOR ITS VOLCANIC AND SEISMIC
ACTIVITY.

MOUNT ST. HELENS FAMOUSLY ERUPTED IN 1980, PROVIDING SCIENTISTS WITH INVALUABLE DATA ABOUT VOLCANIC HAZARDS
AND ERUPTION DYNAMICS. THE ERUPTION DRAMATICALLY RESHAPED THE LANDSCAPE WITH A MASSIVE LANDSLIDE AND ASHFALL,
DEMONSTRATING THE RAW POWER OF THE REGION’S GEOLOGY.



Types oF VoLcANIC Rocks FOunD

THE VOLCANIC ROCKS IN THE PACIFIC NORTHWEST RANGE FROM BASALT AND ANDESITE TO RHYOLITE, REFLECTING VARIATIONS
IN MAGMA CHEMISTRY AND ERUPTION STYLE. FOR EXAMPLE:

e BASALT: OFTEN FORMED FROM FLUID LAVA FLOWS, CREATING EXTENSIVE PLATEAUS AND SHIELD VOLCANOES.
o ANDESITE: COMMON IN STRATOVOLCANOES SUCH AS MOUNT RAINIER, CHARACTERIZED BY MORE EXPLOSIVE ERUPTIONS.

® RHYOLITE: GENERALLY ASSOCIATED WITH HIGHLY EXPLOSIVE ERUPTIONS AND VOLCANIC DOMES.

THESE ROCKS TELL A STORY ABOUT THE INTENSITY AND NATURE OF PAST VOLCANIC EVENTS, SHAPING THE SOIL AND
ECOSYSTEMS AROUND THEM.

MOUNTAIN BUILDING AND THE PACIFIC NORTHWEST LANDSCAPE

Beyonp VOLCANOES, THE PACIFIC NORTHWEST BOASTS SOME OF THE MOST RUGGED AND SCENIC MOUNTAIN RANGES IN THE
UNITED STATES/ INCLUDING THE CASCADES, THE OLYMPIC MOUNTAINS, AND THE COAST RANGE. THESE RANGES HAVE FORMED
AS A RESULT OF TECTONIC COMPRESSION, UPLIFT, AND EROSION OVER MILLIONS OF YEARS.

THe RoLE ofF PLATE CoLLISION AND ACCRETION

IN ADDITION TO SUBDUCTION, THE NORTH AMERICAN PLATE HAS BEEN GROWING BY ACCRETING SMALLER TERRANES—FRAGMENTS
OF CRUSTAL MATERIAL THAT HAVE BEEN CARRIED BY OCEANIC PLATES AND WELDED ONTO THE CONTINENT. THIS PROCESS HAS
CONTRIBUTED TO THE COMPLEXITY OF THE REGION’S GEOLOGY, ADDING DIVERSE ROCK TYPES AND STRUCTURES.

EROSION AND GLACIATION SHAPING THE TERRAIN

GLACIAL PERIODS HAVE ALSO LEFT A SIGNIFICANT MARK ON THE PACIFIC NORTHWEST. DURING THE LAST ICE AGE/ MASSIVE
GLACIERS SCULPTED DEEP VALLEYS, FJORDS, AND U-SHAPED VALLEYS, ESPECIALLY IN THE OLYMPIC MOUNTAINS AND PARTS OF
THE CASCADES. TODAY, REMNANTS OF THESE GLACIERS CONTINUE TO INFLUENCE RIVER SYSTEMS AND SEDIMENT DISTRIBUTION.

SEISMIC ACTIVITY AND EARTHQUAKE HAZARDS

GIVEN THE TECTONIC SETTING, THE PACIFIC NORTHWEST IS A HOTSPOT FOR SEISMIC ACTIVITY. EARTHQUAKES HERE ARE A
NATURAL CONSEQUENCE OF PLATE MOVEMENTS AND FAULTS CRISSCROSSING THE REGION.

TyPes oF EARTHQUAKES IN THE REGION

SEVERAL TYPES OF EARTHQUAKES OCCUR IN THE PACIFIC NORTHWEST:

® MEGATHRUST EARTHQUAKES: OCCUR ALONG THE CASCADIA SUBDUCTION ZONE, CAPABLE OF PRODUCING LARGE-
MAGNITUDE EVENTS.



o SHALLOW CRUSTAL EARTHQUAKES: RESULT FROM FAULTS WITHIN THE NORTH AMERICAN PLATE, OFTEN CAUSING
LOCALIZED DAMAGE.

o Deep INTRAPLATE EARTHQUAKES: LESS FREQUENT BUT CAN HAPPEN WITHIN THE JUAN DE FUCA PLATE AS IT DESCENDS
INTO THE MANTLE.

PREPARING FOR EARTHQUAKES

UNDERSTANDING THE GEOLOGY OF THE PACIFIC NORTHWEST IS CRUCIAL FOR DISASTER PREPAREDNESS. SCIENTISTS USE
GEOLOGICAL EVIDENCE SUCH AS SEDIMENT LAYERS, TREE RINGS, AND TSUNAMI DEPOSITS TO ESTIMATE THE FREQUENCY AND
MAGNITUDE OF PAST EARTHQUAKES, HELPING COMMUNITIES PLAN FOR FUTURE EVENTS. EARTHQUAKE-RESISTANT
CONSTRUCTION, EARLY WARNING SYSTEMS, AND PUBLIC EDUCATION ARE ALL PART OF THE EFFORTS TO MITIGATE RISKS.

GeoLoaGIcAL REsoUrRCES AND ENVIRONMENTAL CONSIDERATIONS

THE GEOLOGY OF THE PACIFIC NORTHWEST DOESN’T JUST TELL A STORY OF NATURAL FORCES—IT ALSO INFLUENCES HUMAN
LIFE THROUGH NATURAL RESOURCES AND ENVIRONMENTAL CHALLENGES.

MINERAL AND W/ ATER RESOURCES

THE REGION’S COMPLEX GEOLOGY HAS RESULTED IN DEPOSITS OF VALUABLE MINERALS SUCH AS GOLD, COPPER, AND COAL,
WHICH HAVE HISTORICALLY DRIVEN MINING ACTIVITIES. ADDITIONALLY/ VOLCANIC SOILS CONTRIBUTE TO FERTILE
AGRICULTURAL LANDS, WHILE ABUNDANT SNOWMELT AND RAINFALL FEED EXTENSIVE RIVER SYSTEMS, SUPPORTING
HYDROELECTRIC POWER AND FRESHWATER SUPPLIES.

ENVIRONMENTAL IMPACTS OF GEOLOGY

THE DYNAMIC GEOLOGY ALSO POSES ENVIRONMENTAL CHALLENGES. V OLCANIC ERUPTIONS CAN RELEASE ASH AND GASES THAT
AFFECT AIR QUALITY AND ECOSYSTEMS. EARTHQUAKES AND LANDSLIDES THREATEN INFRASTRUCTURE AND HABITATS.
MOREOVER, UNDERSTANDING GEOLOGICAL HAZARDS IS CRITICAL FOR SUSTAINABLE LAND USE, URBAN PLANNING, AND
CONSERVATION EFFORTS.

EXPLORING THE GEOLOGY OF THE PACIFIC NORTHWEST

FOR THOSE INTERESTED IN EXPERIENCING THE GEOLOGY FIRSTHAND, THE PACIFIC NORTHWEST OFFERS NUMEROUS OPPORTUNITIES.
NATIONAL PARKS LIKE MOUNT RAINIER, OLYMPIC, AND NORTH CASCADES PROVIDE STUNNING EXAMPLES OF VOLCANIC
LANDSCAPES, GLACIAL FEATURES, AND DIVERSE ROCK FORMATIONS. HIKING/ GUIDED TOURS, AND GEOLOGY MUSEUMS ALLOW
VISITORS TO CONNECT WITH THE EARTH’S STORY IN AN IMMERSIVE WAY.

W/HETHER YOU’RE MARVELING AT A VOLCANIC CRATER OR STUDYING EARTHQUAKE FAULT LINES, THE GEOLOGY OF THE PACIFIC
NORTHWEST INVITES CURIOSITY AND RESPECT FOR THE POWERFUL NATURAL FORCES SHAPING OUR WORLD.



FREQUENTLY ASkeD QUESTIONS

\W/HAT ARE THE MAIN GEOLOGICAL FEATURES OF THE PACIFIC NORTHWEST?

THE PACIFIC NORTHWEST IS CHARACTERIZED BY VOLCANIC MOUNTAIN RANGES SUCH AS THE CASCADE RANGE, EXTENSIVE
FAULT SYSTEMS INCLUDING THE CASCADIA SUBDUCTION ZONE, GLACIALLY CARVED LANDSCAPES, AND ACTIVE TECTONIC
PROCESSES RESULTING FROM THE SUBDUCTION OF THEJUAN DE FucA PLATE BENEATH THE NORTH AMERICAN PLATE.

How poes THE CASCADIA SUBDUCTION ZONE IMPACT THE GEOLOGY OF THE PACIFIC
NORTHWEST?

THe CASCADIA SUBDUCTION ZONE IS A MAJOR FAULT WHERE THE JUAN DE FUCA PLATE SUBDUCTS BENEATH THE NORTH
AMERICAN PLATE, CAUSING SIGNIFICANT SEISMIC ACTIVITY, VOLCANIC ERUPTIONS, AND SHAPING THE REGION'S MOUNTAIN
RANGES AND COASTAL FEATURES. |T POSES A RISK FOR LARGE MEGATHRUST EARTHQUAKES IN THE AREA.

\W/HAT ROLE DO VOLCANOES PLAY IN THE GEOLOGY OF THE PACIFIC NORTHWEST?

\/OLCANOES, MAINLY IN THE CASCADE RANGE, ARE PROMINENT GEOLOGICAL FEATURES FORMED BY SUBDUCTION-RELATED
MAGMA GENERATION. NOTABLE VOLCANOES LIKE MOUNT ST. HELENS AND MOUNT RAINIER INFLUENCE THE LANDSCAPE, SOIL
FERTILITY, AND POSE VOLCANIC HAZARDS TO SURROUNDING COMMUNITIES.

How HAVE GLACIERS SHAPED THE LANDSCAPE OF THE PACIFIC NORTHWEST?

DURING THE LAST ICE AGE, GLACIERS SCULPTED MUCH OF THE PACIFIC NORTH\X/EST/ CARVING DEEP VALLEYS, FJORDS, AND
CREATING FEATURES SUCH AS THE PUGET SOUND. GLACIAL DEPOSITS ALSO INFLUENCED SOIL COMPOSITION AND TOPOGRAPHY.

WHAT TYPES OF ROCKS ARE COMMONLY FOUND IN THE PACIFIC NORTHWEST?

THE REGION CONTAINS A VARIETY OF ROCKS INCLUDING VOLCANIC ROCKS (BASALT/ ANDESITE), SEDIMENTARY ROCKS FROM
ANCIENT MARINE ENVIRONMENTS, AND MET AMORPHIC ROCKS SHAPED BY TECTONIC ACTIVITY. BASALT FLOWS FROM THE
CoLUMBIA RIVER BASALT GROUP ARE PARTICULARLY EXTENSIVE.

How ACTIVE IS SEISMIC ACTIVITY IN THE PACIFIC NORTHWEST?

SEISMIC ACTIVITY IS RELATIVELY HIGH DUE TO THE ACTIVE CASCADIA SUBDUCTION ZONE AND NUMEROUS CRUSTAL FAULTS.
THE REGION EXPERIENCES FREQUENT SMALL EARTHQUAKES AND HAS THE POTENTIAL FOR RARE BUT MASSIVE MEGATHRUST
EARTHQUAKES.

\WHAT IS THE SIGNIFICANCE OF THE CoLUMBIA RIVER BASALT GROUP IN THE PACIFIC
NORTHWEST GEOLOGY?
THe CoLumMsliA RiIVER BASALT GROUP CONSISTS OF VAST FLOOD BASALT LAVA FLOWS THAT COVERED PARTS OF

W/ ASHINGTON, OREGON, AND IDAHO AROUND 17 TO 6 MILLION YEARS AGO. THESE FLOWS SIGNIFICANTLY SHAPED THE
REGIONAL TOPOGRAPHY AND PROVIDE INSIGHT INTO VOLCANIC PROCESSES AND MANTLE PLUME ACTIVITY.

How DOES PLATE TECTONICS INFLUENCE THE GEOLOGY OF THE PACIFIC NORTHWEST?

PLATE TECTONICS DRIVES THE GEOLOGICAL PROCESSES IN THE PACIFIC NORTHWEST THROUGH THE SUBDUCTION OF THEJUAN DE
FucA PLATE BENEATH THE NORTH AMERICAN PLATE, LEADING TO MOUNTAIN BUILDING, VOLCANIC ACTIVITY, EARTHQUAKES,
AND THE FORMATION OF VARIOUS GEOLOGICAL STRUCTURES IN THE REGION.



ADDITIONAL RESOURCES

*XUNVEILING THE CoMPLEX GEOLOGY OF THE PACIFIC NOoRTHWEST: A DYNaMIC TECTONIC LANDSCAPE* ¥

GEOLOGY OF THE PACIFIC NORTHWEST IS A SUBJECT MARKED BY INTRICATE TECTONIC ACTIVITY, DIVERSE ROCK FORMATIONS,
AND A HISTORY SHAPED BY VOLCANIC ERUPTIONS, SEISMIC EVENTS, AND GLACIAL SCULPTING. THis REGION, ENCOMPASSING
PARTS OF \X/ASHINGTON/ OREGON, |DAHO, AND BRITISH COLUMBIA/ PRESENTS A RICH GEOLOGICAL TAPESTRY THAT CONTINUES
TO EVOLVE DUE TO ONGOING INTERACTIONS BETWEEN SEVERAL TECTONIC PLATES. UNDERSTANDING ITS GEOLOGY IS ESSENTIAL
NOT ONLY FOR ACADEMIC PURPOSES BUT ALSO FOR ASSESSING NATURAL HAZARDS, RESOURCE MANAGEMENT, AND
ENVIRONMENTAL PLANNING IN A REGION HOME TO MILLIONS.

GEOLOGICAL SETTING AND TECTONIC FRAMEW ORK

THe PACIFIC NORTHWEST SITS AT A CONVERGENT PLATE BOUNDARY WHERE THE JUAN DE FUCA PLATE SUBDUCTS BENEATH THE
NORTH AMERICAN PLATE. THIS SUBDUCTION ZONE IS A FUNDAMENTAL DRIVER OF THE REGION’S GEOLOGICAL CHARACTER,
RESPONSIBLE FOR ITS VOLCANIC ACTIVITY, EARTHQUAKES, AND MOUNTAIN BUILDING PROCESSES. THE INTERACTION BETWEEN
THESE PLATES HAS CREATED A COMPLEX MOSAIC OF GEOLOGICAL PROVINCES, INCLUDING THE CASCADE RANGE, THE COAST
MoUNTAINS, AND THE COLUMBIA PLATEAU.

THe JUAN DE FUCA PLATE, A REMNANT OF THE ANCIENT FARALLON PLATE, IS RELATIVELY SMALL BUT GEOLOGICALLY ACTIVE.
ITS SUBDUCTION BENEATH THE NORTH AMERICAN PLATE GENERATES SIGNIFICANT SEISMICITY, INCLUDING THE POTENTIAL FOR
MEGATHRUST EARTHQUAKES ALONG THE CASCADIA SUBDUCTION ZONE. THIS ZONE EXTENDS FROM NORTHERN CALIFORNIA
THROUGH OREGON AND W/ ASHINGTON UP TO BRrITISH COLUMBIA, REPRESENTING ONE OF THE MOST SIGNIFICANT SEISMIC HAZARDS
IN NORTH AMERICA.

VoLcANISM AND THE CASCADE RANGE

ONE OF THE MOST PROMINENT GEOLOGICAL FEATURES RESULTING FROM THE TECTONIC ACTIVITY IN THE PACIFIC NORTHWEST IS
THE CASCADE RANGE, A CHAIN OF STRATOVOLCANOES STRETCHING OVER 700 MILES. THIS VOLCANIC ARC INCLUDES WELL-
KNOWN PEAKS SUCH AS MOUNT ST. HELENS, MOUNT RAINIER, MOUNT HooD, AND MOUNT BAKER. THE VOLCANISM HERE IS
PRIMARILY RELATED TO THE MELTING OF THE SUBDUCTED JUAN DE FUCA PLATE MATERIAL, WHICH GENERATES MAGMA THAT RISES
TO THE SURFACE.

THE GEOLOGY OF THE PACIFIC NORTHWEST’S VOLCANIC ACTIVITY IS COMPLEX, INVOLVING A MIX OF EXPLOSIVE ERUPTIONS
AND LAVA FLOWS. THE 1980 ERUPTION OF MOUNT ST. HELENS REMAINS ONE OF THE MOST STUDIED EVENTS, PROVIDING
INSIGHT INTO VOLCANIC HAZARDS AND LANDSCAPE TRANSFORMATION. THIS ERUPTION SIGNIFICANTLY ALTERED THE
SURROUNDING TOPOGRAPHY AND ECOSYSTEM, HIGHLIGHTING THE POWERFUL FORCES SHAPING THE REGION.

EARTHQUAKES AND SEISMIC RiIsks

SEISMIC ACTIVITY IN THE PACIFIC NORTHWEST IS CLOSELY LINKED TO THE TECTONIC SETTING. THE CASCADIA SUBDUCTION
ZONE POSES A RISK OF MASSIVE EARTHQUAKES, POTENTIALLY REACHING MAGNITUDES OF 9.0 OR HIGHER. HISTORICAL EVIDENCE
AND GEOLOGICAL RECORDS INDICATE THAT SUCH MEGATHRUST EARTHQUAKES HAVE OCCURRED APPROXIMATELY EVERY 300 TO
600 YEARS, WITH THE LAST MAJOR EVENT AROUND 1700 AD.

IN ADDITION TO SUBDUCTION ZONE EARTHQUAKES, THE REGION EXPERIENCES CRUSTAL EARTHQUAKES ALONG FAULTS SUCH AS
THE SEATTLE FAULT AND THE NISQUALLY FAULT. THESE FAULTS CAN GENERATE DAMAGING SEISMIC EVENTS WITHIN POPULATED
AREAS, EMPHASIZING THE NEED FOR ONGOING MONITORING AND PREPAREDNESS.



GeoLoGIcAL FEATURES AND Rock FORMATIONS

THE DIVERSE GEOLOGY OF THE PACIFIC NORTHWEST IS REFLECTED IN ITS VARIED ROCK TYPES AND FORMATIONS. FROM ANCIENT
MET AMORPHIC ROCKS IN THE COAST MOUNTAINS TO EXTENSIVE BASALT FLOWS OF THE COLUMBIA RIVER BASALT GROUP, THE
REGION SHOWCASES A BROAD GEOLOGICAL SPECTRUM.

THe CoLumBliA RIVER BASALT GrouP

ONE OF THE MOST EXTENSIVE VOLCANIC FEATURES IN THE PACIFIC NORTHWEST IS THE CoLUMBIA RIVER BASALT GROUP/
CONSISTING OF MASSIVE FLOOD BASALT ERUPTIONS THAT OCCURRED BETWEEN 17 AND 6 MILLION YEARS AGO. THESE BASALT
FLOWS COVER OVER 1()3,000 SQUARE KILOMETERS, MAKING IT ONE OF THE LARGEST FLOOD BASALT PROVINCES ON EARTH.
THE LAYERS OF BASALT ARE REMARKABLY THICK, EXCEEDING ],800 METERS IN SOME LOCATIONS, AND HAVE SIGNIFICANTLY
SHAPED THE REGION’S TOPOGRAPHY.

THESE BASALT FLOWS NOT ONLY INFLUENCE THE PHYSICAL LANDSCAPE BUT ALSO AFFECT SOIL DEVELOPMENT, GROUNDW ATER
FLOW, AND NATURAL HABITATS. THEIR RELATIVELY FLAT AND FERTILE SURFACES HAVE SUPPORTED AGRICULTURE AND HUMAN
SETTLEMENT, CONTRASTING WITH THE RUGGED VOLCANIC MOUNTAINS NEARBY.

GLACIAL GEOLOGY AND LANDSCAPE SHAPING

DURING THE PLEISTOCENE EPOCH, THE PACIFIC NORTHWEST WAS EXTENSIVELY GLACIATED. ICE SHEETS AND ALPINE GLACIERS
SCULPTED THE LANDSCAPE, CARVING VALLEYS, DEPOSITING MORAINES, AND SHAPING THE COASTAL FJORDS. THE RETREAT OF
THESE GLACIERS LEFT BEHIND A COMPLEX ARRAY OF GLACIAL SEDIMENTS, INFLUENCING SOIL TYPES AND HYDROLOGY.

For EXAMPLE, THE PUGET SOUND REGION’S DISTINCTIVE BASIN-AND-RANGE TOPOGRAPHY IS LARGELY A RESULT OF GLACIAL
EROSION AND SEDIMENT DEPOSITION. UNDERSTANDING THESE GLACIAL PROCESSES IS CRUCIAL FOR INTERPRETING THE REGION’S
CURRENT GEOMORPHOLOGY AND PREDICTING FUTURE LANDSCAPE CHANGES IN RESPONSE TO CLIMATIC SHIFTS.

IMPLICATIONS FOR NATURAL RESOURCES AND HAZARDS

THE GEOLOGY OF THE PACIFIC NORTHWEST HAS DIRECT IMPLICATIONS FOR NATURAL RESOURCE AVAILABILITY AND HAZARD
MANAGEMENT. THE REGION’S MINERAL WEALTH, GROUNDW ATER RESOURCES, AND GEOTHERMAL POTENTIAL ARE CLOSELY TIED TO
ITS GEOLOGICAL FRAMEW ORK.

MINERAL AND ENERGY RESOURCES

THE PACIFIC NORTHWEST HOSTS A RANGE OF MINERAL DEPOSITS, INCLUDING COPPER, GOLD, AND INDUSTRIAL MINERALS. THESE
ARE OFTEN ASSOCIATED WITH ANCIENT VOLCANIC ARCS AND INTRUSIVE BODIES FORMED DURING PAST TECTONIC EVENTS.
ADDITIONALLY, THE REGION’S GEOTHERMAL ACTIVITY, PARTICULARLY NEAR VOLCANIC CENTERS, PRESENTS OPPORTUNITIES FOR
SUSTAINABLE ENERGY DEVELOPMENT.

HYDROPO\X/ERI DERIVED FROM THE REGION’S ABUNDANT RIVERS SHAPED BY GEOLOGY AND TOPOGRAPHY, REMAINS A CRITICAL

ENERGY SOURCE. THE INTERPLAY BETWEEN GEOLOGY AND HYDROLOGY IS FUNDAMENTAL TO MANAGING THESE RESOURCES
EFFECTIVELY.

GEoLoGICAL HAZARDS AND PREPAREDNESS



THE POTENTIAL FOR EARTHQUAKES, VOLCANIC ERUPTIONS, AND LANDSLIDES POSES SIGNIFICANT CHALLENGES FOR COMMUNITIES
IN THE PACIFIC NORTHWEST. URBAN CENTERS LIKE SEATTLE, PORTLAND/ AND V ANCOUVER ARE VULNERABLE TO SEISMIC
SHAKING AND VOLCANIC ASH FALLOUT. AW ARENESS OF GEOLOGICAL RISKS HAS LED TO IMPROVED BUILDING CODES, EARLY

W ARNING SYSTEMS, AND EMERGENCY RESPONSE PLANNING.

MOREOVER, LANDSLIDES TRIGGERED BY HEAVY RAINFALL OR SEISMIC EVENTS ARE COMMON IN THE REGION’S STEEP TERRAIN.
UNDERSTANDING LOCAL GEOLOGY HELPS IN ASSESSING SLOPE STABILITY AND MITIGATING THESE RISKS.

ONGOING RESEARCH AND MONITORING

THE DYNAMIC GEOLOGY OF THE PACIFIC NORTHWEST CONTINUES TO ATTRACT SCIENTIFIC INTEREST. ADVANCES IN
GEOPHYSICAL IMAGING, GPS MONITORING, AND GEOLOGICAL MAPPING HAVE ENHANCED UNDERSTANDING OF TECTONIC PROCESSES
AND HAZARD POTENTIAL. COLLABORATIVE EFFORTS AMONG GOVERNMENT AGENCIES, UNIVERSITIES, AND RESEARCH INSTITUTIONS
FOCUS ON IMPROVING RISK ASSESSMENT AND PUBLIC SAFETY.

THE STUDY OF SEDIMENT CORES, VOLCANIC DEPOSITS, AND FAULT TRENCHING CONTRIBUTES TO RECONSTRUCTING THE REGION’S
GEOLOGICAL HISTORY, INFORMING PREDICTIONS ABOUT FUTURE ACTIVITY. SUCH RESEARCH NOT ONLY ENRICHES GEOLOGICAL
KNOWLEDGE BUT ALSO SUPPORTS COMMUNITY RESILIENCE IN THE FACE OF NATURAL DISASTERS.

THE GEOLOGY OF THE PACIFIC NORTHWEST REMAINS A FASCINATING AND VITAL FIELD OF STUDY, REVEALING THE POWERFUL
NATURAL FORCES THAT HAVE SHAPED—AND CONTINUE TO SHAPE—THIS DIVERSE AND DYNAMIC REGION. TS COMPLEX TECTONIC
SETTING, VARIED ROCK RECORD, AND ONGOING GEOLOGICAL PROCESSES UNDERSCORE THE IMPORTANCE OF CONTINUED
INVESTIGATION AND INFORMED MANAGEMENT.

Geology Of The Pacific Northwest

geology of the pacific northwest: Geology of the Pacific Northwest William N. Orr,
Elizabeth L. Orr, 2018-12-20 The geologic history of the Pacific Northwest is as unique as the region
itself. Completely reorganized and revised, the Third Edition of Geology of the Pacific Northwest
brings the area’s volcanism, earthquakes, tsunamis, and geologic environmental issues into sharp
focus. William and Elizabeth Orr provide a singular perspective and explore the Pacific Northwest
writ large, including Southeast Alaska, British Columbia, Washington, Oregon, Idaho, and northern
California. Descriptive and detailed photographs of the formations and terranes of each subregion
are included, along with color plates that illuminate and expose the fundamental processes that
shaped Pacific Northwest geology. The text reveals the geological origins, geographic features,
phenomena, and natural resources of areas throughout the region. As urban development continues
to expand in the tectonically active Pacific Northwest, environmental concerns and geologic hazards
will grow more and more important. The authors’ central theme that continental plate tectonics are
the fundamental processes of Northwest geologic history leads to deeper understanding of the
region’s geology and new insights in volcanic eruption prediction, disaster preparedness, and the
environmental effects of mining.

geology of the pacific northwest: Geology of the Pacific Northwest William N. Orr,
Elizabeth L. Orr, 2006-12-04 The geologic history of the Pacific Northwest is as unique as the region
itself. Created via tectonic plate movements and accretionary events, the original terranes were
subsequently covered by sedimentary layers, ash, lavas, and glacial debris. These processes, begun
millions of years ago, continue to affect the area, as seen in the eruption of Mount St. Helens and
catastrophic Japanese tsunamis created by earthquakes in the Pacific Northwest. Understanding of
the regions geology has led to new insight in volcanic eruption prediction, disaster preparedness,
the environmental effects of mining, and urban development as it relates to geologic hazards. The
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Orrs detailed and informative writing style appeals to those with geologic training as well as
beginners with an interest in the region. Each chapter covers a specific subregion, allowing for
maximum flexibility both in the classroom and for the casual reader. The authors central theme that
continental plate tectonics are the fundamental processes of Northwest geologic history permeates
throughout the book.

geology of the pacific northwest: Geology of the Pacific Northwest William N. Orr, Elizabeth
L. Orr, 2006 The geologic history of the Pacific Northwest is as unique as the region itself. Created
via tectonic plate movements and accretionary events, the original terranes were subsequently
covered by sedimentary layers, ash, lavas, and glacial debris. These processes, begun millions of
years ago, continue to affect the area, as seen in the eruption of Mount St. Helens and catastrophic
Japanese tsunamis created by earthquakes in the Pacific Northwest. Understanding of the region's
geology has led to new insight in volcanic eruption prediction, disaster preparedness, the
environmental effects of mining, and urban development as it relates to geologic hazards. The Orrs'
detailed and informative writing style appeals to those with geologic training as well as beginners
with an interest in the region. Each chapter covers a specific subregion, allowing for maximum
flexibility both in the classroom and for the casual reader. The authors' central theme that
continental plate tectonics are the fundamental processes of Northwest geologic history permeates
throughout the book.

geology of the pacific northwest: Scenic Geology of the Pacific Northwest Leonard C.
Ekman, 1970

geology of the pacific northwest: Geology of the Pacific Northwest Leonard C. Ekman,
1962

geology of the pacific northwest: List of U.S. Geological Survey Geologic and
Water-supply Reports and Maps for California , 1987

geology of the pacific northwest: List of U.S. Geological Survey Geologic and
Water-supply Reports and Maps for California Geological Survey (U.S.), 1987

geology of the pacific northwest: The Geology of Washington and Beyond Eric Swenson
Cheney, 2015-12-01 The 20 chapters of The Geology of Washington and Beyond—an outgrowth of a
geologic symposium—present the substantial advances in recent research on the geologic history of
Washington State. The 32 contributors used new conceptual developments such as sequence
stratigraphy, identification and matching of terranes, and neotechtonics, as well as breakthroughs in
technology such as lidar mapping, paleomagnetism, and new methods of radiometric dating, to
examine the fascinating geology of Washington State and beyond. Also included is geologic mapping
in areas previously known only by reconnaissance. This book will influence resource management
decisions, as well as disaster and land-use planning in the region. The introductory chapters make
the book accessible for undergraduate courses in geology and to the general public.

geology of the pacific northwest: USDA Forest Service Research Paper PNW. , 1974

geology of the pacific northwest: Bibliography and Index of the Geology and Mineral
Resources of Washington, 1963-1980 Connie Manson, Debbie Burnetti, 1983

geology of the pacific northwest: New Publications of the Geological Survey Geological
Survey (U.S.), 1989

geology of the pacific northwest: Mountain Building Geology in the Pacific Northwest
Edwin H. Brown, 2017

geology of the pacific northwest: Landslides and Engineering Geology of the Seattle,
Washington, Area Rex L. Baum, Jonathan W. Godt, Lynn Highland, 2008

geology of the pacific northwest: New Publications of the U.S. Geological Survey Geological
Survey (U.S.), 1992

geology of the pacific northwest: GSM, Geologic Simulation Model for Hypothetical Site
in the Columbia Plateau, Large Computer Version , 1983

geology of the pacific northwest: Petroleum Geology of the State of Washington Samuel
Y. Johnson, 1997




geology of the pacific northwest: Geology and Mineral Resources of King County, Washington
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