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Pacific Northwest Geologic Mapping: Northern Pacific Border,
Cascades and Columbia

Columbia River and Miller Island

Jim O’Connor (oconnor@usgs.gov)
https://www.usgs.gov/centers/gmeg/science/pacific-northwest-geologic-mapping-northern-pacific-border-cascades-and?qt-science_center_objects=0#qt-science_center_objects




U.S.G.S. Pacific Northwest Mapping Project

Project research objectives and societal themes

Overarching objective: Framework geologic mapping and analysis in the U.S. Pacific
Northwest to support assessment of hazards, resources, ecosystems, and landscape evolution
in this geologically dynamic and unique setting.

Main activities:

e Geologic and geophysical mapping at a wide range of scales.

e Stratigraphy, geochemistry, geochronology, and deformation of the Columbia River Basalt
Group.

e Tectonic history of the Pacific Northwest, focused on faulting and seismic hazards.

e History of the Columbia River and its tributaries, focused on 1) late Cenozoic drainage

development and landscape evolution; 2) Quaternary flooding, landslides, and volcanism;
and 3) Geomorphic processes and ecosystems.
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Geologic Mapping:
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Focus is the Columbia River Gorge National Scenic
Area, ~140 km of river corridor contiguous and
extendlng east from recently completed Portland Basin

ST

Encompasses all?)\r\parts of 23 quadrangles, of WhICh
about 20 will be separatély\publlshed

Close collaboration with Oregon Department of
Geology and Mineral Industries, Oregon Department of
Water Resources, Washington Geological Survey,
EDMAP, and USDA Forest Service.

Some guadrangles published, most mapping
substantially completed.

Compilation of entire scenic area underway.
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Geologic Map of the Greater Portland Metropelitan Area and Surrounding
Region, Oregon and Washington
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Portland metro area geologic map
SIM 3443, 2020, Wells, Haugerud,
and 13 coauthors. 24K
geodatabase covering 2500 mi?
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Geologic Map of the Bridal Veil Quadrangle, Mubnomah County, Oregon and Skamania and Clark Counties, Washingion
Russall C. Evarty', Torry L Tolar?, Richad M. Camoy, ;’:umm,.m-'[ Hagsinu a1 Jin E O'Consert
E )

Columbia Corridor Mapping

TASK 2

Bridal Veil, in press
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TASK 2: Columbia Corridor Mapping
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+ Gorge National Scenic Area

asalt Group

Intrusive (Oligocene to Miocene)

20 KILOMETERS

‘asalt, Pomona Member (Miocene)
it (Miocene)
_—-waue Basalt (Miocene)

Volcanic and sedimentary (Oligocene to Miocene)

Fold—Narrow arrows show dip direction; short
arrows, steeper limb; wide arrow, plunge



Google Earth image
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Post 5.2 Ma shift of the Columbia River to present Wallula Gap route
Causes and implications?




BONNEVILLE LANDSLIDE

BRIDGE OF THE GODS (&t

GrouserAL seTY

= < A ) it
undreds of years ago, an entire hillside along the p \ S2.
Columbia River collapsed in a massive landslide - Wishmeoro |
covering an area of about six square miles. The 5
Bonneville landslide was 5o huge that it created a
natural dam in the Columbia Rives, forming a O

temporary !ake x(n}l:hmg all the way to Wallula . I : ~ ~ AN Y ),,’ s / ’
Gap, 150 miles upriver. The deposit is known as the . Y r 2 7 i

The Bonneville landslide is just one
£é kY, 2 - of several overlapping landslides
scation 7 2 . - within the much larger Cascade

< landslide complex.

“Bridge of the Gods”, because it temporarily / n D2 - 4 5 , i
connected the land on both sides of the Columbia Y, | UV & 2 - W N2
River. The modern-day bridge at Cascade Locks ' - / . 2 > e
is named after this prehistoric land bridge.

The Bonneville landslide’s headscarp is
exposed on Table Mountain, which has an
almost vertical 800-foot-tall open face ;
close to its peak. Table Mountain is nzv‘??mmwm;mmw
compased of Columbia River Basalt y Pa /

(CRB) lava flows, that sit on top of - if.&-,nam i i » NG 7 % $ose c'?z:";;“‘f;mm&'m'
the sedimentary Eagle Creek ¥ 4 y ‘s (o 5 4 i L 4 v el / = . y Za, bg, .+ 10mEQHE the huard
Formation. The sedimentary 2 4 ¢ - 2

rock weathers into clay as
\water trickles down
through cracks in the CRB
lavas. The Bonneville
landslide, like many of

the large landslides g
in the Cascade ] Sacajowea
landslide complex, (& { and Pape,
was activated f 4 \ sRockss
when CRBs slid L
along this

weak day

layer.

st

m&aﬁ( 4"’

on ve
Rational Scefic Trail (7T
Fipeeral gt

|
al

When did this hu |
Using methods
tree-ring dating, scient
timing of a geologic e\

investigations tell us t
landslide occurred in tl

Areas of the Cascade b
moving today. A satell
known as InSAR meas(®
Earth's surface, Using 1
researchers determine:
Cascade landslide com
downslope between 2
not sound like a lot, bt
is still in motion. This ¢
structures built on the,
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Seale: 175,000 KILOMETERS

718 scanned 1935 pre-dam U.S. Army Corps of Engineer Photos
I-5 to Deschutes River

Orthomosaicked and georeferenced

Agisoft Photoscan in conjunction with lidar to create digital
elevation models

https://doi.org/10.5066/P1ELGYBG




aUSGS nttp:/pubs.usgs.gov/of/2011/1228/

science for a changing world

Prepared in cooperation with the University of Washington and the Lower Columbia River Estuary Partnership

Columbia River Estuary Ecosystem Classification— o
Concept and Application
https://www.estuarypartnership.org/columbia-river-estuary-
ecosystem-classification

Open-File Report 20111228

U.S. Department of the Interior
U.S. Geological Survey
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Ecosystem Complex
Aquatic
[ Backwater embayment
[ Primary channel
I Secondary channel
I Tributary channel
[ Tributary secondary channel
Flood plain
I Bedrock
I Developed
[ | Dune deposit
I Fiood plain
[ Flood-plain backswamp
|| Flood-plain bar and scroll
[ ] Landslide
B Terrace
[ Tributary fan
[ Tributary flood plain
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Outside Holocene flood plain
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see inset
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Willamette River Inset
(same scale as primary map)
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Columbia River Estuary Ecosystem Classification
Level 4 Ecosystem Complex
Map created by C. Cannon and J. O'Connor, U.S. Geological Survey;

D.W. Heatwole and C.A. Simenstad, University of Washington,

School of Aquatic & Fishery Sciences



River Corridor Geomorphic Mapping

Geomorphic map of Umatilla River corridor, Oregon

Overview Map
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by Yuh, Haugerud,
O’Connor, and O’Daniel

In collaboration with
Confederated Tribes of the
Umatilla Indian
Reservation

Scientific review
completed, in technical
review now, soon to go
SPN. Should be published
within 6 months.

We’ve begun work on a
similar geomorphic map of
the Walla Walla valley



TASK 7: River Corridor Geomorphic Mapping
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m—Modified land
af—Artificial fill

di--Ditch

w—Water

ch—Channel
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