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Speaker: Kelsay Stanton, Washington Geological Survey, Surface Mine Reclamation 
Program 
Title: Uplifted Pleistocene Estuarine Deposits, Southwestern Washington  
Abstract: The elastic strain model for subduction zones proposes a buildup of interseismic strain that is released co-
seismically during a megathrust earthquake. The strain is assumed to be elastic, with the release of interseismic strain re-
sulting in repeated uplift or subsidence over multiple megathrust cycles. Coastal regions of the Cascadia subduction zone 
show a series of buried marsh soils over the Holocene, indicating multiple megathrust events. Yet, studies throughout Cas-
cadia also indicate uplifted Pleistocene marine or estuarine sediments, suggesting some portion of interseismic strain re-
sults in permanent strain accumulation over tens of thousands to hundreds of thousands of years. In coastal southwestern 
Washington, near Willapa Bay and Grays Harbor, estuarine deposits are preserved as uplifted terraces. Our new detailed 
mapping includes three late Pleistocene estuarine units at up to 60 m elevation and one terraced, early-to-mid Pleistocene 
estuarine unit underlying the younger estuarine units. We use new infrared stimulated luminescence dates, coupled with 
other recent optically stimulated luminescence dates and previously published age estimates based on fossil bivalves, to 
constrain ages for these deposits. Within error, the late Pleistocene sediments were likely deposited during marine isotope 
stages 5a, 5c, and 5e (80, 100, and 125 ka respectively). Using elevation ranges for the surface of the terraces as well as 
estimates of terrace back-edge elevation, we calculate a surface uplift rate for the estuarine units at 0.4 mm/yr ±1.6 mm/
yr. This is in accordance with Pleistocene uplift rates from other locations along Cascadia. Terrace preservation likely re-
quires a global sea-level drop and uplift may be gradual or accommodated by crustal faults. 

The Zoom meeting link will be in the meeting reminder email from NWGS Secretary to all 
registered members prior to the meeting. 

If you are not a member, please email NWGS Secretary for the link. 
Reservations are not needed. 

6:30pm: No-host social hour small group break-out sessions; 7:30pm: Speaker program 

March 8 Program Speaker 

JOIN THE PROGRAM VIA ZOOM! Join the program by clicking the link in the separate 
meeting email announcement. Until we start meeting in person again, there is no cost 
and a reservation is not needed. You may join for both the social hour (6:30 pm) and 
the speaker program (7:30 pm), or just the speaker program. During the speaker 
presentation, the host will mute your microphone, and we ask that you please also 
mute your camera so as to allow sufficient band width for the speaker program. A Q&A 
session will follow the presentation. If you have a question or comment during the 
presentation, click Chat at the bottom of your screen to type your question or comment 
to the general audience. You may also click the Raise my hand link to ask the speaker a 
question and the host will call on you. Click on the Zoom link above to join the meeting 
at the appropriate time as listed above on the day of the meeting. See the NWGS 

Please see the NWGS website for detailed announcements. 
Contact webmaster Matthew Porter if you have any announcements to post on the website. 

April 12: TBA. 
May 10: TBA. 
Spring Field Trip: TBA. 
Fall Field Trip: TBA. 
Some great ideas are in the works, so check back! 
If you would like to volunteer to give a talk or lead a field trip for NWGS, please contact President 
Matthew Porter. 

Upcoming Speakers and Field Trips 

http://www.nwgs.org
mailto:nwgs.secretary@gmail.com
https://spreadsheets.google.com/viewform?hl=en&formkey=dE56dlNad09JUzdCSUlaeTBpRXdYNEE6MQ#gid=0
nwgs.org
http://www.nwgs.org
mailto:mporter@aesgeo.com
mailto:mporter@aesgeo.com


Announcements 

 NWGS has a new, modern website! You can now up-
date your membership, check out upcoming meet-
ing speakers, access field trip publications, and 
more! Check it out! 

 NWGS is seeking talented volunteers to fill two 
Board openings. These include President Elect 
and an At-large position. The time commitment is 
not enormous, and this is a rewarding opportunity 
to contribute to and help shape the direction of our 
fine organization. Please contact President Matthew 
Porter for more information. “NWGS is the greatest 
enhancement to the quality of life in the Puget 
Sound region” (the late former NWGS President 
John Whitmer). 

 Plans are in the works for the great spring and fall 
field trips. Announcements will be made as soon 
as information is available. 

 Next Board of Directors meeting: March 8, 2020, 
5:30 P.M. via Zoom. 

 
YOU would like to be involved! 

Recommended Readings 

Stanton, K.M., 2021, Geologic map of Quaternary deposits south of Grays 
Harbor and near Willapa Bay, southwestern Washington coast, Research Prod-
ucts by Graduate Students in Earth and Space Science, University of Washing-
ton Research Works Archive, https://doi.org/10.6069/4MX8-3C96. 

Thackray, G.D., 1999, Convergent-margin deformation of Pleistocene strata on 
the Olympic coast of Washington, USA, in, Stewart, I.S., and Vita-Finzi, C. 
(eds.), Coastal Tectonics, Geological Society of London Special Publications, 
146, p. 199-211. 

Kelsey, H., 1990, Late Quaternary deformation of marine terraces on the Cas-
cadia subduction zone near Cape Blanco, Oregon, Tectonics, v. 9, no. 5, p. 
983-1014.  

About NWGS 

The Northwest Geological Society is a non-profit educational organization which provides a 
forum for information and discussion on Northwest geology and related topics. The Society 
sponsors talks by leading academic and professional geologists at its monthly meetings, con-
ducts field trips to locales of regional geologic interest, and publishes meeting summaries 
and field guides based on those activities. Membership is open to anyone interested in re-
gional geoscience issues. 
 
Program meetings are the 2nd Tuesdays, October through May. Until we are able to meet in 
person again, meetings are held via Zoom (link is included in the email announcement to all 
members; nonmembers contact the NWGS Secretary). Anyone may attend the speaker pro-
gram at no cost, and a reservation is not needed.  
 
Field trips (members only): The Society sponsors two overnight field trips each year, one 
in the fall and one the spring, to locales of regional geologic interest. 
 
Membership is open to anybody with an interest in geology. Annual dues: Professional: 
$55; Student: $10. To join or pay annual dues: go to the NWGS website, or visit our website 
for more details. We look forward to seeing you soon! 

NWGS Board 

To update your account information,, go to NWGS.org/membership. 
Questions or comments? Contact President Matthew Porter. 

Photo Spotlight 

Please send your reading recommendations to Newsletter Editor Tom Bush. 

Kelsay Stanton examines an outcrop of 
uplifted Pleistocene estuarine deposits in 
southwestern Washington in 2019. 
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