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Camano Bluffs

• Did you know Camano Island (and Whidbey) shorelines are filled 
with bluffs rising 20 to 200 feet high? Do you wonder how the bluffs 
and beaches were formed or have you observed a bluff slide?

• This field trip will educate you about the sedimentary layers you see 
and the glaciation process which carved out the islands and 
shorelines. The western side of Camano Island faces Saratoga 
Passage where wind, waves, and tides impact the shores and, 
occasionally, the bluff slides.

• Plus you will learn how to use the Bluff Reporter tool using MyCoast
App and how these reports are used for bluff erosion research! Join 
us at Camano Island State Park to view a beautiful and dramatic bluff.



• Learn how the MyCoast app works, using the 
bluff reporter tool, and important things to 
keep in mind while photographing bluffs and 
submitting reports.

• In advance, please download 
MyCoastApp https://mycoast.org/wa (for 
free) and set up your account (optional).

• *MyCoast is an application that compiles 
user-submitted reports to inform scientists 
about changing coastlines, including bluff 
erosion. Bluff erosion reports are used to 
research locations where coastal slides are 
occurring, how material from bluffs is 
distributed to surrounding beaches, and 
coastal conditions that may influence how 
much and how quickly erosion occurs.

https://mycoast.org/wa






Where Glaciers 
expand from

• At the glacial maximum 20,000 years 
ago glaciers over Whidbey and 
Camano were nearly a mile thick and 
went as far south as Olympia

• The Straits of Juan de Fuca were 
blocked by ice and by the fact that sea 
level was also 150 meters lower due 
to the ice build up on land

• Drainage went to the SW by way of  
the Chehalis river out to the Pacific

• Depression of the land due to glacial 
loading was more than sea level drop

Dave Tucker, 2015, Geology Underfoot in 
Western Washington



Ages of advancement
• Glaciers advance like a cat’s paw due to 

plastic flow based on thickness of the ice. 

• Glaciers to not retreat like a cat’s paw, 
rather they melt in place giving a sense of 
“retreat”

• Sea level was 150 meters lower at the 
maximum

• Whatever thickness there is to an ice 
sheet it causes the land below to depress 
~ 1/3

• This means that the land is depressed 
below this lower sea level

• After maximum advancement 20,000 
years ago, the Puget lobe retreated but 
re-advanced to mid-way down Puget 
Sound



LIDAR: laser imaging, 

detection, and ranging

• Note NORTH-SOUTH glacial striations on 
the land features

• Note that the waterways are NOT 
oriented north-south because:
• They are carved out by under-ice rivers

• Melting rivers

• Moulins where the water plunges down 
crevasses hitting the bottom after falling 
hundreds or thousands of feet



• Schematic to show the 
gravity flow of glaciers 
from mountain glaciers 
and/or ice fields

• Moulins and underwater 
“rivers” cause the 
“carving out” of the water 
ways of the Salish sea



Earlier Glacial and 
Pre-glacial Sediments



Diagram to show climate change in the past 
450,000 years: note that only 10% of the time is it 
at its warmest as well as 10% at its coldest

More on climate change: 
https://en.wikipedia.org/wiki/Climate_change; 
https://climate.nasa.gov/

Present sea 
level

-150m

WARM

COLD

Natural Causes of Climate Change — Earth@Home
(earthathome.org)

(in °C)

https://en.wikipedia.org/wiki/Climate_change
https://climate.nasa.gov/
https://earthathome.org/de/what-is-climate/natural-causes/
https://earthathome.org/de/what-is-climate/natural-causes/


Climate change in the past 5.5 million years:
Amplitude and frequency changes

41,000 year cycle 100,000 year cycle



Idealized Stratigraphy

• On Whidbey it is my 
understanding the oldest 
sediments are at Double Bluff 
– i.e. no more than 100,000 
years

• I do not know the oldest on 
Camano

Dave Tucker, 2015, Geology Underfoot in 
Western Washington

Whidbey Stratigraphy:
Present to ~ 225,000 years ago



Easterbrook Whidbey Pleistocene field guide post1993.pdf

Double bluff stratigraphy: 
showing the variety of 
sediment deposits

Present to ~ 225,000 years ago



Easterbrook Whidbey Pleistocene field guide post1993.pdf

Blowers Bluff (NE area of 
Penn Cove) stratigraphy

Note that there are 
volcanic sediments there 
too around 80,000 years 
ago indicating that the 
ancient Skagit river was at 
least this far west.



Arrows: 
• showing long-shore drift

Yellow – showing:
• Barrier beach 
• Accretion beaches 
• Spits, etc.



How Atmospheric Pressure affects 
regional tidal anomalies

• Winds associated with 
HIGH Pressure areas 
“push” the water away 
causing NEGATIVE 
anomaly

• Winds associated with 
LOW Pressure areas “PILE 
UP” the water causing a 
POSITIVE anomaly = 
STORM SURGE

Local winds can augment 
the anomolies

HIGH Pressure = 
negative anomaly 

LOW Pressure =
Positive anomaly



BUT Sea Level Rise (SLR) will also continue!



Resources and References

• EXCELLENT RESOURCE: Puget Sound Geology Resources: Online and Books:
ResourcesonFeederBluffs+ (soundwaterstewards.org)

• Dave Tucker, 2015, Geology Underfoot in Western Washington

• See updates in the Geology or field trip channels for updates on references.
• A 64 page report I came across - focuses on Ebey's Landing as title implies but has some 

regional info as well: Ebey’s Landing National Historical 
Reserve http://www.npshistory.com/publications/ebla/nrr-2011-451.pdf Citation: Graham, J. 
2011. Ebey’s Landing National Historical Reserve: geologic resources
inventory report. Natural Resource Report NPS/NRSS/GRD/NRR—2011/451.
National Park Service, Fort Collins, Colorado. (edited) other field

1. PLEISTOCENE STRATIGRAPHY OF ISLAND 
COUNTY https://www.islandcountywa.gov/HealthEnv/Hydrogeology/WebStuff/WSB25.pdf

2. Geologic map https://www.dnr.wa.gov/publications/ger_gm68_geol_map_camano_24k.pdf
3. Geology of Puget Lowland bluffs and Ravines: https://botanicgardens.uw.edu/wp-

content/uploads/sites/7/2016/09/Geology-of-Puget-Sound-Coastal-Bluffs.pdf
4. field trip guide by Terry Swanson Late Pleistocene Glacial History of Whidbey 

Island, http://faculty.washington.edu/tswanson/302add/Field%20Trips/Trip2009.pdf

Need updated URL

https://soundwaterstewards.org/wp-content/uploads/2023/01/ResourcesonFeederBluffs-and-more.pdf
http://www.npshistory.com/publications/ebla/nrr-2011-451.pdf
https://www.islandcountywa.gov/HealthEnv/Hydrogeology/WebStuff/WSB25.pdf
https://www.dnr.wa.gov/publications/ger_gm68_geol_map_camano_24k.pdf
https://botanicgardens.uw.edu/wp-content/uploads/sites/7/2016/09/Geology-of-Puget-Sound-Coastal-Bluffs.pdf
https://botanicgardens.uw.edu/wp-content/uploads/sites/7/2016/09/Geology-of-Puget-Sound-Coastal-Bluffs.pdf
http://faculty.washington.edu/tswanson/302add/Field%20Trips/Trip2009.pdf


Contact info:

• Paul Belanger pebelanger@glassdesignresources.com
• c. 303-249-7966; h 303-526-7996  

• Callie Little: little7@wwu.edu

• For SWS contact Joan Schrammeck: camano-coord@soundwaterstewards.org; 
(425) 540-7712

https://extension.wsu.edu/raingarden/rain-
gardens-in-your-county/

https://www.islandcountywa.gov/Health/DNR/Shore-
Friendly/Pages/Home.aspx

mailto:pebelanger@glassdesignresources.com
mailto:little7@wwu.edu
mailto:camano-coord@soundwaterstewards.org
https://extension.wsu.edu/raingarden/rain-gardens-in-your-county/
https://extension.wsu.edu/raingarden/rain-gardens-in-your-county/
https://www.islandcountywa.gov/Health/DNR/Shore-Friendly/Pages/Home.aspx
https://www.islandcountywa.gov/Health/DNR/Shore-Friendly/Pages/Home.aspx
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