
Western Washington University Western Washington University 

Western CEDAR Western CEDAR 

Salish Sea Ecosystem Conference 2022 Salish Sea Ecosystem Conference 
(Online) 

Apr 26th, 9:45 AM - 11:15 AM 

Effects of Ocean Acidification and Warming on Salish Sea Kelps: Effects of Ocean Acidification and Warming on Salish Sea Kelps: 

a Meta-analysis a Meta-analysis 

Miranda Roethler 

Follow this and additional works at: https://cedar.wwu.edu/ssec 

Roethler, Miranda, "Effects of Ocean Acidification and Warming on Salish Sea Kelps: a Meta-analysis" 
(2022). Salish Sea Ecosystem Conference. 245. 
https://cedar.wwu.edu/ssec/2022ssec/allsessions/245 

This Event is brought to you for free and open access by the Conferences and Events at Western CEDAR. It has 
been accepted for inclusion in Salish Sea Ecosystem Conference by an authorized administrator of Western 
CEDAR. For more information, please contact westerncedar@wwu.edu. 

https://cedar.wwu.edu/
https://cedar.wwu.edu/ssec
https://cedar.wwu.edu/ssec/2022ssec
https://cedar.wwu.edu/ssec/2022ssec
https://cedar.wwu.edu/ssec?utm_source=cedar.wwu.edu%2Fssec%2F2022ssec%2Fallsessions%2F245&utm_medium=PDF&utm_campaign=PDFCoverPages
https://cedar.wwu.edu/ssec/2022ssec/allsessions/245?utm_source=cedar.wwu.edu%2Fssec%2F2022ssec%2Fallsessions%2F245&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:westerncedar@wwu.edu


Effects of Ocean Acidification and Warming 
on Salish Sea Kelps: A Meta-analysis

Miranda Roethler Advisor: Dr. Jacqueline Padilla-Gamiño
Salish Sea Ecosystem Conference 2022









Increased respiration
Decreased photosynthesis

More CO2
Less O2

Ocean 
acidification

Ocean 
warming

Atmospheric 
CO2







How vulnerable are Salish Sea 
kelps to climate change?



Why meta-analysis?

9



Review of the literature Combine data from 
multiple studies

General trends Knowledge gaps
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How does a meta-analysis work?
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Our questions

• How vulnerable are Salish Sea 
kelps compared to the rest of the 
world?
• How do warming and acidification 

affect kelp, separately and 
combined?
• Is vulnerability the same across all 

species and life stages?



Salish Sea kelps
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Species
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Species forest plot 2



Species forest plot 3









Illustration by Lisa (Scharf) Spitler
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Life stages











Big takeaways

• Effect of multiple stressors largely 
unknown



• Effect of multiple stressors largely 
unknown
• Salish Sea kelps could be in trouble

Big takeaways



• Effect of multiple stressors largely 
unknown
• Salish Sea kelps could be in trouble
• Knowledge gap in understory kelps

Big takeaways



Image credit Dr. Padilla-Gamiño



Thank you!

Dr. Cinde Donoghue

Washington 
Department of 
Natural Resources

Contact me at: 
mroeth@uw.edu
Twitter: 
@mirandaroethler
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