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Climate Change, Part 1 - Sea Level Rise 



Climate Change, Part 2 - Food Mismatch 



Climate Change, Part 3 –  
     Harmful Algal Blooms 



Climate Change, Part 4 –  
    Ocean Acidification 

more of this more of this 

less of this 

CO2 + H2O + CO3
2-             2HCO3

- 

creates: 

harder to make shells with 
 less “shell material” available 

a more acidic ocean 
(30% rise since the 
Industrial Revolution)  



Another Sad Animal Story – Common Murres in 2015 

• Population ~13-21 million, with 4-

8 million in western NA 

• Lifespan 15-20 yr 

• Starts breeding at age 3-7 

• Surface nester 

• Fledges a single chick  

• Eats fish and krill (and sometimes 

squid) 



Birds of North America, 2015 
inset: Alaska Seabird Information Series, USFWS 

Common Murre Ambit 
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Gulf of Alaska 
COASST sites only 

Carcass Counts 
Comparing Summer 2015 to Previous 

Percent Murres 
Of the August 2015 Total Carcass Count 

RED = maximum beach 

YELLOW = beach average 

GREEN = “normal” 
 (all years before 2015) 
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Murres	on	the	Beach	in	2015	
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Harmful Algal Bloom Pathways 

blooms of: 
Toxic Algae (phytoplankton) 

eaten by: 
Forage Fish (sandlance, herring) 

Shellfish (mussels, clams) 

Toxin concentration but 
no obvious ill effects 

eaten by: 
Seabirds, Marine Mammals 

Neurotoxicity, death 
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Data and map of composite events from Bruce Wright 

Harmful Algal Bloom Events, and Suspect Mortality of Seabirds and Marine Mammals 



Sea Surface Temperature Difference from August 2015 
compared to the Long-term Average (1981-2010) 

El Niño “signature” 

The “Blob” 

A melting Arctic 

this figure adapted from Climate.gov 





Citizen Science and Massive Mortality Events 

Roads End Beach, Northern Oregon; photo: COASST 

~7,500 Cassin’s Auklets verified to species 
Oct 2014 through Feb 2015 



photo: Ryan Merrill 

A Sad Animal Story – Cassin’s Auklets in 2014-15 

• Population ~3.5 million 

• Lifespan 6-10 yr 

• Starts breeding at age 3-4 

• Burrow nester 

• Fledges a single chick (2x in 

southern portion of the range) 

• Eats krill and other large 

zooplankton; larval fish 



Birds of North America, 2015 
photos: Cassin’s Auket, Tom Johnson; Triangle Island, Jo Smith 

Scott Islands 
~1,800,000 

Cassin’s Auklet Ambit 



Oct Nov Dec Jan Feb Mar 

8-31 beaches 
2001-2015 

7-36 beaches 
2002-2015 

7-46 beaches 
2002-2015 

5-22 beaches 
2006-2015 

7-26 beaches 
2007-2015 

16-37 beaches 
1994-2015 
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3-6 beaches 
2014-2015 

Cassin’s Auklet Wreck of 2014-15 



The “Blob” - Northeast Pacific Sea Surface Temperatures 

Bond, Cronin & Freeland 2015; data are NCEP/NCAR Reanalysis 

JAS 2013 OND 2013 

JFM 2014 AMJ 2014 

JAS 2014 OND 2014 

Summer 

Summer 

Fall 

Fall 

Winter Spring 

loss of the last cold water refuge 



Warm Fall/Winter Water Results in ~100,000 Auklet Deaths 



from ENSO: Recent Evolution, Current Status and Predictions 
www.cpc.ncep.noaa/products/analysis_monitoring/lanina/enso_evolution-status-fcsts-web.pdf 

“There is a 95% chance that El Niño will continue through Northern 
Hemisphere winter 2015-16” 


