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•! MPA impacts 
•! Direct ! 

protection of 
nesting habitat 

•! Indirect ! 
enhancement of 
prey communities 





•! Well studied  
•! Abundance, reproduction, foraging effort, and diet 

reflect marine conditions 



•! Circumpolar distribution, facilitates comparisons 

•! Well studied  
•! Abundance, reproduction, foraging effort, and diet 

reflect marine conditions 







9 
10 20 

22 

23 

24 

25 

6 

27 

28 

29 

26 



9 FEB 9 FEB 

D
AT

E
 

YEAR 
2007 2008 2009 2010 2011 2012 2013 2014 

8 JUN 

28 JUN 

19 MAY 

29 APR 

9 APR 

20 MAR 

29 FEB 

9 FEB 



0% 

10% 

20% 

30% 

40% 

50% 

60% 

70% 

80% 

90% 

100% 

2007 
(n=52) 

2008 
(n=66) 

2009 
(n=122) 

2010 
(n=138) 

2011 
(n=85) 

2012 
(n=0) 

2013 
(n=75) 

2014 
(n=81) 

2015 
(n=87) 

2016 
(n=99) 

R
ep

ro
du

ct
iv

e 
su

cc
es

s 

90%% 

53%% 

74%% 

21% 





!"#$%&"#'()#'
*""+,*(+-'./0%-1'
,2%,3'0#*0%-1''

!++.'
*4*%"*&%"%56'

!++.'
*4*%"*&%"%56'

!"#.1%-1'
7/,,#77'



9 
10 20 

22 

23 

24 

25 

6 

27 

28 

29 

26 







SMELT ROCKFISH SALMON 
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•! Pros 
•! Broad-scale variation in seabird populations 
•! Can be measured at many locations at once 

•! Cons 
•! lag between marine changes and altered 

abundance for long-lived species 
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Yep, still 6! 
Crash! Year 20 



•! Pros 
•! Broad-scale variation in seabird populations 
•! Can be measured at many locations at once 

•! Cons 
•! lag between marine changes and altered 

abundance for long-lived species 
•! Indicates  

•! Long-term, region-wide changes in marine 
productivity   
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•! Pros 
•! Informs changes in abundance 
•! Know right away if seabirds are having difficulty 

•! Cons 
•! Difficult to measure at many locations  
•! No within-year sensitivity 

•! Indicates  
•! Years where conditions are too poor to reproduce 
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•! Pros 
•! Rapidly reflects marine conditions 



•! Pros 
•! Rapidly reflects marine conditions 



•! Pros 
•! Rapidly reflects marine conditions 

Easy to feed chicks 



•! Pros 
•! Rapidly reflects marine conditions 



•! Pros 
•! Rapidly reflects marine conditions 

Working hard to feed chicks 



•! Pros 
•! Rapidly reflects marine conditions 

•! Cons 
•! Difficult to measure at many locations  
•! Must select representative colony or colonies 

•! Indicates 
•! Changes in the availability of prey at daily, 

weekly, and annual scales 
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•! Pros 
•! Natural sample of marine environment 

•! Cons 
•! Difficult to quantify without cameras 



•! Pros 
•! Natural sample of marine environment 

•! Cons 
•! Difficult to quantify without cameras 

•! Indicates  
•! Daily, weekly, annual changes in prey 
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LIVE VIDEO: www.humbldt.edu/castlerockseabirds 
CONTACT: StephanieRianneSchneider@gmail.com 






