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Line P seabird surveys, part of 
something larger...
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General program goals

• Investigate climate-ecosystem (habitat) change in 
th  G Athe GoA

- Seabird responses to warming, etc.
• Integrate upper trophic level data to complement 
lower trophic level data (DFO data)

Id tif  d d ib  l i l i di t• Identify and describe ecological indicators



Seabird data on Line P
•May 1996-present (35 surveys and counting...)
•Birds identified and counted in 250-m transectBirds identified and counted in 250-m transect

•Observer on the flying bridge
•One side of the ship•One side of the ship

•Whenever counting is possible
•Visibility required•Visibility required
•No nights
No nasty weather•No nasty weather

•Database storage
MS A•MS Access

•1996-2006 currently summarized
2007 2009 i  •2007-2009 in progress





How many birds?y

Photo by Augusto Faustino



Total Birds Observed (per survey), 1996-2009
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Seabird density
•Numbers counted/area surveyed

2Total Bird Density (# birds/km2), 1996-2006
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Current investigation

Question:  how are seabird populations responding 
to changes in ocean conditions?to changes in ocean conditions?

Example of change: shoaling of winter Example of change: shoaling of winter 
thermocline..

Line P, Gulf of Alaska

Freeland and Cummins 2005



Result
•After filtering, transforming, averaging, and 
calculating seasonal density anomalies:
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Trends in species richness and density stratified
by season for CalCOFI and Line P surveys

Winter Summer Fall

by season for CalCOFI and Line P surveys

Dataset N
Spearman 

rho p < |t| N
Spearman 

rho p < |t| N
Spearman 

rho p < |t|

CalCOFI Density 13 -0.3571 0.2309 15 -0.5143 0.0498 18 -0.4448 0.0644

C lCOFI Ri h 13 0 4635 0 1107 15 0 4816 0 0691 18 0 6211 0 0059CalCOFI Richness 13 -0.4635 0.1107 15 -0.4816 0.0691 18 -0.6211 0.0059

Line P Density 10 0.0667 0.8548 10 0.4182 0.2291 8 0.7143 0.0465

Line P Richness 10 0.6342 0.0489 10 -0.0675 0.853 8 0.8982 0.0024

Sydeman et al., 2009



Selected PublicationsSelected Publications

Importance of La Perouse Bank to foraging seabirds and Importance of La Perouse Bank to foraging seabirds and 
mammals and re-distribution in relation to climate variability (Yen 
et al. 2005, DSR II)

Seabird associations with frontal structures and primary 
production as revealed by satellite imagery (O’Hara et al. 2006, p y g y (
DSR II)

li i  f i  bi d  d i l Delineation of important seabird areas and potential 
interactions with oil and gas exploration, fisheries (bycatch), 
marine pollution, and wind energy farms (CWS/EC Atlas 2009)

Recent increases in relative abundance and diversity in 
l ti  t   li t  h  (S d  t l  2009  relation to ocean climate change (Sydeman et al. 2009, 

CalCOFI Rpts)



The Future
•More to come!
•We’d like more collaboration with physical scientists p y
and biological oceanographers
•Funding is uncertain and lackingg g

•No personal appearances by Farallon Institute at 
the workshop, sorry!
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