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About Me 

Hawaii Pacific University 
Nancy Foster Scholar 
Masters Thesis:  

Persistent organic pollutants in the Hawaiian monk 
seal (Monachus schauinslandi) from the main 

Hawaiian Islands 

 

Field research supervisor 

PIFSC Hawaiian monk seal  program 



Olympic Coast 
National Marine 

Sanctuary 

• Designated in July 1994 

• 3,310 square miles  

• Extends 25-50 miles 

seaward of coastline 

• Diverse Habitats 

• Important Key species 

 



Seabirds in OCNMS 

• OCNMS utilized by ~100 species of seabirds 

• Many nest in areas adjacent to OCNMS 

• Many are protected by federal and state laws 

– Endangered Species Act 

– Migratory Bird Treaty Act 

– Washington state law 

• Surveyed annually via NOAA ship 

• Seasonal surveys on r/v Tatoosh 



Summer Surveys:  

oceanexplorer.noaa.gov http://www.moc.noaa.gov/mt/ 

Year Ship Dates 

1995 R/V MacArthur I July 20 – 27 

1996 R/V MacArthur I June 27 – July 9 

1997 R/V MacArthur I July 7 – 21 

1998 R/V MacArthur I June 24 – July 5 

2000 N/V Agate Passage June 16 – 25 

2002 R/V MacArthur II June 11 – 19 

2004 R/V MacArthur II May 22 – 31 

2005 R/V MacArthur II June 4 – 13 

2007 R/V MacArthur II June 28 – July 10 



Survey Methods 

• 14 Transects 

• 1-2 observer 

• 300m survey width 

• Data Recorded: 

•Species 

•Number 

•Location 

•Behavior 



Priority Species 

Common Name Scientific Name Protective Status 
Relative 

Abundance 

Breeds in 

Sanctuary 

   Black-footed albatross Diomedea nigripes MBTA, FE Common N 

   Sooty shearwater Puffinus griseus MBTA 
Very 

Abundant 
N 

   Pink-footed shearwater Puffinus creatopus MBTA Common N 

   Northern fulmar Fulmaris glacialis MBTA Abundant N 

   Fork-tailed storm petrel Oceanodroma furcata MBTA Abundant Y 

   Brandt’s cormorant Phalacrocorax pelagicus MBTA , WSC Uncommon Y 

   Cassin’s auklet Ptychoramphus aleutica MBTA, FSC, WSC Common Y 

   Rhinoceros auklet Cerorhinca monocerata MBTA Common Y 

   Common murre Uria aalge MBTA , WSC  Abundant Y 

   Tufted puffin Lunda cirrhata MBTA, FSC,WSC Uncommon Y 

Protected categories: 

FE  Federally Endangered, under the Endangered Species Act. 

FSC Federal Species of Concern, under the Endangered Species Act 

MBTA  Migratory Bird Treaty Act 

WSC  Washington State Candidate 



Questions:   

• What is the relative distribution of seabird species in 
OCNMS? 

• How does this distribution vary in space and time? 

• What variables are associated with variations in 
frequency, distribution and density within the sanctuary? 

• Are species increasing, decreasing, or remaining stable 
within sanctuary waters? 

 



Data Challenges 

• Different data collection software 

• Different survey techniques 

• Varying levels of processing 



Binning method 

• 1995-1997:  Data collected by hand, lat/long 
   recorded every 15 minutes. 

• 1998-2000:  Lat/long collected and  
   converted to 15 minute bins. 

• 2002-2007:  Location data used  

 

• All years converted to 3 kilometer bins for this 
project. 

http://www.google.com/imgres?imgurl=http://www.clker.com/cliparts/2/b/c/f/11971239281768335436doctormo_Put_Rubbish_in_Bin_Signs.svg.med.png&imgrefurl=http://www.clker.com/clipart-15442.html&usg=__dv0dP9ixEInEdGvjddWELMOKB-g=&h=300&w=300&sz=20&hl=en&start=6&zoom=1&tbnid=xIcin5FGiiD8fM:&tbnh=116&tbnw=116&ei=mpNNTqSMDMqSgQfuzsmDBw&prev=/search?q=bin&hl=en&sa=N&gbv=2&tbm=isch&itbs=1


Binning method 



Final Methods 
• Final Method: 

– 3 kilometer bins 

– Density (# birds/area) 

– Compare years (graphically) 

– Focus on four Priority Species to start 

 

• 6 Environmental variables examined (Regression analysis): 
– Sea Surface Temperature (2000, 2004, 2005) 
– Chlorophyl-a (1998-2005) 
– Depth 
– Latitude 
– Distance to land 
– Distance to shelf break (200m isobath)  

 



Oceanographic Data:  
Environmental Data Collector (EDC) 

• Sea Surface Temperature:  

– Pathfinder Ver 5.0 4.4 km grid, night, monthly 

• Chlorophyl-a (Ocean color): 

– Sea-viewing Wide Field-of-View Sensor (SeaWiFS) 



Priority Species 

Sooty Shearwater (SOSH) 
 Puffinus griseus 

Black-footed Albatross (BFAL) 
Phoebastria nigripes 

ibc.lynxeds.com 

chandra.as.utexas.edu abeborker.com 

Pink-footed Shearwater (PFSH) 
Puffinus creatopus 

ibc.lynxeds.com 

Northern Fulmar (NOFU) 
Fulmaris glacialis 



Preliminary Results 
Number of birds observed /survey day 

BFAL NOFU PFSH SOSH 

1995 27.7 22.3 33.1 258.7 

1996 24.6 771.4 21.3 898.0 

1997 32.9 210.0 14.1 263.6 

1998 24.3 301.8 20.9 300.9 

2000 55.6 27.6 26.6 1,500.8 

2002 23.5 38.7 38.0 3,551.7 

2004 45.9 53.6 54.1 253.6 

2005 24.8 5.9 16.3 182.0 

2007 27.4 7.0 53.9 681.2 



1995-2007 



1995-2007 



1995-2007 



1995-2007 





Black-footed 
Albatross 

1995-2007 
(+) Distance to land 
(--) Latitude 



Northern Fulmar 

1995-2007 
(+) Latitude 
(--) Distance to land 
(+) Distance to shelf break 



Pink-footed 
shearwater 

1995-2007 
No significant 
correlations 



Sooty Shearwater 

1995-2007 
(--) Distance to land 
(--) Depth 



• Look at more species 

• Compare years: 

– ANOVA 

– Control for effort 

• Get more robust SST and Chlorophyll data 

• Investigate additional drivers/variables 

– Wind? Current? Prey availability? Upwelling? 

• Incorporate near-shore survey data 

     Next Steps         ? 
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Questions? 

 


