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• A citizen-science, land-based seabird survey

• 115 survey sites throughout Puget Sound 

• Surveyed monthly October-April

• All sites surveyed nearly simultaneously

• Over 41K sighting records and 216K birds

• Protocol  enabling distance-sampling analysis



Why Birds?

Photo: Bob Dang, Cal. Fish & Game Office of Spill Prevention & Response
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Interactive Data Access

http://www.seabirdsurvey.org



Survey Effort All Years



2013/2014 Sites with 
11 or 12 Surveys



Pigeon Guillemot 
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Marbled Murrelets
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Scoters sp.

Surf Scoter
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Number of Species Recorded



Total Number of Birds



Distance Sampling Analysis

• Distance sampling allows for calculation of 
density estimates and determination of variation

• Incorporates the effects of change in detection of 
each species due to:
– Changes in distance from the observer

– Sighting conditions

– Quality of observing equipment

– Observer experience

(Buckland et al., 2008).











Using citizen-science data to identify 
local hotspots of seabird occurrence

Eric J. Ward, Kristin N. Marshall, 
Toby Ross, Adam Sedgley, Todd 
Hass, Scott F. Pearson, Gerald 
Joyce, Nathalie J. Hamel, Peter J. 
Hodum, and Rob Faucett

https://peerj.com/articles/704/

Data from 62 sites that had at least 
15 visits. 

https://peerj.com/articles/704/




Estimated median probabilities of occurrence by month. Estimates are shown for the most recent year (October 
2013–April 2014). Estimates for November, January, and March are not shown.



Oil Spill Response

The 2013 expansion to the Strait and Admiralty 
Inlet included protocols for additional 
observations in the event of a spill. 

This included:

• Make observations of oiled shorelines and marine 
animals (without entering contaminated areas)

• Conduct an additional seabird survey

We conducted an unannounced Call-out drill to test 
the feasibility of these protocols.



Drill Response—Oil Observations

Twelve of 26 sites could conduct observations 
within four hours.



Drill Response—Oil Observations

Twenty-two of 26 sites could make observations 
within 24 hours.



Drill Response—Seabird Survey

Twenty-three out of 26 sites had at least one 
observer for the seabird survey during the 
next daylight high-tide window.



Takeaways-1

• A properly designed citizen-science program 
can produce highly reliable data

• Data summaries provide local and regional 
information on distribution and relative 
abundance of species

• Advanced analysis techniques are available to 
produce powerful density estimates and 
probability of occurrence for each species



Takeaways-2

• Only a citizen-science program can provide 
the resources for this comprehensive study

• Properly trained volunteers can provide 
valuable early reconnaissance for presence of 
oil, oiled wildlife, and occurrence of wildlife

• Full coverage of areas most at risk requires the 
expansion into the San Juan Islands region

• A little money goes a very long way in a 
citizen-science program
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Thanks to the Funders



Questions and Contacts

Toby Ross 
Seattle Audubon

TobyR@SeattleAudubon.org

Jerry Joyce
Moon Joyce Resources

JerryJoyce@MoonJoyce.com 


