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• Family Alcidae

• Range: Pacific coast of 
North America

• Found in marine waters 
adjacent to nesting areas 
year-round  

Natural History



• Nests primarily in older forests between 
Apr and late Aug 

• Females lay 1 egg  

• Both sexes incubate in alternating 24-hour 
shifts for 20-30 d.  

Adult marbled murrelet  on nest. Photo credit: 
Nick Hatch, U.S. Forest Service 

Natural History (Washington Specific)



• Provisioning lasts for 27-40 d 

• Adults establish long-term pair bonds and 
appear to return to same forest each year  

• Life span around 10-15 years and first 
breed at age 2-3  

Adult marbled murrelet  on nest. Photo credit: 
Nick Hatch, U.S. Forest Service 

Natural History (Washington Specific



• Feeds within 2-3 
miles of coast

• Typically in water 
<100 feet deep  

• Small schooling 
fish and 
invertebrates

• Uses compact 
wings to swim in 
pursuit of 
underwater prey.  

Natural History

Adult marbled murrelet  with Pacific Sand 
Lance. Photo credit: Scott Pearson
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Status & Trend of the Marbled Murrelet in the 

Pacific Northwest



Northwest Forest Plan

• Plan Goals: 
• Viable murrelet population
• Maintain and increase nesting habitat

• How to evaluate? 
• Monitor murrelet populations
• Monitor nesting habitat



NWFP Effectiveness Monitoring –
Population Team

Monique Lance – WDFW
Scott Pearson – WDFW
Katherine Fitzgerald – USFWS - Lacey WA
Martin Raphael – USFS – PNW (retired)
Adam Duarte – USFS – PNW
Kim Nelson – Oregon State University
Craig Strong – Crescent Coastal Research
Jim Baldwin – USFS – PSW (retired)
William McIver – USFWS - Arcata, CA (lead)

Funding Sources



Is the population stable or increasing? 

(1994 NWFP Record of Decision)

• Estimate population size

• Estimate population change over time (since 2000-
2001)



• Ongoing since 2000

• Estimate for:

➢ NWFP Area 

➢ 5 Conservation Zones

➢ 3 States

• Survey at sea during 

nesting season

• Standardized protocol

Population Methods

Most murrelet use

Low murrelet use

NWFP Area

Federal Lands
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• Results reported annually
➢ Range-wide scale
➢ Conservation zone scale
➢ Stratum scale

• Five-year reports





Scott F. Pearson, Ilai Keren, Monique 
M. Lance, and Martin G. Raphael



• We assessed non-breeding (Sep – Mar) at-sea 
murrelet abundance patterns and population trends 
over 8 years in Puget Sound

• Integrated our non-breeding abundance information 
with breeding season information to assess year-
round patterns of abundance
• Do murrelets move into the relatively protected waters of Puget Sound 

during the non-breeding season?





• Decline in Murrelet density across the entire non-
breeding period (Sep - Apr)

• Declines most pronounced in the fall and early winter 
(late Sep – Dec) survey windows when birds molt and 
in the spring just prior to breeding (Mar-Apr)

• Despite declines, there was no change in murrelet 
density in mid-winter (Jan-Feb)





• The Admiralty Inlet region (S2) had the highest densities 
throughout the non-breeding season

• Essentially no birds observed in central Puget Sound (S5)
• Density in Hood Canal (S3) and Whidbey basin (S4) is 

higher in the fall (Sept-Dec) than in winter and early spring.









• Evidence of non-breeding season declines in Puget 
Sound
➢ Except for mid-winter

• No evidence that murrelets are moving into the 
relatively protected waters of Puget Sound during 
the non-breeding season

• Admiralty inlet is a region of high murrelet density 
in the non-breeding season

• Apparent N-S change in murrelet density that 
parallels changes in forage fish abundance

• Additional evidence that murrelets maintain year-
round pair bonds



Land-Sea Modelling (Raphael et al. 2015, Journal Marine Systems)

• Question: What marine and terrestrial factors best explain 
marbled murrelet distribution and trends at sea? 

• Key Finding:  
• Terrestrial factors, particularly the amount and pattern of 

nesting habitat, best predict murrelet distribution and trends at 
sea.  

• Marine factors become more important in the Salish Sea





Menza et al. 2016 (NOAA Technical Memorandum NOS 
NCCOS 210)
• Predictive mapping of seabirds, pinnipeds and cetaceans off 

the Pacific Coast of Washington



Pearson, Gardner, and Gillman (in process)
• Hierarchical distance models (new class of models)

• Integrate Navy funded surveys with NWFPEM surveys 
Predictive density surfaces

• Identifies hotspots/coldspots (seasonal?  Change over 
time and space?)

• Factors driving trends – should help set conservation 
priorities.



• Assess population trends and recovery under the ESA 
and the effectiveness of the NWFP

• Section 7 consultations (e.g., alternative energy, Navy) 
and marine spatial planning generally 

• Continues to engage research scientists in marbled 
murrelet conservation



• Monique Lance and Field biologists Kelly 
Beach, Erin Parsons, Kristin Saksa, Sarah 
Tanedo, and Chad Norris



• US Navy: Cindi Kunz

• Funding: US Navy
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