Status of the Marbled Murrelet in the Santa Cruz Mountains*
Life History and Distribution 

The marbled murrelet (Brachyramphus marmoratus) is a seabird, about the size of a robin, that breeds from the Aleutian Islands in Alaska along the Pacific Coast south to Santa Cruz County, California.  From Southeast Alaska south it requires old-growth conifers for nesting. 
Murrelets lay only one egg and usually nest once a year, although they may re-nest if the first nest failed during the incubation period.   Incubation lasts about 30 days, with the adults sharing incubation in 24-hour shifts.  The nestling stage lasts about 28 – 30 days, and the chick fledges at dusk by flying alone directly to the ocean (Nelson and Hamer 1995, Singer et al. 1995).  Murrelets are believed to exhibit breeding site fidelity, do not nest in years when their ocean prey are scarce, and in suitable years, not every individual of breeding age will nest.

The breeding range of the Marbled Murrelet in the Santa Cruz Mountains encompasses 181,000 acres, and is found in the northwest quarter of the mountain range from Santa Cruz north to San Francisco and inland as far as the summit ridge.  
Available Nesting Habitat
Most of the suitable murrelet nesting habitat is found in state parks or other public lands, although several nests have been found on private timberland.

Murrelet nesting habitat in the Santa Cruz Mountains is comprised of old-growth forests and older second-growth forests that contain suitable nest platforms.  All old-growth and most older second-growth stands within the breeding range were mapped using stereo analysis of aerial photos.  About 
10,000 acres of old-growth habitat exists, of which the most (4,400 acres) is found in Big Basin Redwoods State Park (Singer, 2003).  About 5,000 acres of older second-growth habitat was found and is divided between public and private lands.   

Suitable habitat is not evenly distributed throughout the breeding range, but is clustered into seven aggregations of habitat stands with intervening non-habitat lands.  These have been designated as Important Murrelet Areas.
Population Ecology and Demographics
The Santa Cruz Mountains population is almost certainly declining as determined by the following three different lines of evidence: (1) at-sea counts of adults and juveniles conducted since 1996 have found a juvenile: adult ratio that is too low to support a sustainable population;  (2) the success rate of 19 documented nests where the outcome was known is only 16 percent; and (3) inland audio-visual murrelet surveys found  that the number of mean daily total detections at the once-largest breeding site (Big Basin State Park) to have declined significantly since 1991, at least through 2006. 

The cause or causes of this population decline were investigated as part of several telemetry-based research projects.  During 1997-1998 and 2000 – 2002, 117 murrelets were radio-tagged after being captured at sea in or near Ano Nuevo Bay offshore of the Waddell Creek murrelet flyway (Burkett 1998, Peery et al. 2004a, b). Peery et al. (2004a) examined three multiple competing hypotheses that would explain the poor reproduction rate of murrelets in this population.  The three hypotheses were insufficient availability of prey at sea, a shortage of nesting sites, and a high rate of nest depredation. They found that nesting habitat was not a limiting factor but that the population was most likely limited by consistently high rate of nest predation and limited food availability in some years.  
At-sea bird counts are currently the best available measure of population size and have been conducted in most years since 1999.  The current population size is likely within the range of 400 – 600 birds. However there is much uncertainty in the reported annual values and they lack the statistical rigor to reveal a slow decline, having only 80% power to show an 8 percent annual decline (Peery et al. 2009).  

The high rate of nest failure is believed to play a big role in keeping population numbers down.  Peery and Henry (2010) looked at the problem of murrelet nest failure in more detail, focusing on corvid (raven and jay) predation which had been identified previously as a major problem. 
They conducted a population viability analysis for the Zone 6 population and concluded that reducing nest predation by corvids could lead to a stable population.  To be specific, if 77% of the murrelet females breed each year then a 40% drop in nest predation by corvids could lead to a stable population (Peery and Henry (2010). 

Conservation Efforts

A key to reducing corvid impacts will likely be reducing nest depredation rates in state and county parks.  Studies have shown that  campgrounds and picnic areas have unnaturally high raven and jay densities due to the availability of anthropogenic food sources. 

 California State Parks has implemented a “Crumb Clean” campaign at old-growth state parks to try to reduce corvid numbers.    
Animal-proof garbage cans have been installed at campgrounds and day use areas, and food storage lockers have been installed at all campsites.  Other efforts include a strictly enforced prohibition against feeding wildlife, and greatly enhanced on-going public education efforts, i.e., the Crumb Clean Campaign. 
These efforts may be starting to produce results, as evidenced by two lines of supporting evidence.  They are:  (1) A-V survey total murrelet detection numbers at Big Basin have shown an upward trend over the last three years, and (3) the 2016 at-sea count of murrelets has shown an improved juvenile : adult ratio. While neither of these changes is statistically significant at this point in time, it is hoped that these changes will continue into the future. 
*This is an abridged and slightly modified version of Chapter 1 from the Marbled Murrelet Landscape Management Plan for Zone 6 prepared by Portia Halbert and Steve Singer in 2017 for the California State Parks Department.   Full citations for references used can be found there.  

