
Long-term bird population trends at a San Francisco Bay Area preserve

• As a part of Earth’s biodiversity, 
birds hold great intrinsic value and 
provide critical ecosystem services.

• Human impacts, such as land use 
and climate change, have altered 
and depleted bird communities 
worldwide. 

• Most long-term studies are limited 
to the breeding season.

Figure 1: Outlined in green, the Jasper Ridge Biological Preserve sits at the foothills 
of the Santa Cruz Mountains and has many habitats including: riparian woodland, 
serpentine grassland, oak forest, and permanent water. While the 483-hectare, 
private Preserve is maintained by Stanford University, it has been a home for 
members of the Muwekma Ohlone Tribe for millennia.
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Figure 2: Twenty-seven species demonstrated significant changes in abundance. 
Highlighted species had opposite trends nationally in the North American Breeding 
Bird Survey.  

• Using bird transect data from the Jasper Ridge 
Biological Preserve, I ask:

• What are the population trends for each species?
• How do Jasper Ridge population trends compare to national 

trends for each species?
• How do taxonomic and life history traits affect trends?

• Survey Methods:
• Between 1989 and early 2020, 192 volunteers conducted 

2025 surveys in small groups.
• Six sectors of the Preserve (A-F in Figure 1) were surveyed 

each month by walking a set trail.
• All birds seen or heard were counted.

• Analytical Methods:
• Used a Bayesian Generalized Linear Mixed Model 

implemented in R-INLA to model the abundance of each 
species per survey.

• Accounted for sector of Jasper Ridge & primary observer as 
mixed effects and both year and day of year as random 
walks.

• 189 recorded species, and 474,467 total birds counted.
• Modeled trends for 67 species that had sufficient data.
• 27 species demonstrated significant changes in abundance (Figure 2).
• Wild Turkeys established themselves at Jasper Ridge in 2014.
• Many California near endemic species are declining at Jasper Ridge.
• Birds that inhabit urban and suburban areas, like the Northern 

Mockingbird and European Starling, are decreasing at the Preserve.
• Herons and Egrets are also decreasing at Jasper Ridge.
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• Nature preserves provide a 
space for some cavity-nesters 
(e.g., Chestnut-backed 
Chickadee) to increase, even 
against negative national trends.

• However, many common 
species are declining, even in 
this fenced off, nature preserve.

• Protecting land is only 
part of the answer. 
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• Many declining species are common in urban areas, and some of these 
species are decreasing at Jasper Ridge while increasing throughout the 
rest of their range.

• To determine if the same population trends hold in surrounding urban 
spaces, I am resurveying sites along an urbanization gradient that were 
surveyed in 1992.
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