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Project Background

Results

The BES (Bureau of Environmental Services) Watershed Revegetation Program, in
partnership with the Water Bureau and Portland Parks & Recreation, initiated largescale invasive plant control and revegetation efforts at Mt. Tabor Park in 2009. These
included tree stumping and removal, understory clearing, ivy and blackberry removal,
herbicide application, seeding, and shrub and tree planting. The overall goal was to
enhance ecological conditions and improve stormwater management on site.

A total of 1838 bird detections were made over the 6 year study for 36 bird species
(Figure 1). One species, golden-crowned kinglets, accounted for 32% of all detections,
and were over 4 times more abundant than the second and third most numerous
species, cedar waxwings and red crossbills.
Although species diversity (reflecting both number and evenness of species) appeared
to be highest in years 3 and 4, it did not change significantly from year to year
throughout the study (F=1.70, DF=17, P=0.20, Figure 2).

In response to public concern about how the habitat modification would impact the
park’s bird community, BES partnered with the Audubon Society of Portland
(Audubon) on a citizen science powered 6-year avian monitoring study, which
included winter area searches conducted December 2010-February 2016 by Audubon
volunteers and staff.

Average bird abundance dropped noticeably starting in Year 4 (Figure 3). Years 1-3 had
relatively high bird abundance (Mean = 131) and substantial variation between visits.
Years 4-6 had relatively low abundance (mean = 58), and counts were fairly consistent
between visits.

It is important to note that the bird surveys began after the initial and most dramatic
cut of invasive vegetation was executed in the fall of 2010. Consequently, the data and
findings presented here address changes in the bird community in the six years
following the initial cut, but while minor vegetation work was still underway.

The results of the multiple regression analysis suggested that the number of observers
was the most important variable explaining the downward trend in abundance. The
minimum adequate model included number of observers as the only explanatory
variable and accounted for 45% of variation in bird abundance (R2 = 0.45, p = 0.002,
Residual SE = 36.82) (Table 1). Thus, the switch from 2 observers to 1 observer explains
45% of the decrease in bird abundance at Mt. Tabor.
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Golden-crowned Kinglet
Cedar Waxwing
Red Crossbill
Dark-eyed Junco
Pacific Wren
Chestnut-backed Chickadee

Methods
Golden-crowned Kinglet, most commonly
detected bird in this study. (Photo: H. Crews)

Western Screech Owls live year-round on
Mt. Tabor. (Photo: S. Carpenter)

Song Sparrow
Anna's Hummingbird
American Robin
Brown Creeper

Surveyors followed a standardized Area Search Census protocol (PRBO 1999). For
each count trained observers walked through study plots at a slow, even pace,
recording all birds seen or heard noting species, sex, behavior, and flock number.
Three study plots were delineated on Mt. Tabor (see Study Site map) in areas
where substantial vegetation work had been performed, and ranged in size from
5-6 acres. Area searches were conducted once per month in December, January
and February from 2010-2016 (6 years) resulting in 18 visits. Each plot was
surveyed for 20 minutes between 0730-1030. Two observers conducted surveys
during years 1-3, and only one observer conducted surveys during years 4-6.

Varied Thrush are a frequent winter visitor on
Mt. Tabor. (Photo: E. Beckes)

Study Objectives
1) Monitor the Mt. Tabor study area bird community over the course of the
6-year vegetation management operation and assess factors that may
contribute to any measured changes.

Varied Thrush
American Crow
Red-breasted Nuthatch
Ruby-crowned Kinglet
Steller's Jay
Townsend's Warbler
Northern Flicker
Black-capped Chickadee
Pine Siskin
Lesser Goldfinch
Bushtit
House Finch
Red-breasted Sapsucker
Hermit Thrush
California Scrub-Jay
Red-tailed Hawk
Downy Woodpecker
Golden-crowned Sparrow
Hutton's Vireo
Bewick's Wren
Merlin
Sharp-shinned Hawk

We used the Shannon-Weiner index to estimate annual species diversity and used
ANOVA to test for significant change in species diversity between years. We used
linear regression to assess species abundance trend (using average number of
birds detected per year). To assess the influence of sampling effort, vegetation
management activities, and environmental conditions on abundance trend we
used a hybrid information-theoretic approach in which competing multiple
regression models were compared (Burnham and Anderson 2002). Five predictor
variables were included: number of observers, date of initial vegetation cut, date
of shrub planting, temperature, and wind speed.

2) Make recommendations on the efficacy of study methodology to inform
subsequent efforts.
3) Establish the first quantitative inventory of the winter bird community at
sites on Mt. Tabor.

American Goldfinch
Barred Owl
Spotted Towhee
Western Screech-Owl

Conclusions
Our findings do not provide conclusive evidence of an influence of vegetation
management activities on the wintering bird community at Mt. Tabor however two
study design issues likely confounded interpretation and provide important “lessons
learned”:
• A more quantitative approach to collecting key vegetation variables during the
course of the study would have provided a more robust way to evaluate the
potential contribution of vegetation manipulation effects on the bird
community.
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• Confounding effects of observer variability were a likely factor in this study and
consistency in level of field surveyor effort should be maintained in future
efforts.

140
120
100

Despite these issues, this study provides the first quantitative inventory of the
winter bird assemblage at 3 sites on Mt. Tabor, an important and iconic greenspace
in Portland. This study contributes to a larger database of bird surveys for Portland,
allowing for a potential broader analyses of our urban bird populations.
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Figure 2. Annual Shannon-Weiner Index species diversity estimate (± SD)
at Mt. Tabor winter plots, 2010-16.

Figure 3. Trend in average abundance of birds in the entire study area
(not including waxwing flock). At Mt. Tabor winter plots, 2010-16. Error
bars represent the maximum and minimum counts each year.

Table 1. Mount Tabor Area Search Data (2010-2016)
Final Regression Models
Explanatory variables in model
AIC
∆AIC
R2
Number of observers (+)
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A trail on part of the southern section of plot 2 at Mt. Tabor Park. (Photo: J. Liebezeit)

Figure 1. Avian abundance
index (the average number of
birds detected per visit)
presented by species, in
descending order. Note that
the bar for golden-crowned
kinglets has been broken for
the sake of space. It is
actually 4 times longer than
the bar below it (cedar
waxwings).
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Number of observers (+)
Wind speed (-)
Number of observers (+)
Wind speed (-)
Shrub planting (+)
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