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Executive Summary

Introduction and Objectives

The primary objectives of this report are to provide both a broad
description of Forest Park wildlife and detailed species information
based on the best available data, whether historical, recent,
anecdotal, or rigorously collected via research. Other major goals
of this report are to

¢ identify gaps in our wildlife knowledge,

* identify threats to wildlife, and

* define next steps in the research and management of wildlife
that could close important gaps and mitigate threats.

Interest in Forest Park wildlife began with the park’s founding,
and the goal of preserving and attracting wildlife was emphasized
in the Forest Park Natural Resources Management Plans (1976, 1995)
and the Forest Park Ecological Prescriptions (2011). Wildlife concerns
in the park came to the forefront in 2010 during meetings about
potentially increasing recreational trails in the park.

Park Description and Key Wildlife Habitat
Components

Forest Park is a 5,100-acre forested preserve, and is divided into three
management units: south, central, and north. Per the 1995 Forest Park
Natural Resources Management Plan, wildlife and ecological concerns
are a priority throughout the park, and the balance of recreation and
wildlife concerns follows a gradient such that recreation is of a higher
priority in the south unit than in the north.

The park forms a narrow extension of Oregon’s Coast Range.
The park is bounded by urban, rural, and industrial development
and somewhat fragmented by roads and powerline corridors. Park
wildlife are therefore a combination of species that are native to the
Coast Range ecosystem and other species that are associated with
human disturbance. Interior Forest, a Special Status Habitat in the
Portland metropolitan area, dominates the park landscape. The
most abundant and well-distributed vertebrate species in the park
are associated with forest interior habitat. Seven major streams cut
the full width of the park; a few are perennial and support fish and
aquatic mollusks.

Wildlife habitat in the park has been influenced by historical
logging and fires. These disturbances created a patchwork of
deciduous, coniferous, and mixed stands, which affects wildlife
distributions. Some terrestrial wildlife species are associated with
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Executive Summary

either coniferous or deciduous habitat. Fire and logging have not
recurred since soon after the park was created. Forest regrowth in
the past 65 years has produced a mature canopy throughout the
park, excluding the powerline corridors. As the forest matured,
species such as the pileated woodpecker returned. Powerline
corridors are dominated by native shrubs and ground cover and
are habitat for shrub-nesting birds, grazing mammals, insectivores,
and pollinators such as hummingbirds, beetles, bees, and bats.
Habitat alteration beyond the park boundary continues today

and affects the ability of terrestrial mammals to disperse and
immigrate, and reduces foraging habitat for some species. Some
species are no longer present due to habitat alterations.

Late-successional conifer stands containing old-growth remnants
occur in all units. Mature conifer forests are structurally complex
ecosystems and are important for many native wildlife species.
Older stands tend to hold a greater abundance of key wildlife
habitat components including standing dead trees (snags), large
broken-top trees, and fallen trees (coarse woody debris). These
structures are important to all wildlife classes.

Wildlife Information

Most of the wildlife information for Forest Park comes from

the past 17 years during which many graduate student research
projects; federal, state, and city agency research efforts; and citizen
science surveys have provided great insight into the diversity,
relative abundance, distribution, and population trends of park
wildlife. Valuable information on park wildlife and habitat are

also found in historical documents, such as the writings of Lewis
and Clark and the 1901 Park Commission Report, as well as reports,

research, and observational accounts from the intermediate past,
1980-1995.

For each wildlife species the focus has been on the following
qualities:

® Presence or absence

* Breeding status
Relative abundance
Distribution
Special-status concerns

Vertebrate wildlife diversity is dominated by 104 avian and 45
mammalian species; of these about 30% have been identified by
the City of Portland as Terrestrial Ecology Enhancement Strategy
(TEES) Special Status Species and few are non-native. However,
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many bird and mammal species are only seasonally present, rare,
or nocturnal, or occur naturally at low density, and are seldom
experienced by park visitors. In contrast to birds and mammals,
few species of amphibian, reptile, and fish inhabit the park. All

the fish, reptiles, and amphibians that do occur in the park are
native species. The amphibian species tend to be well-distributed,
abundant residents. Among vertebrate species, eight are federal
species of concern, one is threatened, and the northern spotted owl
is federally endangered.

A variety of methods have been used to catalog mammalian
diversity in the park including capture-based research, motion-
detection camera surveys, owl prey analyses, and observational
accounts by park staff, users, and neighbors. About two-thirds of
the 65 mammal species known to occur in Oregon’s Coast Range
are also known to occur in Forest Park, and about 30 species
breed there; 19 mammalian species are considered abundant and
well-distributed in the park and most of these are small terrestrial
mammals. Mammalian diversity in the park is dominated by bats,
rodents, and carnivores. Most of the park’s mammalian wildlife
species are some combination of nocturnal, small, arboreal (tree-
dwelling), or fossorial (burrowing), and are seldom seen by park
visitors. Exceptionally, the Douglas squirrel and Townsend’s
chipmunk are common diurnal mammals often seen near trails.
Two of the most abundant mammals are the deer mouse and
Trowbridge’s shrew, and these are important food resources for
many carnivores and owls. In contrast, some large rodent and
carnivore species, such as the porcupine and black bear, are rarely
found in the park. Deer and elk occur in the park, but only deer
are common year-round residents. Elk occur seasonally, typically
in low numbers, and appear to rely heavily on external resources
beyond the park perimeter for foraging and breeding. Most of the
bat species that occur or may occur in the park are special-status
species. However, the distribution, abundance, breeding status,
circannual patterns, and habitat use of bats in Forest Park is poorly
understood. The few non-native mammals are rats and squirrels,
and these are typically found near the residential park perimeter.
Some other mammalian species—particularly woodrats, tree
voles, and pocket gophers—are considered absent from the park
though they are at least somewhat likely to occur based on forest
and riparian habitat associations. The red tree vole and the dusky-

footed and bushy-tailed woodrats are candidates for reintroduction.

Executive Summary

Hillside north of Balch Creek
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Executive Summary

Robin’s nest

Information on birds in Forest Park comes from the Portland
Christmas Bird Count, natural areas management reports,
academic research projects, the Bureau of Environmental Services
stream monitoring, citizen science projects, local bird and

wildlife experts, and the U.S. Fish and Wildlife Service bald eagle
monitoring program. A dozen bird species are rare and many
others are uncommon. Birds are the most conspicuous wildlife
class because they are vocal, diurnally active, and abundant. The
sights and sounds of up to three dozen of the most common,
well-distributed, and strident bird species will define most visitors’
experience with Forest Park wildlife. Of all the wildlife species,
perhaps the most vocal and prominent year-round resident is the
tiny Pacific wren.

"Ten avian families each contribute four or five species toward

the park’s breeding avifauna. Some of the flycatchers, vireos,

and warblers are localized to a few sites, but many avian species
thrive in the extensive forest interior habitat. Relative to some
other regional natural areas, Forest Park has lower overall avian
diversity, but a higher diversity of TEES Special Status Species.
The relatively low avian diversity is attributable to low habitat
diversity—the park is mostly a broad swath of interior forest.
One-third of Forest Park’s birds are special-status species and
several of these are among the most abundant birds in the park.
Long-term data collected in recent years indicate that nearly three
dozen species of common birds—including chickadees, sparrows,
kinglets, and thrushes—are experiencing population declines
within the park. At the state level, at least 17 Forest Park species
show evidence of population decline across broader Oregon,
despite their apparent abundance in the park. A few species, such as
the pileated woodpecker and purple finch, show recent evidence of
population increases in the park.

Relatively few species of amphibian, reptile, and fish occur

in the park. This is likely due to a lack of perennial standing
water, springs, and ponds. Six amphibians are well distributed

and abundant in the park in a combination of stream, riparian,
and upland habitats. Most amphibians, like reptiles and fish, are
silent, small, and elusive, and go unnoticed by park visitors. Some
regionally common amphibian species are not found in the park
or are localized to just a few sites due in part to a lack of ponds for
breeding or a lack of wetlands.
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Only a single fish species, a small sculpin, is a well-distributed
breeder in the park. An isolated population of cutthroat trout breeds
in Balch Creek, and a few cutthroats also breed in Miller Creek.
Fingerling-sized coho salmon and steelhead are occasionally found
in the lowest reaches of Miller Creek, suggesting that adult salmon
also breed there. Other regional fish species are restricted by grated
culverts, which physically exclude them from park streams.

No extensive surveys for reptiles have been completed in Forest Park,
and only garter snakes are considered common and well distributed,
mostly in sunlit powerline corridors and at the park perimeter.

Twenty-three species of terrestrial and aquatic mollusks occur

in Forest Park. Most are native species, and several are common
and well distributed. Mollusks are the most abundant class of
terrestrial animals after insects. Slugs, snails, and microsnails
contribute relatively equally toward terrestrial mollusk diversity,
with snails being the most abundant group. Mollusks are important
decomposers in the forest ecosystem, and are food for other
wildlife such as coastal giant salamanders and barred owls.

Invertebrate animal species make up approximately 97% of the
diversity of animals worldwide. Arthropods, a group that includes
insects, arachnids, millipedes, centipedes, and crustaceans, are the
most diverse and abundant invertebrate group in Forest Park. Great
strides were made in 2012 to document the diversity of arthropods
in Forest Park. More than 400 species of insects are currently
known to occur. Beetles and moths contribute at least 340 species
and dominate insect diversity, as they do worldwide. Within Balch Snail found during 2012 BioBlitz
Creek, diversity of invertebrates is relatively evenly split between

the families of stoneflies, caddisflies, mayflies, and true flies, but

mayflies are especially abundant there. Despite a substantial recent

increase in our knowledge of Forest Park arthropod diversity, much

remains to be known, and the diversity of these animals is likely

to greatly exceed current figures. The diversity found during the

2012 BioBlitz for Forest Park Wildlife showed little overlap with

years of data collected by Oregon Department of Agriculture and

U.S. Department of Agriculture surveys, suggesting that additional

surveys would substantially broaden our knowledge of arthropod

diversity. In contrast to vertebrate wildlife groups, many arthropod

species in the park are non-native. The number and impact of non-

native species is poorly understood. About 10% of the insects and

arachnids in the park have their origins in Europe and Asia.
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Invasive Garlic mustard

Threats to Forest Park Wildlife

The 1995 Forest Park Natural Resources Management Plan states

that the establishment of an ancient forest ecosystem and the
protection of wildlife communities are primary management goals.
Several factors threaten the preservation of wildlife and their
habitat in the park:

* Climate change

* Non-native invasive plants

* Non-native invasive insects and other wildlife

* Habitat alteration outside of the park

* Utility corridor management (habitat alteration within the park)

¢ [lllegal park activities: homeless camps, rogue trails, nocturnal
recreation

* Domestic cats at the park perimeter

* Air pollution

* Water quality degradation in Balch Creek

* Parasites, poisons, and persecution

* Fire and fire management

Some threats have been partially addressed through management
actions such as the ongoing removal of invasive plants and the
addition of staff and volunteer park rangers to enforce park
regulations. Threats such as climate change are global in scale and
preserving wildlife in the face of this and other challenges will
require an adaptive management strategy.

Gaps and Next Steps
For some wildlife taxa, the following basic information is lacking:

* Diversity (presence or absence)

* Abundance

* Breeding

* Habitat use

* Distribution

* Seasonality

* Population trends

* Ecology and threats to forest health

Important gaps are made clear from the available data on park
wildlife. This is especially true for invertebrate animals, about
which fundamental questions of diversity remain, and which are
important to all aspects of park ecology. In other cases, knowledge
gaps are more complex.

Stemming the pattern of ongoing loss of species, especially of birds
and mammals, is a core concern of the recommended next steps.
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Academic research projects, partnerships with regional agencies
and other city bureaus, citizen science projects, and Portland Parks
& Recreation (PP&R) actions will be necessary to fill gaps in our
understanding of park wildlife.

Gaps:
Mammals
1. Mammalian population trends and annual cycles of abundance
2. Batabundance, breeding status, and habitat use
3. Source of red and gray fox decline
4. Meso-rodent diversity
5. Elk habitat use and movements
6. Feasibility of woodrat and vole reintroduction
7. Porcupine abundance and habitat use

Birds

8.  Avian population trends beyond the southern boundary

9. Source of known avian population declines

10. Source of the loss of landfowl. Feasibility of landfowl reintroduction
11. Special-status bird population dynamics for common and uncommon species
Reptiles

12. Rubber boa occurrence or absence

Amphibians

13. Red-legged frog breeding habitat access

14. Pond breeding habitat beyond the southern boundary

15. Northwestern salamander occurrence

16. Amphibian population trends

Mollusks
17. European red slug impacts

Arthropods

18. Arthropod diversity

19. Non-native arthropod impacts and abundance

20. Population trends among common species and threats to forest health

Wildlife response

21. To habitat restoration

22. 'To utility corridor management
23. To park users and dogs

24. To expansion of the trail system
25. To illegal park activities

Wildlife habitat assessment

26. Relative abundance of snags in the three management units

27. Coarse woody habitat volume

28. Regional habitat use by park species that forage and/or breed beyond the park boundary

Portland Parks & Recreation 7
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Summary

The data currently available on Forest Park wildlife are fairly
robust and cover many taxonomic groups and habitat components.
Forest Park supports a diversity of vertebrate wildlife that is
dominated by birds. Songbirds and a few diurnal squirrels are the
wildlife most commonly experienced by park visitors. Many of the
park’s birds are special-status species and many bird species are in
decline, including common species and species of concern. Among
regularly occurring mammals, all the special-status species are
bats. Apex mammalian predators of the Coast Range ecoregion are
effectively absent from the park. Many Coast Range species were
likely to have been lost from the Tualatin Mountains prior to park
establishment. Ongoing species losses among birds and mammals,
including landfowl, woodrats, and foxes, have continued into recent
decades, and the cause of these losses is mostly unknown.

The relatively few amphibian species in the park are all native to
the region and are well-distributed residents. Few snakes, lizards,
or fish inhabit the park. Arthropods, especially insects, are the
most diverse and abundant group of animals in the park, and
their diversity remains greatly underreported. Several threats

to park wildlife are known: some of these include a great deal of
uncertainly, some can be mitigated through PP&R management
actions, and some are of a scale that reaches well beyond the park
boundary. Many gaps remain in our knowledge of park wildlife
and these can be filled over time by a combination of academic
research; partnerships with federal, state and local agencies; citizen
science projects; and PP&R management actions.

Mountain beaver burrow
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Introduction

Interest in Forest Park wildlife began with the park’s creation and
continues today. In 1948, the year Forest Park was created, the
Committee of Fifty declared that one of the five primary objectives
for park creation was “to provide food, cover, and a sanctuary

tor wildlife.”" In the 1976 Management Plan for Forest Park,? this
objective was reiterated verbatim and expanded, stating that “a
comprehensive [wildlife management] plan should be prepared

by staff experts which would identify habitat needs to encourage
and attract appropriate forms to Forest Park.” In the succeeding
decades, management interest in park wildlife increased, driven
partly by concerns about non-native plants such as English ivy, a
focus on regional water quality, increased development at the park
perimeter, and new forms of recreation.

The 1995 Forest Park Natural Resources Management Plan® was the
first comprehensive set of guidelines for park management. The
plan designated “the health of natural resources the top priority
for park managers.” Among the many management guidelines,

an entire section of the management plan was devoted to wildlife
diversity, habitat use, and threats, and 16 wildlife-related projects
were outlined, each with the single, explicitly stated goal of
preserving, protecting, or improving “wildlife habitat value.” In
subsequent years, some of these projects were implemented, while
others, due primarily to budget constraints, were not.

In 2010, wildlife concerns once again came to the forefront during
meetings of the Forest Park Single-Track Advisory Committee, a
citizen group convened to examine the proposed expansion of
mountain biking opportunities in the park. The committee’s final
report* recommended four management actions to Portland Parks
& Recreation (PP&R) to better inform any proposed expansion

of recreational use. The first recommendation was to “complete

a comprehensive wildlife and vegetative study to create a baseline
to be used for management decisions and to better understand the
park ecology.”

Public and management interest in Forest Park wildlife continues
today, 65 years after the park’s founding. The Forest Park Ecological
Prescriptions Report’ outlines 39 projects, and among these 15 are
centered on wildlife and wildlife habitat. Another 17 projects are
closely linked to wildlife values, and these focus on water quality,
forest structure, and intact native ecosystems.
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Introduction

Objectives

The primary objectives of this report are to provide both a broad
description of Forest Park wildlife and detailed species information
based on the best available data, whether historical, recent,
anecdotal, or rigorously collected via research. For each species,
we have focused on its standing within the park boundary, and the
main goals have been to determine the following:

® Presence or absence
* Breeding status

¢ Relative abundance
¢ Distribution

* Special status

Many sources of information have been queried, previous analyses
have been reviewed and used when possible, and new analyses and
presentations of data undertaken.

The other major goals of this report are to

* identify gaps in our knowledge about park wildlife,

* identify threats to park wildlife, and

* define next steps in the research and management of park
wildlife that could be taken to close important gaps and
mitigate threats.

Youth Conservation Crew members
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Audience
This report is intended for the following audiences:

¢ City commissioners, park managers, and staff, to provide
wildlife information that can assist in making management
decisions

* The public, to provide insights into wildlife diversity and
ecology in this large, public natural area

* Academic and agency researchers, to provide information that
supports current and guides future research

Wildlife

For the purposes of this report the term “wildlife” includes all
undomesticated, free-roaming animals, including vertebrate

and invertebrate species (not plants, fungi, water, soil, geological
features, or humans).

A few focal species are of management concern due to their
status, home range requirements, well-documented ecological
impact, or public interest, and these are sometimes discussed at
greater length. Other species are less frequently discussed due
to a lack of information about them, or conversely, due to their
regional familiarity, and well-documented life histories. In some
cases wildlife have been described relative to habitat strata (aerial,
arboreal, terrestrial, fossorial, aquatic) and circadian (diurnal,
nocturnal, crepuscular) and circannual patterns (winter, spring,
summer, fall) to best examine the current knowledge of wildlife
and where and why gaps exist.

Wildlife have usually been grouped taxonomically in order to

best frame the abundance and distribution for each class, family,
and species in the park. We examine two fish families, four
amphibian groups, three reptilian groups, 18 bird families, and
seven mammalian orders. Arthropod classes and orders are typically
discussed rather than individual species, because some of these
groups are so large. Four groups of mollusks are also discussed.

Invertebrate animals are the most diverse and poorly understood
of all park wildlife. Invertebrates function as leaf shredders,
pollinators, wood decomposers, soil aerators, and pest controllers
and are the basis of the food chain for many species of vertebrate
wildlife. Invertebrates can also be threats to forest health. However,
we tend to know little about the relative abundance and habitat use
of invertebrates, especially insects, despite recent efforts to catalog
this diversity.
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In some cases, species that have not been detected in the park are
nevertheless included in tables and figures (e.g., Table 5, where
occurrence is undetermined). Such species are considered of inzerest
for Forest Park because they are found regionally and the park may
have suitable habitat, but their presence or breeding status remains
undetermined because they have not been the target of surveys in
the appropriate habitat or season. Rare species and those that are
difficult to detect have been included, particularly when they are
species of management concern. Similarly, extirpated species are of
interest for understanding historical diversity and trends in species
losses, and as possible reintroduction candidates.

Birds that are strictly flyovers and do not physically alight on
Forest Park habitat are not discussed. Species that only occur near
but not in the park, and that are found in habitats that are rare or
absent from the park (e.g., river otter in Multnomah Channel) are
also not mentioned.

Special Status Species

The City of Portland’s Terrestrial Ecology Enbancement Strategy
(TEES) Summary and Update® created a list of Special Status
Wildlife Species whose range includes Portland and that are listed
or of concern by the following agencies and organizations:

e U.S. Fish and Wildlife Service (USFWS)

* Oregon Department of Fish and Wildlife

* Oregon Biodiversity Information Center (formerly the
Oregon Natural Heritage Information Center)

* Oregon Watershed Enhancement Board

e Parters In Flight

* Northwest Power and Conservation Council

* National Audubon Society and the American Bird
Conservancy

For the purposes of this report, we have adopted the TEES Special
Status Species criteria, while paying closest attention to species that
receive federal or state-level protections.

Wildlife Gap Analysis

A gap is the missing information between our current level and
our desired level of knowledge about a species or group of wildlife
in Forest Park. Our current level of wildlife knowledge is found
in the detailed wildlife information sections of this report. Our
desired level of knowledge for any species is a complete picture of
its ecology with respect to the park. We recognize that we shall
seldom have all the desired information on any species.
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Some key types and examples of gaps in wildlife information
include the following:

* Presence/absence: a lack of information on the presence or
absence of a species such that targeted surveys are necessary

* Breeding status: a lack of knowledge about whether a species
breeds in the park

* Breeding success: for special-status species, breeding success
rates and whether the park population is self-sustaining, or
perhaps represents a population source or sink

¢ Distribution: a lack of information on where a species is
found in the park, especially per management unit

* Habitat use: a lack of information about how a species uses
habitat structure in the park, for example, whether bats use
mature broken-top coniferous trees as colonial roosts

¢ Wildlife response to management actions: for example, a
lack of information about how wildlife respond to removal of
invasive species or to oak release through conifer removal, or
whether shrub-associated birds and invertebrate pollinators
are using restored powerline corridors and breeding there
successfully

* Details of habitat features that were historically common, but
are now rare or absent, especially those that could be restored
to benefit wildlife

* Long-term trends in abundance, especially for special-status
species

* Invasive species impacts: for insects in particular, it is
important to know if native species are declining and whether
the forest is becoming vulnerable to invasive wood-borers due
to a lack of natural controls

Eras

The data and observational accounts that describe the current level
of wildlife information for Forest Park include sources going back
to 1901. For the purposes of this document we have adhered to
three eras when describing source information:

e Historical 1800-1979
¢ Intermediate past 1980-1995
® Recent 1996-2012

Data from the historical era are often scant and lacking in
methodological structure, but give insights into the historical
habitat condition, and into wildlife diversity before extensive
human habitat alteration and afterwards, including when much
of Forest Park was regenerating following logging and fires. Data
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Bobcat near a residence

from the intermediate past include the first few methodological
surveys for wildlife prior to the 1995 Natural Resources Management
Plan, when some of the park was still immature second-growth
forest and the trail system was incomplete. During the recent era,
the forest transitioned to mostly mature second-growth trees and
abundant ground and shrub cover, the trail system was completed,
and numerous systematic wildlife studies were undertaken.

Edge Habitats

Forest Park contains a variety of forest edge habitats. Edge habitat

is created by a linear landscape feature, often a road, powerline
corridor, residential boundary, logging clear-cut, or natural ecotone.
The effect of an edge on wildlife often extends into the adjacent
forest. However, edge habitats in Forest Park are often dissimilar
with respect to vegetative structure and wildlife habitat value.
Because wildlife diversity and response is likely to vary with edge
type, this report distinguishes between the following forest edges:

* The hard forest edge, where the forest gives way to a great
expanse of unforested area (e.g., near Highway 30)

* Powerline corridors, which create a narrow swath of shrub
habitat between broad forested tracts (e.g., Firelane 4)

* The residential edge (e.g., segments of NW Skyline
Boulevard), where single-family homes abut the park and the
forest is broken up but not completely eliminated

* Interior park roads and firelanes, which seldom break the
forest canopy (e.g., Germantown Road and Firelane 10)
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Forest Park is located on the northeast-facing slope of the
southernmost segment of the Tualatin Mountain Range, a narrow,
westerly extension of Oregon’s Coast Range ecoregion (Figs. 1 and 2).
The park is a forested peninsula that is surrounded on three sides by
the Willamette Valley ecoregion. The park is approximately

7.5 miles long and 1 mile wide, and the park boundary encloses
nearly 5,000 acres between NW Newberry Road, NW Skyline
Boulevard, West Burnside Road, and NW St. Helens Road.

The long northeastern boundary sits about 100 feet above mean sea
level, and is separated from the Willamette River by Highway 30
and an industrial area under which nearly all of the park’s streams
run through closed culverts after exiting the park. From the low
northeastern boundary, the park rises to approximately 1,000 feet
in elevation along most of its long southwestern boundary, and its
highest point is nearly 1,200 feet.

For the purposes of this report, Forest Park is restricted to the area
within the official park boundary, which is primarily forested, but
includes utility corridors, trails, water tower buffers, and NW 53rd
Avenue and Germantown Road. The Portland Audubon Society’s
sanctuaries, which lie adjacent to Forest Park, are not included.

From a management perspective, Forest Park is divided along its
southeast to northwest axis into three units (Fig. 3):

* South Management Unit: West Burnside Road to Firelane 1
* Central Management Unit: Firelane 1 to NW Germantown
Road
* North Management Unit: NW Germantown Road to
NW Newberry Road

Per the 1995 Natural Resources Management Plan, wildlife habitat

is to be protected and restored in all units, and all units are open

to recreation. However, the management plan outlines an inverse
geographical gradient for balancing recreational user activity and
wildlife habitat protection, such that wildlife habitat values reach
their highest priority in the North Management Unit, while
recreational uses are more intensive in the South Management Unit.

Landscape

Forested landscape summary

The park is similar in habitat character to Oregon’s Coast Range,
which has been broadly designated as Westside Lowlands Coniferous-
Hardwood Forest.” Aerial and ground-based surveys show that Forest

Portland Parks & Recreation



Forest Park Description and Wildlife Habitat Key Components

Park is overwhelmingly forested, with few woodlands, meadows,
or other openings, except at trailheads, water tower buffers, and
the approximately 8.5 miles of utility corridors (Fig. 1; Table 1).
The park is mostly Interior Forest, a TEES Special Status Habitat.®
Mixed conifer-hardwood forest dominates the park, but not
uniformly. Due to historical disturbance, the park landscape is

an irregular patchwork of forest types and ages (Fig. 3; Table 1,
National Vegetation Classification Standard [N VCS] subclass).

The park is a peninsular forest fragment with connections to
Coast Range forest; urban, suburban, and rural environments; and
broad, hardscape barriers near the Willamette River. Movements
by terrestrial wildlife across the long northeastern boundary and
urban southeastern boundary are limited. Therefore, the park

is likely to function as a wildlife reservoir for most forest interior
species, and a stopover for migratory birds, more so than as a
wildlife corridor for dispersing or migrating terrestrial wildlife.
Narrow forested and open corridors beyond the park boundary
allow some park wildlife to move to and from natural areas in
suburban neighborhoods to the southwest, the Coast Range to the
northwest, and rural lands and natural area corridors to the west.

Historical logging and fires

For nearly 100 years prior to 1960 many areas in the park were
logged, both legally and illegally.! For example, as a form of
assistance for Depression-era victims, the city ran a logging camp
that clear-cut areas between Saltzman and Springville roads.

Even as late as 1951, high-lead logging, a system of cutting that
employed cables, pulleys, a spar tree, and heavy duty equipment (a
yarder), was still being used in the park.! Today, more than 1,200
acres still show direct evidence of historical logging in the form of
cut stumps (Table 1). During the same pre-1960 era that included
logging, three stand-replacing fires razed broad areas in the central
and southern parts of the park.

Major streams

Seven major streams (Table 2; Fig. 3) cut the full width of Forest
Park, and numerous smaller ones cut the northeastern side.

The perennial streams that drain much of the park’s habitat

are designated as Westside Riparian-Wetlands.” The volume and
continuous flow in the large park watersheds are important for

all types of wildlife. Balch Creek is the largest park stream and

is the only one that supports breeding salmonids. Only 25% of
its 2,236-acre watershed is protected within the park boundary.?
Only Miller Creek’s short, ungrated culvert allows fish passage

to the Willamette River. Other park streams, including dozens of
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intermittent ones, enter buried culverts upon exiting the park, and
remain culverted to their confluence with the Willamette River.
A few culvert sections are daylighted. Many culverts are >500

feet in length, and some are >1,000 feet. The culverted section

of Balch Creek is greater than 1 mile long. The design of the
current culverts includes grated inflows and drop-offs which make
upstream passage impossible for fish.

The park boundary and beyond

The area at and beyond the park boundary is characterized by
urban, suburban, and rural residential properties and commercial
businesses, a habitat that has been described as Urban and Mixed
Environs.’ These areas support species that thrive in human-
dominated habitats and such species often use the park boundary
areas due to proximity. In addition, some residential properties in
these areas contain ponds that may be valuable to park wildlife,
especially pond-breeding amphibians.

The northeastern boundary: Willamette River connection

The northeastern park boundary includes a hard forest edge and is
often steep. This area has been impacted by powerline corridors,
an historic rock quarry, well-established invasive vines, industrial
businesses, and residential neighborhoods. Nevertheless, this area
is still important for wildlife because the lowest and wettest reaches
of all the park’s major streams are in the northeastern boundary. In
addition, this part of the park is nearest to the Willamette River,
an important resource for some park wildlife, including nesting

bald eagles.

The north- and southwestern boundaries: Coast Range and Tualatin
Valley connections

The northwestern park boundary is a forested connection to the
Coast Range and abuts rural-residential properties, including small
farms near NW Newberry Road. In addition, Portland Metro
and the Forest Park Conservancy own approximately 500 acres of
protected lands (Agency Creek and the Ancient Forest Preserve) near
this boundary. Much of the private forest and publicly owned,
protected forest near this boundary has been logged in recent
decades and has regrown as young coniferous forest. Thus species
that prefer young forest or residential edge habitat, and those
dispersing from and to the Coast Range are likely to occur near
this boundary. For some large mammalian species, travel through
the forested corridor to and from the broader Coast Range forests

may be impeded by an active rock quarry, residential properties,
and fencing near NW Cornelius Pass and NW McNamee roads."
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Snag towering above the forest canopy

Nevertheless, elk are known to enter and exit the park annually via
this corridor.

The southwestern boundary lies along a ridgetop near NW
Skyline Boulevard and is abutted mostly by single-family homes
and a few small farms and ranches. Species that prefer residential
edge habitat, as well as those dispersing to and from nearby
pasturelands, woodlands, and streams are likely to use this
boundary. The rural lands of the eastern Tualatin Valley (a.k.a.
“Skyline south” or “upper Rock Creek”) are used by a variety of
wildlife including medium-sized and large terrestrial mammals
such as beaver, bobcat, and deer. Elk in particular are found in this
area and are believed to move to and from Forest Park across the
southwestern park boundary.

The southeastern boundary: the urban connection

The southeastern park boundary is winding and jagged and abuts
a mix of urban and suburban residential homes as well as the
Audubon sanctuaries and private forest lands before giving way

to extensive urban and suburban development. The Audubon
sanctuaries provide wildlife with an extension of the forest interior
habitat that dominates the park, and contain old-growth remnants
that are especially valuable habitat. Near the southernmost
boundary of the park, terrestrial wildlife such as elk are prevented
from further movements southward by dense residential
development, major roadways, and downtown Portland.

Wildlife Habitat Key Components

Snags, mature conifer forest, and old-growth remnants

Five native tree species dominate the park, and several others
contribute <5% to the forest canopy (Fig. 4)."! Nearly one-half of
all trees are bigleaf maples. Late-successional conifer stands are
evidenced by mature Douglas-fir trees, many of which are >100
years old, >175 feet in height, and >3 feet in diameter at breast
height (dbh). Some stands also contain old-growth Douglas-fir
remnant trees that are >200 years old, >200 feet in height, and >6
feet dbh. Field surveys of these stands have located some ancient,
broken-top trees that achieve great diameter but not height. Large
broken-top trees can be especially valuable for bats, owls, hawks,
squirrels, voles, and weasels for roosting, nesting, and feeding, and
for clouded salamanders where they occur.

Approximately 8% of standing trees are snags, ranging from 4%
for bigleaf maple, to 12% for Douglas-fir.!? Snags and the fungi
they contain are a primary food source for wood-boring beetle
larvae, and plump beetle larvae are themselves important food for
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woodpeckers, corvids, shrews, and other wildlife. Woodpeckers
often create nest cavities in the soft, dead wood of snags, and these
cavities are used secondarily by rodents, small owls, nuthatches,
chickadees, and snakes for nesting. Cavities initiated by pileated
woodpeckers in live western red-cedar trees are also relatively
abundant and are preferred by at least one owl species."

Ground cover and shrubs

Ground cover and shrub species are important for most park
wildlife and are diverse and abundant throughout most of the

park in both forested and unforested areas (Table 3). Leafy green
vegetation such as vanilla leaf, Pacific waterleaf, and trillium
provide food for larval moths, snails, slugs, mountain beaver, and
deer, and are cover for the shrews, rodents, sparrows, and thrushes
that forage on the forest floor. Berry-producing plants including
salal, thimbleberry, and red huckleberry provide food for thrushes,
rodents, raccoon, skunks, deer, and coyote. Shrubs such as beaked
hazel and vine maple provide nest structure and insect habitat for
the warblers, wrens, and other species that breed and forage in that
layer. Red elderberry is common and is a preferred food of band-
tailed pigeons.

Coarse woody habitat

Fallen trees and large branches on the forest floor and in streams
(coarse woody debris, large woody debris) become important
wildlife habitat for fish, amphibians, reptiles, birds, mammals, and
invertebrates in uplands, streams, and riparian areas. In uplands,
downed wood holds moisture and creates damp, shady microhabitat
that is ideal for slugs, snails, arthropods, frogs, salamanders, and
their mammalian and avian predators. The abundance of Ensatina
salamanders and Trowbridge’s shrews, common Forest Park
species, is known to increase directly with the volume of coarse
woody debris."* In addition, beetle larvae thrive on the interior
wood, and the small cavities in the exposed root balls of downed
trees are often used by Pacific wrens for nesting. In-stream large
woody debris is important for fish, stream-associated amphibians,
and invertebrates. Riparian sites in Forest Park vary widely in
in-channel woody habitat volume (Fig. 5). Some sites fall below
the undesirably low benchmark (20 m*/100-m stream length) set
by the Oregon Department of Fish and Wildlife, but other Forest
Park sites approached or exceeded the desirable benchmark (30
m?*/100-m stream length)."”

Forest floor

The forest floor across most of the park is a thick duff layer (leaf
litter) of decomposing leaves, needles, and twigs—organic material
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Mountain beaver foraging near its burrow

entrance at night in the north management
unit of Forest Park, August 2012

(Photo: Shervin Hess and Jobn Deshler)

that is especially valuable to leaf-shredding invertebrates including
millipedes and adult beetles, which are themselves valuable food
for amphibians, small mammals, and birds. Moles tunnel through
the duff and underlying soil in search of worms, and mountain
beaver and other mammals construct burrows there. The leaf litter
sits atop a sometimes deep layer of wind-blown sand, silt, and clay
(loess), which lies atop a bed of igneous rock created by volcanic
activity that was especially productive 17 to 14 million years ago.'
In steep park drainages the soil and duff layers are often thin and
the basalt rock is nearly exposed.

Exposed rock

Areas of exposed rock are habitat for reptiles, chipmunks, and cliff-
nesting species. The abandoned rock quarry (a.k.a. “Rivergate”) on
the main stem of Doane Creek provides the only expansive rocky
habitat in the park. Peregrine falcons have nested there, and it is
the only location where lizards have been found in the park. Rock
that was exposed by the construction of Leif Erikson Drive is now
forested over, and provides habitat for small mammals, amphibians,
and invertebrates.

Water

All wildlife rely on water. During much of the year water is not

a limiting resource, because both perennial and intermittent
streams are available to wildlife and small seasonal ponds and
micro-pools dot the landscape. However, during the summer dry
season, perennial streams become especially valuable to wildlife,
thus water quality in these streams is particularly important.
Water quality is directly related to the protected watershed area,
at least with respect to waste load allocations (bacterial), ammonia,
and total suspended solids.”” For example, the Saltzman/Rocking
Chair Creek watershed lies mostly within the park boundary and
had the highest water quality relative to Miller and Balch creeks.
Conversely, Balch Creek watershed lies mostly outside the park’s
protective boundary, and water quality has decreased across several
metrics from 2002 to 2008."7 The decrease in water quality may
impact wildlife.

Habitat Distribution

Forest Park is a primarily a mixture of forested uplands and
riparian areas (Fig. 3; Table 1, NVCS class). Narrow, riparian
bottomlands occur throughout the park and are often dominated
by red alder, bigleaf maple, and dense, fruiting shrubs, especially
salmonberry. The park’s riparian areas are a component of
Bottomland Hardwood Forest and Riparian Habitat, a ' TEES Special
Status Habitat.®
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Upland areas are commonly a mixture of mature, second-growth
Douglas-fir and bigleaf maple trees, shrubs, and dense ground
cover. Several late-successional, conifer-dominated stands are
scattered throughout the park, and these cover approximately 17%
of the park (Fig. 3; Table 1, NVCS formation: Giant temperate
needle-leaved evergreen forest). The broadest late-successional
stand is nearly 125 acres between Germantown and Springville
roads (Fig. 3B). Late Successional Conifer Forests are a TEES Special
Status Habitat.® The oldest remnant trees in the park are down

in the draws created by Balch, Springville, Newton, and Linnton
creeks. The easily accessible junction of Firelane 10 and the south
fork of Linnton Creek holds several older Douglas-fir and grand
fir specimens.

The forest is a patchwork of successional stages due to historical
disturbances and subsequent forest regeneration (Fig. 3). Broadly
speaking, the northern half of the park is conifer-dominated,
whereas the southern half contains extensive stands of deciduous-
dominated forest. Pure deciduous and pure coniferous stands
occasionally occur as a result of regrowth or replanting following
historical disturbances (Table 1, NVCS subclass). In a few patches,
the forest is dominated by young Douglas-fir, such as at the
junction of the Wildwood Trail and Saltzman Road. In contrast,
the broad area between Firelane 1 and the Alder Trail stands out
as a mostly deciduous stand lacking a major stream (Fig. 3C). This
patchy variation in forest character affects wildlife distributions,
because some species, such as the northern flying squirrel and red-
breasted sapsucker, have a preference for mature coniferous forest,
whereas others, including the downy woodpecker and warbling
vireo, are associated with deciduous-dominated habitat.

Small sections of Oak Woodlands can be found in a narrow band

on the steep slopes of the northeastern edge of the park, especially
near the junction of the BPA and Newton roads.*'"'® Oregon
white oak (Quercus garryana) and Oregon ash (Fraxinus latifolia) are
representative tree species in this TEES Special Status Habitat.
Some oak-associated wildlife species, including white-breasted
nuthatch, are found occasionally in these isolated habitats in the
park, but others, such the western gray squirrel, are considered
absent from the park despite the presence of oaks.

Herbaceous Wetlands" are mostly absent from Forest Park, though
many low-lying, forested microsites do support lilies and other
aquatic plants characteristic of wetlands (Table 1, Hydrophilic
vegetation).
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Black-tailed deer seen in Forest Park during the 2012 BioBlitz
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Vertebrate Wildlife: Birds, Mammals, Amphibians,
Reptiles, and Fish

Vertebrate wildlife diversity is dominated by avian and mammalian
species, and of these about 30% are TEES Special Status Species
and few are non-native (Figs. 6-9; Tables 4-7). However, many
bird and mammal species are only seasonally present, rare, or
nocturnal, or occur naturally at low density, and as such are seldom
experienced by park visitors. In contrast to birds and mammals, few
species of amphibian, reptile, and fish inhabit the park, although
the amphibian species that do occur tend to be well-distributed,
abundant residents. All the fish, reptiles, and amphibians that occur
in the park are native species. Eight vertebrate species are federal
species of concern, one is threatened, and the northern spotted owl
is federally endangered (Table 8).

The most abundant and well-distributed vertebrate species in the
park are associated with forest interior habitat in either riparian or
upland areas, or both. Species that have strong associations with
open shrublands, grasslands, forest edge, human settlement, or
bright sun tend to be found only along powerline corridors, the
park perimeter, or park-bisecting roadways. Other species that
require habitats that are rare in the park such as ponds, meadows,
open forest, exposed rock, oak woodlands, perennial streams,
wetlands, or springs tend to be absent from the park, or are found
in low numbers at only a few sites.

Birds

One hundred and four avian species are known to occur in the
park, and about a dozen of these are rare (Table 4). Many avian
species are uncommon because they occur at naturally low
densities, or only in specific habitats, and others are present only
during spring and fall migration. Birds are the most conspicuous
wildlife class because they are vocal, diurnally active, and
abundant. The sights and sounds of up to three dozen of the most
common, well-distributed, and strident bird species will define
most visitors’ experience with Forest Park wildlife. Of all the
wildlife species, perhaps the most vocal and prominent year-round
resident is the tiny Pacific wren.

Black-tailed deer foraging at night

in Forest Park, 2010
(Photo: Dan Richardson and PP&R)

Ten avian families contribute in nearly equal proportions to the
diversity of breeding birds (Fig. 10). Some of the flycatchers,
warblers, sparrows, and finches are localized to a few sites, but
many species thrive in the extensive forest interior habitat (Fig.
11). Relative to some other regional stream corridors, Forest Park
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riparian areas had Jower overall avian diversity, but a higher diversity
of TEES Special Status avian species.?” One-third of Forest Park’s
birds are Special Status Species (Fig. 12; Table 4) and several of
these are among the most abundant birds in the park (Fig. 13). The
relatively low avian diversity is likely symptomatic of low habitat
diversity. Despite their abundance in the park, several species show
evidence of population declines in recent years, including bushtits
and chestnut-backed chickadees (Fig. 14). Across the Oregon
landscape, at least 17 Forest Park species show evidence of decline

(Table 9).

Mammals

Forty-five species of mammals representing seven taxonomic orders
are known to occur in Forest Park (Table 5). These constitute
more than two-thirds of the 65 terrestrial mammal species known
to occur in western Oregon?®'; however, only 17 of the mammalian
species are considered abundant and well-distributed in the

park. Mammalian diversity is dominated by rodents, bats, and
carnivores (Fig. 8). Most of the park’s mammalian wildlife species
are some combination of nocturnal, small, arboreal (tree-dwelling),
or fossorial (burrowing), and are seldom seen by park visitors.
Exceptionally, the Douglas squirrel and Townsend’s chipmunk

are common, vocal, diurnal mammals often seen and heard near
trails. Two of the most abundant mammals are the deer mouse and
Trowbridge’s shrew, and these are an important food resource for
many carnivores and owls (Fig. 15). In contrast, some large rodent
and carnivore species are rarely found, such as the porcupine

and black bear. Deer and elk occur in the park, but only deer are
common year-round residents. Elk occur seasonally, typically in
low numbers, and appear to rely heavily on external resources
beyond the park perimeter for foraging and breeding, especially

in upper Rock Creek, Skyline south, and the northwest Tualatin
Mountains. Most of the bat species that occur or may occur in the
park are on the TEES Special Status Species list. However, the
distribution, abundance, breeding status, circannual patterns, and
habitat use of bats in Forest Park is poorly understood.

Five mammalian species are non-native (two rats, two squirrels,
and the opossum), and these are typically found near the residential
park perimeter, though opossum are likely well distributed in

the park. Some other mammalian species, particularly woodrats,
tree voles, and pocket gophers, have not been documented in the
park though they are at least somewhat likely to occur based on
forest and riparian habitat associations (Table 5).2-22%* A variety

of methods have been used to catalog mammalian diversity in the
park including capture-based research, motion-detection camera
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surveys, owl prey analyses, and observational accounts by park
staff, users, and neighbors.

Amphibians, Fish, and Reptiles

Relatively few species of amphibian, reptile, and fish occur in the
park (Table 6), and part of the discrepancy in diversity with respect
to birds and mammals is likely due to habitat factors related to
ponds, stream size, stream gradient, sunlight penetration, rocky
outcroppings, and canopy closure. Six amphibians, including four
salamanders and two frogs, are well distributed and abundant

in a combination of stream, riparian, and upland habitats. Most
amphibians, like the reptiles and fish, are silent, small, and elusive,
and go unnoticed by park visitors. However, the Pacific tree frog

is especially vocal during the breeding season, and the “chorus” of
these frogs at some sites can be enjoyed by park visitors, especially
at dusk. Some regionally common amphibian species have not been
found in the park and may be localized to just a few sites.

Only a single, small fish species, a sculpin, is a well-distributed
breeder and even this species is absent from some large streams.
Most other regional fish species are restricted by grated culverts
that physically exclude them from park streams. An isolated
population of cutthroat trout breeds in Balch Creek, and

a few cutthroats also breed in Miller Creek. Fingerling-
sized coho salmon and steelhead are occasionally found

in the lowest reaches of Miller Creek, suggesting that

adult salmon also breed there.

No systematic surveys for reptiles have been undertaken
in Forest Park. Common and northwestern garter
snakes are the only well-distributed reptile species, and
these are seen by park visitors in summer at trailheads
and along powerline corridors and firelanes. Based on
observational sources and habitat associations, only a
few species of live-bearing reptiles are likely to be found.
The rubber boa is a live-bearing snake that is likely to
occur in Forest Park, but it has never been reported.
Many reptiles need direct sunlight to raise and maintain
their body temperature to be active. In addition to body-
warming sunlight, egg-laying reptiles often require sites
with soft soils to excavate their nests, and direct sunlight
to warm those nests. Such sites are uncommon in the
park. These factors and a lack of perennial ponds also
exclude turtles from the park.

Ensatina salamander found during BioBlitz
in Forest Park, 2012
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Coastal giant salamander (adult)
near Linnton Creek with a
banana slug in its mouth, 2008
(Photo: Fohn Deshler and Ian
Matthews)

Invertebrate Wildlife: Mollusks and Arthropods

Invertebrate animal species make up approximately 95% of the
diversity of animals worldwide, and a similarly large percentage of
Oregon’s terrestrial animal species are invertebrates (approximately
10,000-10,500). Therefore, an understanding of wildlife in Forest
Park needs to include a discussion of invertebrate species, even
though and because data are often lacking.

Mollusks

"Twenty-three species of terrestrial and aquatic mollusks are known
to occur in Forest Park (Table 7). Most are native species, and
several are common and well distributed. Banana slugs and Pacific
side-band snails are large and beautifully marked, and are often
seen by park visitors. Mollusks are the most abundant class of
terrestrial animals after arthropods. Slugs, snails, and microsnails
(shell diameter <3 mm) contribute relatively equally toward
terrestrial mollusk diversity, but snails are the most abundant group
(Fig. 16). Specifically, the banana slug, the robust lancetooth, and
the dentriculate tightcoil are the most abundant slug, snail, and
microsnail, respectively, and each contributes >50% toward total
abundance within its group.

Mollusks are important decomposers in the forest ecosystem. They
eat parts of dead and living plants as well as fungi and carrion. In
addition, slugs and snails are important food for other wildlife.
Banana slugs are a preferred food of coastal giant salamanders, and
several species of birds, small mammals, and snakes—including
corvids, owls, shrews and garter snakes—eat both snails and slugs.

"Two species of small aquatic snails and one small clam also occur,
but several larger, regionally common aquatic mussels are absent.?*
In the aquatic environment, bivalves filter small organisms from
freshwater, and snails scrape algae from rocks.

Arthropods

Great strides were made in 2012 to document the diversity

of arthropods in Forest Park (Tables 10 and 11). Arthropods,
members of the phylum of animals that includes insects,
spiders, millipedes, centipedes, crustaceans, and others, are

the most diverse and abundant animals in Forest Park, as they
are worldwide. More than 400 species of insects are currently
known to occur, and they are the dominant arthropod group
(Fig. 17). Beetles and moths contribute at least 340 species and
dominate insect diversity (Fig. 18). Within Balch Creek, diversity
of invertebrates is relatively evenly split between the families of
stoneflies, caddisflies, mayflies, and true flies, but mayflies are
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especially abundant (Figs. 19 and 20). The abundance of Balch
Creek invertebrates has been shown to follow continental patterns
of climate® (Fig. 21). It is believed that increased rains in some
years washes nitrogen from the air into park streams, and increased
nitrogen negatively affects invertebrate populations there. Despite
a substantial increase in our knowledge of Forest Park arthropod
diversity much remains to be known, and the diversity of these
animals is likely to greatly exceed current figures.? The diversity
found during the 2012 BioBlitz for Forest Park Wildlife showed
little overlap with data from Oregon Department of Agriculture
and U.S. Department of Agriculture (USDA) surveys, suggesting
that additional surveys will quickly broaden our knowledge of
arthropod diversity.

Insects function in many ecologically important roles, including
the recycling of biological material and as food for other wildlife.
For example, carpenter ants consume dead wood and are also

a preferred food of pileated woodpeckers. Many insects are
pollinators, including bees, wasps, ants, moths, butterflies, beetles,
and flies. Insect pollinators facilitate seed production and plant
propagation, and both the seeds and the insects themselves are
important food resources for birds such as warblers, kinglets,
thrushes, and sparrows; amphibians, including northern red-legged
frogs; and small mammals such as mice, bats and shrews. Twenty-
four-hour video surveillance indicates that moths are an important
part of the summer diet of pygmy-owls. Nevertheless, among

all wildlife groups in Forest Park, we know the least about the
diversity, function, and ecology of insects and other arthropods.

In contrast to vertebrate wildlife groups, about 10% of arthropod
species in the park are non-native. The number and impact of non-
native species is poorly understood. Several arthropods in the park
have their origins in Europe and Asia, including some spiders, ants,
beetles, and moths.

Historical Changes to Wildlife Diversity

Forest Park wildlife habitat has undergone a series of alterations in
the preceding 150 years, particularly to the tree canopy and forest
floor. These changes have affected the diversity and abundance

of species. Lewis and Clark described the area including present-
day Forest Park as an old-growth coniferous forest with tree
diameters of 5 to 8 feet. Old-growth habitats such as the one they
described tend to have all elements of a structurally complex forest
ecosystem, including extensive standing and downed wood and
deep, uncompacted soils. Thus, it seems likely that the historical
forest supported many more of the wildlife species described for
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the Oregon Coast Range?! than it does today. In addition, until

the early 1900s, the park was wholly connected to the Willamette
River, Tualatin Valley, and coastal forests by a combination of
broad wetland and riparian forest, unbroken old-growth forest, and
west-side savannahs and grasslands. Forest Park was historically
within a matrix of diverse habitat types through which wildlife
could move freely.

Fire, logging, and development prior to 1960 eliminated or opened
much of the forest canopy, and photographic evidence shows

that the canopy in Forest Park remained somewhat open into the
1980s. Subsequently, the diversity and abundance of species such as
bluebirds, landfowl, sparrows, flycatchers, woodpeckers, grassland
voles, and ungulates is likely to have shifted.

Around 1990, some notable transitions in faunal diversity and
distribution occurred. The forest canopy had matured and closed,
and species such as the pileated woodpecker had returned, whereas
the northern flicker abandoned the forest interior for the park
perimeter. Barred owls were becoming established in Oregon.
Gray foxes disappeared from the area, and bear sightings declined.
Woodrats (Neotoma sp.) were being replaced by non-native rat
species (Rattus sp.), and species such as sooty grouse and mountain
quail were seen and heard for the last time in the park around this
time. These transitions were likely driven by the combination of
factors both within and beyond the park boundary. Some of these
factors were forest regeneration, hunting, habitat fragmentation,
increased residential and commercial development, the expanding
range of some wildlife species such as coyote, and large-scale
habitat alteration in the absence of fire and other natural
disturbance regimes.
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Birds

Information on birds in Forest Park comes from sources of the
historical era’”?® and the intermediate past,'>* and also from

the recent era in the form of research projects,'>?**%3! riparian
monitoring, citizen science projects,’**** local bird and wildlife
experts,”?**7 and the USFWS bald eagle monitoring program?®
(Table 10). Avian surveys were mostly point counts and transect
counts, and the breeding biology and nest habitat use of some owls
and raptors has been explored in detail.

Current bird diversity in the park reflects the combination of the
park’s mature, mixed-forest interior, with forest edge and shrub
habitat along the park perimeter and in powerline corridors. Many
birds, particularly water-associated species, regularly fly over the
park but seldom or never alight in it and are not considered part of
the park’s avifauna.

Bird families of interest for Forest Park (in taxonomic order)

Waterfowl

Mallard ducks use Forest Park, and pairs may breed there but no
nests have been found. Mallards commonly nest in forested habitat,
sometime more than a mile from the lakes and rivers where they
are more commonly observed. No other waterfowl are known to
use Forest Park.

Landfowl

Mountain quail, ruffed grouse, and sooty grouse (formerly “blue
grouse”) were formerly common in the park, but all have been
extirpated. The 1901 Park Commission’s Report lists them among
the species present in City Park, a precursor to Washington

Park, which at that time had unbroken habitat connectivity with
the nearby lands of the future Forest Park. In the early 1900s,
mountain quail were so common that local ornithologist Dave
Marshall recalled that his father hunted them near Council Crest,
and said that his great-grandfather “gave him [Dave’s father]

five shotgun shells and expected him to bring back five quail.”
Mountain quail were last reported on the Christmas Bird Count
(CBC) in 1962. Similarly, ruffed grouse continued to be found in
Forest Park into the 1980s,?2*° but were last reported on the CBC
in 1986 and have not been detected in Forest Park since 1990.!
The sooty grouse were historically the least common among Forest
Park’s landfowl, but were common enough in the 1960s that a male
was seen displaying for a harem of six or seven females.” The sooty
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Bald eagle brooding young on its nest high
in an old-growth Douglas fir

in Forest Park, May 2012
(Photo: Bill Price)

grouse was the last of the landfowl to be extirpated, such that a
single individual was audibly detected in Forest Park in 1982,?? and
individuals were last reported regionally during the 1989 CBC.
Sooty grouse, though often considered resident, are in fact short-
distance migrants that move from relatively open breeding areas
to the denser conifer forest in winter.*”* So the presence of sooty
grouse during the winter-season CBC was expected, though their
loss is not well understood. California quail, a native species, are
still somewhat common in rural lands near, but not in, the park.
Forest regeneration is believed to be a primary factor excluding
quail from the park today.

Herons

Among ardeids, only the great blue heron is known to use Forest
Park, where they occasionally feed in the lower reaches of Balch
Creek."* However, in the decades prior to Forest Park being
created, the great blue heron was a common breeding bird near

the northeastern park boundary: “A rookery of great blue herons
east of the Skyline and north of Saltzman Road, where hundreds

of these great birds built their huge nests, each year attracted
Audubon Society members and other nature study enthusiasts until
the birds abandoned the area because of nearby logging.”™

Vultures, Eagles, and Hawks

Turkey vultures are spring and summer inhabitants of Forest
Park, and may be seen roosting in and below the forest canopy, or
soaring above it. Turkey vultures select a variety of structures for
nesting, including stumps, logs, and tree hollows near the forest
floor, but the most important component of nest selection appears
to be isolation from human disturbance.” No vulture nests have
been located in the park.

Osprey breed annually along the Willamette River. This species
occasionally roosts in the forest canopy from Balch Creek to the
North Management Unit, but is not known to nest within the park.

Three pairs of bald eagles nested successfully in Forest Park

in 2012, producing a total of four eaglets.’® Each nest was
constructed by the eagles in an old-growth Douglas-fir tree, and
some pairs have been nesting at the same sites in the park for at
least 5 years. In one case, thick braids of tree ivy were cut and
removed from a nest-tree trunk by habitat restoration crews,
helping preserve the tree for future nest attempts. The proximity
of suitable nest trees to the Willamette River appears to be an
important factor that limits bald eagle breeding to the central and
north management units.
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Among the true hawks, the Cooper’s hawk is relatively common,
initiating its breeding somewhat conspicuously in all sections

of the park in March and April. The smaller and closely related
sharp-shinned hawk is also found in the park and is presumed to
breed there. The much larger northern goshawk sometimes nests
in mature Douglas-fir forests,* but the species is only occasionally
seen in the metro region and there are no records of its presence in
Forest Park.

Red-tailed hawks are a common, widely distributed raptor in Forest
Park and are often seen roosting and hunting below the interior
forest canopy and soaring above it. Red-tailed hawks prefer open
habitats and it is presumed that most red-tailed hawk breeding sites
are near or beyond the park boundary.

Among falcons, only the peregrine falcon, a TEES Special
Status Species that was federally delisted in 1999, has bred in the
park.’” Peregrine falcons are common breeders on bridges over
the Willamette River along the park’s northeastern edge and

the abandoned rock quarry at Doane Creek is suitable habitat

for hunting and breeding. The merlin, a small falcon species, is
an uncommon but annual winter resident in the Portland area.
Individual merlins are presumed to use the park occasionally
during migration and winter, but not during the breeding season.
The American kestrel is an annual breeding species in semi-open
country in this region, including upper Rock Creek. Kestrels

are seen occasionally in the uppermost section of the Firelane

15 corridor in the park, and in the industrial area along the
Willamette corridor, but are not present in the forest interior and
are not believed to nest in the park.

Red-tailed hawk

Doves

The band-tailed pigeon, a special-status species whose population is
declining across Oregon, is the only common, well-distributed dove
in the park. Band-tailed pigeons breed in closed-canopy forests

in western Oregon, placing nests near the bole of a sturdy tree in
which they normally raise only a single squab. They typically nest
two or three times per season.” The owl-like calls of this large

bird are a conspicuous harbinger of spring. The mourning dove,

a species that prefers open habitat, was formerly common in the
park,” but increasing canopy closure has made them an uncommon,
non-breeder. Rock pigeons mostly avoid the forested park despite
their great abundance in the industrial area along the Willamette
River. Non-native Eurasian collared doves are increasingly common
regionally and may soon colonize the park perimeter, but this
species prefers open habitat and is not using the park today.
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Three of the four owlets that successfully
fledged from a barred owl nest in an alder
tree in Forest Park, May 2012

(Photo: Scott Carpenter)

Owls

Five species of owl breed in Forest Park and all are well-distributed
residents. The invasive barred owl is a relatively recent addition to
the park. Among the two larger owl species—the great horned owl
and the barred owl—from five to seven pairs of each are known to
breed in the park each year. In contrast, it is estimated that seven
to 15 pairs of each species of smaller owl—the northern pygmy-
owl and the northern saw-whet owl—breed each year in the park.
The western screech owl is intermediate-sized, and is at home

in both natural, forested habitats and urban and mixed environs.
Nests of all four of the above species were located in 2012 in an
exploration of predator ecology and small mammal diversity in

the park. Both barred and great horned owls used old-growth,
broken-top Douglas-fir trees for nesting, but barred owls also used
maple and alder trees. All owls fed often on deer mice, but prey
biomass of great horned owls was dominated by species including
squirrels, rats, and rabbits.** Among owls, the northern pygmy-
owl has been researched extensively for 6 years, and Forest Park

is now the premier research site for data on breeding and habitat
selection for this otherwise understudied owl.!*"* The remarkable
breeding success of pygmy-owls in Forest Park relative to small
owls at other sites suggests that the park provides excellent
breeding habitat and food resources.!>** Unlike larger owls

that prey mostly upon mammals (Fig. 15), the diurnal northern
pygmy-owl consumes a diversity of small birds about often as small
mammals, and occasionally gorges on moths. Trends in pygmy-
owl reproduction indicate an odd-even year cycle similar to that
demonstrated by spotted owls at some sites,* such that pygmy-owls
lay larger clutches and fledge more young in odd-numbered years.”
This suggests the presence of a related trend in small mammal
abundance, particularly of deer mice.

"The northern spotted owl was a probable historical breeding
resident based on habitat descriptions by Lewis and Clark and land
surveyors. Even today this species is sometimes found in the park,
though it does not breed there. In 2009 an individual northern
spotted owl was observed and photographed at the southern park
boundary, but this individual was likely a dispersing juvenile and
not a breeding adult.’® Remnant older forest stands in Forest Park
may provide adequate breeding sites for northern spotted owls,’!
but declining spotted owl population in Oregon due to habitat loss,
and the strong, detrimental competition from the invasive barred

owl are reducing the potential for spotted owl breeding in the
park.’2¥

32 Forest Park Wildlife Report « December 2012



Detailed Wildlife Information: Vertebrates

Nighthawks, Swifts, and Hummingbirds

Common nighthawks were once well distributed and abundant

in the Willamette Valley and the Portland area.’**¢ Though they
still occur here annually, they have become relatively rare and
there are no reports of them using Forest Park. Vaux’s swifts are
abundant and common in Portland during annual migrations.
This species historically nested and made nightly roosts in the
hollow tops of old-growth broken-top conifers, which are now
rare on the landscape. Portions of the large migrating flocks that
make a month-long roost at the Chapman School chimney in late
summer are seen splintering off and heading for Forest Park to
roost at dusk.’* Rufous hummingbirds nest in the interior of Forest
Park, and are common in flowering forest edges and shrublands

in spring and summer. Anna’s hummingbirds also feed and nest
near the forest edge, including in residential areas, and are present
year round. Data from the Portland CBC suggest that the regional
abundance of Anna’s hummingbirds has increased dramatically in
that past 40 years, from fewer than 10 hummingbird detections per
CBC in the early 1970s, to more than 100 in recent years.*®

Woodpeckers

Woodpeckers are important ecosystem engineers and create
cavities and feeding holes that become future homes for many
other species of mammal, bird, and reptile. Five species of
woodpecker breed in Forest Park, and the downy and pileated
woodpeckers are TEES Special Status Species. Pileated
woodpeckers, hairy woodpeckers, and red-breasted sapsuckers

are relatively abundant and well distributed throughout the park
interior. They are often conspicuous breeders because their
nestlings beg loudly from within the safety of the nest cavity,

and remain in the nest longer than similarly sized birds. Pileated
woodpeckers, the largest, are associated with mature conifer forests
and have returned to Forest Park as it has matured, after a decades-
long absence.”?¢ Pileated woodpeckers have continued to increase
during the past decade.”* Downy woodpeckers are associated with
deciduous forests, and their distribution in the park is patchy. Red-
breasted sapsuckers show some preference for mature and second-
growth coniferous or mixed forests and these habitats are abundant
in the park. The least common Forest Park woodpecker, the
northern flicker, prefers open forests and woodlands for breeding,
and is common in residential areas near the park perimeter,
particularly in winter. Though flickers were formerly abundant in
the park, the increasingly closed forest canopy has made them rare
in the park interior today. Historically, Lewis’s woodpeckers were
relatively common in the Portland area?”*® when black cottonwood

Pileated woodpecker
(Photo: Scott Carpenter)
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riparian forests were also common. But this species has not been
seen on the CBC since 1982. Lewis’s and acorn woodpeckers, and
yellow-bellied and red-naped sapsuckers are seen rarely.” These
four species are not currently considered part of the avifauna of
the park, though future management actions in favor of oaks and
cottonwoods could benefit Lewis’s and acorn woodpeckers.

Flycatchers

Flycatchers are found in the park during migration and the
breeding season. The Pacific-slope flycatcher is nearly ubiquitous
in the forest interior during the breeding season in all management
units. This is unique among the flycatchers. Olive-sided flycatchers
and western wood-pewees also breed in the park, but are relatively
uncommon and found almost exclusively along roadways including
Cornell and Germantown roads, and at shrubby forest edges,
especially near Firelane 13. The olive-sided flycatcher is a federal
species of concern that is experiencing steep population declines in
western North America (Table 9). Willow flycatchers and western
kingbirds are only rarely found in the park near the shrubby
powerline corridors such as the BPA Road. Hammond’s flycatchers
are occasionally found at the southern end of the park but their
breeding status is undetermined.

Olive-sided flycatcher
(Photo: Scott Carpenter)

Vireos

Four vireo species have been found in Forest Park, and Cassin’s,
Hutton’s, and warbling vireos are uncommon annual breeders.

For these species, their abundance and distribution in the park is
poorly understood. Forest Park lies near the southwestern breeding
range limit of the red-eyed vireo, a deciduous forest species. The
red-eyed vireo is considered rare and its occurrence in the park is
known only from historical sources.

Corvids

Five species of crows and jays breed in the park, but only the
Steller’s jay is relatively common in the forest interior. American
crows and western scrub jays are common along the forest edge.
Common ravens are a relatively recent addition to the Portland
metropolitan area and the park’s avifauna, and despite their name
are relatively uncommon breeders in the park. Since 2008, a least
two family groups of common ravens have been recorded breeding
near Saltzman and the BPA roads. Similarly, but much less
conspicuously, groups of gray jays have been recorded annually in
recent years exclusively north of Germantown Road.” Besides these
breeding-season detections, gray jays were found in Forest Park
during the 2010 Portland CBC for the first time in 41 years.
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Swallows

Four species of swallow commonly forage above the forest canopy
and along edges, and are presumed to occasionally roost in the
canopy as well. These aerial insectivores feast on flying insects
during spring, summer, and early fall. The barn swallow is known
to nest in man-made structures along the park perimeter, especially
near Skyline Boulevard. Tree and violet-green swallows are cavity
nesters that often breed near water, and though they may breed in
the park no nests have been reported. Purple martins and northern
rough-winged swallows are rarely detected in the park.

Chickadees, Nuthatches, and their Allies

Black-capped and chestnut-backed chickadees and red-breasted
nuthatches are ubiquitous throughout the park in all seasons. These
species are among the most abundant in the park, but nevertheless,
both black-capped and chestnut-backed chickadees show evidence
of recent population declines (Fig. 14). Brown creepers are also
common and well distributed, and their nests are occasionally
found behind the peeling bark of dead alder trees. Bushtits are

also fairly common, but also show evidence of decline. Flocks of
bushtits are found foraging in the forest from late summer through
winter. The white-breasted nuthatch, often associated with oak
habitat, is a TEES Special Status Species, and is uncommon to
rare in the park. A few isolated oak-ash stands along the eastern
park boundary provide limited habitat for them today, and could be
increased with management efforts.

Wrens, Kinglets, and Thrushes

The Pacific wren is probably the most abundant and well-
distributed avian species in the interior of Forest Park, and is
common in all seasons. In contrast, Bewick’s wren occurs only
along the shrubby forest edges, and is much less abundant. The
house wren is mostly absent from the park, but may occur along
the park’s residential edge.

Golden-crowned and ruby-crowned kinglets are fall and winter
residents, and flocks occur across the Portland region, including
Forest Park, during those seasons. Pacific wren

. . . . hoto: Scott Carpenter,
The American robin and the Swainson’s thrush are abundant avian @ P )

species during the breeding season and are widely distributed in
the park. Unpublished data on the population trend for robins

in the park are contradictory, in one case showing a significant
decrease near the southern park boundary,** and in another, an
increase.’* Among Catharus thrushes, the Swainson’s thrush is in
the park only in spring and summer, whereas the similar-looking
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hermit thrush is strictly a fall and winter resident, so these two
congeners complement one another temporally. In recent years,
the varied thrush, a TEES Special Status Species, has been
detected singing in the North Management Unit throughout the
spring and early summer, and is now considered a breeding species
in the park. In contrast, large flocks of varied thrush overwinter in
the park annually.

Warblers

Nine warbler species occur in the park, six of them breed there,
and six are TEES Special Status Species. Wilson’s warblers are
among the most common and well-distributed avian species in the
park interior during the breeding season. They are found breeding
in the shrub layer beneath the closed forest canopy, while black-
throated gray warblers breed in the canopy, and orange-crowned
warblers breed in shrubby forest edges. In some years, a few yellow
warblers can also be found in shrubby edge habitat. Other warbler
species, especially yellow-rumped and Townsend’s warblers, are
particularly abundant and conspicuous during spring migration,
and are often found in mixed flocks, sometimes in large numbers.

Sparrows

The spotted towhee has been studied in depth in regional city
parks, not including Forest Park. Though it was abundant in all
four parks where it was studied recently, two of the four park
populations were sinks, indicating that local reproduction did not
offset the level of adult mortality.*! In Forest Park, the spotted
towhee, song sparrow, and dark-eyed junco are common, vocal,
conspicuous, and well-distributed residents in the interior and the
perimeter edges in all seasons. Though still common, each of these
species shows evidence of population decline in recent years in the
park.”® In contrast, white-crowned sparrows are found near the
park boundary, especially near Skyline Boulevard. Fox, Lincoln’s,
and golden-crowned sparrows occur annually in winter in firelanes
and utility corridors, and the white-throated sparrow is also an
annual visitor.

Cardinals and Blackbirds

Each spring, the western tanager and the black-headed grosbeak
are colorful additions to the park avifauna, and are common
breeders throughout the park. Tanagers tend to breed and forage
in the forest canopy, whereas grosbeaks often inhabit understory
trees. Lazuli buntings are known only from historical sources and
are considered rare at forest edges. Blackbirds are found at the
park perimeter.
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Finches

Among finches, only the purple finch, a TEES Special Status
Species, is a well-distributed breeder in the park. The closely
related house finch is mostly restricted to the residential

edge. During the past decade, house finches have declined in
abundance in the park while purple finches have increased (Fig.
14). Pine siskins, American goldfinches, and lesser goldfinches
form conspicuous, noisy flocks and forage in the canopy during
migration and in winter; they may also breed in the park. Pine
siskins show evidence of steep decline in the park in the past
decade. In contrast, both the American and lesser goldfinch appear
to be increasing, the latter having increased dramatically in the
metropolitan area in recent years (Fig. 14).” The evening grosbeak
and the red crossbill, a TEES Special Status Species, also form
noisy flocks and feed in the canopy throughout the park during
migration. Red-crossbills also appear to be declining.”®

Mammals

Information on the diversity, abundance and distribution of
mammals in Forest Park comes from capture surveys,'***57 daytime
visual surveys,’**® 24-hour motion-detection camera surveys,”
small-owl prey analyses,"” large-owl prey and coyote-scat analyses,*
bat surveys,* red tree vole surveys," the BioBlitz for Forest

Park Wildlife,** oak habitat surveys,* and observational records

by regional wildlife experts, park staff, trail crews, researchers,
users, and neighbors (Table 10). Two reference works on regional
mammals, Natural History of Oregon Coast Mammals® and Land
Mammals of Oregon,® guided the species considered.

The years of field work overlapped for the Lichti (2002-2003)*’
and Dizney (2002-2004)*¢ projects, and much of our information
on the relative abundance of small mammals is from this brief
period. Lichti surveyed at two sites, one each in the Central and
North management units, while Dizney surveyed more intensively
at only a single upland site in the north along Firelane 10. No
trapping has been done in the brushy powerline corridors or the
few grassy areas in the park, but some owl and coyote prey items
may have been taken from these areas (e.g., rabbits). Motion-
detection camera surveys used the length of the Wildwood Trail as
a transect and thus surveyed all three management units. Cameras
were placed off-trail, and camera surveys complemented the small-

mammal surveys by locating meso-predators and flying squirrels. A northern flying squirrel foraging at night
Results of small-mammal surveys for some common species, in Forest Park, 2011
such as Douglas squirrels and deer mice, were consistent across (Photo: Dan Richardson and PP&R)

sources, but other results varied greatly such that species that were
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commonly detected by cameras or as owl prey were able to avoid
capture. Opportunistic observations by neighbors beyond the park
boundary and reports from park boundary residents were helpful
in understanding elk seasonal movements, and confirming elusive
species such as bobcat.

Information on carnivores is conflicting with respect to diversity,
abundance, and distribution, because observational information in
two management reports from the early 1990s is inconsistent with
other reports. For example, one report includes sightings and sign
of black bears at 9 of 23 sites during daytime visual surveys,*® and
another reports that black bears were observed at three of four sites
on just a few surveys.'” In contrast, other reports of black bears in
the park are rare.

Bats

"Ten species of bat have been recorded for Forest Park; all are native
to the region, and six are federally listed species of concern (Tables
5 and 9). The relative abundance, distribution, and habitat use of
bats in Forest Park is unknown, but bats have been detected in

all three management units. Surveys have been brief and isolated
to only a few sites. Both mist-netting and acoustic detection have
been used to sample bat diversity. Of the 30 individuals captured,
only three were females, half were captured in 1982 on a single
night, and 80% were from three species. The hoary bat was the
most common species captured, followed by the silver-haired

bat and the little brown bat. Sex-bias in the capture data was not
unexpected, because male and female bats are known to partition
food resources and select different feeding sites.’* In 2012, three
new species of bat (long-eared, long-legged, and Yuma myotis)
were detected by Susan Hurley and Justin Hiatt during the 2012
BioBlitz for Forest Park Wildlife.**

Bats of this region depend on insects for food, standing water to
drink, and structures for roosting. Locally common species such
as the long-legged myotis show a preference for large grand fir
snags in late-successional forests for roosting.”” The silver-haired
bat also roosts in snags, preferring canopy-topping ones with
exfoliating bark, vertical cracks, and cavities.®® Other bats may use
basal tree hollows for roosting, and bats are sometimes found at
greater density in fragmented, remnant old-growth stands than in
continuous old-growth.”” Forest Park has many habitat components
that are important for bats: streams, proximity to major waterways,
bridges, large grand fir, canopy-topping snags, basal hollows,

and fragmented old-growth remnants. But the relative density,
condition, and distribution of snags, hollows, and other potential
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roost sites is unknown, and it is not known to what extent these
structures and waterways are being used by bats.

Rodents

Squirrels

Six species of sciurids are found in the park and among these,
Douglas squirrels and Townsend’s chipmunks are native, diurnally
active, abundant, and widely distributed.'***” In addition, the
native northern flying squirrel is relatively common in mature
conifer stands and widely distributed in the park. The invasive
eastern fox and eastern gray squirrels are common along the park
perimeter, but both appear to be outcompeted or heavily predated
in the forest interior and are rarely found there. All of the above
squirrels are fed upon by owls that breed in the park. Isolated
groups of California ground squirrels are known to occur along
the Willamette River and near Hoyt Arboretum,">% but it is
unknown whether any ground squirrel populations are using the
park. The native western gray squirrel is often associated with
oak habitat, but none have been found in that or other habitats in
Forest Park.

Mice, Voles, and Woodrats

"Two species of native mice occur in the park, the deer mouse

and the Pacific jumping mouse. The former has been captured

or detected as owl prey more than 1,200 times in the park, and is
abundant and ubiquitous on the landscape, while the latter is rare
and its distribution poorly understood. Part of the discrepancy in
capture history may be habitat-related. Pacific jumping mice prefer
riparian alder, which has been seldom surveyed. Deer mice are an
important prey source for many park species. Deer mice made up
two-thirds of the prey animals identified in the combined diets
of barred owls, great horned owls, and coyotes in Forest Park in
the spring of 2012. Northern pygmy-owls in Forest Park produce
larger clutches and more owlets in years when deer mice are
especially abundant.'?

"Two species of vole occur in the park, the creeping and Townsend’s
voles. Both of these are relatively abundant and well distributed.
Townsend’s are the largest North American vole and often occur
at high densities, making them valuable prey for other wildlife
species. The red tree vole, a federally listed species of concern, is
arboreal, shows a preference for older forests,* and is important
prey for northern spotted owls in the Coast Range.” Although Deer mouse
Forest Park habitat appears suitable for red tree voles, targeted

surveys in the old-growth forest canopy in 2012 found none.*

Red tree vole habitat in the north Oregon Coast Range has been
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mostly eliminated by logging and stand-replacing fires, and the
voles are mostly extirpated from that region, so naturally occurring
recolonization of the park is unlikely. Four other vole species

may occur in the park, but have never been detected (Table 4,
occurrence undetermined). Among these, white-footed voles are
endemic to Oregon and northern California and of concern at the
state and federal levels (Table 9). Forest Park lies at the northern
range limit of both the white-footed and red tree vole. White-
footed, Townsend’s, and long-tailed voles are somewhat associated
with riparian alder habitat,?! which is common in Forest Park

but has been poorly surveyed. Gray-tailed voles are a grassland-
associated species are thus habitat-limited in the park. Western
red-backed voles spend much of their lives below ground or in and
under downed logs and stumps,’! and are not readily detected by
terrestrial trapping surveys.

No woodrats (Neotorna species) have been reported in Forest Park
in recent decades. The habitat may support both the dusky-footed
and bushy-tailed species, and the park lies within the range of
both.? Woodrats are large relative to most small mammals, and are
an important food source for many predators including northern
spotted owls, bobcats, coyotes, and weasels. At least one regional
wildlife expert observed woodrats in the park into the 1980s,

and has suggested that non-native rat species may have replaced
woodrats in the park.”

The North American porcupine is known to occur in the park
from observational records of a single live specimen in the central
management unit in 2008°* and a road-killed individual found later
that same year on NW Cornell Road.®® Porcupines are nocturnal
and semi-arboreal, and occur in mature mixed-conifer forest where
they sometimes gnaw the bark off the boles of trees to eat the
cambium layer.”" Sign of porcupines can therefore be conspicuous
despite their nocturnal habits. Porcupines are considered rare

in the park and may be mostly absent, but their distribution and
abundance is poorly understood.

Pocket gophers

Pocket gophers (Thomomys species) are considered absent from
Forest Park pending additional targeted surveys. Two species,

the Mazamas pocket gopher and the Camas pocket gopher, occur
regionally. Pocket gophers may occur in Forest Park, because a few,
small, isolated grassy meadows are found in the South (Holman
meadow, Birch trailhead), Central (under water towers), and North
management units (Keilhorn meadow). Members of this genus have
been located in the Tualatin Mountain Range."
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Mountain beaver

Mountain beaver (a.k.a. “boomer”) occur and breed in Forest Park
but their distribution and abundance is poorly understood. The
lack of records in the park, and the few observed burrows, suggests
that mountain beaver may be localized and not well distributed.
Boomers are seldom seen because they are nocturnal. Two separate,
active burrow chambers were located in the North management
unit in 2012 and individual boomers were photographed there.
Mountain beavers gather and neatly store food resources just
outside of their numerous, burrow entrances and therefore the
presence of even a single animal on the landscape is somewhat
conspicuous. Mountain beavers feed on foods that are common

in Forest Park such as ferns, herbs, young woody shoots, and
sapling trees. One burrow entrance in Forest Park contained fresh
clippings from Pacific waterleaf and trillium, and another entrance
was littered with discarded sword fern stems.”

American beaver

American beaver are relatively common in the Willamette and
Tualatin valleys, but are rare in Forest Park. In 2012, during late
winter, evidence of recent beaver activity was found in the upper
reaches of Doane Creek near the Wildwood Trail.”! The evidence
included a recently felled western hemlock tree, chews, and tracks.
No lodges or dams have ever been reported in the park, and park
soils and streams do not support bank denning, so beaver do not
breed there.

Lagomorphs

Rabbits
Only the brush rabbit has been observed in Forest Park. Rabbits Tree felled by beaver
are typically found in brushy habitat along the forest edge, and are

seldom seen in the park’s forest interior. Great horned owls and

coyotes are known to feed on rabbits in the park.

Insectivores (Soricomorpha)

Shrews

Among the three species of native shrew that occur in the park,
Trowbridge’s shrew is widely distributed and the most abundant.
Seventy-five percent of all shrews captured in three studies were
Trowbridge’s shrew.!**%3" They eat a variety of foods that are
abundant in the park, including conifer seeds, fungi, mollusks,
worms, spiders, and insects.”” The vagrant shrew, an insectivore
famous for its use of echo-location, is also common and well
distributed, especially in riparian habitat. The Pacific water shrew
is stream-associated and considered rare because its occurrence in
the park is based on a single capture record in 2002.°¢ Forest Park
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Short-tailed weasel bunting at night
in winter in Forest Park, 2012
(Photo: Jobn Deshler and PP&R)

lies near the western edge of the broad range of the American
water shrew and it has not been found here, but may occur.

In addition to the above “true shrews,” the shrew-mole is also
relatively common and well distributed in the park based mainly on
owl prey analyses'** and dead trailside specimens.

Moles

"Two species of mole inhabit the park, and the coast mole, due to
its strong association with forest habitat, is the most abundant and
widely distributed. Nevertheless, coast moles have mostly avoided
capture, perhaps because they are fossorial (burrowing) and
insectivorous, and may ignore typical trapping baits. The much
larger Townsend’s mole is usually found in grasslands rather than
forests. Nevertheless, an individual Townsend’s mole was captured
in the park,’® several were found in the diet of large owls,* and
dead specimens are occasionally found .

Carnivores

Coyote, raccoons, striped skunks, long-tailed weasels, and short-
tailed weasels are relatively common and well distributed in the

park. All of these species are primarily active at night and are seldom
encountered by park visitors. In contrast, several other carnivores are
considered rare in the park. Photographic evidence of a single spotted
skunk in the central management unit in 2010 is the only record for
that species in the park.

Bobcat are secretive and nocturnal, but adults with young have
been photographed near Balch Creek. Bobcats breed annually
beyond the park boundary along Cedar Mill Creek.”® Bobcats are
presumed to occupy and use the park at the low densities typical
for medium-sized, wide-ranging carnivorous species. Cougar have
never been reported in the park, but are considered a rare species
due to their habitat associations, elusive habits, regional sightings,”
and occupancy in the Coast Range.

Observational records indicate that black bears use the park for
short durations about once or twice every 10 years. For example, in
1986 a volunteer trail worker, Bruno Kowalski, reported observing
a sow black bear with two cubs along a newly constructed section
of the Wildwood Trail between Germantown and Springville
roads. Bear sightings in the early 1990s were relatively common'®*
and may have been of the same individual animal. Since then,
black bear have not been reported within the park boundary. Two
black bear sightings were among the many wildlife observations
collected by upper Rock Creek residents just beyond the northwest
park boundary from 2003 to 2006.”* The park does contain foods
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for bears, including succulent shoots, huckleberries, salmonberries,
thimbleberries, salal berries, small mammals, nestling birds and
eggs, ants, flowers, grubs, and fungi. In most years, no bears or
their sign are found in the park. Berry-filled coyote scats and runny
deer scat are commonly mistaken for bear scat.

Observations of foxes in Forest Park are rare, and mostly historical.
Audubon staff observed an individual red fox moving along the
Lower Macleay Trail in late 2011. However, prior to that, a red fox
had not been reported since 1991.% The regional fox population
may have declined due to the historical trapping of foxes on Sauvie
Island to prevent waterfowl harassment.*® Gray foxes have not been
reported in the park, but occurred regionally until around 1990.”

Gray wolves do not occur in Forest Park, and no historical records
for wolves exist because the wolf was extirpated from Oregon

by hunting and trapping prior to park establishment. The Coast
Range is suitable habitat for wolves, and in recent years a few
collared wolves have dispersed hundreds of miles into central and
southern Oregon. Only a small fraction of the wolf population in
Oregon and the surrounding states are collared. Recolonization of
suitable habitat by wolves is a process that can occur rapidly,” and
wolves may soon recolonize the Coast Range.

Ungulates

Black-tailed deer and elk both occur annually in the park, which
offers forest edge habitat for cover, a few broad trail-less forest
interior areas for bedding down, and food. The park lacks extensive
grasslands that hold the preferred foods for these species, but does
offer a few small grassy areas at Holman meadow, Keilhorn meadow,
near trailheads along NW 53rd Avenue, and in utility corridors.

Black-tailed deer are well distributed in the park. Bucks, does,

and fawns have been photographed in the park, which can be
considered breeding habitat. Deer often travel to and from the park
to rural grasslands, and move across Highway 30 to reach habitat
along the Willamette River.

Elk occur annually in some seasons. In some years, small numbers
of elk will be resident throughout the winter or summer seasons,
remaining inconspicuous in the few broad trail-less areas in the
North management unit. In places where elk breed, they are often
conspicuous and noisy during the fall, because cow elk aggregate
into harems, and bulls bugle loudly and often. Elk are seldom
observed in Forest Park during the fall breeding season, though
two bulls spent several weeks near the extreme southern edge of
the park in late summer and early fall 2012.
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Near the northern part of the park, Linnton neighborhood
residents report annual early winter incursions by elk,”” and

tracks and scat are regularly found along powerline corridors,

near Firelanes 12 and 13, in Linnton Park, and near Newton
Creek.” Skyline area residents also report elk movements in and
out of the park along the southwestern boundary, and upper Rock
Creek residents regularly see herds numbering from 10 to 50
individuals in their private fields and pastures northwest of the park
boundary.”* Small elk herds are also occasionally seen along the
park boundary at Newberry Road, occasionally numbering around
20 individuals.”® In 2009, a herd of approximately 20 elk moved
through the park.

Marsupials

The Virginia opossum is common and widely distributed in and
around Forest Park. Opossums are native to the southeastern
United States and were first introduced into Oregon around 1915
as released pets.”

Fish

Information on fish comes mostly from in-stream surveys by
Portland’s Bureau of Environmental Services (BES),” and from
observations by regional wildlife experts. Fish diversity is low

in Forest Park relative to other regional waterways and other
taxonomic groups in the park. The four species that do occur are
native to the region. No fish species are widely distributed in the
park, and two federally listed species are found only as juveniles in
the lowest reach of Miller Creek in some seasons. Only two species
occur and breed in multiple streams. Fish populations are limited
in the park by stream conditions, including stream gradients and
culverts that prevent upstream fish passage except at Miller Creek.

Salmonids

A small viable population of cutthroat trout is present in Balch
Creek. This disjunct trout population has been self-sustaining for
many decades. It is unknown whether the current population is

a remnant of an historic population that was isolated by culvert
construction, or whether trout were introduced to the stream
afterward. A few juvenile cutthroat trout, juvenile coho salmon,
and juvenile steelhead are occasionally found in the lowest reaches
of Miller Creek, and late in 2012, crews collected an adult cutthroat
trout there. All three species are presumed to breed there.

Cottids

Reticulate sculpin occur and breed in some major streams in Forest
Park, but are absent from Balch and Saltzman creeks.
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Amphibians

Information on amphibians in Forest Park comes from research
projects,®”#! an amphibian monitoring program,* surveys by
regional amphibian experts,”##* the BioBlitz for Forest Park
Wildlife,** and reports from PP&R staff, trail crews, and boundary
residents (Table 10). Most surveys were conducted in the Central
and North management units. Information on amphibians is often
complementary (upland vs. stream surveys), but is sometimes
conflicting with respect to the abundance and distribution of
terrestrial-, pond-, and stream-breeding species in Forest Park.
Interestingly, some fall surveys found gravid female salamanders,
suggesting that some amphibians in Forest Park are able to extend
the spring season breeding into other wet seasons.®

At least seven species of amphibian inhabit Forest Park, including
five salamanders and two frog species (Table 6). All amphibians in
the park are Oregon native species, and the northern red-legged
frog is a TEES Special Status Species. One additional species, the
northwestern salamander, may occur in the park, but has not been
detected. Amphibian species that require water for egg-laying are
limited by the scarcity of ponds and cold, clear streams. Forested
habitat is abundant for fully terrestrial salamanders that lay their
eggs underground or in rotting logs.

Pond-breeding salamanders

Rough-skinned newts are locally abundant in the park, but only
at a few sites. Newts require ponds for breeding and are found
mostly near Balch Creek, due to its proximity to the Portland
Audubon Society’s pond where hundreds breed each year, and near Western red-backed salamander
Miller Creek, where dozens are found annually during dispersal to

and from breeding sites. One backyard pond on Newberry Road

near Miller Creek is a known breeding site for newts. Terrestrial-

phase newts have not been encountered during trapping surveys

and terrestrial habitat searches, and are considered uncommon

across most of the park. The regionally occurring northwestern

and long-toed salamanders have not been detected in Forest

Park. Northwestern salamanders breed in nearby ponds and are

likely to occur in the park, but adults spend most of their lives

underground and are seldom encountered even where they do

occur. Egg mass surveys are necessary to determine if this species

occurs in the park. Long-toed salamanders are associated with

wetlands, small ponds, and meadows, which are rare in Forest

Park, so this species is not believed to occur there although it is

common in nearby wetlands.
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Northern red-legged frog found at
Springville Creek in Forest Park,
April 2012

(Photo: Fohn Deshler and Art Colson)

Stream-breeding salamanders

Coastal giant salamanders are abundant as neonates in the low
reaches of major streams in the park, and adults are occasionally
found in nearby upland habitat. A single survey in Saltzman Creek
in 2011 found 90 juvenile giant salamanders there.*' The streams
in Forest Park are not cold or fast enough to support other regional
stream-breeding amphibians such as Cope’s giant salamander or
Columbia or Cascade torrent salamanders.

Terrestrial salamanders

Ensatina salamanders, Dunn’s salamander, and western red-backed
salamander are abundant and widely distributed, particularly
where large woody debris is shaded by coniferous forest. Ensatina
salamanders are the most common salamander in upland habitats
in the park. Western red-backed and Dunn’s salamanders are also
common in riparian and upland habitats.

Neither the Oregon slender salamander nor the clouded
salamander, which occur regionally, has been detected in the
park. The clouded salamander, a climbing salamander and a
TEES Special Status Species, occurs regionally in the Tualatin
Mountains. This species prefers moist habitats on the forest floor,
but is at least semi-arboreal and has been found high up on large
snags. Further surveys could discover its presence in the park.

The Oregon slender salamander, a federal species of concern that
occurs in the Cascade Mountains of Oregon, has not been detected
in Forest Park. However, the habitat requirements and distribution
of the Oregon slender salamander are poorly understood, and
although this species is most often associated with late-successional
Douglas-fir forests in the Cascades, breeding populations have
been found in Gresham in narrow riparian buffers of suburban
residential areas.®*

Frogs

Two resident frogs, the northern red-legged frog and Pacific

tree frog, have been captured in undocumented numbers during
surveys. Pacific tree frogs appear widely distributed and abundant
across the most of the park in moist upland and riparian habitat.
At some locations, including lower Maple Creek, large numbers
vocalize during the breeding season, creating a chorus that gives
this species its alternative name: the Pacific chorus frog.

Northern red-legged frogs, an Oregon vulnerable species and
tederal species of concern, are relatively common in both riparian
and upland habitats in the park. Dispersal distances of up to 2
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miles are possible for this species, so it is able to breed both in
and beyond the park boundary, and to use upland habitats in the
park for foraging outside of the breeding season. Many breed in
ponds on private lands along the north and northwest boundaries

of the park.

Forest Park has no suitable habitat for the rare, sensitive Oregon
spotted frog, which occurred historically in the Willamette

Valley, and they are not present in the park. The streams are too
warm and silty for the regionally occurring coastal tailed frog to

be present in the park. The regionally abundant and non-native
American bullfrog also does not occur there, due to a lack of sunny,
permanent ponds.

Reptiles

No formal reptile surveys or research projects have occurred

in Forest Park so all evidence of reptiles there is based on
observations by regional wildlife experts,”**% many of these from
the intermediate past. Only three reptilian species are confirmed
for the park, and two are closely related snakes (Table 6). The
closed forest canopy limits the amount of available habitat for most
species, except live-bearing ones. Egg-laying species rely on direct
sunlight to warm their nests, and direct sunlight only strikes the
forest floor in profusion along portions of utility corridors, at the
historic rock quarry along Highway 30, and at the forest edge.

Snakes

The common garter snake and northwestern garter snake are
known to occur and breed in the park. At the height of summer
garter snakes are conspicuous along open utility corridors, and
they are occasionally road-killed near the forest edge.

The rubber boa, a constricting snake, inhabits a variety of habitats
in Oregon, and though it has not been reported in the park, it

may occur there.® Rubber boas are found regionally in coniferous
forests, and unlike many reptiles, boas are sometimes active at mild
temperatures (e.g., 50° F). They will inhabit the forest floor under
a closed tree canopy that other reptiles shun, and they give birth to
live young. Surveys using methods developed by Hoyer® should be
able to confirm the presence or absence of this species.
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Lizards

Among lizards, only the northern alligator lizard, a live bearer,

has been recorded in Forest Park, and only a single specimen from
the early 1990s.% Forest Park is within the range of the southern
alligator lizard, western skink, and western fence lizard, but these
lizards have not been detected and the latter two are egg-laying and
therefore unlikely to occur.

Turtles

No turtles occur in Forest Park due to the lack of sunny permanent
ponds and adjacent open uplands.

Banana slugs
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Mollusks

Information on the diversity and abundance of most terrestrial
slugs and snails in Forest Park comes primarily from a research

a project at Upper Macleay Park.*® Additional information on
mollusk diversity was collected during in-stream and terrestrial
surveys,” during the BioBlitz for Forest Park Wildlife,** and from
observations by park staff and researchers. Surveys for stream
invertebrates in Balch Creek are the only source of information

on freshwater clams and snails.”” Surveys targeting aquatic mussels
were conducted in the low reaches of some major streams, and none
were found.**

Most mollusk species in Forest Park are native and terrestrial, and
six terrestrial species are relatively abundant (Table 7; Fig. 16). A
single species, the Oregon megomphix (Megomphix bemphilli) is a
species of concern for the Oregon Natural Heritage Program and
the U.S. Bureau of Land Management. Some large slugs and snails
are abundant and well distributed in the park, but information

on small, inconspicuous species are lacking. Details on mollusk
ecology in the park are also mostly lacking.

Slugs

Four species of slug have been documented, and 79% of individuals
detected in 2005 were banana slugs. Two taildropper species made
up most of the rest of the specimens in that survey. The fact that
only a single specimen of European red slug was found was used to
suggest that invasive mollusks in Forest Park are being outcompeted
by native species.”” However, the European red slug made up nearly
30% of the slug specimens found during the 2012 BioBlitz** and

no taildroppers were found during the event. Banana slugs are a
common prey item of coastal giant salamanders.

Snails

Six species of larger snail occur in Forest Park.?” Although the
large, beautifully marked Pacific sideband snail is abundant,
well distributed, and often noticed by park visitors, the smaller,
pale-green robust lancetooth is the most common snail in the
park. The robust lancetooth and northwest hesperian made up
91% of all snails found in surveys in 2005, though only a single
northwest hesperian was found during the 2012 BioBlitz. Thus, the
limited information on relative abundance of snails is somewhat
contradictory, perhaps due to differing moisture conditions at
the time of surveys. The Oregon forest snail, a common snail of
northwest Oregon forests, has not been found. Although basic
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An eight-spotted skimmer; a
dragonfly, from the BioBlitz for
Forest Park Wildlife, 2012

(Photo: Rachel Felice with Robert
Richardson and Brendon Boudinot)

information on snail ecology is known, detailed information on the
ecology of snails in the park is lacking. Barred owls preyed upon
Pacific sideband snails in 2012, sometimes swallowing the entire
snail and shell whole, later regurgitating the unbroken snail shell
within a pellet of discarded fur and bones from other prey items.*

Microsnails

Among the seven species of microsnails, three species contributed
85% of total abundance in one survey (Fig. 16). Microsnails are an
inconspicuous and poorly understood group of park wildlife. Most
microsnails are semelparous, breeding only once in their lifetime,

and die within a year.

Aquatic bivalves and snails

Freshwater bivalves, mussels and clams, have complex life cycles
and can be exceptionally long-lived. In some ecosystems they
function as important food resources, and their filter-feeding
cleans bacteria, algae, and sediment from waterways. Three species
of aquatic snail and clam were found in Balch Creek in 2011.7
Surveys of major park streams for aquatic mussels, including
floaters (Anodonta sp.) and western pearlshells, found none.?* Data
from other streams in the park are lacking.

Arthropods

Information on the diversity of insects, spiders, millipedes,
springtails, crustaceans, and other arthropods comes primarily
from annual surveys for wood-boring insect pests,***’ regional
entomologists participating in the BioBlitz for Forest Park
Wildlife,** stream invertebrate monitoring in Balch Creek,” and
riparian monitoring.”® A few additional species identifications have
been contributed by park staff and researchers.

More than 440 species have been placed in an inventory for the
park (Table 11). However, our understanding of insects and their
allies remains poor relative to vertebrate wildlife. For example,
although more than 50 mosquito species occur in Oregon,

none have been identified to species in the park and placed in
our inventory. Thus, we not only lack information on relative
abundance, distribution, and ecology of most arthropods in the
park, but our best estimate of diversity is certainly low.

About 10% of the arthropod species documented for the park
are non-native,’ and their impact is poorly understood. Several
spiders, ants, beetles, and moths in the park have their origins
in Europe and Asia. A few of these are a bark beetle (Xyleborinus
saxesenii), a common woodlouse (Oniscus asellus), a pavement ant
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(Tetramorium caespitum), a spotted-wing fly (Drosophila suzukii), and
a crab spider (Philodromus rufus).

The most diverse, conspicuous, and abundant groups of arthropods
are highlighted below.

Arachnids

All information on arachnids is from the 2012 BioBlitz for Forest
Park Wildlife. Eighteen species of arachnids were collected, and
these are mostly spiders and harvestmen (Table 11). Spiders are
abundant and become conspicuous, especially the orb-weaving
species, during the summer months. Systematic arachnid surveys
are lacking, and no pseudoscorpions, a common, diverse, and
abundant taxonomic group, have been documented. Similarly, ticks
and mites have not been well accounted. Only a single tick species
has been documented (Ixodes sp.), even though 13 more species of
Ixodes occur in Oregon, each with a specific host preference.

Centipedes and millipedes

Four species of millipede and two centipedes are known to occur
in Forest Park, and there are probably many more. The clown
millipede, Harpabe haydeniana, is distinctive for its aposematic
coloration: bright yellow spots on a black or dark brown
background. The clown millipede is able to release hydrogen
cyanide as a defense against predators, which may allow it to

be ?ctiv'e duripg the' day: cher milliped'es, such as an all-dark during the 2012 BioBlitz
cylindrical spirobolid millipede, are typically nocturnal. One

ground beetle found in the park, Promecognathus crassus, is a

specialist predator of the clown millipede; the Dejean’s night-

stalking tiger beetle (Omus dejeani) and Pterostichus lama have

also been observed feeding on this species. Studies at the H.J.

Andrews Experimental Forest, located in the Cascade foothills

east of Eugene, suggest that the clown millipede is a keystone

decomposer.”

Springtails (Collembola)

Although long regarded as primitive insects, springtails are now
treated as a separate class of six-legged arthropod (Hexapoda).
Springtails occur in Forest Park, but none have yet been identified
to species. These small arthropods get their common name from
an appendage that hooks under the abdomen, acquiring such
great muscle tension that it hurls the springtail into the air 30
times or more its length. Springtails are important components
of forest floor food web, and can be incredibly abundant within
the upper soil layers and within decomposing leaves, needles, and
wood. Some species of pseudoscorpion and beetle are specialist

Waolf spiders collected in a container
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One of the many beetles found
during the 2012 BioBlitz

springtail predators. Recent research also shows that springtails are
important in the transportation of moss spores, acting in a similar
manner to bees pollinating flowers.”

Insects

Beetles

Beetles are among the most diverse orders or animals in the

world, and are the most diverse group documented in Forest

Park at nearly 200 species (Table 10). Over 5,000 species occur in
Oregon, and the full diversity in Forest Park is certainly greater
than currently documented. Most beetle surveys in Forest Park
have focused on the northeastern edge near the Port of Portland in
attempts to detect wood-boring, non-native pests that could harm
Oregon forests. Beetle families that were not the target of those
surveys are underrepresented. For example, over 80 species of lady
beetle occur in Oregon, but only three species have been identified
in the park. Other diverse families in Oregon are also currently
underrepresented, such as the Chrysomelidae (leaf beetles) and
Staphylinidae (rove beetles).

The great species diversity of beetles is also reflected in the
diversity of their ecological roles. Beetles are important
decomposers, particularly of dead wood and vegetation, animal
waste, and carrion. For instance, larvae of two families well
represented in Forest Park, the Buprestidae (flatheaded borers

and jewel beetles) and Cerambycidae (long-horned beetles), bore
under the bark and into the wood of shrubs and trees. Although
most species attack severely stressed, dying, or recently dead trees,
some are notable for attacking and possibly killing healthy hosts.
Beetle activities such as these help create coarse woody debris

and snags, key habitat components that benefit many vertebrate
species. The adults of many beetles also are important pollinators.
Some beetle species even mimic the colors of wasps and bees, such
as the black-and-yellow-banded long-horned beetles in the genus
Xestoleptura. The larvae of jewel beetles and long-horned borers are
well known as important food for woodpeckers and other wildlife,
comprising nearly one-third of the diet of hairy woodpeckers in
some locales.” Bark beetles burrow through bark and produce the
familiar gallery tunnels in the sapwood immediately inside the
bark of trees and shrubs. Beetles often thought of as wood-feeding
actually feed on fungi instead. Most wood-boring species have one
or more associated symbiotic fungi which are either food for larval
beetles, or are important for reducing tree defenses. One species
that occurs in Forest Park, the Douglas-fir beetle, Dendroctonus
pseudotsugae, sometimes attacks and kills healthy trees. In some
cases in western Oregon, trees have been killed over large areas.”
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Ambrosia beetles, a group of bark beetles, bore directly into the
sapwood and sometimes even the hardwood. Some ambrosia
beetles are restricted to just one or two plant genera. For instance,
the only hosts of the oak ambrosia beetle, Monarthrum scutellare,
are oaks and their relatives. Without oaks in the park, this species
would be absent.

Predation is a common foraging strategy for beetles, particularly
in the families of ground beetles (Carabidae), soldier beetles
(Cantharidae), lady beetles (Coccinellidae), and rove beetles
(Staphylinidae). Soldier beetles and lady beetles are particularly
noted for preying upon soft-bodied plant-feeding insects such as
aphids and help control these populations. Members of the genus
Scaphinotus readily feed on snails and slugs, regurgitating digestive
enzymes onto the flesh of their prey and slurping up the resulting
“escargot soup.” Another ground beetle, Promecognathus crassus, is a
specialized predator of the clown millipede and related millipedes.
Although its prey is often three times its length and 5 to 10 times
its weight, this beetle easily and quickly subdues the millipedes
through an elegant and sophisticated prey capture behavior. Some
soil fungal feeders are so adapted to their habitat that they are
completely eyeless, including Pinodytes newelli, found during the
2012 BioBlitz. While we generally think of lady beetles as aphid-
eating machines, one of the three species documented from Forest
Park is Psyllobora vigintimaculata, which feeds on mildew.

Ants, bees and wasps

Hymenopterans are a fairly diverse order of insects in Forest Park,
currently represented by four families and 19 species, mostly bees
and ants. Ants are conspicuous at the forage edges and in disturbed
area due to their abundance. At least nine ant species are found in
the park. Two of the most readily encountered species are non-
native, the odorous house ant (Tapinoma sessile) and the pavement
ant (Tetramorium caespitum). The thatching ant, Formica obscuripes,
is also noticeable because of the large mounds of plant debris

over nest entrances. Ants consume a wide variety of foods in the
forest including the honeydew from aphids. Some ant species,

like some beetles, cultivate fungi as a food source. Carpenter

ants, represented in Forest Park at this time by a single species,
Camponotus modoc, provide a crucial step in the decomposition of
wood by excavating galleries for their colonies within standing
snags, downed woody debris, and stumps. The carpenter ants don’t
consume wood; they just chew out cavities in which to live. Ants
and their larvae can be an important seasonal food for many other
wildlife species, including woodpeckers.
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Swallowtail butterfly

Bees and wasps are important pollinators in the park, and are more
diverse than ants in Oregon. Most species are solitary. Bumblebees
(Bombus sp.) are a relatively diverse genus, with four species
currently documented in the park. Yellow-jackets (Vespidae), which
are wasp species, also occur in the park. Some of these wasps create
the familiar football-shaped nests that hang from tree branches,
and others nest in the ground. Two of the families of wasps known
from Forest Park, Cimicidae and Tenthredinidae, are sawflies. The
larvae of these primitive wasp species feed on the foliage of shrubs
and trees. Others bore within dying and dead trees, similar to the
larvae of wood-boring beetles. Occasionally, the conifer-feeding
Tenthredinidae species can defoliate large areas, though this has
not occurred in the park.

Moths and Butterflies

After beetles, species in the order Lepidoptera are the most diverse
group of animals in Forest Park. One hundred fifty species from
25 families of moths and butterflies are currently known to occur
and many of these are abundant. Adult moths and butterflies are
important as pollinators, especially of night-flowering plants.
Adult moths are also important food for wildlife, including

bats, flycatchers, swallows, and pygmy-owls. Larval forms are
important consumers of plant material and are food for wildlife
species at all levels of forest structure. Warblers and chickadees
pluck caterpillars from shrubs and the tree canopy, and thrushes,
sparrows, frogs, and shrews ply them from the forest floor. Larval
lepidopterans are voracious herbivores and some species, such

as spruce budworms and tussock moths, can act as defoliators,
typically of ornamental rather than native plant species. The
western tent caterpillar, Malacosoma disstria, has periodic outbreaks
and defoliates host trees, but rarely has lasting detrimental effects
to tree health. The conversion of plant biomass into caterpillars
and their excrement is an important cycle for forest health.

Several species of the moth in the park are non-native, including
the beautifully patterned cinnabar moth (7yria jacobaeae). Recent
surveys in the park by the Oregon Department of Agriculture
(ODA) and the USDA for the Asian gypsy moth, a serious forest
pest, have found none, but gypsy moths were found and eradicated
in years past.

Stoneflies, Mayflies, and Caddisflies

Stream invertebrates in Balch Creek are an important food for
many other species, especially the cutthroat trout and the juvenile
coastal giant salamanders there. Depending on the year, 20 to 70
individual insects are found in a single square foot of streambed
in Balch Creek.” Seventeen families of caddis-,may-, true-, and
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stoneflies are known to occur there, and although the family
richness is relatively even among these groups, abundance is heavily
weighted toward mayflies (Figs. 19 and 20). For the collection of all
stream invertebrates in Balch Creek, including amphipods, annual
abundance follows climatic cycles (Fig. 21). Precipitation, driven

by climatic cycles, brings nitrogen into the stream, and increased
nitrogen negatively affects invertebrate populations there.

Worms

Information on worms in Forest Park is scant. The common
earthworm (Lumbricus terrestris) is known to occur, and aquatic
oligochaete worms are found in Balch Creek. Worms can be
important food for birds and other wildlife, and aquatic species are
sometimes eaten by juvenile giant salamanders.

Data being collected during the 2012 BioBlitz in Forest Park
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Band-tailed pigeon adult and juvenile on nest
(Photo: Scott Carpenter)
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The 1995 Forest Park Natural Resources Management Plan establishes
two conservation goals that are particularly relevant to wildlife.
The first regards a trajectory for park management that creates an
ancient forest ecosystem and protects animal communities. The
second mandates the design of restoration projects that (1) maintain
and enhance regional biodiversity, (2) provide wildlife habitat for
both resident and migrant species, (3) improve aquatic habitat, and
(4) repair damaged and fragmented natural systems. Through park
management efforts, several goals have been achieved and some
others are pending, but several threats also exist that may hinder
the park management trajectory with respect to wildlife:

¢ Climate change

* Non-native invasive plants

* Non-native invasive insects and other wildlife

* Habitat alteration outside of the park

¢ Utility corridor management (habitat alteration within the park)

¢ [Illegal park activities: homeless camps, rogue trails, nocturnal
recreation

* Domestic cats at the park perimeter

¢ Air pollution

* Water quality degradation in Balch Creek

* Parasites, poisons, and persecution

¢ Fire and fire management

Climate Change

Perhaps no greater threat exists to the stated goal of growing an
ancient forest and to the wildlife that would inhabit it than climate
change. Regional scientists and natural resource agency directors
have recently published The Oregon Climate Change Adaptation
Framework® and the Washington Climate Change Impact Assessment”
outlining the possible effects of climate change on the region over
the next 40 to 50 years. The effects mentioned are pertinent to the
habitat and the wildlife in Forest Park, and the ones below have
been deemed very likely, likely, or more than likely for Oregon:

* increase in average annual temperatures and the likelihood of
extreme heat events

¢ changes in the timing and quality of available water

* increase in wildfire frequency, intensity, and extent

¢ increased incidence of drought

* loss of wetlands

* increased frequency of extreme precipitation events and flood
magnitude

* increased landslides
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Based on the above, the Oregon report predicts that some wildlife
and plant species will undergo both latitudinal and elevational
shifts in their geographical distribution. Some species are predicted
to decline in abundance or become locally extinct. In particular,
species that are strongly associated with aquatic, wetland, and
riparian habitats are predicted to suffer detrimental impacts

as stream flows are reduced and droughts increase. Fish and
amphibians are therefore most directly vulnerable to changes in
climate. The impact of climate change on park habitats, especially
water availability, will alter the diversity and abundance of all
wildlife groups, including mammals and birds that rely on daily
water intake, and on the plant and insect food sources near the
bottom of the food web. Insects, including non-native pests, will
likely increase in abundance annually as average temperatures
gradually rise. Furthermore, the life cycle of plants and animals
may become offset such that leaf emergence, flowering, and fruiting
are no longer timed to match the appetites of larval moths and
migratory birds, or the development of bee colonies. Fruit-bearing
plants are likely to suffer poor crops and become less available

as food for many species, from coyotes and deer to waxwings

and thrushes. Because Forest Park is a relatively isolated forest
fragment, any species losses will be difficult to regain through
recolonization.

Non-native Invasive Plants

Invasive plants are among the greatest threats to wildlife diversity
and abundance in the park, and are likely to remain so well into

the future. Non-native invasive plants, particularly English ivy,
English holly, and Himalayan blackberry, can reduce diverse,
native plant communities to indistinct monocultures of a single or
few groundcover or shrub species. When invasive plants are not
controlled, the resulting lack of floristic diversity is particularly
detrimental to arthropod diversity, but it is likely to have broad
negative impacts on the distribution and abundance of vertebrate
wildlife too. PP&R staff (the Protect the Best Program and City
Nature West), Portland’s BES crews, and volunteers and staff at
the No Ivy League and the Forest Park Conservancy are currently
engaged in activities to control the spread and establishment of
invasive plants in Forest Park. This annual work has been effective
at reducing and controlling many invasive plants, particularly at
sites rated “healthy,” “good,” or “fair” condition (i.e., the “best”
sites to be protected), and at volunteer-accessible sites. Through
the Protect the Best Program from 2007 to 2012, from 750 to 1,000
acres have been treated or retreated annually in Forest Park.”® From
2009 to 2011, over 3,000 park acres received a one-time treatment
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of weedy trees such as English holly and laurel and invasive vines
including English ivy and clematis. Comprehensive treatment

of invasive species in the understory has not been accomplished
throughout the park. If this work is not undertaken then the
initial investment made in invasive species treatment will be lost.
To sustain current wildlife populations, invasive plant treatments
and retreatments are necessary on an ongoing basis to prevent
invasive plants from dominating the ecosystem. The expansion of
treatments into the remaining park acreage, especially near the
park boundary, will best serve to meet the park management goals
stated at the beginning of this section.

Non-native Wildlife

Invertebrates

Non-native, wood-boring insects, especially moths and beetles,

are among the biggest potential threats to Forest Park. The close
proximity of the Port of Portland facilities to the park increases the
risk of introduction of these insects. Introduced species, such as
gypsy moths (Lymantria dispar), have decimated otherwise healthy
forests in regions of the Pacific Northwest. Asian long-horned
beetles are particularly prone to destroying maple trees, a dominant
tree class in the park. The Douglas-fir beetle, Dendroctonus
pseudotsugae, a species that occurs in the park, sometimes attacks Gypsy moth is an
and kills healthy trees, and occasionally destroys broad swaths introduced species
of forest. In recognition of these threats, both the ODA and the

USDA-APHIS (Animal and Plant Health Inspection Service) have

monitored sites in Forest Park for the presence of non-native insect

pests for more than 10 years, and these efforts are ongoing. While

some forest threats are known, and in some cases the displacement

of native species by invasives is well documented, the ecological

impacts of invasive arthropods are most often poorly understood.

Vertebrates

Most of the park’s vertebrate wildlife are native species, and the
relatively few non-native species tend to be restricted to park
boundary areas. A few non-native species are threats to the native
forest interior species with which they compete. Barred owls are a
relatively recent addition to Oregon forests and are well established
as breeding year-round residents in the park.* Barred owls
outcompete the closely related and native northern spotted owl and
may prevent their recolonization of the park regardless of whether
the habitat succeeds to old-growth condition.”* Similarly, invasive
Norway rats appear to have displaced native woodrat species at the
park perimeter, and no woodrats have been detected in the park

in decades. Woodrats were formerly common at the park edge.
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Woodrats are an abundant and valuable ecosystem component

in some regions, both as food for many avian and mammalian
predators, and as microhabitat engineers that build massive
aboveground nests out of forest debris. Also among rodents,
non-native tree squirrels now dominate the forest perimeter and
occasionally penetrate the forest interior. Eastern gray and fox
squirrels have displaced native western gray squirrels in many
habitats, and compete strongly with other native sciurids where
their territories overlap. Large patches of late-successional, interior,
coniferous forest are still dominated by native squirrel species such
the Douglas and northern flying squirrels, and preservation of
these habitats remains important.

Habitat Alteration Beyond the Park Boundary:
Population Isolation and Loss of Foraging and
Breeding Areas

Development guidelines set forth by the Skyline West
Conservation Plan”; land acquisition by Metro, PP&R, and the
Forest Park Conservancy; and efforts by Washington County
residents (e.g., the Save Helvetia campaign) have protected some
natural areas and rural lands surrounding Forest Park from
development. However, much of these surrounding lands remains
privately held and at risk of conversion. The loss of habitat for
foraging and immigration, and the potential isolation of terrestrial
wildlife populations is an ongoing threat to their persistence in the
park. Population isolation is often heavily influenced by large-scale
habitat alteration, and has already factored into the extirpation of
some species from the park.

Some wide-ranging species of Forest Park wildlife are currently
able to disperse to and from the park to regional grassland, pond,
riparian, and coastal forest habitat by crossing the southwestern
and northwestern park boundaries. The availability of these
unprotected habitats is important for many species. Several
reports from the intermediate past have tended to focus on the
preservation of forested lands beyond the northwestern park
boundary.'**” However, the pastures, agricultural lands, streams,
and ponds across Skyline Boulevard may be even more important
to northern red-legged frogs, deer, elk, and other wildlife species.
Northern red-legged frogs are known to breed there. Band-tailed
pigeons that breed in the park forage there. Ungulates prefer the
ecotone between the grasslands and forests, where they can move
back and forth between the relative safety of forest cover and the
more open foraging habitat. The protection of habitat beyond the
park boundary is therefore a key to maintaining certain species
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within the park. Future residential and commercial development
beyond the park boundary in the natural areas of Skyline West,
upper Rock Creek, and Tualatin Hills may have negative impacts
for wide-ranging species that also use the park.

The already noted declines in local avian populations may be
especially influenced by habitat loss at broad scales, including
the continental scale. Migratory species in particular require
adequate foraging habitat and cover at migration stopovers and
overwintering grounds, and these habitats may be hundreds or
thousands of miles from their breeding habitat in Forest Park.

Habitat Alteration Within the Park Boundary:
Utility Corridor Management

Forest Park is a protected natural area with easements for the
construction and maintenance of utility facilities. Powerline
corridor maintenance activities by regional utility companies
sometimes result in extensive removal of shrubs and trees, as well
as soil compaction. Recent shrub damage along the BPA Road

in Forest Park in 2012 is an example. Shrub habitat is relatively
uncommon and important in the park, and the wildlife species
that use it are often localized breeders. The removal of shrubs
during powerline corridor maintenance reduces breeding habitat
for sparrows, thrushes, and warblers, and razes flowering plants
that are important to hummingbirds, moths, bees, and other
pollinators. In some cases PP&R has worked successfully with
utility partners such as Kinder Morgan to analyze and modify
right-of-way maintenance activities such as tree cutting, and
thereby substantially reduce habitat losses. Habitat losses have also
been mitigated by topping rather than cutting down some trees,
leaving branchless boles standing to become snags, an especially
valuable wildlife habitat component.

lllegal Park Activities: Transient Campers, Rogue
Trails, Nocturnal Recreation, Plant Harvest

Illegal park activities may be particularly detrimental to wildlife,
and such activities are not considered uncommon. Many illegal
activities involve off-trail movements, which disturb wildlife and
destroy habitat. Users that stay on designated trails are ignored by
many wildlife species, especially smaller ones.

Transient campers, who invade all areas of the park, but are
particularly common near Balch Creek and the northeastern
edge, pose many threats to wildlife. Transient campers build
cooking fires that may become wildfires. They create camps in
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Lilegal campsite

Portland Parks & Recreation 61



Threats to Forest Park Wildlife

inconspicuous, off-trail areas and may drive wildlife out of these
otherwise unpeopled large, forest fragments. They also destroy
habitat, build structures and trails, defecate and urinate near
streams, and are sometimes active at night.

Forest Park is officially closed from 10 PM until 5 AM. Nighttime
activities disturb wildlife, particularly terrestrial mammalian
species, a majority of which are nocturnal, and thus forage, travel,
breed, and rest at night. Many arthropods, salamanders, and
mollusks are also nocturnal and commonly use trails at night,
where they cannot be avoided in the darkness and are susceptible
to being crushed. The extent of this disturbance and the frequency
of this illegal activity are poorly understood. But nighttime cycling
is considered to be somewhat common by some park users, and has
been admitted by some cycling advocates.*

Similarly, geocaching has become a popular pastime, and one

that openly encourages participants to place and pursue caches

in off-trail areas and to be active in the park at night. Based on

the geocaching.com website (2012), more than 75 geocaches are
currently hidden in Forest Park, and many of these are off-trail.
PP&R supports geocaching and has recently reached an agreement
with geocaching.com to allow a maximum of 10 geocaches in each
of the Central and South management units. All geocaches must
be within reach from the tread of the trail. All other geocaches are
to be removed and will no longer be displayed on the geocaching
website, including all those in the North Management Unit and all
off-trail caches.

Rogue trail creation is a relatively uncommon occurrence in the
park, but has occurred at multiple sites in recent years.* In some
cases, trails result from the expansion of existing deer trails, or
from human or biking trails near the park boundary. In another
case, trees were cut down, streambanks were modified, and a mile-
long trail was constructed. Rogue trails further fragment the park
and their use disturbs wildlife, particularly elk and other large
mammals that tend to use the few larger, trail-less areas in the
North Management Unit for foraging and resting during winter
and early spring following fall breeding. PP&R has worked to
deconstruct these trails and restore habitat as they are found.

Illegal plant harvesting in Portland’s natural areas is somewhat
common, and typical targets are nettles (Urtica dioica) and

salal (Gaultheria shallon). Like several threats, the extent of this
problem and its impact on wildlife is poorly understood, but birds
and mammals feed on salal berries and will nest under and within
salal cover.
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Domestic Cats at the Park Perimeter

Feral or otherwise free-roaming domestic cats are a serious,
direct threat to birds and small mammals in many habitats.”®"
Approximately 40% of intakes at the Portland Audubon Society
Wildlife Care Center in 2011 were either injured or orphaned by
house cats.!” But the extent of the domestic cat impact on park
wildlife has not been quantified. Domestic cats commonly prey
upon songbirds, squirrels, shrews, voles, and mice, especially
recently fledged birds, and all of these are common in the park.
Free-roaming domestic cats living along the park perimeter are
likely to kill small birds and mammals that forage and breed there.
However, motion-detection camera surveys and observational
accounts indicate that feral cats do not roam the forest interior and
cat colonies are not established there,” perhaps because bobcats,
raccoons, coyotes, and other wildlife are controlling the cat
population. Some coyote scats collected within the park in 2012
were found to contain domestic cat bones and claws, suggesting
that coyotes are among the species that control free-roaming
cats, though the data sample was small (z = 30 scats). Cats were

a minor portion of coyote prey. In 2012, more than 80% of the
coyote vertebrate prey items found in scats were rodents, shrews,
and moles, and a few large mammals such as deer contributed
disproportionately to coyote prey biomass.*

The extent to which dogs pose a threat to Forest Park wildlife
populations is less well understood, and is considered a gap more
so than a threat. Unlike domestic cats, the impact of domestic dogs

on wildlife is often behavioral rather than lethal. Scent-marking Coyote at night in Forest Park, 2010
by dogs along trails can cause some mammalian wildlife such (Photo: Dan Richardson and PPER)

as deer to use trail corridors less often, but may cause coyotes

and foxes to investigate trails more often. Trailheads where both
human and dog activity are heaviest tend to be avoided by some
mammalian wildlife.""! In 2011, approximately 3% of intakes at the
Portland Audubon Wildlife Care Center were dog-caught.'” The
addition of a full-time ranger for Forest Park, the implementation
of a volunteer park ranger program, and increased signage has led
to a gradual reduction in the number of warnings and citations
issued to park visitors for having dogs off-leash.!”” Based on
motion-detection camera studies, no free-roaming domestic dog
packs occur in the Forest Park.”” Nevertheless, some leashed and
unleashed dogs walking with human companions will dig for and
dispatch moles, chase trailside squirrels and birds foraging on

the forest floor, and bark at the scent or presence of mammalian
wildlife such as coyote, deer, and raccoons. Numerous dead coast
moles are found along park trails each spring and a few moles
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Townsend’s mole

are known to have been killed by dogs.”> Mole specimens also

die in spring due to flooding of burrows and the destruction of
earthworms.!” Stream impacts by dogs, including disturbance

of fish and salamanders and stream-bank degradation, are often
concentrated near the short segments where trails intersect streams
perpendicularly. The Lower Macleay, Chestnut, and Nature trails
parallel stream reaches for relatively long lengths, and therefore
wildlife in and around Balch and upper Rocking Chair creeks are
prone to disturbance by both dogs and humans that enter the creek.

Air Pollution

Forest Park is adjacent to some of the areas of poorest air quality in
the Portland airshed. Recent studies at Portland State University
(PSU) through the Center for Life in Extreme Environments
(CLEE) and Center for Climate and Aerosol Research have
investigated the changes in lichen composition over the past 20
years in a comparative diversity study.'* Air pollution has been
documented to alter lichen community composition, species
distribution, physiology, or appearance. Initial results from this
study show altered lichen communities, with fewer air-quality-
sensitive species present at study locations throughout the park.
Additionally, individual lichen structure shows signs of poor

air quality in reduced physiology of the vegetative body of the
lichen (thallus). This emerging data will be informed further by
subsequent field research by CLEE laboratory. Currently, wildlife
impacts are unknown and are not a research component of the
research, but it is anticipated that a reduction in lichen and moss
species diversity, abundance, and quality of individual structures
may adversely impact wildlife that nest in, live on, and rely upon
lichens as a primary food source, as food source habitat (e.g.,
insects and arthropods living in moss and lichen patches), or as
nesting material (e.g., northern flying squirrels).

Water Quality Degradation in Balch Creek

As already noted, water quality in Balch Creek has declined in
recent years, especially with regard to dissolved solids, ammonia,
and bacterial load."”* Balch Creek is the largest park watershed and
supports an abundance and diversity of stream macroinvertebrates
and other wildlife species such as cutthroat trout, American
dipper, and great blue heron that are uncommon elsewhere in the
park, and that rely on the aquatic environment. Balch Creek is
also especially important to terrestrial wildlife because it is the
only perennial stream in the South Management Unit. Numerous
management plans have been developed in recent decades that
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highlight the value of Balch Creek to wildlife, the ongoing
concerns about water quality and habitat, and the need for ongoing
management efforts there.®!106-107:108

Approximately three-fourths of the Balch Creek watershed is
beyond the protection of the park boundary and the Audubon
sanctuaries, so the ongoing support of private individuals is also
necessary to sustain the creek’s ecological health.

Parasites, Poisons, and Persecution

The recent outbreak of avian botulism that killed thousands of
birds at a northeast Portland wetland not far from Forest Park
demonstrates the seriousness of the threat of disease for wildlife.
For some wildlife species, body condition and disease can be
related to human effects. In one study, urban coyotes with higher
rates of mange (Sarcoptes scabiei) also consumed significantly more
anthropogenic foods, whereas healthy coyotes consumed more
natural prey.!” In another study, 95% of 60 bobcats that ranged
in both urban and natural habitats showed exposure to “alarming
rates” of the anticoagulants used in rodent poisons."” These studies
highlight the potential for negative human impacts on wide-
ranging park wildlife species, especially the few remaining large
carnivores that occupy the top of the food chain in the park.

Persecution of species can also be a threat to their existence

in Forest Park. Pocket gophers and coyotes are two of the

many examples of species that continue to experience intense
persecution by humans, despite their ecological function and
value. Pocket gophers are ecological engineers that aerate the soil,
cycle nutrients, create burrows that are used by dozens of other
species, and feed on herb roots, helping to maintain the grass
habitats where they occur."! Coyotes in the Forest Park ecosystem
are a top predator, and as such may benefit many other wildlife
species through trophic cascade effects."'? Both of these species
are commonly targeted by animal control operators in response
to human complaints, real or otherwise. Continued persecution
within urban habitats where wildlife population densities are
sometime relatively low can lead to species losses.

Fire and Fire Management

Three stand-replacing fires in and around Forest Park in from

1889 to 1951 suggest that fire remains a threat to the forest and to
wildlife. The Forest Park Wildfire Risk Reduction Final Report outlines
13 projects and provides other guidelines to manage fire risk in
Forest Park."® The risk of catastrophic fire in Forest Park is so
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strongly mitigated by the abundance and distribution of hardwood
tree species, especially bigleaf maple, that no management actions
have been implemented at this time. Because Forest Park is ringed
by residential and commercial properties, wildfires in the park are
closely monitored and in most cases, immediately extinguished. The
eastern park edge is considered to be at higher risk for wildfire than
other areas due to a combination of factors including slope, aspect,
fuel loads, easterly dry-season winds, homes, industrial businesses,
the railroad, and transient camps.

Wildfire, including stand-replacing fires, can be both beneficial
and detrimental to wildlife, depending on the species being
considered, and the size of the forest area affected. Stand-replacing
fires create forest openings that may ultimately be attractive to
species such as quail, woodpeckers, bluebirds, clouded salamanders,

and elk.

Wildfire risk management actions, including those actions
recommended in the wildfire risk assessment, can also be both
beneficial and detrimental to wildlife. Protecting the forest from
catastrophic fire maintains the status quo and protects wildlife.
However, risk management actions call for the removal of forest
fuels, a term that includes any living or dead plant, but especially
dead, woody species and fire-prone live evergreen trees, including
grand fir. The removal of large grand fir trees could be detrimental
for some Pacific Northwest bat species for which it is the preferred
roost structure.® And removal of other forest fuels could be
detrimental to wide variety of wildlife species from all classes,
because downed logs and snags are important cover, foraging
substrate, and nesting structure for many species including
salamanders, shrews, voles, woodrats, woodpeckers, squirrels, owls,
brown creepers, chickadees, swifts, and weasels.

Red-breasted sapsucker
(Photo: Scott Carpenter)
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While much is known about Forest Park wildlife, much remains
to be known. For some taxa, the following basic information is
lacking:

* Diversity

* Abundance

* Breeding

* Distribution

¢ Habitat use and availability of key habitat components
* Seasonality

* Population trends

* Ecology

* Threats to population persistence

This is especially true for invertebrate animals, about which
fundamental questions of diversity remain, and which are
important to all aspects of park ecology. In other cases, knowledge
gaps are more complex. Data are sometimes lacking on the
reproductive success of species of concern, wildlife response

to management actions, or whether non-native animals are
impacting native species. Perhaps most importantly, information
is lacking on a populations trend over time, especially for TEES
Special Status Species, uncommon species, and those with home
range requirements that extend beyond park boundaries. Where
monitoring has occurred, many common and seemingly abundant
species appear to be in decline, some others appear stable, and
relatively few are increasing in abundance.’® Results like these
demonstrate the importance of ongoing monitoring.

Collecting data on complex questions can be time-consuming
and labor- intensive, and a robust understanding of even a single
species’ population, habitat use, and breeding biology within
Portland parks can take several years.!”’! With more than

150 vertebrate species and perhaps thousands of invertebrate

ones, it is not possible to know everything about all species.
Nevertheless, key information on wildlife remains important for
park management and is of interest to the public and the academic
community. To guide future efforts on wildlife research in the
park, a table of gaps and next steps has been developed (Table 12).

Mammals

Data on mammalian diversity in the park is relatively robust, and
none of the rodents, carnivores, insectivores, ungulates, or rabbits
known to breed there are special-status species. A review of the
basic information on mammals makes clear that although bats
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Red fox

make up nearly one-quarter of the park’s mammalian species,

they are the least understood group. Because the park is mostly
interior forest, it is sometimes dismissed as less than ideal habitat
for bats, but 10 bat species are known to occur there, and eight are
special-status species. Collecting data on the abundance, breeding,
distribution, ecology, and, especially, habitat use of bats in the park
is a priority.

Data on population trends among mammals in the park is absent,
and relative to the solid information on avian trends this stands
out as an important gap. A few studies indicate that the deer mouse
population may experience boom and bust years in the park,

and that these fluctuations may have impacts on both their food
resources and the breeding success of their many predators.!?*6-%
But not even the hint of such trends or cycles is available for other
mammalian species. Population trend data are important for
detecting potential species losses of rare animals such as porcupine
and spotted skunk, for assessing the impact of non-native species
such as black rats, and for understanding common species,
including native squirrels, shrews, moles, and small weasels that
can experience negative population changes despite their seeming
abundance. Data would be especially valuable for rare species, such
as porcupine, Pacific jumping mouse, and red fox, and for the many
special-status bats.

Large mammalian carnivores other than coyote are seldom
encountered in the park or its surrounds, due in part to the broad
habitat requirements and nocturnal habits of these species. The
relative isolation from the broader Coast Range makes some
species rare in the park. When large carnivores are observed, they
are often reported to PP&R staff. A lack of such reports on gray
foxes in recent decades stands out and suggests that gray foxes

are now extirpated from the park and the surrounding landscape.
Similarly, the red fox now seems to be a rare, transient visitor to
the park and no longer a resident. Data are nevertheless lacking. A
regional study that includes Forest Park is necessary to understand
fox abundance and habitat use in the park.

Burrowing rodents, especially pocket gophers and ground
squirrels, are not known to occur in the park, and surveys are
needed in the few areas where they may occur. Because their
presence can be relatively easily detected in the isolated grasslands
where they may occur, surveys would be valuable and economical.
The Camas pocket gopher is a special-status species.

Elk sightings in Forest Park are reported annually to PP&R
management by park visitors and neighbors, indicating strong
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public interest in maintaining this species as a non-game animal in
the park preserve. Systematic monitoring of this species’ use of the
park is needed, as is information on their abundance, seasonality,
and use of broad trail-less areas in the North Management Unit.
Elk are a species that could be lost from the park unless their
movements, habitat use, and relative abundance are understood,
and management efforts taken to maintain their presence.

Woodrats and voles are important ecological components in Pacific
Northwest forests, though they are relatively small and nocturnal
and often overlooked by park visitors. Native woodrats and voles
(Cricetidae family) are not closely related to the non-native, Old
World rats and mice (Muridae family) that occupy the disturbed
park perimeter. Woodrats and voles have intriguing life histories
and are important food resources for spotted owls and many other
predators; members of both groups construct elaborate nests that
become nesting and roosting structures for other wildlife.?"'"* The
feasibility of reintroducing the red tree vole and the dusky-footed
and bushy-tailed woodrats into the park should be explored.

Rare, but recently detected, species need further research to
determine whether they are on the verge of being lost from the
park. The North American porcupine, the Pacific water shrew,
and Pacific jumping mouse have rarely been seen or captured in
Forest Park and their presence, abundance, and distribution in the
park are in question. Trapping and or motion-detection camera
surveys that target these species in their preferred habitats are
recommended to explore their relative abundance in the park.

Birds

We have excellent information about avian population trends at the
southern boundary of the park, and that citizen science effort is
ongoing. The recently implemented and ongoing avian monitoring
by Portland’s BES has yet to produce population trend data at some
riparian sites, but may begin to do so in the next few years.!?°
While population trends for some bird species are well understood,
in other cases the results are contradictory.”®**# Because so many
bird species appear to be in decline, monitoring of bird population
trends at the north end of the park is recommended to understand American robin nesting
whether trends at the southern tip may be related to urban effects (Photo: Scott Carpenter)
that may be less impactful in the north.

Despite having the robust data on bird diversity in the park, the
population dynamics of several common, special-status breeding bird
species is in need of study. Even common species can experience
population sinks in Portland parks,* and we know very little
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about how many common species are faring in terms of their
reproduction. The list of species of interest includes the band-tailed
pigeon, purple finch, pileated woodpecker, brown creeper, black-
throated gray warbler, and bushtit. These projects are candidates
for researcher-led citizen science efforts.

Uncommon bird species are even more susceptible to being lost
from the park over time due to the affects of a population sink,
and many uncommon birds are also special-status species. It is
recommended that the population dynamics of varied thrush,
Hutton’s vireo, western wood peewee, and, especially, the olive-
sided flycatcher be studied.

"The loss of three species of landfowl in Forest Park greatly
diminished the wildlife experience for park visitors. The

reasons for these losses are unknown. It is recommended that

an investigation be made into the regional range limits for sooty
grouse, ruffed grouse, and mountain quail, and into the feasibility
of reintroduction based on the current literature and expert
opinion. Ultimately, the goal should be the reintroduction of these
birds into the park if possible.

Nearly three dozen species show evidence of decline at the
southern boundary of the park,* but the sources of these declines
are poorly understood. Many of these birds are among the most
common and abundant species in the park and nearly all of them
are native species. For some species, a thorough review of the
ornithological literature may elucidate the cause of their decline. In
addition, local research may be necessary to best understand these
declines, and potentially mitigate the threat of losing additional
species from the park.

Reptiles

Few reptile species use the park, and none are special-status species.
The priority gaps for reptiles are to determine the presence or
absence of the rubber boa snake and the northern and southern
alligator lizards using straightforward survey methods. The search
for rubber boa in the park is a candidate for a citizen science project.

Amphibians

Data on amphibian diversity are robust because fewer than 10
species are likely to occur in the park, and because many in-stream,
riparian, and upland surveys have been conducted. The presence of
northwestern salamanders stands out as a credible question, and its
occurrence should be investigated.
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Other more complex questions about amphibian breeding still need
answers, especially for the northern red-legged frog, a special-
status species. Breeding sites for this species are ponds that lie
outside of Forest Park on private, unprotected lands. Providing
protection, access or substitutes for these breeding sites is likely

to be a key to maintaining the red-legged frog population in the
park. Methods for mitigating the potential loss of red-legged frogs
should be explored.

Mollusks

We have excellent information about the diversity of mollusks

at the southern boundary of the park. Researcher-led citizen
science surveys in the North and/or Central management units
would be beneficial for understanding whether that diversity is
well distributed and whether any non-native species have recently
invaded. The increased abundance and impacts of the European
red slug stand out as another research question.

Arthropods

The number of arthropod species in the park, especially insect
species, remains an important question, despite the great strides
that have recently been made toward documenting invertebrate
diversity. Knowledge of regional and statewide diversity and the
ease with which species continue to be added to the park inventory
suggest that many additional species are present and unaccounted.
One of Oregon’s leading entomologists, Jim LaBonte, estimates
that as many as 10,000 species of terrestrial invertebrates inhabit
the Portland metro area.”® With over 5,000 species of beetle and
moth in Oregon, it seems likely that thousands of additional species
may be present in the park. Insect families other than beetles and
moths have been mostly ignored, except during the BioBlitz for
Forest Park Wildlife, so thousands of these species have likely
been missed. Surveys by the ODA and the USDA have focused

on collecting and identifying wood-boring beetles and moths
because of their potentially devastating impacts to agricultural and
forest resources. Many invertebrate experts are eager to explore
regional diversity, but the process of creating a mostly complete
inventory of invertebrate species for the park is a large, long-term
one. An effective strategy must involve many partners, including
ODA, USDA, and regional universities. The creation of a voucher
collection in association with PSU has been proposed.

Beyond basic questions of diversity, myriad questions surround
arthropod ecology in the park. Data for the park are almost
completely lacking on invertebrate ecology, despite the hundreds

Gaps and Next Steps

Red net-winged beetle
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of beetle and moth species and dozens of spiders, bees, wasps, and
ants known to occur there. The lack of data has led to a lack of
exposition on these taxa in this report, but does not diminish their
ecological impact or the need for additional research. The need for
further research is highlighted by the fact that, unlike vertebrate
wildlife, a relatively high percentage of the park’s insects are non-
native, and several non-native species are serious threats to forest
health. We have a poor understanding of the extent of non-native
insect diversity and impacts, and these should be researched in
greater depth.

Wildlife Response

Although extensive efforts have been made to remove invasive
vegetation and restore habitat, the response of wildlife to these
actions has not been measured. We should test the “build it and
they will come” management strategy by measuring diversity and
abundance in pre- and post-treatment experiments.

Similarly, we need quantitative data on whether habitat alteration
within the park is negatively impacting special-status species.
Shrub habitat in the park is limited, but is sometimes extensively
cut during utility corridor maintenance activities. Including shrub
habitat sites in wildlife monitoring efforts may be enough to
elucidate these impacts.

Dogs are often postulated as the source of negative wildlife
impacts. Dog walking is the third most popular activity in

the park, after hiking and running.' Observance of leash
requirements has increased markedly in recent years.!”” But the
impact of dogs on wildlife remains poorly understood and should
be studied in the park.

Many wildlife species are area-sensitive and require relatively large
habitat patches for breeding, foraging, and resting."'¢ Occupancy of
forest fragments by songbirds in particular is primarily influenced
by forest patch size and habitat type."” Maintaining large forest
patches is necessary for maintaining high levels of avian diversity
and the presence of elk and some other mammals. In one local
study, trail density was indirectly related to the population growth
rate of spotted towhees, meaning that as the number of trails
increased, the rate of population growth decreased, apparently due
to the negative effects of trail density on adult survival.’!

In one study, half of all park visitors felt that passive recreation had
no negative effect on wildlife, despite evidence that the probability
that an on-trail pedestrian would flush an animal, such as a native
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mule deer, was 70% when approaching within 100m. Recreational
users also tend to blame other types of park users for impacts

to wildlife, rather than their own group."® The extent to which
park users influence wildlife depends on the wildlife taxa under
consideration, but the response of most species to pedestrian and
domestic animal disturbance is poorly understood. In one study,
pedestrian activity was correlated with a negative impact on avian
species’ foraging and occupancy of forest fragments.""” Others have
suggested that an inverse relationship exists between a species’
body size and its negative response to park users, such that smaller
wildlife species must be approached more closely than larger ones
before they respond negatively. Furthermore, larger groups of
animals tend to flush at longer distances than individuals of the
same species, so human activity may contribute to the rarity of
ungulate herds in the park."® Large and predatory mammalian
wildlife species are prone to avoid human interactions, thus any
human presence in their habitat is impactful. However, many
mammalian species are nocturnal, and thus naturally avoid most
park visitors that use the park legally (5 AM-10 PM). In contrast
with mammals and some birds, the distribution and abundance of
amphibians, reptiles, mollusks, and arthropods is not believed to be
strongly influenced by park users.

The response by wildlife to illegal park activities is also poorly
understood. Numerous encampments, the construction of rogue
trails, and instances of nocturnal cycling have been postulated

as negative impacts on wildlife, particularly large terrestrial
mammals, but no quantitative data exist to support these notions.

Wildlife Habitat Assessment

A wildlife habitat assessment needs to be completed for Forest
Park. Snags, coarse woody debris, shrubs, ground cover, and soil
are key wildlife habitat components in the park, and relatively little
quantitative data exist about these. PP&R’s vegetation surveys were
focused on understanding plant diversity and composition, but not
wildlife habitat." The data on wildlife habitat that are available

are often localized to just a few sites or short stream reaches. For
wildlife of concern, such as bats, voles, northern red-legged frogs,
woodpeckers, flycatchers, and beetles, an assessment of specific
wildlife habitat components may be necessary to understand
whether the park currently offers adequate habitat, and whether
the existing habitat could be altered to attract and maintain
populations of interest.

Gaps and Next Steps

Low shrubs and groundcover create a
babitat for wildlife in Forest Park
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Additionally, some wide-ranging species use habitat beyond

the park boundary, and then return to the park for breeding

or foraging in other seasons, or at other times of day. An
understanding of the use of non-park habitat by park wildlife has
been identified as an important gap, especially for special-status
species and others of interest including elk, northern red-legged
frogs, band-tailed pigeons, Vaux’s swifts, and grouse.

Special Status Habitats

Oak stands and forested wetlands are TEES Special Status
Habitats and need to be surveyed systematically in the appropriate
seasons, especially late winter and spring. These habitats may
attract wildlife species that occur nowhere else in the park. Oak
stands may harbor southern alligator lizards, white-breasted
nuthatchs, western gray squirrels, and some special-status
woodpecker species. Forested wetlands may provide unknown
breeding habitat for northern red-legged frogs.

Wildlife Recolonization and Reintroduction

The recognition of the inability of some Coast Range species to
recolonize the park makes obvious that we lack information on
the feasibility of reintroduction of species. Reintroductions of
small native mammals and landfowl species, such as the red tree
vole and the dusky-footed woodrat, are opportunities to improve
park ecology by restoring historical diversity while expanding

the habitat of species of concern, and improving the wildlife
experience for park visitors. Although Forest Park has transitioned
to a mature second-growth forest with some late-successional
conifer stands, species such as these appear unable to recolonize
the park from the Coast Range or the Tualatin Valley due to
extensive regional habitat disturbance and the relative isolation of
the park for some species.

In addition, reintroduction of native sculpin and freshwater mussels
could improve the ecology and water quality of some park streams.
In remnant oak stands, restoration projects that include the use

of artificial nest boxes could encourage recolonization by white-
breasted nuthatch, western bluebird, and Lewis’s woodpecker to
the park.
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abundance

arboreal

aposematic coloration

circadian

circannual

coarse woody debris

congeneric

conifer-dominated forest

diameter at breast height (dbh)

deciduous forest

ecotone

forest

forest edge

fossorial

(n.) The number of individuals of a given
species or other taxonomic group.

(adj.) Tree-dwelling.

(adj.) Typically bright coloration that
acts as a warning to predators that an
animal has defenses and eating it would
be unprofitable. It may be an honest or
dishonest signal.

(adj.) Characterized by a 24-hour pattern
of activity.

(adj.) Characterized by a yearly pattern
of activity.

(n.) Large trees or branches that are
dead and on the ground or in a stream; a
valuable habitat component for wildlife.

(adj.) belonging to the same genus. (n.)
congener.

A forest area with greater than 50%
conifer cover (see Fig. 3).

(n.) The diameter of a standing tree at
4.5 feet above the ground on the uphill
side of the tree.

A forest area with less than 25% conifer
cover (see Fig. 3).

(n.) The transition area between two
distinct habitats.

(n.) A broad area with a high density

of trees, and few or no open spaces. A
broader, more densely treed area than a
woodland.

<see Edge Habitats in the Report
Framework section>.

(adj.) Living underground.

Glossary

Portland Parks & Recreation

75



Glossary

gravid

home range

invasive species

interior forest

invertebrate

mixed conifer-deciduous forest

non-native species

perennial stream

relative abundance

riparian

700St

snag

(adj.) Carrying fertilized eggs internally.

(n.) The area where an animal lives,
forages, and travels, often larger than
the animal’s territory.

(n.) A species capable of rapidly
expanding its range or abundance in
an area, often as the result of recent
colonization and an absence of strong
competition.

(n.) A forest patch of 30 acres in size or
greater that is more than 300 feet from
the nearest forest edge.

(n.) An animal, such as an insect, spider
or slug, that lacks a spinal column.

A forest area with between 25 and 50
percent conifer cover (see Fig. 3).

(n.) A species that did not occur
historically in an area.

(n.) A stream with continuous flow
throughout the year except in dry years.

(n.) The number of individuals in a given
taxonomic group stated in relationship
to another taxonomic group, often as a
percentage.

(adj.) Of or relating to the area
surrounding a stream or other water

body.
(v.) To sit, rest or sleep.

(n.) A location used, often repeatedly,
for resting, sometimes by large numbers
of individuals of the same species
(“communal roost”).

(n.) A standing dead tree, at least 4
inches dbh and 6 feet tall, often valuable
for wildlife for nesting, roosting and
feeding.
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territory

wildlife corridor

woodland

(n.) The area that an animal
defends, especially from
individuals of the same species
and sex, and most often during its
breeding season. Animals that do
so are considered “territorial.” An
animal’s territory is often smaller
than its home range.

(n.) An area of habitat connecting
wildlife populations separated by
human activities, such as roads,
development, or logging. A wildlife
corridor allows an exchange of
individuals between populations,
which may help prevent the
negative effects reduced genetic
diversity that often occur within
isolated populations.

(n.) An area covered by trees with
many open spaces; an area with
40% or less tree canopy cover.

Pacific wren
(Photo: Scott Carpenter)

Glossary
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Figure 3. (A) Forest Park North Management Unit: wildlife and habitat distribution.
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Relative Abundance and Condition for Common
Forest Park Trees of Nest Size (>12 inches dbh)
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Coniferous trees | Deciduous trees

Figure 4. Percentage of relative abundance and condition for specimens of the seven
most common trees species in Forest Park that achieve at least 12 inches in diameter at
breast height.12 Tree species are Douglas-fir (FIR), western red-cedar (CED), western
hemlock (HEM), grand fir (GRA), big-leaf maple (MAP), red alder (ALD), and black
cottonwood (COT) .
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Figure 5. Volume of in-channel coarse woody debris in randomly selected Forest Park
streams (“Saltzman,” “Forest Park” [unnamed, intermittent streams], and “Balch”)
relative to Oregon Department of Fish and Wildlife’s undesirable (20 m3/100-m stream
length) and desirable benchmarks (30 m>/100-m stream length) and other regional
streams.”
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Wildlife Diversity in Forest Park
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Birds
Mammals
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Fish
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B

Figure 6. (A) Relative diversity of Forest Park wildlife. The known diversity of arthropod
groups may be a substantial underestimate of their actual diversity. (B) Relative
diversity of vertebrates.
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Summary of Mammalian Wildlife
of Interest in Forest Park
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Non-native
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Figure 7. Summary of mammalian wildlife in Forest Park. The categories are non-
exclusive.
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Figure 8. Relative species diversity of mammalian orders in Forest Park.
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10 Most Common Small Mammals

Deer Mouse 946
Trowbridge's Shrew
Douglas' Squirrel
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Vagrant Shrew
Townsend's Vole
Creeping Vole
Shrew-mole
Short-tailed Weasel

Striped Skunk

N. Flying Squirrel
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Number captured

Figure 9. Top 10 most common small mammal species captured in Forest Park. Northern
flying squirrel and striped skunk tied for 10th place.'>%*’

Avian Families of High Diversity in Forest Park
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Figure 10. Relative diversity and seasonality among avian families of high diversity in
Forest Park.
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Common Birds of the BioBlitz for Forest Park Wildlife

American robin ‘\ 121

Wilson’s warbler 1109

Pacific wren |82

Black-headed grosbeak

Song sparrow

Swainson’s thrush
Dark-eyed junco
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Chestnut-backed chickadee

Pacific-slope flycatcher

Western tanager
Black-capped chickadee
Red-breasted nuthatch
Black-throated gray warbler
Band-tailed pigeon
Orange-crowned warbler
Violet-green swallow
Brown creeper

Steller's jay

American goldfinch
Red-tailed hawk

Warbling vireo
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Figure 11. The top 35 most common birds of the BioBlitz for Forest Park Wildlife, May
2012.3* TEES Special Status Species are shown in green. Pacific wren was formerly
winter wren.
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Summary of Avian Wildlife in Forest Park

Breeding | |

Annual Migrant | }

winter Resicent |

Uncommon / Rare | |
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Non-native :| i i i

Species

Figure 12. A summary of avian wildlife indicating breeding diversity, seasonality, and

status. Some species fall into multiple categories.

Average Abundance of Forest Park Breeding Birds during Point Counts
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Winter wren |
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Wilson's warbler
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Song sparrow
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Black-headed grosbeak
Chestnut-backed chickadee
Violet-green swallow
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Anna's hummingbird
Black-capped chickadee

Golden-crowned kinglet
Hairy woodpecker
Rufous hummingbird
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Western wood-pewee

Figure 13. Average abundance of breeding birds detected during point count surveys at

five sites in Forest Park in 2011.%° TEES Special Status Species are shown in green.
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Appendix A: Figures

Dietary Composition of Large Owls Breeding in Forest Park 2012
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Figure 15. Composition of combined prey items of great horned owls and barred owls
that bred in Forest Park in 2012.%°
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Figure 16. Terrestrial mollusk diversity and relative abundance at 26 plots (r =5 m) near
the southern boundary of Forest Park.®’
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Relative Species Diversity among
Arthropod Classes in Forest Park
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Figure 17. Relative species diversity among arthropod classes for Fore

Relative Species Diversity among Insect
Orders for Forest Park
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Figure 18. Relative species diversity among insect orders in Forest Par
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Appendix A: Figures

Family Richness for Balch Creek Stream Insects
2005-2011
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Figure 19. Taxonomic family richness for Balch Creek stream insects, 2005-2011.%%°
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Figure 20. Relative abundance of Balch Creek stream insects, 2005-2011.%
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Figure 21. Relationship between abundance of Balch Creek stream insects (Balch_Z) and
the strength of EI Nino/La Nina events (ENSO) 4 months prior to sample date.”
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Appendix B: Tables

Table 1. Forest Park vegetation summary and human impact information relevant to wildlife as

derived from the Vegetation Unit Summaries for Forest Park.** The U.S. Geological Survey

(USGS) National Vegetation Classification Standard (NVCS) protocol was used for these surveys.

Total Forest Park Natural Resource Units 324
Total acres surveyed 5,011
Avg. %
Units % Units  Acres % Acres per unit
NVCS class Forest 273 84 4,734 94
Shrubland 13 4 86 2
Woodland 17 5 86 2
Herbaceous 9 3 8 <1
NVCS cubclass Mixed evergreen-deciduous forest 132 41 2,425 48
Deciduous forest 89 27 1,453 29
Evergreen forest 52 16 857 17
Deciduous woodland 11 3 47 1
Deciduous shrubland 15 5 15 <1
Perennial grasses 8 2 7 <1
Other 17 5 207 4
NVCS formation  Giant temperate needle-leaved forest 47 15 844 17
Ecohealth rating Healthy 4 1 97 2
Good 125 39 2,146 43
Fair 115 35 1,760 35
Poor 43 13 323 6
Severely degraded 18 6 84 2
Unrated 19 6 601 12
Human impacts Logging* 54 17 1,241 25
Informal trails 107 33
Homeless camps 21 6
Soil compaction 14 4
Domestic animals 44 14
Other wildlife-
relevant factors Non-native plant cover 247 76 849%** 17 21
Canopy closure 305 100 70
Hydrophilic vegetation 182 56
Beaver evidence 0 0

*Units still showing direct evidence of logging (cut stumps).
**21% of the total acreage (4,042) for the 247 units.
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Appendix B: Tables

Table 2. Major creeks of Forest Park ranked by watershed area. For most creeks, 30 to 75% of the

watershed lies outside the park boundary.

Creek Watershed (acres) Management unit
Balch 1,401 South
Saltzman/Rocking Chair 956 Central
Miller 739 North
Doane 722 Central
Linnton 376 North
Newton 319 North
Springville 264 Central

Table 3. Common plants of Forest Park.

Type Common name Scientific name
Tree Bigleaf maple Acer macrophyllum
Douglas-fir Pseudotsuga menziesii
Grand fir Abies grandis
Red alder Alnus rubra
Western hemlock Tsuga heterophylla
Western redcedar Thuja plicata
Oregon oak Quercus garryana
Oregon ash Fraxinus latifolia
English holly llex aquifolium (non-native)
Shrub Beaked hazel Corylus cornuta
Indian plum Oemleria cerasiformis
Oregon grape Mahonia aquifolium
Red elderberry Sambucus racemosa
Red huckleberry Vaccinium parvifolium
Salal Gaultheria shallon
Salmonberry Rubus spectabilis
Thimbleberry Rubus parviflorus
Vine maple Acer circinatum
Himalayan blackberry Rubus armeniacus (non-native)
Groundcover  Ducks foot Vancouveria hexandra
English ivy Hedera helix (non-native)

Maidenhair fern
Pacific waterleaf
Stream violet
Sword fern
Trailing blackberry
Trillium

Vanilla leaf

Adiantum aleuticum
Hydrophyllum tenuipes
Viola glabella
Polystichum munitum
Rubus ursinus

Trillium grandiflorum
Achylys triphylla
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Appendix B: Tables

Table 9. Oregon-wide USGS Breeding Bird Survey (BBS) population trends, 1966—-2009, for TEES

Special Status bird species of interest for Forest Par
possible confidence and credibility ratings for the available data.

120
k.

Trends shown in red have the highest

Trend : Trend Data
Common name Scientific name avg. annual % confidence Credibility
Great blue heron Ardea herodias -0.9 Low Low
Bald eagle Haliaeetus leucocephalus 5.6 Moderate Medium low
American kestrel Falco sparverius -1.6 Moderate Moderate
Merlin Falco columbarius 5.0 Low* Medium low
Peregrine falcon Falco peregrinus 26.0 Moderate Medium low
Band-tailed pigeon Patagioenas fasciata -0.5 Low Moderate
Northern spotted owl Strix occidentalis caurina -3.7 High** High
Common nighthhawk Chordeiles minor -1.1 Low Moderate
Vaux's swift Chaetura vauxi 1.0 Low Moderate
Rufous hummingbird Selasphorus rufus -3.1 Moderate Moderate
Lewis's woodpecker Melanerpes lewis -2.9 Low Medium low
Downy woodpecker Picoides pubescens -0.3 Low Low
Pileated woodpecker Dryocopus pileatus 2.1 Moderate Low
Olive-sided flycatcher Contopus cooperi -3.0 Moderate Moderate
Western wood-pewee Contopus sordidulus -1.7 Moderate Moderate
Willow/alder flycatcher Empidonax spp.*** -5.6 Moderate Moderate
Pacific-slope/Cordilleran flycatcher Empidonax spp.*** -3.2 Moderate Moderate
Hutton's vireo Vireo huttoni 4.4 Moderate Low
Red-eyed vireo Vireo olivaceus 0.5 Low Medium low
Bushtit Psaltriparus minimus -3.7 Moderate Moderate
White-breasted nuthatch Sitta carolinensis -0.2 Low Low
Brown creeper Certhia americana 0.1 Low Low
House wren Troglodytes aedon -3.1 Moderate Moderate
Pacific wren Troglodytes pacificus -0.2 Low Moderate
Swainson's thrush Catharus ustulatus -1.2 Moderate Moderate
Varied thrush Ixoreus naevius -2.3 Moderate Moderate
Orange-crowned warbler Oreothlypis celata -3.2 Moderate Moderate
Nashville warbler Oreothlypis ruficapilla -0.2 Low Moderate
Yellow warbler Setophaga petechia -3.1 Moderate Moderate
Black-throated gray warbler Setophaga nigrescens -2.5 Moderate Moderate
Hermit warbler Setophaga occidentalis 0.0 Low Moderate
Wilson's warbler Cardellina pusilla -1.4 Moderate Moderate
Chipping sparrow Spizella passerina -2.2 Moderate Moderate
Purple finch Carpodacus purpureus -1.6 Moderate Moderate
Red crossbill Loxia curvirostra 1.4 Low Low

Trend confidence: “Low” indicates the 95% confidence interval (Cl) includes zero. “Moderate” indicates the 95% Cl does not

include zero.

Data credibility: “Low” has an important deficiency; “medium low” has a deficiency; “moderate” is of moderate precision with
possible deficiencies; “high” is supported by intense research unrelated to the BBS. Moderate is the highest possible rating
for BBS data and trends. More information available at the USGS BBS web site: http://www.mbr-pwrc.usgs.gov/bbs

*BBS data for Washington state. Data for Oregon not available.
**Northern spotted owl trend data from Forsman et. al. 2012.>"
***Though currently separate species, these two were taxonomically combined during much of the survey period.
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