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Habitat Summary – Whilamut Natural Area Landfill Cover Area
Habitat Area

Cover

Target Plant Species

Target Animal Species

Burn

Actions

#1 Open Upland Prairie

1-5%

native grasses/wildflowers

every 25 years

Restore to native prairie with singing perches
Build rock piles
Construct 3-5’ scrapes

#2 Wetland Ponds

wet
prairie

wet prairie species

Western meadowlark
vesper sparrow
gopher snake
Western fence lizard
Pacific chorus frog
killdeer

can be
burned

#3 Shrub Savanna

5-15%

native grasses, forbs, shrubs

no (due
to
shrubs)

#4 Black Cottonwood Forest

forest

black cottonwood
native riparian understory

Western kingbird
lazuli bunting
Western fence lizard
small mammals
typical riparian species

#5 Closed Canopy Riparian
Forest

forest

black cottonwood, Oregon
ash, ninebark, snowberry

Western wood-pewee
downy woodpecker

no

#6 Western Pond Turtle
Nesting Area

0-5%

native grasses, forbs

Western pond turtle

#7 Upland Camas Prairie

0%

native butterflies and bees;
human interest

#8 Upland Prairie – native
butterflies and bees

0%

native grasses, variety of
forbs, with showy display of
great camas
native grasses/forbs,
especially butterfly/bee plants

perhaps
with
great
care
every 25 years

Minimal management, some planting
Build rock piles within 100’
Remove invasives
Plant clumped groups of native shrubs 5-25’
across with 20-50’ between clumps
Remove all non-natives, restore natives
Build rock piles
Remove non-natives
Leave dead standing/down wood
Plant if deemed necessary
Plant to obtain closed canopy riparian forest
Remove non-natives
Leave dead standing/down wood
Maintain a sunny nesting area with diggable,
thatch-free soil.
Screen side toward bike path with native shrubs
Apply exclosures if nesting occurs
Plant abundant great camas
Restore other native grasses/forbs

native butterflies and bees
gopher snake
Western fence lizard

every 25 years

#9 Riparian Forest

forest

black cottonwood, Oregon
ash, ninebark, snowberry

Western wood-pewee
downy woodpecker
juvenile Chinook salmon

no

#10 Upland Prairie rich in
showy forbs

0-5%

great camas, northern mule’s
ears, native grasses, showy
native forbs

Native butterflies and bees
gopher snake
Western fence lizard

every 25 years

#11 Canoe Canal Restoration
Project Area

riparian
edge

riparian species to be
determined by a canoe canal
restoration plan

Western pond turtle, juvenile
Chinook salmon, (other
species may be added later)

no
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no

Restore native grasses/forbs, especially butterfly
and native bee plants
Build rock piles
Remove shrubs/trees
Plant to obtain closed canopy riparian forest
Remove non-natives
Leave dead standing/down wood
Leaf litter, insects, woody debris for aquatics
Plant great camas, mule’s ears, restore native
grasses/forbs
Build rock piles
Remove shrubs/trees
Realign channel to restore natural riparian
functions and aquatic habitat. Restoration plan is
a future project.
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Restoration and Management Plan
Whilamut Natural Area – The Landfill Cover
Scope of this plan
The Whilamut Natural Area (formerly known as East Alton Baker Park) is a 237-acre, undeveloped
metropolitan park situated along the Willamette River. This restoration and management plan addresses
one portion of this area: a 70-acre portion directly west of I-5 referred to in the East Alton Baker Park
Plan (East Alton Baker Park Citizen Planning Committee 1996) as the Central Meadow Area. This area is
managed by the City of Eugene Parks and Open Space Division.

Current Condition
The 70-acre portion is a
former landfill site covered
with a thin layer of soil.
The site is mounded to a
height of approximately 25
feet above the level of the
bicycle path on the south or
the canoe canal on the
north. The site currently
supports non-native grasses
and scattered shrubs and
trees (Figure 1). Several
shallow wetland areas exist
in slight depressions on the
landfill cover. The
Willamette River borders
the south edge of this area.
A portion of the riparian
strip is narrowly wooded
Figure 1. Former landfill site.
at the river’s edge.
Armenian blackberries cover much of the riverbank and sections of the landfill cover. Two small sections
of the riparian strip were planted with native trees and shrubs in early 2001 and 2002. A bike path skirts
the river’s edge. To the north of the bike path, the grass-covered landfill cover begins (See Map 1).

Purpose of this plan
This restoration and management plan details strategies for carrying out the natural resource goal of the
East Alton Baker Park Plan (EABP Plan). The natural resource goal as stated in the EABP Plan is to
“provide valuable habitats in which a diversity of native plant and wildlife species can prosper” (East
Alton Baker Park Citizen Planning Committee 1996). Design principles are specified in the EABP Plan
for this natural resource goal (p 19). These include:
•
•
•
•

Identify, maintain, restore, create and protect a wide variety of natural habitats within the park.
Simulate natural disturbances that set back biological succession, such as removing shrubs from a
meadow or removing conifer trees from the riparian forest.
Retain large tracts of land in which the cycles of nature can proceed and native plant and wildlife
populations can flourish.
Establish East Alton Baker Park as an integral link in a natural resource corridor along the
Willamette River Greenway.
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This document provides guidance for restoration and management decisions and practices for this area. It
is intended that these practices continue to fully support the provisions of the citizen-developed East
Alton Baker Park plan.

Current Use of the Plan Area
The area is heavily used for passive recreation. Major uses include recreational and commuter biking,
walking, running, walking dogs, birding, and environmental education. Infrastructure and amenities
include a paved bike and pedestrian trail along the river’s edge, a paved bike and pedestrian roadway
running east and west across the landfill, a mulched running trail, and a number of dirt trails across the
landfill cover. There is a park bench with a view of the river midway along the paved trail. (See Map 1.)

Current Management Practices
Management activities are currently very limited. Mowing occurs along roadways and paved trails to a
width of three feet beyond the paved edges. Bark and/or gravel is replaced on trails as needed.
Blackberries and Scotch broom are removed manually as labor is available. Two riparian plantings have
occurred in the past two years. These plantings are watered and weeded during the first two years of
establishment.

Unique Values of This Site
Whilamut Natural Area possesses unique values and presents unique opportunities. The Whilamut
Natural Area is part of a large urban park located on the riverfront near the heart of the EugeneSpringfield metropolitan area. The park is enjoyed by the community for many forms of passive
recreation and for bicycle commuting. As the population of the region grows, the park will continue to
increase in value as a large open space area in the heart of Eugene-Springfield.
The Whilamut Natural Area is one of the largest habitat areas within the metropolitan area. The area has
the potential for relatively undisturbed upland prairie and riparian ecosystems. It is also one of the largest
reserves of darkness within the urban area and provides habitat for many nocturnal wildlife species. These
habitat values and this oasis of darkness should continue to be protected and improved.
The Whilamut Natural Area is situated along the north bank of the Willamette River within the
Willamette River Greenway. There is an incredible opportunity to restore a large chunk of functioning
riparian habitat on the river’s edge, connecting it to adjacent riparian habitat in Alton Baker Park and
Eastgate Woodlands. In addition, the landfill cover presents the opportunity to rehabilitate 70 acres of
upland prairie, an ecosystem type that is almost lost from the Willamette Valley.
Because of its physical position in the heart of a metropolitan area and its potential for habitat restoration,
educational opportunities on the site abound. The University of Oregon is a quick walk across the Autzen
Footbridge. Nearby Nature is located within the park. Many public schools are within a few minutes drive
of the area. Adults bike and walk through the park. Prime educational opportunities exist for all ages.
Whilamut Natural Area borders the Willamette River, home to juvenile Chinook salmon, a federally listed
species. The Whilamut Natural Area can play a part in providing better habitat for them. These benefits
could be supplied by improving in-stream habitat in the Canoe Canal, and by better plantings along the
river edge to supply more leaf litter and insects that are food to the salmon and to those in the salmon
food web. This site provides a unique opportunity to increase the value of salmon habitat in the
Willamette River.

Constraints of the Site
The existence of an old landfill constrains earthmoving activities or use of farming practices such as
disking or tilling on the site. The shallowness of the landfill cover may restrict the planting of certain
species of trees (i.e. tap rooted oaks). The landfill is believed to extend almost to the bike path along the
river. This may prevent planting a functioning riparian forest zone in that area.
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Since the site borders the river, care must be exercised in the use of any practices that might lead to
sediments or chemicals getting into the surface water. A hyporheic zone undoubtedly extends into or
under the landfill site requiring additional care to prevent leaching of pollutants into the ground water
system.

Historic Vegetation
According to government land office surveys of the 1850’s, presettlement vegetation of the Whilamut
Natural Area consisted almost entirely of riparian closed forest. This wide band of riparian forest
stretched from south of the current Willamette River channel to slightly north of the canoe canal. At that
time, the Willamette River meandered back and forth across the Whilamut Natural Area rather than
flowing along the southern edge as it does today. In the 1850’s, prairie was the dominant vegetation north
and south of this riparian forest.
Much of the valley areas of both Eugene and Springfield consisted of wide riparian forest zones along the
river and prairie that extended away from the rivers. (See Map 2.) Savanna (prairie with a few scattered
oak or pine trees) was found at elevations slightly above the valley floor.

Historic Land Use
Early residents of the area were the Kalapuya who inhabited this section of the Willamette Valley for an
undetermined amount of time before the arrival of European settlers. The Kalapuya used the river for
transportation and food. They gathered food and hunted in the surrounding area. They dug camas bulbs
and gathered the seeds of tarweed. Plants like thistle and cattail were other important seasonal foodstuffs.
In about 1881, Lane County and the City of Eugene acquired a total of 60 acres in the West Alton Baker
Park area. In the early 1900’s, the area east of this publicly owned property produced grain, nuts and
fruit, and pasture on several small farms. Agriculture was discontinued by 1960. The use of the land for
agriculture prevented the area from being subdivided further.
Winter flooding was common prior to the building of upstream dams in the mid-1900s. From the 1930s to
the 1960s quarries on both the north and south banks of the Willamette River extracted sand and gravel.
Following extraction of gravel on the north bank, the area was used by Lane County as the municipal
landfill site. The landfill operated here from 1964 to 1974.
In the late 1950’s, government officials and residents became interested in developing a large
metropolitan park. By 1963, over 500 acres had been acquired to create the North Bank Park. In 1967, the
park was renamed and dedicated in memory of the late Alton F. Baker, former editor and publisher of the
Register-Guard. In 2002, the eastern portion known as East Alton Baker Park was renamed Whilamut
Natural Area to commemorate the Kalapuya heritage of the southern Willamette Valley.
For additional park history, see the East Alton Baker Park Plan (East Alton Baker Park Citizen Planning
Committee 1996) and East Alton Baker Park Plan appendix (East Alton Baker Park Citizen Planning
Committee 1995).
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Guiding Principles
There are a number of guiding principles that have gone into the formulation of this management plan.
These guiding principles should continue to be used in future management decisions for this site.
•
•
•

•

•

•
•
•

•

•

View the plan in a long-term context. Consider the impacts that today’s decisions will have on
the site 100 years from now. Maintain a long-term vision, but be willing to make gradual and
incremental changes and allow the system to work at its own pace.
Consider potential actions in the context of juvenile Chinook salmon. Strive for added value
to salmon habitat as restoration activities are proposed and implemented.
Reinstate natural ecosystem functions. Make decisions in the context of processes such as
natural disturbance regimes, complex food webs, ecosystem structure, natural hydrology, soil
development, nutrient recycling, organism life cycles and migration patterns. Use indicator and
target species to insure that key habitat elements are present and that systems are functioning as
intended, but do so within the context of ecosystem functions. Focus on processes rather than
objects. Conserving ecosystem processes is an essential part of conserving biodiversity.
Reintroduce and take advantage of normal disturbance regimes such as fire, flood, wind, and
damage by beavers. Species in this region have evolved with the disturbances of fire, flood, wind,
and damage by beavers. Without these naturally occurring disturbances, much ecosystem
function is lost. Attempt to reintroduce or emulate the functions of these natural disturbance
regimes.
Consider the implications of a management proposal for both a larger context than your
immediate plan area and for a smaller scale than your immediate plan area. Viewing a plan in this
broader context may reveal unintended side effects and will provide the most cohesive
functioning ecosystem on multiple scales.
Restore systems with the least disturbance possible. Consider alternatives to major disturbance
of soils or ecosystem components. Intense or widespread disturbance can be harmful to both
organisms that live on the site, and to public perception of the restoration process.
Use local native seed. When planting, minimize genetic changes to local native populations by
attempting to use seed stock that has been collected locally from habitats with similar ecotype
conditions.
Discourage and repress exotic species, while encouraging and restoring native plant and animal
species, as much as possible. There is still much to be learned about restoration of native
ecosystems. To date, there has been very limited success in restoring an upland prairie consisting
of native grasses and forbs from a condition of well-established exotic perennial grasses. Many
invasive exotics such as Armenian blackberry, Scotch broom, and tall fescue have been difficult
to remove once established. However, many species of plants and animals are intimately tied to
functioning native ecosystems. We should opportunistically return to native plant and animal
species to the highest degree possible.
An Integrated Pest Management (IPM) approach is encouraged. An IPM approach should be
taken to control exotic species. Alternative and experimental methods of control that do not
involve chemical herbicides should be attempted where possible. If herbicide use is deemed
necessary to achieve a specific control objective, all possible efforts should be taken to minimize
quantities and maximize target-specific application methods. All care should be taken to prevent
contamination of soil, impacts to non-target species, and leakage into surface or groundwater
systems. Any chemical use should be in compliance with regulations that apply to pesticide use in
riparian and aquatic areas.
Design systems to minimize unnecessary disturbance. Systems requiring minimum
maintenance will provide the least disturbed habitat for wildlife. Plan for the maintenance when
designing the project. Don’t leave orphaned projects. Intact naturally functioning ecosystems with
native organisms will usually be more maintenance free than non-native systems with fragmented
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•

•

•

•

•
•

functions. Minimizing maintenance requirements will also buffer restoration projects from
economic fluctuations affecting maintenance resources.
Consider the aesthetic effects and public perception of restoration activities. Many
restoration actions and their long-term benefits are not self-explanatory. In fact, they often look
like the destruction of the system. Use every opportunity to publicize in the media and to post
temporary signs explaining the actions and the expected benefits.
Seek a balance between the desire to maximize human access and passive recreation
opportunities, and the need for wildlife habitats and corridors that are protected from human
activities. The 1996 EABP Plan emphasizes the importance of both the habitats for native plant
and wildlife species and the human use and enjoyment of the park’s natural setting (see East
Alton Baker Park Citizen Planning Committee, 1996; Broad Park Vision and Specific Goals, pg.
18).
Include measurements of success and monitoring of management activities. Insure that we
can determine if our actions have produced the desired results. Set up a monitoring program and
contribute the knowledge learned from our actions to the growing understanding of restoration
methods for the Willamette Valley. Include rigorous scientific monitoring of projects and publish
the results in appropriate journals when possible.
Incorporate the Kalapuya culture into the site where possible. Renaming the site to Whilamut
Natural Area, having the Kalapuya people conduct the renaming ceremony, installing the “talking
stones”, and reintroducing the use of fire as a management tool have embodied this concept.
Continue this emphasis with introductions of significant plants such as camas, mule’s ear,
yampah and tarweed. Continue the use of fire. Look for future opportunities to continue this
Kalapuya emphasis.
Allow for natural fluctuations in the system. Define success with ranges rather than with
unyielding specific targets. Step back and attempt to determine if an ecosystem response is a
natural fluctuation or a trend that we may need to curb. Make objective determinations.
Practice adaptive management. Give systems long enough to adapt to restoration changes we
have made, but also be prepared to re-evaluate the success or lack of success of a particular
course of action and to modify plans for future management based on that experience. Use
monitoring data to inform management decisions. Keep abreast of current developments in the
field of ecological restoration and modify plans as better information is learned.

Restoration and Management of the Landfill Cover
The restoration and management strategies listed in this section are framed in the context of the four
design principles from the East Alton Baker Park Plan.

Design Principle #1: Identify, maintain, restore, create and protect a wide
variety of natural habitats within the park including meadows, wetlands,
riparian areas, waterways and woodlands.

Strategies
Promote and maintain grassland ecosystem processes
The landfill cover will continue to be managed as a large upland prairie/savanna. Native grassland species
(grasses and wildflowers) will be the focus of the restoration and management work. Prairies and
savannas have all but disappeared from the Willamette Valley. The Whilamut Natural area will provide a
70-acre prairie/savanna ecosystem.
Conserving ecosystem processes is an essential part of conserving biodiversity. Ecosystem processes
include naturally functioning flows of energy, water, and nutrients. To maintain these functioning flows
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in a grassland ecosystem, we should insure natural disturbance regimes and recovery dynamics, complex
food webs of native organisms, ecosystem structure that mimics native ecosystems, natural hydrology,
soil development, and nutrient recycling. Allowance needs to be made for all segments of organism life
cycles and for natural dispersal and migration patterns.
When we think of prairies, we often visualize a sea of grass. While prairies do indeed include a significant
portion of grasses, forbs (wildflowers) are also a vital prairie component. Wildflowers were very
prominent in native prairies in the Willamette Valley as they were in the prairies of the mid-western
United States (Figure 2). We find pleasure in the enjoyment of wildflowers, but their ecosystem function
extends beyond their beauty. Wildflowers provide food and habitat to many insect species necessary for
naturally functioning food webs and ecosystem processes. Native forbs should be included in planting
plans and seed mixtures for the landfill cover.

Figure 2. Typical mix of upland prairie grasses and forbs.

Opportunistically promote growth of native grasses and wildflowers
There has been an interest in native wetland restoration for over a decade. Attempts to restore native
upland prairie and savanna are more recent. Techniques used in the few projects that have been attempted
have met with varying success. To date, most projects that have achieved a measure of success have used
considerable amounts of herbicides to rid sites of non-native perennial grasses. Perennial grasses are
difficult to eradicate. Destroying the above-ground portion by mechanical removal or fire usually leaves a
healthy root system to re-sprout vigorously. To rid an area of perennial grasses, methods that kill the
whole plant including the root system, or that mechanically remove all of the root system will be
necessary. (See Eradication of Invasive Species under Design Principle #2.)
The goal for the Whilamut Natural Area is to restore the area to native grasses and wildflowers. This will
require getting rid of non-native perennial grasses on the site and planting native grasses and wildflowers.
Test plots should be attempted using various techniques for getting rid of non-native grasses as such
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techniques become available. Test plots should be kept small enough to allow relatively rapid
recolonization by the organisms living on other portions of the site. Careful monitoring and evaluation
should be done so that successful techniques might then be used on larger areas.
Provide variety in ecosystem structure
A diversity of habitat niches is necessary to attract and provide for a diversity of animals. These various
habitat niches are provided in part by vertical and horizontal heterogeneity (diversity) of structural
components.
A variety of niches are provided vertically by different canopy layers such as overstory trees, understory
trees and shrubs, and ground covers. In a grassland, vertical diversity can be provided by different species
of grasses and wildflowers of differing heights. Native Willamette Valley prairies are small-stature
communities with plants of varying heights, and with the tallest foliage usually no more than 20 cm high.
Many non-native plants now found in remnant prairies are 1½ to 3 times as tall as native prairie plants
(Wilson 1998). Native plants tend to be shaded out by these taller non-natives. The resulting prairie is
dominated by taller non-native species and the native species are eliminated.
Horizontal heterogeneity also contributes significantly to ecosystem structure and diverse habitat niches.
Horizontal diversity is provided by patchiness of species. In a grassland, horizontal heterogeneity can be
accomplished by planting a mix of native grass and wildflower species. The patchy effect of prescribed
fire, selective herbivory, or differences in ponding or shedding of rainwater will add to the overall patchy
nature of species in the grassland.
Many non-native species aggressively form large monocultural stands. Such stands of a single species no
longer have the horizontal patchiness or vertical diversity of height to provide for a diversity of animal
inhabitants. A significant step in achieving a diversity of plant and animal species in the Whilamut
Natural Area is the replacement of the non-native plant species that now cover the landfill cover with
native grasses and forbs.
This management plan attempts to consider structural needs of a number of target species. By providing
appropriate structural components for carefully selected target species, a combination of structural
components will be available for many additional organisms with similar habitat needs. The Willamette
Valley has adequate precipitation to support trees and shrubs. To maintain the structure of open grassland,
either soils must be very shallow or there must be periodic disturbances that prevent trees and shrubs from
becoming dominant. Natural fire or fire set by native Americans maintained open grasslands in the
Willamette Valley until the mid-1800s. Grassland species of our region are fire-adapted. Willamette
Valley grasslands are disturbance-based systems. Many native Willamette Valley species require fire or
some other form of periodic disturbance. Mowing and grazing can provide many of the functions of fire
and can be used as a supplemental form of periodic disturbance.
Retain vernal pools where they are found
A number of vernal pools exist on the landfill cover, particularly in the eastern half. These pools enhance
the diversity on the site and should be retained. These ponds typically dry up in the summer months.
Creation of human-made permanent ponds should be avoided, as these would tend to favor exotic
organisms like bullfrogs that need permanent water sources to complete their life cycle.
Ponds and pond edges can be planted with appropriate wetland plants. These might include sedges,
rushes, common camas, and tufted hairgrass. Care should be taken to leave the bottom of the pools
undisturbed. The detritus and algae that line the bottom of the pools are the food source for Pacific chorus
frogs. Disruption of this food source could destroy the pool’s use as chorus frog habitat for several years
(Titus 2002).
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Design Principle #2: Simulate natural disturbances that set back
biological succession, such as removing shrubs from a meadow or
removing conifer trees from the riparian forest.

Strategies
Use prescribed fire as a management tool
Fire is the Kalapuyan tool for maintaining open prairie in the Willamette Valley. Fire can be very useful
to our continued prairie maintenance programs. Native grasses and forbs are fire-adapted, so they are
often better able to tolerate a regular fire regime than are non-native species, giving the natives a
competitive edge. Fire will prevent most woody shrubs and trees from becoming established—a critical
requirement for prairie maintenance. Fire will decrease the buildup of thatch and allow plant seeds to
reach the ground and germinate.
There are some problems, however, that fire cannot solve. Underground root systems of established
woody shrubs and trees are usually protected from the heat of the fire. These established woody plants
will usually sprout from that underground rootstock after a fire. To eradicate established woody plants,
they will usually need to be removed by means other than fire.
Some non-native plants such as invasive grasses grow better after a fire. It is important to understand the
specific plants on a site and their responses to fire before deciding it is appropriate to burn. A great deal of
information about specific plant responses to fire can be found in the Forest Service’s Fire Effects
Information System (FEIS). It can be accessed on line at http://www.fs.fed.us/database/feis/.
Given an opportunity, larger animals tend to flee a fire. Many insects and their larva, however, are not
able to avoid the effects of fire. For this reason, it is important to burn only smaller portions of a site in
any one season, leaving large areas of refugia for post-fire re-colonization of the burned areas.
Fire officials are guided by different goals than are natural resource managers. Natural resource managers
should be sure that they are clear as to what their goals are and should provide a statement of these goals
to fire officials. As they should be, fire officials are going to be primarily driven by controlling the burn.
While it is absolutely critical to control the burn, burns can be controlled and ecological goals can still be
accomplished. A fire official (burn boss) familiar with conducting ecological prescribed burns is an
invaluable resource.
Fire officials will sometimes want to light a fire all the way around the edges (creating a circle of fire) and
let the fire burn towards the center. While this may allow the burn boss to do the burn with less equipment
and human resources on site, this method does not allow animals any route of escape. This method of
lighting a prescribed burn should be avoided.
Fire officials may also initiate a prescribed burn when it is too moist to do a good ecological burn. This
works for the fire official because it certainly will aid in control of the burn. In fact, it will most likely
result in a fire that will not keep burning, requiring continual relighting. The moisture of extinction for
grass as a fine fuel is 12%. If the grass has a moisture content of 12% or more, a fire will tend to go out.
Such a fire will leave areas unburned, and will not burn off enough of the thatch or invasive plant seed
bank. The natural resource manager needs to understand the role of fine fuel moisture content in
providing a good ecological burn, and to specify to the burn boss the maximum fine fuel moisture content
(<12%) at which to conduct the burn. A better burn will take place if the fine fuel moisture content is
around 8%. Negotiation should take place so that the burn boss is assured of being able to control the
burn while also ensuring that a good ecological burn takes place. Both can be accomplished.
Local fuel moisture data can be found on the web at http://nimbo.wrh.noaa.gov/pqr/raws.php. Choose the
three reporting sites surrounding Eugene: Brush Creek (region 606), High Point (region 603), and Village
Creek (region 603), and compare fuel moisture information from each site, found in the column labeled
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“fuel moisture”. Using this information, estimate the likely fuel moisture content found in Eugene, and
determine whether a good ecological burn can take place given the current conditions.
Weather conditions are very critical to achieving both a good ecological burn and a controllable burn.
Burns will often be called off because the narrow window of weather conditions that allow for a good
ecological burn, a controllable burn, and a limited contribution to ground-level air pollution is fickle and
fleeting.
As with any other form of highly invasive management, fire should not be used between April 1 and July
15th when nesting ground birds are present. If burning is considered for an area during this time period,
the area should be walked thoroughly to determine if nesting birds are using the area.
Public support of a burn near residences and other areas of human use is very important. The public
should feel that they have been made aware of the upcoming burn. This can be done through local news
media, fliers, and posting signs ahead of time in the burn area.
Note: Acceptable fuel moisture content given above applies to the fine fuel found on the landfill cover.
These percentages are not the same for other fuel types and should not indiscriminately be applied
elsewhere.
Use Sunburst Infrared Burner Unit as a Management Tool
This tractor pulled burner unit can replicate prescribed fires but under controlled conditions. Burning can
take place during any season in which the equipment can enter the site. It can burn hot or cool by
controlling the speed of the tractor.
Use mowing as a management tool
Since grasslands are fire-adapted and fire-dependent, prescribed fire is usually the preferred form of
periodic disturbance. Periodic mowing can, however, accomplish many of the functions of fire, and in
some cases, may be preferable.
As with fire, shrubs such as blackberries and Scotch broom with established root systems will be difficult
to control with mowing. (See section on invasive species removal.) In areas without established root
systems, succession of woody vegetation can be controlled by destroying seedlings with periodic burning
or mowing. Mowing should be used as needed to maintain the open prairie within the targeted ranges for
shrub and tree cover. This type of mowing should be done after July 15th to avoid disturbance of ground
nesting birds. Earlier mowing may be warranted in certain situations (i.e. to remove flowers or seed heads
of certain exotic species before they mature), however, proper attention and consideration should be given
to potential impacts to ground nesting birds.
Control Invasive Species and Increase Biological Diversity
Invasive species are overly aggressive species that are difficult to control. Invasive plants are usually nonnatives that have spread from human gardens or agricultural areas into the wild. Once in the wild, they
continue to reproduce, and to aggressively displace native species. Invasive species tend to exclude nearly
all other plants in an area resulting in a significant decrease in biodiversity.
•
•
•
•
•
•
•
•

A list of problematic invasive species present or anticipated on the site include
Armenian blackberry
Scotch broom
Pennyroyal
Tall fescue
Wild oat
Slender false brome
Perennial ryegrass
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•
•

Italian ryegrass
English ivy

An integrated pest management approach should be used to determine the least damaging method of
controlling exotic species. Options might include mowing, grazing, burning, and hand removal.
Solarization or direct torching may also be effective in very small areas. Herbicides should only be used
after other methods of control have been well considered and deemed undesirable and/or infeasible. If it
has been determined that herbicides must be used, they should be applied in a manner that minimizes nontarget impacts. Seeking techniques and technologies such as wiper applicators and other target-specific
methods will minimize herbicide quantities and their impacts to the larger ecosystem. Any chemical use
must be in compliance with all legal requirements, and specifically, with regulations that apply to
pesticide use in riparian and aquatic areas.
With any removal effort, care is to be taken to avoid compaction of the soil or exposure to erosion. Any
plan for removal of invasives also needs to include a plan for replanting with natives. Without replanting,
opportunistic non-native vegetation is most likely to colonize the available soil.
Invasives on the Web (http://tncweeds.ucdavis.edu/esadocs.html) has abstracts giving management and
control methods for a number of invasive species. These abstracts were written for The Nature
Conservancy and provide detailed integrated pest management options.
Eradication of exotic species can be very difficult. Many species are perennials that begin spring growth
vigorously from well established root systems. Natural seed sources are often abundant as viable seeds in
the soil, as seeds from neighboring weedy areas, and as seeds from exotics grown in residential yards and
farmed areas. Currently, there are few successful models of large-scale exotic upland grass eradication.
Accomplishing large-scale exotic grass eradication may involve a substantial commitment of resources
and may result in significant short-term ecological impacts. An acceptable balance of native and exotic
species must be determined based on 1) the value of native biodiversity in a particular area, 2) the
resources that can be committed to eradication of exotics, and 3) ecological impacts that will result from
eradication efforts. It is more desirable to focus efforts on a few areas where resources will continue to be
allocated for ongoing control efforts, rather than beginning a lot of eradication projects that will be
abandoned in future years.
With current restoration knowledge and techniques, complete eradication of most invasives will be nearly
impossible. In areas dominated by perennial non-native grasses, achieving 30% native grasses and forbs is
a much more realistic goal than achieving eradication of the invasives.
Armenian Blackberry (Formerly known as Himalayan Blackberry, Rubus discolor)
Goal: 100% removal

Although Armenian blackberry is a non-native invasive plant, it is currently providing habitat and food
for birds and other animals. Removal of blackberries should be done in stages and in combination with
the planting of native shrubs that perform similar habitat functions. (See Design Principle #3: Retaining
Refuges.)
Armenian blackberry is difficult to control due to its variety of reproductive tactics. It may reproduce by
seed, by rooting at cane apices, suckering of lateral roots, and from pieces of roots and canes (Hoshovsky
1989).
Methods of Removal

The first step is to get rid of the above ground portion of the plant. This can be done by mowing, weedwhacking, grazing by goats, burning, etc. Repeated mowing or repeated burning can be used to minimize
the mounded patches and to provide more sun to an alternate ground layer of plants. If mowing is the only
control option and it can be done only once a year, blackberries are the most vulnerable after the spring
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growth spurt when carbohydrate stores in the roots are at their lowest and before seeds have been
produced.
After removing the above ground mass, roots should be thoroughly removed to accomplish total
eradication. Any portion of the root that is left in the ground is likely to sprout and re-grow. For plants up
to 4 m tall, a claw mattocks has been effective at removing the root crowns. The removal of rootstocks by
hand digging is a slow but sure method of eradication if care is taken to remove all pieces of the root
(Hoshovsky 1989). Chemical treatment of stumps may be needed if large roots cannot be removed.
Effect of fire on Armenian blackberry

Most blackberries sprout vigorously after fire. Underground reproductive structures enable resprouting
even when the aboveground foliage is totally consumed by fire. Mortality from fire appears to be
uncommon due to this prolific sprouting ability. Seeds also germinate in abundance after fire. It is
unlikely that fire destroys a significant amount of the seed bank. (U.S. Department of Agriculture 2002)
Although fire will not destroy blackberries, burning can be useful in the removal of the aboveground
vegetation. Mowing should precede burning and the mowed remnants should be allowed to dehydrate
before burning. Without mowing and dehydration, most fires will not have enough dry fuel to remove the
aboveground vegetation. After mowing and burning, root crowns can be dug out using the methods given
above.
Scotch broom
Goal: 100% removal

To prevent establishment of scotch broom seedlings, soil disturbance should be kept to a minimum. Bare
soil is very conducive to broom seedling establishment.
Methods of removal

Hand removal is recommended. Care should be taken to remove the entire root. Roots that are not
removed will usually resprout. There is anecdotal evidence that cutting or burning older shrubs will kill
them in some situations, but cutting smaller shrubs usually results in resprouting. Manual methods used in
removal of Armenian blackberry rootstocks can be used with similar success on Scotch broom. Taproots
of larger plants may be difficult to remove. Chemical treatment of stumps may be needed if large roots
cannot be removed.
Effect of fire on Scotch broom

Fire will not usually kill Scotch broom. Resprouting will usually occur even if the aboveground
vegetation has been killed. It appears that burning probably stimulates abundant broom seed germination.
Pennyroyal
Goal: 100% removal

Small patches of pennyroyal exist on the edges of vernal pools. Eradication of pennyroyal can be
accomplished more easily if done while these patches are still small.
Methods of removal

Direct torching has been somewhat successful in the West Eugene Wetlands. Solarization of small
patches may be possible, but potential for disturbance of the solarization process by animals and by
people using the site is high.
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Effect of fire on pennyroyal

Broadcast burning will not usually kill pennyroyal. Direct use of torching on small patches has met with
some success.
Tall fescue
Goal: opportunistically replace with native prairie

Tall fescue is a cool-season, perennial grass grown for grass seed in the Willamette Valley. It thrives on
deeper, richer soils, aggressively creating dense monocultural stands. Tall fescue produces allelopathic
compounds that inhibit the growth of other plants (Batcher 2000).
Methods of removal

With current techniques, potential for large-scale restoration of wildlands infested with tall fescue is
probably low unless the entire area is tilled and/or herbicided and then reseeded (Batcher 2000).
Effect of fire on tall fescue

Tall fescue culms and leaves are probably killed by fire. Tall fescue probably sprouts from small
rhizomes after aerial portions are burned. Tall fescue is fire tolerant when dormant. Early spring burns
(late March or early April) have some immediate suppressing effect on tall fescue. It is not clear whether
early spring burns produce long-term effects. (U.S. Department of Agriculture 2002)
Wild oat
Goal: opportunistically replace with native prairie

Wild oat is an annual. Reproduction is by seeds. (USDA-NRCS 2002)
Methods of removal

Mowing before seed production is likely to deplete the seed supply and result in a reduction of the
population. Fire should also decrease wild oat populations.
Effect of fire on wild oat

Fire will probably decrease wild oat populations. Wild oat will not resprout.
Slender false brome
Goal: 100% removal

Slender false brome is a perennial bunchgrass. It has become established in the riparian forested area
upstream from the Autzen foot bridge and populations are expanding rapidly. It is an aggressive invader
and should be aggressively removed.
Methods of removal

Removal of the entire plant by digging is effective for small infestations. Care should be taken to get all
pieces of the root to prevent resprouting. Mowing or grazing treatments may control slender false brome
if repeated for some time. Repeated mowing, burning, or grazing treatments that are carried out before
seed set may benefit control efforts by eliminating seed production each year, eventually exhausting the
seed bank. Herbicide treatments are currently the most effective technique. (Tu 2002) Direct torching in
spring has been somewhat successful (Fitzpatrick 2002).
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Effect of fire on slender false brome

Broadcast burning seems ineffective, as slender false brome is frequently found in recently burned sites
(Tu 2002).
Perennial ryegrass
Goal: opportunistically replace with native prairie

Perennial ryegrass is a cool season, perennial bunchgrass.
Methods of Removal

Fire is not likely to be effective in control of perennial ryegrass. Herbicides are likely to be the most
effective means of control at this location given our current technology and understanding.
Effect of fire on perennial ryegrass and Italian ryegrass.

Fire will top-kill perennial ryegrass. High severity fire can kill the rhizomes. Fire increases subsequent
seed yields. (U.S. Department of Agriculture 2002)
Italian ryegrass
Goal: opportunistically replace with native prairie

Italian ryegrass is a cool season annual or biennial bunchgrass. Reproduction is by seeds.
Methods of Removal

Mowing before seed production will deplete the seed supply and result in a reduction of the population.
Fire will also decrease Italian ryegrass populations.
Effect of fire on Italian ryegrass.

Italian ryegrass generally decreases after fire. Seeds may survive fire. (U.S. Department of Agriculture
2002)
English ivy
Goal: 100% removal

English ivy is an urban plant that establishes easily in natural areas. It spreads and out competes native
species. These ivy stands lead to very limited biodiversity. Ivy spreads both by vegetative runners and by
seeds. Immature ivy spreads over the ground and climbs tree trunks. Once it has climbed into the tree, it
matures, flowers, and produces seeds that are distributed by birds. The first priority is to eliminate the
seed source by removing ivy from trees. The second priority is to eliminate ivy on the ground and its
spread by vegetative means.
Methods of Removal

Ivy can be removed by hand using loppers and pruning saws. For details of successful hand removal
methods, see the No Ivy League web site at http://www.noivyleague.com/Pages/control_methods.html.
Ivy should be removed during fall and winter months when roots can easily be removed from moist
ground, when native plants are dormant and won’t be damaged by trampling, and when there are not
ground nesting birds.
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Effect of fire on English ivy.

Ivy leaves are evergreen. This year-round moisture content makes fire an ineffective tool on ivy.

Discourage placement of fill material
Clean fill was brought onto the landfill site in 1997-1998 and again in 2000 with the goal of creating a
thicker landfill cover and providing weed-free soil for restoration of native plants. The soil brought onto
the site was typically subsoil from excavation for various construction projects.
Since the goal for the site is to promote grassland rather than woodland or forest, the thinner landfill cover
may be an asset toward the accomplishment of this goal. Thinner soils will not allow trees to establish as
easily as will thicker soils.
While subsoil contains necessary mineral nutrients, it does not contain the necessary nitrogen and organic
matter. Without available nitrogen, introduction of native seed or plugs will not be productive. Since
thinner soils may be more compatible with the goals for the site and the nitrogen-poor subsoil will require
considerable preparation before it becomes a suitable planting bed, careful consideration should be given
to the specific goals and to the required soil preparation before bringing any additional subsoil onto the
site.
If it has been determined that it is desirable to bring soil onto the site for a specific planting project,
careful planning should be given to the type of soil and to appropriate soil preparation. Clean topsoil, if it
can be obtained, is the simplest solution. If clean topsoil is not available, subsoil may be partially
amended by tilling compost into the soil. This approach needs to be carefully planned as compost material
varies in nutrient and mineral content. Imported soil should be analyzed and matched with appropriate
compost material. Considerations of longer-term impacts should also be considered. For example, rich
composts will often produce large plants quickly in early years. However, as nitrogen leaches out, the soil
may exhibit characteristics of reverse fertilization whereby it is rich in carbon but low in nitrogen leading
to poor plant growth and domination by nitrogen fixing species. Thus, initially suitable conditions may
degrade quickly over a relatively short period of time.

Design Principle #3: Retain large tracts of land in which the cycles of
nature can proceed and native plant and wildlife populations can
flourish.

Strategies
Retain refuge sites for animals around restoration and management projects to serve as
re-population sources for disturbed areas.
Before removal of significant populations of exotic vegetation, such as blackberries, insure that adequate
consideration has been given to providing alternative habitat structure (i.e. food and shelter) to minimize
disruption to wildlife populations. In most cases, a particular treatment should not be applied to the entire
landfill cover, or even to major portions of the area, in one year. Destruction of large areas of habitat can
set back or destroy some populations.
Provide appropriate grassland habitat for ground nesting birds such as the Western
meadowlark
This management plan proposes to create grassland habitat for Western meadowlark and other species
that can live compatibly with Western meadowlark. With this goal, many species other than Western
meadowlark will also benefit. Habitat that is suitable for Western meadowlark will be similar to that
needed by other grassland species such as vesper sparrow, grasshopper sparrow, gopher snake, and
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sharptail snake. With the addition of a few other key habitat elements, a number of other organisms can
be incorporated into the planned grassland.
Western meadowlarks nest on the ground in a shallow scrape under the cover of vegetation. A domeshaped roof is built over the scrape. Nesting areas need to be protected from April 15th to July 15th from
human trampling, mowing or other management activities, and harassment by dogs. A pair of
meadowlarks requires about 20 acres for successful breeding. (Oregon Department of Fish and Wildlife
2000)
Meadowlarks feed mainly on the ground eating insects and spiders. A greater variety of insects and
spiders are available if there is a variety of grasses and wildflowers present on the site.
Singing perches are necessary for defending territories and attracting mates. These can be scattered
shrubs, trees, or fence posts (providing less than 10% cover). Singing perches need to extend above the
surrounding vegetation.

Habitat Units
The landfill cover area has been divided into eleven habitat units (See Map 3). Each unit will be managed
to provide habitat for a targeted group of native plants and animals. Plants and animals other than the
targeted group may well be accommodated in any habitat unit, but each habitat unit should be managed
first and foremost to meet the habitat unit goals.

Criteria for delineating habitat units
1. Existing vegetation
Make the best use of hydrology and soil depth. If the existing hydrology or soil depth favors trees
rather than prairie, it will be easier to allow an area to remain in trees. Shallow soils will favor prairie.
(See soil depth map #7 based on engineering delineation of landfill area and soil depths.) Maintaining
the existing type of vegetation (trees, shrubs, or prairie) minimizes disruption to the site and
minimizes future maintenance requirements.
2. Size of the area
Whilamut Natural Area is a 237-acre natural area at the center of a large metropolitan area. But it is
also a very small remnant of natural habitat. Organisms typically require a certain amount of territory
to live and breed. The physical space needed by the target organisms and the carrying capacity of the
site have been taken into account. An adequate area is also required for natural ecosystem functions
and cycles to occur. The requirements of the targeted organisms and the desired ecosystem functions
have been considered in establishing habitat units.
3. Compatible species
Habitat units have been determined with consideration given to species that can live compatibly with
the target organisms for that habitat unit.
4. Human enjoyment and passive recreational use
Habitat units have been delineated to provide human enjoyment of the natural world while
maintaining adequate undisturbed habitat for wildlife. Human intrusion is minimized by having
habitat units large enough to provide interior areas away from paths and trails.
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Habitat Unit #1 Open Upland Prairie
Current conditions and trajectory

Habitat unit #1 currently consists of non-native perennial grasses including tall fescue and wild oat
(Figure 3). We can infer from the presence of tall fescue that the soil here is probably richer and deeper
than on some other areas of the
landfill cover. Without management
to rid the area of the non-native
perennial grasses, they will continue
to dominate. Succession to woody
species is also occurring in this
habitat unit and may result in its
degradation as trees and shrubs outcompete grasses and forbs. The use
of fire and/or mowing will not rid
the area of the non-native grasses
although these disturbance
techniques may be useful at
inhibiting succession and may also
provide other benefits to this habitat
unit.
Habitat Unit goals

•
•

Figure 3. Open grassland across the landfill cover.

Maintain an upland prairie
with 1-5% canopy cover (scattered shrubs or trees)
Provide habitat for Western meadowlark and compatible grassland species

Desired plant species composition

•

A variety of native grasses and wildflowers (see upland prairie planting list, Appendix H).

Target animal species and desired habitat elements (see also Appendix I)

•
•
•
•

Western meadowlark: scattered singing perches, minimum of twenty acres of grassland per
breeding pair
Vesper sparrow: scattered singing perches, 6-24% bare ground
Gopher snake: rock piles for denning, elevated perches for sunning
Western fence lizard: rock piles for denning, sunning perches

Strategies for restoration and management.

•
•
•
•
•
•
•

Opportunistically restore native grasses and forbs as effective techniques become known. Use
small restoration projects as ways to try potential restoration techniques.
Monitor restoration projects and use the resulting information to guide future management
decisions.
Construct rock piles for reptile and amphibian habitat. See Map 4 and Appendix F for locations
and construction.
Provide scattered native trees or shrubs for songbird singing perches (1-5% canopy cover). This
may require planting and/or protecting some perches from burning or mowing regimes. See
planting list, Appendix H.
Remove shrubs and trees if canopy cover becomes more than 5%.
Manually remove all non-native trees and shrubs.
Use prescribed burns every 2-5 years to maintain 1-5% canopy cover, to remove thatch, and to
encourage native grasses and forbs (Oregon Department of Fish and Wildlife 2000). See
prescribed burns under Design Principle #2.
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•

•
•

Management activities are discouraged between April 15 and July 15 when birds are nesting
(Oregon Department of Fish and Wildlife 2000). If management activities need to occur during
the nesting season, a survey should be done to locate nesting areas, and management activities
should not disrupt these nesting activities. Areas around rock piles can be burned. Reptiles will
safely take refuge within the rock piles (Titus 2002).
Western fence lizards may have to be introduced. It might also be possible to introduce ringneck
snake. Due to their fairly specific habitat requirements, a herpetologist should be consulted if
introduction of ringneck snake is desired.
In random locations, scrape several areas 3-5 feet across to expose bare ground for dusting by
birds and for ground nesting by native bees.

Indicators of success

•
•
•
•
•

Western meadowlarks successfully fledge young a minimum of every other year.
Native grass and forb species comprise 20-40% of the ground vegetation on the site.
Native shrub and tree cover is between 1% and 5%.
Non-native trees and shrubs are eradicated.
Self-sustaining populations of fence lizards are present at rock piles.

Habitat Unit #2 Ephemeral wetland ponds
Current conditions and trajectory

There are a number of ephemeral ponds of various sizes in depressions on the landfill cover. Some of the
greater extents of these ponds are shown on the habitat unit map (Map 3) and are labeled 2a, 2b, 2c, and
2d. A wetland delineation was conducted in 1996 by Satre and Associates. (See Map 6.) Most of the
current ephemeral ponds correspond to the wetland areas delineated by Satre. The depressions have
developed as various areas of the landfill have subsided. The depressions typically contain water through
the rainy winter and spring months (Figure 4). Some exotic plant species are present including invasive
pennyroyal. Native Pacific chorus frogs lay eggs in abundance in these ponds and the ponds appear to
produce a number of adult chorus frogs. Killdeer use the mudflat margins of the ponds as feeding areas.
Other terrestrial species are likely to use the ponds as a source of drinking water and food.
Without management changes, these ephemeral ponds are likely to persist. The pennyroyal will become a
more dominant component of the vegetation of the pond margins.
Habitat Unit goals

•

•
•

Allow and encourage the
ephemeral ponds and the
resulting seasonal wetland
functions.
Provide habitat for chorus
frog populations.
Enhance the wet prairie
vegetation at the larger pond
in the area labeled 2a.

Desired plant species composition

•
•
•
•
•
•
•

American sloughgrass
Blue calico flower
Common camas
Meadow barley
Popcorn flower
Tufted hairgrass
Other wet prairie species
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Target animal species and desired habitat elements (See also Appendix J)

•
•
•
•

Pacific chorus frog: ponds lasting through April or May, nearby shelter for adults
Caddisfly larvae: shallow ephemeral pond, detritus and algae for food
Killdeer: mudflat areas around drying ponds
Terrestrial species using the water and aquatic food resource

Strategies for restoration and management

•
•
•
•
•
•

Plant native wet prairie species at the larger pond (2a). (See desired plant species above and the
wetland planting list, Appendix H.)
Consider burning or mowing as appropriate management tools. (See prescribed burns under
Design Principle #2.)
Allow ponds in all areas to persist, but with minimal management.
Construct rock piles within 100 feet of some of the ponds to provide habitat for adult chorus
frogs. (See Map 4 and Appendix F for locations and construction.)
Do not attempt to create year-round ponds. Persistent ponds will encourage non-native species
such as the bullfrog. Presence of bullfrogs would lead to the extirpation of the native chorus frog
populations in these ponds.
Manage exotic invasive plant species to attempt to prevent exotic monocultural habitats. Attempt
to exterminate invasives such as pennyroyal. Spot torching or some form of mechanical soil
sterilization may be useful on small patches of pennyroyal. It is best to eradicate these invasive
patches when they are first noticed rather than when they have become a substantial problem.

Indicators of success

•
•

Persistence of chorus frog populations
20% or more native species in the 2a pond/wet prairie area.

Habitat Unit #3 Shrub savanna
Current conditions and trajectory

The west and south portions of this area have had “clean fill” added in the year 2000. This habitat unit is
vegetated with non-native grasses, Armenian blackberries, black cottonwood and non-native trees and
shrubs (i.e Prunus sp.). Blackberry patches will continue to expand. Trees and shrubs (both native and
non-native) will tend to increase, dominate, and shade out the ground cover, especially on the deeper soil
north of the landfill cover (Figure 5).
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Habitat Unit goals

•
•
•

Maintain upland prairie with 5-15% shrub cover. A minor native tree component within that 515% is ok.
Provide habitat for birds such as Western kingbird and lazuli bunting. Such habitat would consist
of clumped groups of native shrubs 5 to 25 feet across with spaces of 20 to 50 feet between shrub
patches.
All shrubs and trees are native
species

Desired plant species composition
(See also Appendix H)

•
•
•
•
•
•
•
•
•

Native grasses and forbs (see
planting list in Appendix H)
wedgeleaf ceanothus
Coyote brush
Deerbrush
Suksdorf’s hawthorn
Nootka rose
Tall Oregon grape
Pacific crabapple
Serviceberry

Target animal species and desired
habitat elements (See also Appendix I)

•
•
•
•

Figure 5. Potential Shrub Savanna

Western kingbird: clumped shrubs in grassland, edges
Lazuli bunting: clumped shrubs in grassland
Western fence lizard: rock piles for denning, sunning perches
Small mammals: clumped shrubs

Strategies for restoration and management

•
•

•
•
•
•

•

Plant clumped groups of native shrubs. Shrub clumps should be about 5-25 feet across for best
targeted habitat. Spaces between shrub patches should be 20-50 feet. Patches and spaces between
patches should be placed randomly.
Remove all blackberries and non-native trees and shrubs. Tree and shrub cover in excess of 1015% can be removed right away. Below 10%, additional removal of blackberries should be done
only after planting native shrubs to provide habitat without displacing animals using the shrub
habitat. (See Retaining Refuges in Design Principle #3.) Restore small areas at a time (i.e. one
shrub clump) so as to maintain the maximum amount of viable habitat. Doing one shrub clump at
a time also allows for experimentation with different shrubs to see which are most successful on
this site.
Opportunistically restore native grasses and forbs as effective techniques become known.
Place and maintain rock piles for reptile habitat. (See Map 4 and Appendix F for locations and
construction.)
In random locations, scrape several areas 3-5 feet across to expose bare ground for dusting by
birds and for ground nesting by native bees.
Hand removal of unwanted trees and shrubs is preferred. Mowing is a better management tool
than fire in this habitat unit due to the desire to retain clumped shrub cover. Mowing small
sections of the habitat unit in rotation every 2-5 years will decrease the thatch and prevent
encroachment of excessive woody vegetation.
Western fence lizards may need to be introduced.

July 20, 2005

WNA Restoration/Management Plan

Page 23

•

Small mammals are a targeted species for this habitat area. While no special habitat
enhancements have been prescribed for this area, areas of clumped shrubs and rockpiles will
provide excellent habitat for small mammal species.

Indicators of success

•
•
•
•
•

Maintenance of 5-15% clumped shrub cover in a matrix of upland prairie.
All shrubs and trees are native species; eradication of Armenian blackberry and Scotch broom.
10% native grasses and forbs
Summer presence of western kingbird and lazuli bunting.
Self-sustaining populations of fence lizards are present at rock piles.

Habitat Unit #4 Black Cottonwood Forest
Current conditions and trajectory

A number of young black cottonwoods have sprouted at this location (Figure 6). Possibly, some of the
soil placed here brought in an abundant seed bank. Most of the unit has had “clean fill” added in 19971998. Perhaps there is ponded or flowing underground water making conditions especially conducive to
the growth of black cottonwoods. It appears that this area is moving toward a black cottonwood forest in
this habitat unit. The deeper soils from additional fill should easily support black cottonwood forest.
Habitat Unit goals

•

•
•

Allow the black cottonwood
forest to remain. Cottonwoods
provide habitat and visual
variety to the landfill cover area.
It would require abundant
resources to attempt to maintain
prairie in this area where
cottonwoods sprout so
prolifically.
100% native trees and shrubs.
Ground cover free from
blackberries and with 10% or
more native species.

Desired plant species composition
(See also Appendix H)

•
•

Figure 6. Young black cottonwood grove.

Black cottonwood
Other appropriate native trees, shrubs, and ground cover. (see planting lists, Appendix H)

Target animal species and desired habitat elements

•

Typical riparian species

Strategies for restoration and management

•
•
•
•

Allow black cottonwood and other native trees and shrubs to grow. Active planting of native trees
and shrubs is probably not needed. Rely on surrounding native seed sources and natural
processes, if possible.
Discourage and manually remove non-native trees and shrubs. Replant bare areas as needed to
prevent reinvasion by opportunistic non-natives.
Leave dead standing or down wood for habitat elements
Opportunistically restore native ground cover. Germination and growth of native ground cover
from on-site seed sources is not likely to overwhelm non-native grasses and forbs.
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Indicators of success

•
•

100% native trees and shrubs. No blackberries or Scotch broom.
10% or more native ground cover.

Habitat Unit #5 Closed Canopy Riparian Forest
Current conditions and trajectory

This area consists of non-native grasses with some black cottonwood and blackberry. The proximity to
the boat basin will probably cause this area to progress naturally toward riparian forest. With the large
amount of blackberry in the area, a blackberry understory would most likely develop.
Habitat Unit goals

•
•
•

Develop closed-canopy riparian forest
Eliminate blackberry from understory
Establish native shrub and ground cover

Desired plant species composition (see also riparian planting list, Appendix H)

•
•
•
•

Black cottonwood
Oregon ash
Ninebark
Snowberry

Target animal species and desired habitat elements (see also Appendix I)

•
•

Western wood-pewee: legacy trees for nesting, forest edges.
Downy woodpecker: snags, live trees with dead and decaying portions for nesting cavity
excavation, (decay class 3-5 – wood that is becoming somewhat soft).

Strategies for restoration and management

•
•
•
•

Plant black cottonwood. Insure that they are truly native black cottonwood rather than hybrids.
Natives have a rusty look to the underside of the leaf.
Plant native shrubs and ground cover (See Appendix H for planting list.).
Remove all blackberries, non-native trees and shrubs.
Leave dead standing or down wood for habitat elements.

Indicators of success

•
•
•

Overstory canopy cover of 75-95%
20% or more native shrub and ground cover
Snags with decaying portions are present and dead wood is present on the forest floor.

Habitat Unit #6 Western Pond Turtle Nesting Habitat
Current conditions and trajectory

This area consists of non-native vegetation. The area is mowed periodically. Without intervention, this
area would be invaded by blackberries and Scotch broom abundant in neighboring areas. The proximity to
the canoe canal will probably cause this area to progress naturally toward riparian forest with a blackberry
understory. Although some maps of this area indicate that this area was part of the landfill area, the soil in
this area is greater than 4 feet deep (Bergeson-Boese, 2004).
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Figure 7. Slight southerly aspect of pond turtle nesting area.
Habitat Unit goals

•
•
•

Create and maintain nesting habitat for Western pond turtles.
No blackberries, Scotch broom, non-native trees or shrubs.
0-5% native shrub canopy cover.

Desired plant species composition (See planting lists, Appendix H)

•

Native grasses and forbs.

Target animal species and desired habitat elements

•

Western pond turtle nesting: Slightly south facing sloped areas (Figure 7) free of thatch, diggable
but stable soil.

Strategies for restoration and management

•
•
•
•
•
•

Maintain diggable, thatch-free south facing slopes.
Create slight pond turtle mounds with a southerly slope as necessary. (See Appendix C for
construction details.)
Apply new restoration techniques for creating pond turtle nesting habitat as it becomes available.
Monitor for nesting activity.
Apply predator exclosures to nests if nesting activity occurs.
Eliminate blackberry, Scotch broom, and other non-native trees and shrubs. Keep nesting area
shrub and tree free to provide sunny nesting areas. Plant native shrubs on east border to screen the
area from passing bicyclists, pedestrians, and dogs.

Indicators of success

•
•
•
•

Pond turtles use the nesting area
Hatching of pond turtles occurs
No blackberry, Scotch broom, or other non-native trees or shrubs are present.
Shrub canopy is less than 5% cover

Habitat Unit #7 Upland Prairie with a Camas Emphasis
Current conditions and trajectory

These are highly visible areas that can provide both habitat and human interest. Areas 7a, 7b, and 7c
currently consist of non-native grasses, forbs, and blackberries. Most of the unit has had “clean fill” added
in either 1997-1998 (7b and 7c) or in 2000 (7a). Lack of intervention will result in continuation of the
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non-native species with a likely increase in the area covered by blackberries. The deeper fill will
encourage succession to woody species.
Habitat Unit goals

•
•
•

Showy field of great camas.
Presence of other native grasses and forbs with a strong component of wildflowers.
No trees or shrubs in the habitat unit, native or non-native.

Desired plant species composition

•
•

Great camas
Native grasses and forbs (See upland prairie plant list, Appendix H)

Target animal species and desired habitat elements

•

Primary emphasis is on showy fields of camas, visible from the bridge area by the pond and entry
roadway, however, native butterflies and bees should be encouraged by planting a variety of
flower species

Strategies for restoration and management

•
•
•
•

Manually remove blackberry, Scotch broom, and all other trees and shrubs.
Plant abundant great camas
Opportunistically restore native grasses and forbs
Use of fire every 2-5 years (fall burns only) as a management tool is encouraged to reduce thatch,
encourage vigorous growth of native species, and to prevent encroachment of woody species.

Indicators of success

•
•
•
•

Fields of great camas bloom in spring
Minimum of 30% native grasses and forbs with a strong wildflower component.
Butterflies and native bees use the area
No blackberries, Scotch broom, trees or shrubs are present

Habitat Unit #8 Upland Prairie – Butterfly and Native Bee Habitat
Current conditions and trajectory

Currently much of this area consists of legumes, Queen Anne’s lace, and other non-native species.
Subsoil (“clean fill”) was placed in unit 8a in 2000 and in most of unit 8b in either 1997-1998 or 2000.
The abundance of nitrogen-fixing plants present in both units is indicative of the lack of nitrogen and
organic material present in this subsoil fill. The soil may need to be amended to supply the needed
nitrogen. Native plants are often able to grow in somewhat poor soils. Caution should be used in applying
amendments so as not to encourage non-natives. Small test plantings may need to be done and the results
observed to determine the best course of action. Without management intervention, this area would most
likely continue to support nitrogen-fixing species for several years until sufficient nitrogen exists to
support opportunistic non-native species. The proximity to the boat basin will probably cause this area to
progress eventually toward riparian forest. With the large amount of blackberry in the area, a blackberry
understory would most likely develop.
Habitat Unit goals

•
•
•
•

Provide food and host sources for native butterfly species.
Provide habitat for native bee species
No trees or shrubs
Provide habitat for grassland species such as gopher snake and Western fence lizard

Desired plant species composition

•

See planting lists, Appendix H. Plants used by native butterfly species should be emphasized.
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Target animal species and desired habitat elements

•
•
•
•

Native butterfly species: nectar plants for adult food, host plants for larvae
Native bees: a variety of flower species
Gopher snake: rock piles for denning, elevated perches for sunning
Western fence lizard: rock piles for denning, sunning perches

Strategies for restoration and management

•
•
•
•
•
•

•

Opportunistically restore native grasses and forbs as effective techniques become known.
Seek additional information regarding native bee nectar sources and integrate these plant species.
Due to the recent addition of “clean fill”, the soil may need amendments or a cover crop of
legumes before native prairie can be established. Experimentally restore small plots and base
future management decisions on results obtained.
Construct rock piles for reptile habitat. See Map 4 and Appendix F for locations and construction.
Western fence lizards may have to be introduced.
Prescribed fire should be cautiously used on small areas of the habitat unit at a time. Butterfly
larvae will not escape the fire, so if prescribed fire is used, burn 1/3 or less in any one year to
leave refuge areas for bees and butterfly larvae. Burn any specific area only once every 2-5 years
to prevent shrub and tree cover from establishing, to remove thatch, and to encourage native
grasses and forbs (Oregon Department of Fish and Wildlife 2000).
Manually remove any blackberries, Scotch broom, and native or non-native trees and shrubs.

Indicators of success

•
•
•
•

Targeted native wildflowers are present
Targeted native butterfly and native bee species are using the area
Self-sustaining populations of fence lizards are present at rock piles.
Minimum 30% native forbs and grasses with a strong wildflower component

Habitat Unit #9 Riparian Forest
Current conditions and trajectory

This habitat unit is comprised of non-native grasses and blackberries. Some ponding of rain water occurs
in parts of this unit. Without disturbance, this area would continue to have non-native grasses, an
increasing number of blackberries, and eventual succession to riparian forest.
Habitat Unit goals

•

Hasten the development of a riparian forest to form a connected riparian corridor from the canoe
canal to the river and along the river’s edge.

Desired plant species composition (See also riparian planting list, Appendix H)

•
•
•
•
•

Black cottonwood
Oregon ash
Snowberry
Ninebark
Osoberry

Target animal species and desired habitat elements

•
•
•
•

Western wood-pewee: legacy trees for nesting, forest edges.
Downy woodpecker: snags, live trees with dead and decaying portions for nesting cavity
excavation, (decay class 3-5 – wood that is becoming somewhat soft).
Chinook salmon: woody debris in the river for rearing habitat; leaf litter and insects from riparian
vegetation contribute to salmon food web
Other typical riparian animal species
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Strategies for restoration and management

•

•
•
•
•
•
•
•
•

The Bergeson-Boese study indicates the Eastern part of this area is on top of landfill (BergesonBoese, 2004). One test probe found wood debris at a depth of 1½ feet. Decaying wood debris
over time probably accounts for the depressions that have formed in portions of this area and the
subsequent ponding of water. Neighboring probe sites found soil depths of 3 feet or more.
Minimum rooting depth for black cottonwood is 30” (USDA-NRCS 2002). This area should
support riparian trees and shrubs. Additional soil could be brought in, but probably is
unnecessary. (See Appendix K for rooting depths of other tree species.)
Remove blackberries, non-native trees and shrubs.
Phase 1: Establish canopy by planting black cottonwood, Oregon ash, snowberry, and other
riparian plants. (Note: 2,000 trees and shrubs have been planted in a ½ mile stretch along the river
to date. This work was done using ODFW grant funds and can serve as a model for future work.)
Phase 2: Add herbaceous understory diversity after the canopy has closed.
Leave dead standing (including wood with decay) or down wood for habitat elements.
Opportunistically restore native ground cover.
Do not use prescribed fire in this management unit due to the desire to maintain woody vegetation
including a shrub understory.
Consider removing the bermed area between the river-front bike path and the Willamette River at
the western end of Unit #9 to provide better visibility of the river.
Monitor for beaver herbivory of new plantings. Protection of individual trees and shrubs or area
wide protection may be necessary.

Indicators of success

•
•
•
•

Closed canopy riparian forest exists
Dead wood is accumulating
20% or more native ground cover.
Restored forest is used by downy woodpecker and western wood-pewee

Habitat Unit #10 Upland Prairie Rich in Forbs, Camas
Current conditions and trajectory

This south-facing slope of the landfill cover faces the river and the bike path. It currently consists of nonnative grass species.
Habitat Unit goals

•
•

A showy display of native forbs including camas and mule’s ears.
A source of food for native bees and food and host plants for butterflies. Camas and other showy
flowers are the primary goal, but inclusion of species that enhance the habitat for butterflies or
native bees should also be considered.

Desired plant species composition (See upland prairie planting list, Appendix H)

•
•
•

Great camas
Northern mule’s ears
Native grasses with a rich component of native forbs

Target animal species and desired habitat elements

•
•
•

Native bees and butterflies: a variety of native forbs
Gopher Snake: rock piles for denning, elevated perches for sunning
Western fence lizard: rock piles for denning, sunning perches

Strategies for restoration and management

•

Plant great camas and northern mule’s ears.
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•
•
•
•
•

Opportunistically restore native grasses and forbs.
Remove blackberries, Scotch broom, other non-native trees and shrubs
Use of fire as a management tool is ok.
Provide rock piles for reptiles. (See Map 4 and Appendix F for locations and construction.)
Seek additional information regarding native bee nectar sources and integrate these plant species.

Indicators of success

•
•
•
•

A showy display of camas blooms in the spring and mule’s ears in summer
30% or more native grasses and forbs with a strong wildflower component
0-5% native shrub and tree cover
Self-sustaining populations of fence lizards are present at rock piles.

Habitat Unit #11 Canoe Canal Restoration Project Area
Current conditions and trajectory

The area has been maintained in an
open condition, in part, due to paths
and foot traffic (Figure 8).
Blackberries, willows, hawthorn, and
black cottonwoods exist along the
waterway. Unmanaged succession will
allow more riparian trees and
blackberries to establish at the water’s
edge
Habitat Unit goals

•

Restore riparian functions to
the canoe canal and its
riparian margins. A future
project may realign the canoe
canal to create more natural
Figure 8. Riparian margin of the canoe canal.
waterway habitat, enhancing
the waterway for riparian
species. Restoration should include the addition of complex structure such as basking and
foraging areas for turtles and rearing habitat for salmon.

Desired plant species composition

•

Riparian species to be determined by a canoe canal restoration plan which will likely include
riparian forest, riparian shrub-willow, and emergent wetland plant communities.

Target animal species and desired habitat elements

•
•
•

Western pond turtle
juvenile Chinook salmon
other species may be added later

Design Principle #4: Establish Whilamut Natural Area as an integral link
in a natural resource corridor along the Willamette River Greenway.
The Whilamut Natural Area sits on the north bank of the Willamette River within the Willamette River
Greenway (See Map 5). The natural area contains about 1¾ miles of river frontage. Almost half of that
1¾ miles of river frontage consists of riparian forest in either City of Eugene or Willamalane parks. To
the immediate east of the Whilamut Natural Area, riparian forest continues through West D Street
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Greenway and Island Park. The Willamalane Park District also owns riparian forest river frontage at
Dorris Ranch, their Georgia Pacific Property and Clearwater Park. To the west of the Whilamut Natural
Area, parks are more developed, but some still contain significant amounts of riparian forest. These City
of Eugene parks include Alton Baker Park, Skinner Butte, Maurie Jacobs, Delta Ponds, West Bank Park,
and East Bank Park. This publicly owned river frontage, much of it with riparian forest, provides the
unique opportunity for an urban natural resource corridor through the Eugene/Springfield area. The
Whilamut Natural Area occupies a central location in this natural resource corridor. It is of critical
importance for this area to provide high quality habitat.

Strategies
Build upon the surrounding natural resource context
Habitat connections should be made to the greatest extent possible. The riparian corridor through the
Whilamut Natural area should be returned to riparian canopy and understory, providing a continuous
riparian habitat corridor with adjacent public riverfront property. Habitat connections should be made
between the prairie on the landfill cover and the river’s edge. There should also be conscious connections
between the terrestrial environment and the riverine aquatic environment. These habitat connections
should allow for daily travels of animals, seasonal migrations, and critical genetic mixing among
neighboring populations of plants and animals.
Link natural resource functions as well as structure
Habitat structure is provided by vegetation that provides cover, nesting, roosting, and rearing areas, and
food. Structure is provided by planting and maintaining appropriate canopy trees, understory trees and
shrubs, and native grasses and forbs. It is also provided by downed logs, snags, rocks, etc. All of these
things are critical to building a natural resource corridor. In addition to structural habitat links, functional
links should be considered, also. Functional links include such things as intact food webs among all the
appropriate organisms of an ecosystem and functioning natural processes such as seasonal flooding and
fire where appropriate. Both habitat structure and ecosystem function are necessary for a natural resource
corridor to exist.
Incorporate information available in regional natural resource assessments and plans to
insure that the Whilamut Natural Area is an integral component of the larger natural
resource scale
Consult regional and statewide plans such as the Regional Metro Open Space Vision, Goal 5 Natural
Resource Studies, the Aquatic and Riparian Habitat Assessment for the Eugene/Springfield Area, regional
watershed assessments, the Oregon Biodiversity Project, the Willamette Restoration Initiative, The
Oregon Plan for Salmon and Watersheds, and the Willamette River Greenway program.
Use the area as a human corridor within the natural resource corridor
Bike paths through the area function as alternative transportation corridors between Eugene and
Springfield. The pedestrian/bike paths provide an efficient, safe, and pleasant alternative travel route. The
riparian strip should continue to be a non-motorized route within the natural resource corridor.
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Appendix A: Glossary
Adaptive management: A management style that alters its future course based on information learned
from present or previous efforts.
Decay class: Amount of decay that has taken place in down wood or snags. Decay classes 1 and 2 have
reasonably intact wood with bark beginning to peel off. Decay class 3 has no bark and the wood is
decayed and quite soft. Decay class 4 and 5 are very decayed and flattened, well on their way to
becoming part of the forest floor.
Exotic species: Species that were not present prior to European settlement.
Fire adapted: Plants or animals that have evolved with regular fire regimes. They typically rebound well
after fire.
Forb: A broadleaf herb or wildflower; an herb that is not a grass.
Habitat Structure: The physical arrangement of elements in an ecosystem. Habitat structure is composed
of various trees, shrubs, and ground covers. Specific animals often require particular elements of
habitat structure, i.e. shrub cover, density of plantings, etc.
Heterogeneity: Having dissimilar elements; not uniform in structure or composition.
Host plants: Plants upon which adult butterflies lay their eggs. The host plant will be the food for the
hatched caterpillars. A butterfly is often quite specific in its choice of host plants. (See nectar plants)
Hyporheic flow: Water that flows beneath a stream bed or into stream banks and connects at various
points with the channel flow.
Invasive species: A non-native species that spreads uncontrollably, usually overshadowing and out
competing native species. An invasive species usually forms a stand or population dominated only by
itself.
Landfill: A site where garbage has been disposed of by burying it.
Native bees: Native bees do not include honey bees. Native bees are usually smaller than honey bees.
They are often dark or sometimes iridescent green in color. They are becoming quite rare do to loss of
habitat.
Native species: Species that were present prior to European settlement.
Nectar plants: Plants which provide nectar that can be used by adult bees and butterflies as a food
source. (See host plants)
Passive recreation: Activities that do not involve teams or playing fields. Usually activities that involve
only one or a few people and that have a minimal impact on the site and on other users. Passive
recreation includes activities such as walking, biking, and watching wildlife.
Prairie: A vegetated area consisting of a mix of grasses and forbs with less than 5% tree or shrub cover.
Return interval: How frequently an event happens. If fire burned a prairie every three years on average,
it is said to be a return interval of 3 years.
Subsoil: Soil beneath the surface layer. It is typically excavated during large building projects. Because it
has not been at the surface, it does not contain organic matter or nitrogen necessary for good plant
growth. (See topsoil)
Topsoil: Soil from the surface layer. It typically contains organic matter and nitrogen necessary for plant
growth. (See subsoil)
Vernal Pools: Wetland pools that contain water only during the winter and spring seasons.
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Wetland: An area that is seasonally flooded or saturated for at least a portion of the growing season.
Most Willamette Valley wetlands historically dried up in the summer.
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Appendix B: Calculation of Percent Cover
The charts on this page and the pages following can be used to determine a rough approximation of
percent cover. Using a recent aerial photo, visually compare the density of vegetation seen in the aerial
photo with the density of the boxes seen in these charts. Size, shape, and configuration of the vegetation
patches are not important. You only need to compare relative amount of white space to dark space in both
the aerial photo and in the charts.

1% Cover:
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5% Cover
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10% Cover
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15% Cover

July 20, 2005

WNA Restoration/Management Plan

Page 38

20% Cover
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25% Cover
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Appendix C: Western Pond Turtle Nesting Mound
Construction
Nesting/Hatchling Habitat.
Shallow intermittent pools (5-10 feet diameter, 1 foot deep) can be excavated in sunny areas in known or
potential nesting locations. The mounds can be used by turtles for nesting and the pools can be used by
hatchlings as temporary nurseries. Nests will be most likely on the sunny south side of mounds. Structure
in pond provides refugia and basking sites for hatchlings.

South Facing
Nesting Area
Excavate

Fill

Original
Ground Level
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Appendix D: Plants Used by Native Butterflies and Bees
Native Upland Prairie Plants Used by Butterflies
Notes:

•
•

Plant species listed in bold are of greatest importance to butterflies.
Host plants listed include both confirmed and suspected host plants.

Native Plant Species

Butterfly Uses

Host Plant for

Nectar
Plant

Common Name

Scientific Name

spring azure (echo blue)
western tiger swallowtail
painted lady
common wood nymph
juba skipper
ochre common ringlet
painted lady
painted lady
monarch
field crescent
common wood nymph
juba skipper
California tortoiseshell
Lorquin’s admiral
spring azure (echo blue)
California tortoiseshell
Lorquin’s admiral
spring azure (echo blue)
western tiger swallowtail

Celastrina ladon
Papilio rutulus
Vanessa cardui
Cercyonis pegala
Hesperia juba
Coenonympha tullia ochracea
Vanessa cardui
Vanessa cardui
Danaus plexippus
Phyciodes campestris
Cercyonis pegala
Hesperia juba
Nymphalis californica
Limenitis lorquini
Celastrina ladon
Nymphalis californica
Limenitis lorquini
Celastrina ladon
Papilio rutulus

western tiger swallowtail
juba skipper
common wood nymph
woodland skipper

Papilio rutulus
Hesperia juba
Cercyonis pegala
Ochlodes sylvanoides

Scientific Name

Common Name

Acer macrophyllum

bigleaf maple

Achillea millefolium
Acnatherum lemmonii

yarrow
needlegrass

X

X
X

Anaphalis margaritacea
Artemisia douglasiana
Asclepias sp.
Aster subspicatus
Bromus carinatus

pearly everlasting
Douglas’ mugwort
milkweed
Douglas’ aster
California brome

X
X

X
X
X
X
X

Ceanothus cuneatus

wedgeleaf ceanothus

X

Ceanothus sanguineus

redstem ceanothus

X

Corylus cornuta var.
californica
Crataegus suksdorfii
Deschampsia elongata
Elymus glaucus

California hazel

X

Suksdorf’s hawthorn
slender hairgrass
blue wildrye

X
X
X

Epilobium angustifolium
Eriophyllum lanatum

fireweed
Oregon sunshine
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Native Plant Species

Butterfly Uses

Host Plant for

Nectar
Plant

Common Name

Scientific Name

X

Sara orangetip

Anthocharis sara

X

common wood nymph
sachem
skippers
sachem
painted lady

Cercyonis pegala
Atalopedes campestris
Hesperiidae
Atalopedes campestris
Vanessa cardui

gray hairstreak
Lorquin’s admiral
spring azure (echo blue)
western tailed blue

Strymon melinus
Limenitis lorquini
Celastrina ladon
Everes amyntula

acmon blue
orange sulphur
silvery blue
spring azure (echo blue)
acmon blue
silvery blue
acmon blue
painted lady
silvery blue
spring azure (echo blue)
acmon blue
gray hairstreak
painted lady
silvery blue
spring azure (echo blue)
western tailed blue
acmon blue
spring azure (echo blue)

Plebejus acmon
Colias eurytheme
Glaucopsyche lygdamus
Celastrina ladon
Plebejus acmon
Glaucopsyche lygdamus
Plebejus acmon
Vanessa cardui
Glaucopsyche lygdamus
Celastrina ladon
Plebejus acmon
Strymon melinus
Vanessa cardui
Glaucopsyche lygdamus
Celastrina ladon
Everes amyntula
Plebejus acmon
Celastrina ladon

spring azure (echo blue)

Celastrina ladon

Scientific Name

Common Name

Erysimum capitatum
Eschscholtzia californica
Festuca californica

rough wallflower
California poppy
California fescue

Festuca roemeri
Fragaria virginiana var.
platypetala
Heracleum lanatum
Holodiscus discolor

Roemer’s fescue
broadpetal strawberry

X

X
X

cow parsnip
ocean spray

X
X

X
X

Lathyrus polyphyllus
Lomatium utriculatum
Lotus denticulatus

leafy pea
common lomatium
meadow lotus

X

X
X
X

Lotus unifoliolatus

Spanish-clover

X

Lupinus bicolor

two-color lupine

X

Lupinus polyphyllus

many-leaved lupine

X

X

Lupinus rivularis

riverbank lupine

X

X

Madia elegans
Malus fuscus
Philadelphus lewisii

showy tarweed
western crabapple
mock-orange

X
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Native Plant Species

Butterfly Uses

Host Plant for

Nectar
Plant

Common Name

Scientific Name

common wood nymph
juba skipper
ochre common ringlet
Lorquin’s admiral
western tiger swallowtail

Cercyonis pegala
Hesperia juba
Coenonympha tullia ochracea
Limenitis lorquini
Papilio rutulus

Lorquin’s admiral
western tiger swallowtail
spring azure (echo blue)
Lorquin’s admiral
painted lady
spring azure (echo blue)
western tiger swallowtail
Lorquin’s admiral
propertius duskywing
spring azure (echo blue)
gray hairstreak

Limenitis lorquini
Papilio rutulus
Celastrina ladon
Limenitis lorquini
Vanessa cardui
Celastrina ladon
Papilio rutulus
Limenitis lorquini
Erynnis propertius
Celastrina ladon
Strymon melinus

orange sulphur
orange sulphur
gray hairstreak
orange sulphur
silvery blue
western tailed blue
painted lady

Colias eurytheme
Colias eurytheme
Strymon melinus
Colias eurytheme
Glaucopsyche lygdamus
Everes amyntula
Vanessa cardui

Scientific Name

Common Name

Poa secunda

pine bluegrass

X

Populus balsamifera ssp.
trichocarpa
Potentilla gracilis
Prunus emarginata

black cottonwood

X

slender cinquefoil
bitter cherry

X
X

Prunus virginiana

choke cherry

Quercus garryana

Oregon white oak

Rosa nutkana
Salix scouleriana
Sidalcea campestris
Sidalcea virgata
Solidago canadensis
Thermopsis gracilis
Trifolium eriocephalum
Vicia americana

nootka rose
Scouler’s willow
meadow checkermallow
rosy checkermallow
goldenrod
mountain thermopsis
wooly head clover
American vetch

X
X
X
X
X

X

X
X
X

Wyethia angustifolia

mule’s ears

X

X

X

Host
Plant

X

X

X
X
X
X

•
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Native Riparian Plants Used by Butterflies

Native Plant Species

Butterfly Uses

Host Plant for

Nectar
Plant

Common Name

Scientific Name

spring azure (echo blue)
western tiger swallowtail
painted lady
common wood nymph
juba skipper
ochre common ringlet
painted lady
monarch
field crescent
common wood nymph
juba skipper

Celastrina ladon
Papilio rutulus
Vanessa cardui
Cercyonis pegala
Hesperia juba
Coenonympha tullia ochracea
Vanessa cardui
Danaus plexippus
Phyciodes campestris
Cercyonis pegala
Hesperia juba

Scientific Name

Common Name

Host
Plant

Acer macrophyllum

bigleaf maple

Achillea millefolium
Acnatherum lemmonii

yarrow
needlegrass

X

X
X

Anaphalis margaritacea
Asclepias sp.
Aster subspicatus
Bromus carinatus

pearly everlasting
milkweed
Douglas’ aster
California brome

X

X
X
X
X

X

X

•

July 20, 2005
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Native Wet Prairie Plants used by butterflies

Native Plant Species

Butterfly Uses

Host Plant for

Nectar
Plant

Common Name

Scientific Name

Spring azure (echo blue)
Western tiger swallowtail
Painted lady
Common wood nymph
Juba skipper
Ochre common ringlet
Painted lady
Monarch
Field crescent

Celastrina ladon
Papilio rutulus
Vanessa cardui
Cercyonis pegala
Hesperia juba
Coenonympha tullia ochracea
Vanessa cardui
Danaus plexippus
Phyciodes campestris

Common wood nymph
Juba skipper

Cercyonis pegala
Hesperia juba

Scientific Name

Common Name

Acer macrophyllum

Bigleaf maple

Achillea millefolium
Acnatherum lemmonii

yarrow
needlegrass

X

X
X

Anaphalis margaritacea
Asclepias sp.
Aster subspicatus
Baccharis pilularis
Bromus carinatus

pearly everlasting

X

X
X
X

•

X

milkweed

Douglas’ aster
coyote bush
California brome

Host
Plant

X
X

X

For additional information see http://www.naba.org/chapters/nabaes/btrfly-gdng1.html.
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Native Upland Prairie Plants Used by Native Bees

Native Plant Species
Scientific Name

Common Name

Achillea millefolium
Amelanchier alnifolia
Asclepias speciosa
Aster hallii
Aster subspicatus
Balsamorhiza deltoidea
Berberis aquifolium
Castilleja attenuata
Ceanothus velutinus var. hookeri
Delphinium menziesii
Epilobium angustifolium
Gaultheria shallon
Lupinus albicaulus
Lupinus bicolor
Lupinus micranthus
Lupinus rivularis
Lupinus sulphureus ssp. kincaidii
Salix scouleriana
Solidago canadensis

yarrow
saskatoon
showy milkweed
Hall’s aster
Douglas’ aster
balsamroot
tall Oregon grape
narrowleaved paintbrush
varnishleaf ceanothus
Menzie’s larkspur
fireweed
salal
sickle-keeled lupine
miniature lupine
field lupine
riverbank lupine
Kincaid’s lupine
Scouler’s willow
Canada goldenrod

Native Riparian Plants Used by Native Bees

Native Plant Species
Scientific Name

Common Name

Amelanchier alnifolia
Asclepias speciosa
Berberis aquifolium
Delphinium menziesii
Gaultheria shallon
Hydrophyllum tenuipes
Lupinus rivularis
Physocarpus capitatus
Rubus parviflorus
Rubus spectabilis
Salix sp.

saskatoon
showy milkweed
tall Oregon grape
Menzie’s larkspur
salal
Pacific waterleaf
riverbank lupine
Pacific ninebark
thimbleberry
salmonberry
willows

July 20, 2005
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Native Wet Prairie Plants Used by Native Bees

Native Plant Species
Scientific Name

Common Name

Aster
Lupinus polyphyllus
Lupinus rivularis
Mentha arvensis
Salix sp.
Verbena hastata

large leaved lupine
riverbank lupine
wild mint
willows
vervain

July 20, 2005
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Appendix E: Scientific Names of species occurring in the text
Plants
Common Name
American sloughgrass
Armenian blackberry
black cottonwood
blue calico flower
common camas
coyote brush
deerbrush
Suksdorf’s hawthorn
great camas
Italian ryegrass
lazuli bunting
meadow barley
ninebark
nootka rose
Northern mule’s ears
Oregon ash
osoberry
Pacific crabapple
pennyroyal
perennial ryegrass
popcorn flower
Queen Anne’s Lace
rushes
Scotch broom
sedges
servicberry
slender false brome
snowberry
tall fescue
tall Oregon grape
tufted hairgrass
wedgeleaf ceanothus
wild oat
willow

July 20, 2005

Scientific Name
Beckmannia syzigachne
Rubus armeniacus
Populus balsamifera var. trichocarpa
Downingia elegans or D. yina
Camassia quamash
Baccharis pilularis
Ceanothus interrigumus
Crataegus suksdorfii
Camassia leichtlinii
Lolium multiflorum
Passerina amoena
Hordeum brachyantherum
Physocarpus capitatus
Rosa nutkana
Wyethia amplexicaulis
Fraxinus latifolia
Oemleria cerasiformes
Malus fusca
Mentha pulegium
Lolium perenne
Plagiobothyrs figuratus
Daucus carota
Juncaceae
Cytisus scoparius
Cyperaceae
Amalanchier alnifolia
Brachypodium sylvaticum
Symphoricarpos albus
Festuca arundinacea
Mahonia aquifolium
Deschampsia cespitosa
Ceanothus cuneatus
Avena fatua
Salix sp.

WNA Restoration/Management Plan
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Animals
bullfrog
caddisfly
downy woodpecker
gopher snake
grasshopper sparrow
killdeer
lazuli bunting
long-toed Salamander
Pacific chorus frog
sharptail snake
vesper sparrow
Western fence lizard
Western kingbird
Western meadowlark
Western pond turtle
Western wood-pewee

July 20, 2005

Rana catesbeiana
Trichoptera
Picoides pubescens
Pituophis catenifer
Ammodramus savannarum
Charadrius vociferus
Passerina amoena
Ambystoma macrodactylum
Pseudacris regilla
Contia tenuis
Pooecetes gramineus
Sceloporus occidentalis
Tyrannus verticalis
Sturnella neglecta
Clemmys marmorata
Contopus sordidulus
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Appendix F: Rock pile Construction and Maintenance
Rock piles can provide habitat for many reptiles and amphibians. Examples of animals that would be
most likely to use rock piles in the Whilamut Natural Area are Western fence lizards, gopher snakes, and
Pacific chorus frogs. The crevices at the base of the rock piles will provide shelter from summer heat and
winter cold. Rock piles will be used for hibernation and nesting. Tops of rock piles will be used for
basking in the sun.
Rock piles should be a minimum of six to eight feet in diameter and three feet high. Road felt or some
other synthetic soil barrier should be placed beneath the rocks to prevent growth through the rocks by
blackberries. Rock piles should be made by stacking chunky basalt-type rocks a minimum of eight inches
across. Rocks should be stacked so that there are appropriate-sized spaces between them for snakes and
lizards to move through the pile. If rocks are too small or stacked so that they pack tightly, there will not
be space for movement of organisms. If rocks are stacked too loosely, the pile will not provide adequate
protection from predators and winter freezing conditions.
See Map 4 for rock pile locations. Additional rock piles (more than those shown on Map 4) could be
placed throughout the area. Rock piles can be placed in areas where burning will take place. Amphibians
and reptiles will take shelter in the rock pile and will be protected from the fire (Titus 2002). This
assumes that the rock pile is not overgrown with abundant dead grass or shrubs. If it is overgrown with
combustible materials, these materials should be pulled off the rock pile prior to burning. Grasses can be
present up to the edge of the rock piles.

Minimum rock size: 8” across
Road felt
beneath rocks

Minimum 3 feet

Minimum 6-8 feet

July 20, 2005
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Appendix G: Reptiles & Amphibians Present or Possible
Reptiles

Amphibians

Rubber boa

possibly

Bullfrog

not in the current plan
area

Northern alligator
lizard

no

Rough-skinned
newt

probably

Southern alligator
lizard

probably

Clouded
salamander

possibly

Western fence
lizard

could be with appropriate
habitat structure

Dunn’s salamander

no

Western skink

possibly

Long-toed
salamander

possibly – vernal pools
in riparian area

Common garter
snake

yes, especially near water

Northwestern
salamander

possibly

Gopher snake

yes

Ensatina

probably

Northwestern
garter snake

likely

Western redbacked salamander

no

Ringneck snake

could be with appropriate
habitat structure

Pacific chorus
frog

yes

Western terrestrial
garter snake

possibly

Western Pond
Turtle

not in the current plan area,
they are sighted in the
canoe canal to the north

NOTE: 1) Species in bold are those for which appropriate management efforts have a good likelihood of
success.
2) Most amphibians will be found in the riparian area. Most reptiles will be found in the landfill
cover prairie.

SOURCE: (Titus 2002)
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Appendix H: Planting Lists
Upland Prairie Planting List
Scientific Name

Common Name

Significance
Butterflies

Graminoids:
Acnatherum lemonnii
Agrostis hallii
Bromus carinatus
Bromus sitchensis
Carex rossii
Carex tumulicola
Danthonia californica
Deschampsia elongata
Elymus glaucus
Elymus trachycaulus
Festuca californica
Festuca roemeri
Juncus tenuis
Koeleria macrantha
Poa secunda
Vulpia microstachys

Lemmon’s needlegrass
Hall’s bentgrass
California brome
Sitka brome
Ross’ sedge
foothill sedge
California oatgrass
slender hairgrass
blue wildrye
bearded wheatgrass
California fescue
Roemer’s fescue
slender rush
Junegrass
pine bluegrass
small fescue

Bees

Birds

Kalapuyan

X
X
X

X
X
X
X

X
X
X
X
X
X
X

X
X
X

X
X

Forbs:
Achillea millefolium
Allium acuminatum
Allium amplectens
Anaphalis margaritacea
Apocynum
androsaemifolium
Aquilegia formosa
Artemisia douglasiana
Asclepias speciosa
Aster hallii
Aster subspicatus
Balsamorhiza deltoidea
Brodiaea cornonari
Calochortus tolmiei
Camassia leichtlinii
Castilleja attenuata
Clarkia amoena
Clarkia gracilis
Clarkia purpurea
Collinsia grandiflora

July 20, 2005

yarrow
tapertip onion
narrowleaf wild onion
pearly everlasting
spreading dogbane
red columbine
Douglas’ mugwort
showy milkweed
Hall’s aster
Douglas’ aster
balsamroot
harvest brodiaea
cat’s ear
great camas
narrowleaved paintbrush
farewell-to-spring
slender godetia
purple godetia
large-flowered collomia

X

X

X
X
X

X

X
X
X
X
X
X
X
X
X

X
X
X
X
X
X

X
X

X
X
X
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Scientific Name

Common Name

Significance
Butterflies

Daucus pusillus
Delphinium menziesii
Dishelostemma
congestum
Dodecatheon
hendersonii
Epilobium angustifolium
Epilobium
brachycarpum
Epilobium ciliatum
Eriophyllum lanatum
Erysimum capitatum
Erythronium oreganum
Eschscholtzia
californica
Fragaria virginiana var.
platypetala
Fritillaria affinis
Geranium oreganum
Heracleum lanatum
Iris tenax
Lathyrus nevadensis
Lathyrus polyphyllus
Linanthus bicolor
Ligusticum apiifolium
Lithophragma parviflora
Lomatium dissectum
Lomatium nudicaule
Lomatium triternatum
Lomatium utriculatum
Lotus denticulatus
Lotus unifoliolatus var.
unifoliolatus
Lupinus albicaulus
Lupinus bicolor
Lupinus micranthus
Lupinus rivularis
Madia elegans
Madia glomerata
Marah oregana
Microseris laciniata
Nemophila menziesii
var. atomaria
Perideridia gairdneri

July 20, 2005

rattlesnake weed
Menzie’s larkspur
ookow

X
X

shooting star

X

fireweed
tall annual willowherb

X

Watson’s willow-herb
Oregon sunshine
rough wallflower
fawn lily
California poppy
wild strawberry
checker lily
western geranium
cow parsnip
Oregon iris
Sierra pea
leafy pea
bicolored linanthus
celery leaved lovage
small flowered
woodland star
fern-leaved lomatium
bare-stem lomatium
nine-leaved lomatium
spring gold
meadow lotus
Spanish lotus
sickle-keeled lupine
miniature lupine
field lupine
riverbank lupine
showy tarweed
mountain tarweed
wild cucumber
cutleaf microseris
baby blue-eyes

Bees

Birds

Kalapuyan

X
X

X

X
X
X
X

X
X
X
X
X

X
X
X
X
X
X
X
X
X
X
X
X
X

X
X
X
X

X
X
X
X
X
X

X
X

X

yampah
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Scientific Name

Common Name

Significance
Butterflies

Phlox gracilis
Plectritis congesta
Polygonum
spergulariaeforme
Potentilla glandulosa
Potentilla gracilis var.
fastigiata
Prunella vulgaris var.
lanceolata
Ranunculus occidentalis
Sanicula bipinnatifida
Saxifraga integrifolia
Senecio macounii
Senecio integerrimus
var. integerrimus
Sidalcea campestris
Sidalcea virgata
Silene hookeri
Sisyrinchium bellum
Sisyrinchium idahoense
Solidago canadensis
Thermopsis gracilis
Trifolium eriocephalum
Trifolium variegatum
Triodanis perfoliata
Triteleia hyacinthina
Vicia americana
Viola adunca
Viola nuttallii var.
praemorsa
Wyethia angustifolia
Zigadenus venosus

pink annual phlox
rosy plectritis
fall knotweed

X

sticky cinquefoil
slender cinquefoil

X

Bees

Birds

Kalapuyan

X
X

self-heal
western buttercup
purple sanicle
western saxifrage
Puget groundsel
western groundsel
meadow checkermallow
rose checkermallow
Indian pink
beautiful blue-eyed grass
western blue-eyed grass
Canada goldenrod
mountain thermopsis
woolyhead clover
white tip clover
Venus’ lookingglass
white brodiaea
american vetch
western blue violet
upland yellow violet

X
X
X

X
X
X
X

X

X

X
X
X
X

mule’s ear
deathcamas

X

X

X

Shrubs:
Amelanchier alnifolia
Arctostaphylos
columbiana
Baccharis pilularis
Berberis aquifolium
Ceanothus cuneatus
Ceanothus sanguineus
Ceanothus velutinus var.
hookeri

July 20, 2005

saskatoon
hairy manzanita

X
X

coyote brush
tall Oregon grape
wedgeleaf ceanothus
redstem ceanothus
varnishleaf ceanothus

X
X
X
X
X

WNA Restoration/Management Plan
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X

X

X

X

X
X
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Scientific Name

Common Name

Significance
Butterflies

Corylus cornuta var.
californica
Crataegus suksdorfii
Gaultheria shallon
Holodiscus discolor
Malus fuscus
Philadelphus lewisii
Prunus emarginata
Prunus virginiana
Rhamnus purshiana
Ribes sanguineum
Rosa nutkana
Rubus ursinus
Salix scouleriana
Sambucus racemosa

July 20, 2005

Bees

Birds

California hazel

X

X

Suksdorf’s hawthorn
salal
ocean-spray
western crabapple
mock-orange
bitter cherry
choke cherry
cascara
red flowering currant
nootka rose
trailing blackberry
Scouler’s willow
red elderberry

X
X
X
X
X
X
X
X
X
X

X
X
X

X
X

WNA Restoration/Management Plan

X

Kalapuyan

X

X
X

X
X

X
X
X
X
X
X
X

X

X
X
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Riparian Planting List
Scientific Name

Common Name

Significance
Butterflies

Graminoids:
Bromus sitchensis
Carex aquatilis
Carex arcta
Carex deweyana
Carex obnupta
Cinna latifolia
Danthonia californica
Festuca subulata
Glyceria borealis
Glyceria striata
Trisetum cernuum

Sitka brome
Sitka sedge
northern clustered sedge
Dewey’s sedge
slough sedge
wood reedgrass
California oatgrass
bearded fescue
northern mannagrass
Tall mannagrass
nodding trisetum

X

red columbine
streambank arnica
Douglas’ mugwort
goatsbeard
showy milkweed
Douglas’ aster
greater boykinia
slender boykinia
western bittercress
western little bittercress
Willamette Valley
bittercress
miner’s lettuce
Siberian candyflower
western corydalis
Menzie’s larkspur
Pacific bleeding heart
shooting star

X

Bees

Birds

Kalapuyan

X
X
X
X
X

X
X

X
X
X

Forbs:
Aquilegia formosa
Arnica amplexicaulis
Artemisia douglasiana
Aruncus sylvester
Asclepias speciosa
Aster subspicatus
Boykinia major
Boykinia occidentalis
Cardamine occidentalis
Cardamine oligosperma
Cardamine penduliflora
Claytonia perfoliata
Claytonia sibirica
Corydalis scouleri
Delphinium menziesii
Dicentra formosa
Dodecatheon
hendersonii
Epilobium angustifolium
Epilobium ciliatum
Fragaria vesca
Geum macrophyllum
Heracleum lanatum
Heuchera glabra
Hydrophyllum tenuipes

July 20, 2005

fireweed
Watson’s willow-herb
woods strawberry
large leaved avens
cow parsnip
smooth alumroot
Pacific waterleaf

X
X
X
X

X

X
X
X

X
X
X

X

X

X

X

X
X
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Scientific Name

Common Name

Significance
Butterflies

Lupinus rivularis
Maianthemum dilatatum
Maianthemum
racemosum
Maianthemum stellatum
Marah oregana
Mentha arvensis
Mertensia platyphylla
Oxalis oregana
Prunella vulgaris var.
lanceolata
Ranunculus flammula
Ranunculus
orthorhynchus
Ranunculus sceleratus
Ranunculus uncinatus
Stachys cooleyae
Stachys mexicana
Streptopus amplexifolius
Tellima grandiflora
Thalictrum occidentale
Thalictrum polycarpum
Tiarella trifoliata
Tolmiea menziesii
Trillium albidum
Trillium ovatum
Trisetum cernuum
Urtica dioica
Vancouveria hexandra
Viola glabella

riverbank lupine
false lily-of-the-valley
large false solomon’s
seal
starry false solomon’s
seal
wild cucumber
field mint
western bluebells
Oregon woodsorrel
self-heal

Bees

X

X

X
X

X

Birds

Kalapuyan

X

native creeping
buttercup
straightbeak buttercup
celery leaved buttercup
little buttercup
Cooley’s hedgenettle
giant hedgenettle
twistedstalk
fringecup
western meadowrue
tall western meadowrue
foamflower
pig-a-back plant
sessile trillium
western trillium
nodding trisetum
stinging nettle
inside-out-flower
stream violet

X
X

Shrubs:
Acer circinatum
Amelanchier alnifolia
Berberis aquifolium
Cornus sericea
Crataegus suksdorfii
Gaultheria shallon
Malus fuscus
Oemleria cerasiformis
Physocarpus capitatus

July 20, 2005

vine maple
saskatoon
tall Oregon grape
creek dogwood
Suksdorf’s hawthorn
salal
western crabapple
osoberry
Pacific ninebark

X
X
X
X
X
X
X

WNA Restoration/Management Plan
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X

X
X
X
X
X
X
X

X
X
X

X
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Scientific Name

Prunus emarginata
Prunus virginiana
Ribes sanguineum
Rosa nutkana
Rubus parviflorus
Rubus spectabilis
Rubus ursinus
Salix lucida var.
lasiandra
Salix hookeriana
Salix sitchensis
Salix scouleriana
Sambucus mexicana
Sambucus racemosa
Symphoricarpos albus

Trees
Acer macrophyllum
Alnus rhombifolia
Fraxinus latifolia
Populus balsamifera
var. trichocarpa
Rhamnus purshiana
Thuja plicata

July 20, 2005

Common Name

Significance
Butterflies

Bees

Birds

Kalapuyan

bitter cherry
choke cherry
red flowering currant
nootka rose
thimbleberry
salmonberry
trailing blackberry
Pacific willow

X
X
X
X
X
X

X

X
X
X
X
X
X
X

X

X

X

X

Hooker’s willow
Sitka willow
Scouler’s willow
blue elderberry
red elderberry
snowberry

X
X
X
X
X
X

X
X
X
X
X
X

X
X
X

bigleaf maple
white alder
Oregon ash
black cottonwood

X
X
X
X

X

cascara
western redcedar

X

WNA Restoration/Management Plan
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X
X
X

X
X
X
X
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Wet Prairie Planting List
Scientific Name

Common Name

Significance
Butterflies

Graminoids:
Agrostis exarata
Alopecurus geniculatus
Beckmannia syzigachne
Carex aurea
Carex densa
Carex feta
Carex obnupta
Carex pellita
Carex unilateralis
Danthonia californica
Deschampsia cespitosa
Deschampsia
danthonioides
Deschampsia elongata
Glyceria occidentalis
Hordeum
brachyantherum
Juncus acuminatus
Juncus bolanderi
Juncus ensifolius
Juncus nevadensis
Juncus tenuis
Koeleria macrantha
Panicum acuminatum
ssp. fasciculatum

Bees

spike bentgrass
water foxtail
sloughgrass
golden fruited sedge
dense sedge
green sheathed sedge
slough sedge
woolly sedge
one sided sedge
California oatgrass
tufted hairgrass
annual hairgrass

Birds

Kalapuyan

X
X
X
X
X
X
X

slender hairgrass
western mannagrass
meadow barley

X

sharp fruited rush
Bolander’s rush
dagger leaved rush
Oregon rush
slender rush
junegrass
western witchgrass

X
X
X
X
X

Forbs:
Achillea millefolium
Allium amplectens
Aesclepias fascicularis
Aesclepias speciosa
Aster hallii
Bidens cernua
Bidens frondosa
Brodiaea coronaria
Camassia leichtlinii
Camassia quamash
Cicendia quadrangularis
Collomia grandiflora

July 20, 2005

yarrow
tapertip onion
narrowleaf milkweed
showy milkweed
Hall’s aster
nodding beggarticks
leafy beggarticks
harvest brodiaea
great camas
small camas
timwort
large flowered collomia

X
X
X
X
X

X
X
X

WNA Restoration/Management Plan

X
X
X
X

X
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Scientific Name

Common Name

Significance
Butterflies

Dishelostemma
congestum
Downingia elegans
Downingia yina
Epilobium ciliatum
Epilobium densiflorum
Eriophyllum lanatum
Eryngium petiolatum
Fragaria virginiana var.
platypetala
Fritillaria affinis
Galium trifidum var.
pacificum
Geranium oreganum
Geum macrophyllum
Gnaphalium palustre
Gratiola ebracteata
Grindelia integrifolia
Heracleum lanatum
Lasthenia glaberrima
Lomatium dissectum
Lomatium nudicaule
Lomatium utriculatum
Lotus formosissimus
Lotus pinnatus
Lotus unifoliolatus
Lupinus polyphyllus
Lupinus rivularis
Madia elegans
Madia glomerata
Mentha arvensis
Microseris laciniata
Montia linearis
Orthocarpus bracteosus
Perideridia gairdneri
Perideridia oregana
Phlox gracilis
Plagiobothrys figuratus
Plectritis congesta
Potentilla gracilis
Prunella vulgaris var.
lanceolata
Pyrrocoma racemosa

July 20, 2005

ookow
elegant downingia
Willamette downingia
common western
willowherb
close flowered
boisduvalia
Oregon sunshine
coyotethistle
wild strawberry

Bees

Birds

X

Kalapuyan

X

X
X

checker lily
small bedstraw
western geranium
large leaved avens
lowland cudweed
bractless hedge hyssop
Willamette Valley
gumweed
cow parsnip
smooth goldfields
fern-leaved lomatium
bare-stem lomatium
spring gold
bicolored lotus
bog lotus
Spanish lotus
large leaved lupine
riverbank lupine
showy tarweed
mountain tarweed
field mint
cutleaf microseris
narrowleaf montia
rosy owlclover
Gairdner’s yampah
Oregon yampah
pink annual phlox
fragrant popcorn flower
rosy plectritis
slender cinquefoil
self-heal

X

X
X
X
X

X
X
X
X
X

X
X

X
X
X
X

X
X

X

X
X
X

X

racemed goldenweed

WNA Restoration/Management Plan

Page 62

Scientific Name

Common Name

Significance
Butterflies

Ranunculus occidentalis
Ranunculus
orthorhynchus
Rumex salicifolius
Saxifraga oregana
Sidalcea cusickii
Sidalcea virgata
Sisyrinchium bellum
Sisyrinchium hitchcockii
Sisyrinchium idahoense
var. idahoense
Stachys cooleyae
Stachys rigida
Stellaria crispa
Triteleia hyacinthina
Verbena hastata
Veronica scutellata
Vicia americana
Wyethia angustifolia
Zigadenus venenosus
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Bees

Birds

Kalapuyan

western buttercup
straightbeak buttercup
willow dock
Oregon saxifrage
Cusick’s checkermallow
rose checkermallow
beautiful blue-eyed grass
Hitchcock’s blue-eyed
grass
western blue-eyed grass
Cooley’s hedgenettle
rigid hedgenettle
crisped starwort
white brodiaea
vervain
marsh speedwell
american vetch
mule’s ear
deathcamas

X
X

X
X
X
X
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Ecological
Function

Offspring
per Year

insects,
insect
eggs,
seeds,
earthworms

ground

ground in
dense
vegetation

May to
July

3-6

Eats terrestrial
inverts, prey
for other
animals

vesper
sparrow

2

10-20%

624%

6-12

grassland,
scattered
singing
perches, 624% bare
ground

50%
insects and
spiders,
50% seeds

ground

ground,
excavated
site in
vegetation

April to
July

3-6

Disperses
seeds and
fruits, eats
terrestrial
inverts, prey
for other
animals

gopher
snake

2-8

Closed
grassland,
open
shrub

elevated
perches,
winter
cover for
hibernation

mice, voles,
bird eggs,
ground
squirrels

ground

mammal
burrows,
among
boulders

Breed in
April,
hatchlings
Sept/Oct

7-10

Controls
rodent
populations

2

Open
grassland,
open or
closed
shrub

basking
sites, rock
crevices for
shelter and
hibernation

insects,
insect
eggs,
earthworms

ground,
shrubs,
tree
boles

loose soil,
in logs,
under
rocks

Breed late
April,
hatchlings
Aug/Sept

8-9

Improves soil
structure by
digging, prey
for other
animals

Western
fence lizard
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Nesting
Season

Nest
Location

open
grassland,
singing
perches, 20
acres per
breeding
pair

Food

12-36

Bare
Ground
3-6%

Cover
<10%

Western
meadowlark

Home
Range
(acres)
5-32

Species

Feeding
Location

Key
Habitat
Elements

Grass
Height (in.)

Appendix I: Requirements of grassland birds and reptiles

(3-17)

Ecological
Function

Offspring
per Year

May to
July

3-6

helps control
insect
populations,
disperses
seeds

lazuli
bunting

3.5 - 12

open
shrub

clumped
shrubs in
grassland

insects,
seeds, fruit

ground,
low
shrubs,
riparian
thickets

tangled
shrubs
about 3 ft
above the
ground

May to
July

3-4

helps control
insect
populations,
disperses
seeds and
fruits

downy
woodpecker

5-8

closed or
open tree
canopy,
open or
closed
shrub

snags, live
trees with
heartrot or
dead parts,
decay class
3-5

insects,
seeds,
nuts, fruits,
sap

tree
bole or
bark

tree cavity
30-50 ft.
above the
ground,
prefer
hardwood

May to
June (April
to August)

4-5
(3-6)

primary cavity
excavator,
helps control
insect
populations,
prey for other
animals

Western
woodpewee

3-4

open or
closed
tree
canopy

legacy
trees, forest
edges

insects

hawks
insects
from a
perch

tree
canopy on
large
horizontal
branches

June to
July (May
to August)

2-4

helps control
insect
populations

Source: (O'Neil 2001), (Oregon Department of Fish and Wildlife 2000)
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Nesting
Season

Nest
Location
shrub, tree

Food

Feeding
Location

Key
Habitat
Elements

hawk
from a
perch,
ground,
foliage

Grass
Height
(in.)

insects

Bare
Ground

clumped
shrubs in
grassland,
edges

Cover
open
shrub

Home
Range
(acres)
nesting
territory
<.5 acre

Species
Western
kingbird

Ecological
Function

Offspring
per Year

carrion,
insects,
mollusks,
fish,
tadpoles,
frogs,
earthworms

in or
under
water

excavated
cavity in
soils with
high clay
fraction

June
(May to
August)

5-13

eat aquatic
invertebrates, prey
for other animals,
aid in nutrient
cycling from
aquatic to terrestrial
ecosystem

Pacific
chorus frog

<650 ft.
from
ponds

0pen/
closed
shrub,
open/
closed
grassland

shallow pools
drying by early
summer,
nearby cover

tadpoles:
detritus,
algae,
plankton.

tadpoles:
under
water

eggs
attached to
submerged
or emergent
vegetation

breed in
February,

400750

aids in nutrient
cycling from
aquatic to terrestrial
ecosystem

adults:
insects,
spiders,
slugs

adults:
ground,
low veg.

Nesting
Season

Nest
Location

sun exposure
at nest site, 5”
or more of
diggable soil
for nesting,
slow water,
safe sunning
locations, 6+”
of duff/litter for
overwintering

Food

open
grassland,
open or
closed
shrub

Cover

1.5-6

Home
Range
(acres)

Western
pond turtle

Species

Feeding
Location

Key
Habitat
Elements

Appendix J: Requirements of Aquatic Reptiles and Amphibians

Source: (O'Neil 2001)
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Ecological
Function

Offspring
per Year

aquatic &
terrestrial
insects,
snails,
amphibian
eggs &
larvae

in the
water,
on the
ground,
under
ground

submerged/
emergent
vegetation

mating:
Mar/Apr;
egg
laying:
Apr-Jul

15

primary carnivore,
controls insect
population peaks

10-14
every
other
year

primary carnivore,
aerates soil with
burrows

Nesting
Season

Nest
Location

forest/
aquatic
edges,
burrows,
riverine
wetlands

Food

Feeding
Location

Key
Habitat
Elements

Cover

Home
Range
(acres)

Species

Appendix K: Requirements of Riparian Reptiles and Amphibians

Common
garter snake
Northwestern
garter snake
Roughskinned newt

2

Clouded
salamander

not
territorial.
Movements
< 30 feet

shrubland
grassland

down
wood,
exfoliating
bark

Adults:
isopods,
beetles,
ants,
earwigs;
Juveniles:
flies,
beetles,
mites, ants,
springtails

On the
ground,
under
bark of
decayin
g logs
(decay
class
1,2)

Decaying
wood (decay
class 3)

Eggs laid
Jun/Jul,
brooded
by
female,
hatching
Aug/Oct

Long-toed
salamander

unknown

Larval
cover in
ponds (veg
or rocks)

Down
wood, litter/
duff, rocks,
aquatic
edges,
burrows

Adults:
aquatic
insects,
spiders;
Larvae:
zooplankton,
immature
insects,
aquatic
snails

ponds,
down
wood,
ground,
underground

Shallow
water,
submerged,
emergent
vegetation

Mating:
winterearly
spring

85340

Aerates soil with
burrows, controls
insect population
peaks, primary
carnivore

Northwestern
salamander

unknown

larval cover
in ponds
(veg or

edges
(forest/
aquatic)

Larvae:
planktonic
invertebrates

on the
ground,
in the

small twigs
in ponds,
reed canary

Mating:
Jan-Apr

50 or
more

Aerates soil with
burrows, controls
insect population
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hatch in
30-60
days

shrubland,
grassland

down
wood,
debris piles
at base of
snags

sowbugs,
mites,
spiders,
springtails,
millipedes,
beetles,
snails,
earthworms

down
wood,
on the
ground,
underground

burrows,
down wood
(decay class
3)

late
winter to
spring

Source: (O'Neil 2001)
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Ecological
Function

grass,
submerged/
emergent
vegetation

Offspring
per Year

water

Nesting
Season

Adults:
insects,
earthworms,
mollusks

Food

Nest
Location

Key
Habitat
Elements

Feeding
Location

<2½

down
wood, duff,
litter,
burrows,
ponds with
high
dissolved
oxygen

Cover

Home
Range
(acres)

Species
Ensatina

rocks)

peaks, primary
carnivore

7-15

Aerates soil with
burrows, primary
carnivore

Appendix L: Characteristics of Native Shrubs and Trees

Scientific
Name
Acer
macrophyllum

bigleaf maple

Minimum
Root
Depth (in.)
24

Alnus
rhombifolia

white alder

12

fall

50-75

none

low

yes

tol

low

Amelanchier
alnifolia
Baccharis
pilularis
Ceanothus
cuneatus
Ceanothus
integerrimus
Corylus cornuta

serviceberry

24

15

medium

high

yes

inter

med

coyote brush

10

early
summer
spring

3

high

high

yes

tol

low

nesting
insects
nectar
Cover
nesting
seeds
buds
detritus
browse
berries
nectar
browse

wedgeleaf
ceanothus
deerbrush

20

early
summer
late
spring
early
spring
mid
spring
mid
spring

11

high

high

yes

intol

low

browse

evergreen

11-13

high

low

yes

intol

low

deciduous

12

med

high

yes

tol

med

15-25

low

high

yes

inter

low

35-70

low

med

yes

inter

med

late
summer

3

low

med

yes

intol

low

nectar
browse
nuts
nesting
cover
fruit
seeds
leaves
nesting
cover
nectar
browse

Crataegus
suksdorfii
Fraximus
latifolia
Holodiscus
discolor

July 20, 2004

Common
Name

20

beaked
hazelnut
Suksdorf’s
hawthorn
Oregon ash

16

24

oceanspray

12

12

Bloom
Period

Mature
Ht. (ft)

Drought
Tol.

Fire Tol.

Resprout
Ability

Shade
Tol.

Fertility
Req.

mid
spring

30-100

low

high

yes

tol

med
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Wildlife
Value

Evergreen
or
Deciduous
deciduous

Growth
Form
single
stem

deciduous

single
stem

deciduous

multiple
stem
thicket
forming
thicket
forming
multiple
stem
multiple
stem
thicket
forming
single
stem

evergreen

deciduous
deciduous
deciduous

deciduous

multiple
stem

Scientific
Name
Mahonia
aquifolium

Common
Name
Oregon grape

Malus fusca

Pacific
crabapple
Osoberry

Oemleria
cerasiformis
Populus
balsamifera ssp.
trichocarpa
Prunus
emarginata

Min. Root
Depth (in.)
20

Bloom
Period
late
spring

Mature
Ht. (ft)
8

Drought
Tol.
high

Fire Tol.

Resprout
Ability
yes

Shade
Tol.
tol

Fertility
Req.
low

20-30

black
cottonwood

30

bitter cherry

20

Prunus
virginiana

chokecherry

Rosa nutkana

early
spring
mid
spring

40-100

low

low

yes

intol

med

mid
spring

25-80

med

high

yes

intol

med

20

mid
spring

15-25

med

high

yes

intol

med

nootka rose

6

6-10

low

high

yes

tol

low

Sambucus nigra
ssp. cerulea

blue
elderberry

12

late
spring
spring

23

high

med

yes

inter

low

Shepherdia
canadensis
Symphoricarpos
albus

buffaloberry

24

6

high

med

yes

inter

low

snowberry

18

late
spring
early
summer

3

high

high

yes

intol

med

Quercus
garryana

Oregon white
oak

42

mid
spring

25-80

high

low

yes

intol

low

Source: (Link 1999), (USDA-NRCS 2002)
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Wildlife
Value
berries
nectar
shelter
fruit
nesting

Evergreen
Deciduous
evergreen

roosting
nesting
food
berries
browse
nectar
berries
browse
nectar
hips
cover
fruit
nectar
nesting
fruit

deciduous

single
stem

deciduous

thicket
forming

deciduous

multiple
stem

deciduous

thicket
forming
multiple
stem

Shelter
nesting
browse
nectar
Acorns
nesting
roosting
browse

Growth
Form
rhizomatous

deciduous

deciduous

deciduous
deciduous

deciduous

multiple
stem
rhizomatous

single
stem
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measurements ............................................................9
media .........................................................................9
migration............................................................10, 31
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nesting birds.............................................................13
nitrogen..............................................................18, 27
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North Bank Park ........................................................7
nutrient recycling.....................................................10
oaks............................................................................6
open space .................................................................6
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organic matter ..........................................................18
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purpose ......................................................................5

Revised WNA Restoration and Management Plan

Page 73

quarry.........................................................................7
recolonization ..........................................................11
recreation ...............................................................6, 9
refuge sites...............................................................18
remnant ....................................................................19
restoration ................................................................10
riparian.......................................................................5
riparian forest.................................................7, 28, 31
rock piles ...........................................................20, 22
ryegrass
Italian ..................................................................17
perennial..............................................................17
savanna ..................................................................7, 9
scales .........................................................................8
scope..........................................................................5
Scotch broom...................................................6, 8, 15
seasonal wetland ......................................................21
seed
local.......................................................................8
seed collection ...........................................................8
seed sources .............................................................14
settlers........................................................................7
shrub clumps............................................................24
signs...........................................................................9
singing perches ..................................................19, 20
snags ..................................................................25, 28
snake
gopher..................................................................18
sharptail...............................................................19
soil .......................................................................8, 10
weed-free.............................................................18
soil preparation ........................................................18
solarization ..............................................................14
sparrow
grasshopper .........................................................18
vesper ..................................................................18
spiders......................................................................19
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sprout .......................................................................12
structural links .........................................................31
structure
ecosystem ......................................................10, 11
horizontal ............................................................11
vertical.................................................................11
subsoil......................................................................18
talking stones .............................................................9
tall fescue.......................................................8, 16, 20
target species ...........................................................11
tarweed ..................................................................7, 9
territory....................................................................19
test plots...................................................................10
thatch .......................................................................12
topsoil ......................................................................18
University of Oregon .................................................6
urban park..................................................................6
values.........................................................................6
vegetation
historic...................................................................7
vernal pools .............................................................11
view .........................................................................30
water
underground ........................................................24
Western fence lizard ..........................................24, 28
Western kingbird ...............................................23, 24
Western meadowlark ...............................................18
Western pond turtles................................................26
wetland ......................................................................5
Whilamut Natural Area .............................................7
wild oat ..............................................................16, 20
wildflowers ..............................................................10
Willamette River........................................................6
Willamette River Greenway ............................5, 6, 30
wind ...........................................................................8
yampah ......................................................................9
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