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1. Project description 

 Before the onset of restoration activity, the 2011-2012 University of Washington Restoration 

Ecology Network (UW-REN) North Creek Forest project site contained roughly 360 square meters of land 

heavily invaded by Himalayan blackberry (Rubus armeniacus) and 80 square meters of big-leaf maple 

(Acer macrophyllum) forest invaded by English holly (Ilex aquifolium) and herb-Robert (Geranium 

robertianum). The Himalayan blackberry had arrested natural forest succession by preventing native 

tree species from establishing, and excluded native shrub and groundcover species to a large extent—

reducing the structural and biological diversity of that section of the North Creek Forest substantially, 

thereby reducing habitat value and area in the North Creek Forest.  

 The following is a summary of the goals and objectives set for the restoration project and the 

approach that was taken to those goals: 

Goal 1: Restore a structurally and biologically diverse suite of native plant species  typical of Puget 

Trough   lowland forest  

 Objective 1-1: Remove and suppress the reoccurrence of invasive plant species. 

 Objective 1-2: Modify site conditions to ensure success of plantings and biological diversity. 

 Objective 1-3: Install a structurally and biologically diverse palette of native plant species 

representing early, mid, and late successional stages of Puget Trough lowland forests . 

Approach taken: Invasive Himalayan blackberry (Rubus armeniacus) was removed from polygon 

1, and mounds were constructed to increase topographic diversity which creates underlying 

conditions that support biological diversity (Gold pers. comm.),  and to provide a well-drained 

microsite to aid in the establishment of Douglas-firs (Pseudotsuga menziesii), an important 

component of the target vegetation community. A biologically and structurally diverse suite of 

native plant species was installed, with an emphasis on evergreen coniferous tree species that 

will provide a year round shade which suppresses Himalayan blackberry and other potential 

shade-intolerant invasives, and which drives forest succession towards the target coniferous 

Puget Trough lowland forest community. Arborist’s mulch was spread in invasive control areas 

and around installed plants to suppress re-occurrence of invasive species and to retain moisture.  

Goal 2: Enhance wildlife habitat for native forest fauna.   

 Objective 2-1: Create new habitat features and enhance existing ones.  

 Objective 2-2: Install native Puget lowland understory plant species that provide specific 

                       wildlife value for native fauna (e.g. food, cover). 
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Objective 2-3: Install a structurally diverse palette of native plant species to increase habitat 

                         diversity. 

Approach taken: A diverse suite of native plant species was installed that included species 

selected for their specific value to wildlife in the form of food, cover, and nesting opportunities. 

A community of species was selected that will develop into four structural layers, providing 

structural complexity which is associated with habitat value (Carey and Harrington 2001, Gold 

pers. comm.). We evaluated the % cover of coarse woody debris (CWD) on the project site and 

determined that it was at the level recommended by Carey and Harrington (2001) for enhanced 

small mammal habitat. We consolidated some CWD into brush piles, a habitat feature important 

to small mammals as well as fungi and wood-feeding organisms, placing the brush piles against 

large downed wood on the forest edge to maximize connectivity with other sources of cover in 

the forest. Evergreen salal was planted in the forest to create year-round cover.  

Goal 3: Engage local groups and individuals in the project to help build ongoing stewardship and 

environmental education opportunities within the community 

Objective 3-1: Utilize media and technology approaches to provide outreach of the project and 

ongoing North Creek Forest conservation effort. 

Objective 3-2: Communicate with the community about the project, engage the public, and 

promote conservation efforts through local press and media outlets. 

Objective 3-3: Enlist members of the community to assist in restoration tasks.  

Objective 3-4: Create a long-term maintenance and monitoring plan (stewardship plan) for this 

site that can be used by the community partners.  

Approach taken: We organized class visits to engage the student communities at 

University of Washington, Bothell and Cascadia Community College, canvassed 

neighborhoods surrounding the North Creek Forest, and issued a press release to 

promote the ongoing North Creek Forest conservation effort. We recruited the help of 

over 60 students to aid in restoration tasks, and videotaped restoration activities for a 

10 minute video that is in production at the time of writing.  

Goal 4: Evaluate existing old housing structures on site for the opportunities and constraints that they 

pose in future restoration of this site and the adjacent area. 

Approach taken: Old wooden flooring material was broken down and stockpiled in the 

project site to make room for native plants and to reduce hazards, and ideas generated 

for uses of the concrete foundation which will be presented to the community partner 

in a separate document.  
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2. Post-installation description  

Polygon 1 

Polygon 1 is 368 m2 in size, with the western border with polygon 2 running along the bigleaf 

maple (Acer macrophyllum) forest (Figure 1). Himalayan blackberry was grubbed out by the roots and 

composted in piles along the access path to the northwest of polygon 1. Three triangular mounds, 2-

2.5m on a side, were constructed in polygon 1: two in the northern 1/3 of the polygon and one near to 

the southern border of the polygon. Brush piles were arranged in connection to existing large woody 

debris along the border with polygon 2 and the forest. Native vegetation was installed in close spacing 

with the intent to create fierce competition for resources which reduces the opportunity for invasive 

species to re-occur (objective 1-1). Four tree species were installed, more or less 2 meters (m) apart (1 

m in some areas): Douglas-fir was planted across the polygon; western redcedar was planted along the 

forest edge in the west, in the south of the polygon, and one was planted within the salmonberry thicket 

on the eastern border; two Sitka spruce (Picea sitchensis) were planted in the east section of the 

polygon, and Grand fir (Abies grandis) was planted across the polygon in less abundance than Douglas-

fir. Cascara buckthorn (Rhamnus purshiana), a sub-canopy species was installed more or less 1m apart in 

near to the center of the polygon, and in the southeast of the polygon. A shrub layer was installed with 

more or less 1 m spacing consisting of thimbleberry (Rubus parviflorus), red elderberry (Sambucus 

racemosa), and snowberry (Symphoricarpos albus) distributed evenly throughout the polygon; 

oceanspray (Holodiscus discolor) and tall Oregon-grape (Mahonia aquifolium) were installed in the 

western half of the polygon. Baldhip rose (Rosa gymnocarpa) was installed in the southwestern corner 

of the polygon and near to the garage foundation. One Devil’s club (Oplopanax horridus) was installed in 

the southwest corner. A ground layer was installed with 0.25-1 m spacing, consisting of dull Oregon-

grape (Mahonia aquifolium), wood sorrel (Oxalis oregana) and sword fern (Polystichum munitum) 

focused in the shadier environments along the western border and southwest corner of the polygon. 

Fireweed (Epilobium angustifolium) was seeded along the garage foundation and in the south west of 

polygon 2 near to large woody debris. Woody mulch was spread throughout the polygon, at a depth of 

around 2-3 inches; the 6” target depth is planned on being met before the end of the academic quarter 

in June.  

Polygon 2 

Polygon 2 is west of polygon 1 and is 771 m2 in size. It contains a bigleaf maple forest with an 

understory dominated by vine maple (Acer circinatum), Indian plum (Oemleria cerasiformis), 

salmonberry, sword fern and piggy-back plant. A brush pile was placed underneath the mature western 

redcedar canopy in the northeast of polygon 2 (Figure 1). Three tree species were installed: western 

redcedar was installed across the eastern half of the polygon and in the north western quarter, three 

grand firs were installed in the eastern half near to the maintenance path (Figure 1) and one was 

installed close to the northern border towards the western side of the polygon. Douglas-firs were 

planted on the forest edges where more light is available, and in the southeast section of polygon 2 
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nearest to the garage foundation that was cleared of Himalayan blackberry. A shrub layer was installed 

consisting of vine maple, red huckleberry, and thimbleberry in the northern section of the polygon 

towards the western half. Snowberry and salal were distributed evenly across the polygon. A ground 

layer of sword fern, low Oregon-grape and, and wood sorrel were installed within 15 m of the western 

border of the polygon. Trailing blackberry was installed just outside the western edge of the western 

redcedar canopy in the north of the polygon.  

 

Figure 1. As-Built Map. 
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3. Maintenance plan 

    I. Plant care 

1. Watering 

a. Bare root stock (all plants) 

Why: Native plant material installed in bare root form have greater survival if watered 

during the first two summers (GSP n.d., Chalker-Scott 2009).  

Where: the entire site  

When: every week or as needed (based on water stress) from June through September 2012 

and 2013 

How: First, do a walkthrough of the site looking for signs of wilting. Focus watering efforts 

on plants that are wilted first. Fill 2-gallon watering cans at hose (located in the NW 

corner of Polygon 1) and water at the base of wilted plants, using the full 2 gallons if 

possible. For plants that display less water stress (wilting) or don’t display any, 1 

gallon of water is fine if water resources are tight. Otherwise 2 gallons per plant is 

ideal (more for wilted plants).  

2. Mulching 

Why: Mulching around installed plants suppresses weeds that compete with the plant for 
resources and retains moisture (Chalker-Scott 2009); mulching in invasive control 

areas post-removal helps suppress re-occurrence of invasive species.  

Where: Invasive control areas in Polygon 1 and Polygon 2 

When: After invasive removal and new plantings, and/or wherever soil is disturbed.  

How: Mulch 4-6” inches deep at least 2 meters out from installed plants in polygon 1 (be 

sure to create a small buffer zone between the plant stem and the mulch to prevent 

disease) and in invasive species control areas. Mulch should be used lightly if at all in 

polygon 2 to minimize negative effects on native species. Appendix 3 explains what 

mulches to use.  
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 II. Invasive Species Control  

 Controlling invasive species on the project site is critical to the success of the restoration effort. 

Control methods are given here for invasive species that where encountered on the 2011-2012 project 

site and have a likelihood of reoccurrence. A good resource for the identification of these species and 

general information on other noxious weeds and invasives is the King County Noxious Weed Program. 

Website and contact information is listed in Appendix 4.  

 

 

 Himalayan blackberry  

  Method: Manual 

  Where: The entire project site 

  When: Grub out roots September – April when soil is moist 

How: Where Himalayan blackberry reoccurs in invasive control areas, grub out the plant 

by the roots taking care to remove as much of the root system as possible. To 

remove thickets, cut the stems to about 1 m above the ground so that they are 

visible for root wad removal, and then grub out the roots. Apply woody mulch 

6” deep in control areas before November to prevent reinvasion and soil 

erosion. WARNING: Trailing blackberry, a beneficial native, can be confused 

with Himalayan blackberry. The two species are easy to tell apart with a little 

training. Consult Pojar and Mackinnon (1994) or see other plant identification 

resources in Appendix 4. 

Disposal: Himalayan blackberry can be composted on-site until removal is convenient. 

Compost canes in compost piles located along the northern border of polygon 1. 

Root-wads can be composted as long as care is taken that they are elevated 

above the soil; placing them on top of canes works well.  

English holly  

 

  Method: Manual and chemical  

Where: Prior English holly control area by the western redcedar grove in the northwest 
corner of polygon 2, monitor the site access path and throughout the project 

site for new seedlings.  
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When: Use manual control on small plants September – May, chemical control (for 

plants too large for manual control) March-October.  

How: Dig up or pull small plants, use weed wrench (available from King County) on large 

plants. For plants too large to pull, cut trunk as close to the ground as possible 

and apply an herbicide with the active ingredient glyphosate within 20-30 

seconds (King County 2008). 

Disposal: Holly biomass can be composted as long as the plant (especially the roots) is 

elevated off the ground, for example on top of an existing compost pile of 

Himalayan blackberry canes, until removal can be arranged. If there is a case in 

the future where a holly plant that is fruiting is removed (no fruiting trees were 

encountered during the 2011-2012 projects) the berries should be thrown away 

to avoid scavenging birds dispersing the seeds.   

 

Herb-Robert  

 Method: Manual  

  Where: The north of Polygon 2, and wherever new seedlings emerge. 

  When: Year-round 

              How: herb-Robert is easily pulled. Uproot and mulch bare areas 4-6.” WARNING: herb-           
Robert can be confused with a native groundcover in polygon 2, pacific bleeding 
heart (Dicentra formosa). See King County (2007) in the References section and 
plant I.D. resources in Appendix 4 for information on how to tell these two 

species apart. 

Disposal: herb-Robert should not be composted as it can seed and spread from compost 

piles. Store in trash bags or buckets until transport off-site.  

    III.   Planting guidelines  

        All planting should follow the procedure outlined in this section to ensure maximum 

survivorship and prosperity.    

1. Ensure that all plants are either bare root, or otherwise in pots.  If using bare root plants 
proceed to step three, if using potted plants, see step two. 

2. Carefully remove the plant from the pot by compressing the sides of the pot to loose the 

dirt from the pot walls.  Holding the plant at the base, hold the plant upside down and 
slowly jostle the plant from its pot.  Remove the majority of the potting soil from the 

plant roots either by disrupting the roots by gently breaking them up and shaking from 
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them the soil, or by repeatedly submerging the roots in clean water until they are 
substantially free of potting soil. 

3. Find a proper location for the plant with at least a meter from any nearby plant that 
grows within the same canopy layer, two meters if a tree, or less if a ground cover.   

4. Once a proper location is identified, use a shovel to make a hole at least as deep as the 

depth of the entire root system and twice as wide in full circumference as the breadth 
of the root system.  Place the soil to the side of the hole. 

5. Inspect and remove from the hole and from the removed soil any large stones and 
rocks, or any other roots and debris. 

6. Create a small soil cone in the bottom of the hole of well broken-up soil. 
7. Arrange radially and evenly the roots of the plant on this cone so that the demarcation 

of the plant between root and stem (the root crown) lies at the same level as the 
surrounding ground surface, add or remove soil from the soil cone as necessary. 

8. Begin to add well broken-up soil to the hole continuing to spread and arrange roots 
radially and evenly as best possible.   

9. Without compacting the soil, fill to approximately ground level and thoroughly water 
the plant.  Add more soil if necessary to cover any exposed roots, and water again. 

10. Create a “well” of soil by building small earth mounts in a ring around the plant base. 
 This should extend at a six to ten inch radius.   

11. Cover the area with mulch to protect the plant and suppress weed growth, so that the 
mulch is not touching the stem of the plant. 

12. Continue to water thoroughly on dry or non-rainy days over the next several weeks.  

    IV. Community Outreach and education 

The Friends of North Creek Forest have been extremely involved with the project site 
and recruiting people from the local community to help our team though out the year. The 
FNCF board consists of educators, scientists, and students with sub-committees focused on 

education, stewardship, and public outreach. The FNCF are aware of their responsibilities in 
regards to continued stewardship and volunteer recruitment to insure further conservation and 
restoration within the forest. We propose the following to insure continued efforts concerning 
community involvement and education.  

 
For the purpose of maintaining a solid volunteer base we suggest having people sign in 

and providing their contact information at every work party starting May 26, 2012. Following up 
with all volunteers via email and phone calls to thank them for their support and inviting them 

to future conservation/restoration events is vital to the success of this site.    

The community partner has done a great job at contributing to public outreach and 

letting community members that neighbor the forest know how to stay involved and help 
conservation and restoration efforts. Continued outreach in the form of public meetings, door 

to door campaigning, and monthly reports in local printed media (e.g. The Bothell Bridge) will 
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help spread the word about the current state of the forest and let people know how they can 
get involved. We also suggest holding monthly photography contests open to students and 

community members to bring them to the forest and show the successional progression of the 
site over time. These pictures could be put on the FNCF site, submitted to the local media, or 

have it featured in outdoor/environmental magazines.   

Maintaining and building relationships with local organizations that are already well 

known or established will increase the pool of volunteers and strengthen the bond between the 
FNCF and the local community. Suggested organizations include Friends of the Cedar River 

Watershed, Pipers Creek Nursery, and the City of Bothell’s Public Works Department. These 
local departments and organizations have worked diligently with the University of Washington 

Bothell and could be a great asset to the continued stewardship of the forest.    

Advertising the forest and the continued stewardship in downtown Bothell businesses 

and looking into reaching out to businesses planned to be at the new Bothell’s Landing  would 
be a large scale campaign geared at bringing volunteers to the site. The community partner is 

currently creating a large concept poster the will feature the future possibilities for our site and 
the forest including building trails, providing student learning opportunities, and promoting 

recreational activities. Upon completion we recommend posting it in a high traffic area in 
downtown Bothell.   

V. Art and Signage description and maintenance 

      Teppei Sato, artist and project environmental philosopher 

In ancient culture, art has been utilized as a means of passing down tradition, 

knowledge, and wisdom to the next generation.  With Friends of North Creek Forest, we have 

worked on restoring the site that was initially and entirely covered with Himalayan blackberry. 

Why do we need to sustain nature? Is it because natural disturbance causes massive impact on 

climate change? This notion has become a universal language concept, which is important to be 

discussed. However, what is more important is that the present generation takes responsibility 

for sustaining our nature to pass down beauty and wisdom of nature to the next generation so 

that children can learn something from flora and fauna. As Patricia Johanson said: “my sense of 

wonder at the simplicity, complexity, elegance, and significance of nature has never ceased. It is 

an inexhaustible textbook and source.” Ecological restoration is art in some respect, and it 

changes not only the look but also the ecosystem by removing invasive species, planting 

vegetation and giving new life at degraded sites like a painting that consists of lines, shadows, 

and colors on a canvas.  

As the vegetation that we planted grows and changes the physical appearance of our 

restoration site over time, the art installation and signage will also vary with moss growing and 
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taking over these man-made materials. Since the object and signage are positioned by the red 

alder where the sunlight never reaches, it is a good environment for moss when growing. In 

addition, when the art installation is put three feet under the ground, it is stable enough to 

stand on its own. Thus, there is no need to have physical maintenance. This art installation is a 

living object and is meant to be adapted to whatever comes to the environment. Moss provides 

new life to its atmosphere, and sword fern for instance would be a good fit on the art object 

and signage.  

It is significant to understand and conceptualize what the art installation means as 

explained in the proposal. “The door opens visitor’s minds in new and innovative ways. It also 

represents a gateway to the site where we humbly support the process of restoration, which 

characterizes an interactive and interdependent relationship.” The suggested maintenance plan 

will tell visitors about the necessity of why ecological restoration is necessary and the meaning 

of the art installation.   
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Maintenance timetable 
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4. Monitoring plan 

 In order to inform effective maintenance and site management decisions, reliable data 

on the success of installed plant material and threats from invasive species  is essential. Our 

team has provided the infrastructure for two methods of monitoring restoration success that 

we feel are the most appropriate. Data collected from these two methods can be used to track 

the progress of installed plant material towards Goal 1 and Goal 2 objectives. It may become 

appropriate to alter these or adopt additional monitoring methods to meet educational goals in 

the future. 

Note on monitoring plant survival 

 Plants have an above-ground portion, the “shoot system,” and a belowground portion, 

the “root system.” Many perennial plants will drop their leaves or their shoot systems will die 

back when they are stressed or shocked, resulting in a plant that looks quite dead. Before 

calling the time of death for an installed plant, check for green tissue at the base and nodes, 

and even wait a few growing seasons to play it safe. Often a plant is working on its roots and 

will send up a new shoot system when it can afford to.  

Monitoring methods 

a. Photo-points  

Why: Photo point monitoring is a particularly effective method of displaying landscape 

changes in vegetation over time. The yearly changes of the site can be easily compared 

and contrasted using photos taken from the same location and direction each time 

(Howelry and Sundt 2001; McDougald et al 1990; McDougald and Clawson 1993). The 

photo point markers installed on the project site double as bird houses and feeders to 

initiate wildlife use and habitation, and create aesthetic value. 

     Photo monitoring will be used to monitor growth of installed vegetation and the 

development of canopy layers, and document the level of re-invasion (if any) of 

Himalayan blackberry and any new invasive species. 

 

When: Twice each year; once in August to compare overall growth, and once in 

December to compare evergreen development 
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Where: At photo points located throughout the project site (Figure 2).  

 

How: Table 1 lists photo points and how to use them.  

Table 1. Photo point locations, instructions and descriptions 

Photo 
point 

Location Height, 
bearing of 

photo 

Description / what to look for 

1 Post in the buffer zone, 
north of hose station in 
the NW of polygon 1 

6 feet, 120º 
(ESE) 
 

The photo shows a panoramic view 
of Polygon 1 and its vegetation. This 
photo will show general growth 
across the area, and the 
development of stratified canopy 
layers, which fulfills objective 1-3 
and reduces the re-invasion of 
Himalayan blackberry and other 
invasive species.   

2 Post in the southeast 
corner of Polygon 2, near 
to garage foundation 

5 feet, 343º 
(NNW) 

This photo shows the opposite angle 
on Polygon 1 and the more shaded 
southern side. This photo can be 
used to monitor the growth of 
vegetation in Polygon 1 in more 
shade, and can be compared with 
the photo angle from Photo Point 1 
to determine if the shaded plants or 
plants in the sunnier areas are in 
need of extra maintenance such as 
more or less frequent watering. The 
monitoring of vegetation growth 
and spread over time will give an 
accurate representation of the 
diversity of structure and species 
that develop in the restoration site. 

3 Southeast of polygon 2, 
west of photo point 2 
and inside the big-leaf 
maple forest 

5 feet, 300º 
(WNW) 

This photo point monitors the 
specific survival and growth of 
targeted understory species that 
provide high-value to native wildlife, 
as described in Goal 2 objective 2. 
The installed plantings of devil’s 
club, salal, and snowberry can be 
visually monitored in the photo for 
growth, stress, animal visitation and 
use, and reproductive success.  
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4 Post in NW of Polygon 2, 
near to northern border 

3.5 feet,    
~ 60º 
(ENE) 
aimed 
downhill 

This photo captures thimbleberry, 
salal, and red huckleberry growth 
and berry production for use by the 
native wildlife. This photo point also 
serves as a convenient birdhouse 
placed away from high activity areas 
in Polygon 1 and near diverse food 
sources in Polygon 2. The ability of 
the installed plants to provide 
specific wildlife value for native 
fauna insures the continued success 
of the forest health as described in 
Goal 2: objectives 1 and 2. The 
understory plants provide food, 
cover, nesting sites, and safe travel 
passages. This photo point is also 
located near two trillium plants 
(Trillium spp), which serve as 
indicator species of a healthy, 
mature forest ecosystem and the 
flowers should continue to re-
appear and spread in this area, so 
this marker should be also used to 
ensure the trillium are finding the 
forest hospitable for re-growth in 
future years. 

5 Northeast corner  of 
polygon 2 north of cedar 
grove, near to hazelnut 
(Corylus spp) and 
maintenance path entry 
from polygon 1 

4 feet, 177º 
(S) 

This photo points underneath the 
large red cedar trees and monitors 
the vegetation in high-shade areas. 
If these plants show stress or failure, 
that information should be used in 
planting the species in higher sunlit 
areas. The photo shows installed 
plantings of salal, thimbleberry, red 
and evergreen huckleberry, and 
deer fern, as well as pre-existing 
bracken and sword fern plants. 
Using this photo point in partnership 
with the quadrat will provide 
detailed evidence for how installed 
plants behave in heavily shaded 
areas. 

 

 



 

 

16 

 

Box 1: Canopy layers and abbreviations 

             used in baseline monitoring data 

G Ground, 0-50 cm off of ground 

L-M Low-Mid Canopy, 50 cm to 3 m 

H-M High-Mid Canopy, 3-6m 

UC Upper Canopy, above 6m  

Ep. Epiphyte: grows on trees-look on 

               branches 

 

 

 

 

 

b. Quadrats 

Why: Using representative quadrats for monitoring survival of vegetation is an efficient 

way to inform maintenance decisions and measure restoration success.  

When: Every year in August, or every year in September; the important thing is to 

consistently measure percent cover within the same month every year, and after most 

of the new growth has occurred during the spring.  

Where: Quadrats set up by the team in the project site (Figure 2) 

How: Three quadrats were placed in each polygon to incorporate a representative 

sample of plant species installed in different environmental conditions in each polygon. 

Quadrats were marked with two 

stakes made from wind-felled tree 

branches and flagging. The two 

stakes mark opposite corners of 

the quadrat (a square shape).              

Mark the borders of the quadrat 

using a preferred method (we 

simply drew imaginary lines from 

the two corner stakes to make a 

square quadrat in our baseline 

monitoring) and move through the quadrat, estimating what percent of the quadrat all 

individuals of a species cover (% cover). This is done by vertically projecting the canopy 

of a species onto the ground. It often improves accuracy to have 2-3 people make 

independent judgments of the percent cover of a species and then come together and 

make a consensus on the percent cover value. Measure % cover for each species in the 

quadrat, and note the canopy layer each occupies (see Box 1 for canopy layer 

definitions). Consult plant identification resources in Appendix 4 if needed. Count the 

number of installed plants that are alive and dead, and any invasive species present. 

Note whether there has been any recruitment of native plant species. Forms for 

recording quadrat data are found in Appendix 1.  
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Figure 2. Monitoring map. 

 Management actions 

 Generally, low mortality in quadrats could result in the replanting of the lost species. If higher 

mortality is observed, partial or total replacement with a new species is recommended.  

 If relatively high mortality is seen in oceanspray and tall Oregon grape (Quadrat 1A), Polygon 1 

soils may be too poorly drained for these species. Replace dead individuals with a species tolerant of 

sunny conditions and more tolerant of poorly drained soils, such as red elderberry,  thimbleberry, 

ninebark, snowberry, and red-osier dogwood. Some species not installed in the 2011-2012 restoration 

activity but are relevant are black hawthorn (Crataegus douglasii) black twinberry (Lonicera involucrata), 

and beaked hazelnut (Corylus cornuta).  

 If high Douglas-fir mortality is seen across polygon 1, lean more on Sitka spruce and grand fir 

when replacing dead Douglas-fir. Western redcedar and western hemlock (Tsuga heterophylla) are 



 

 

18 

 

candidates for replacement in the southwestern quarter of the polygon if Douglas-fir is unsuccessful. 

Mounds should be well-drained enough to support Douglas-fir establishment; if mortality is seen in 

mounds attempt to re-plant Douglas-firs with larger container stock in October for optimal root 

development. If continued mortality is seen, try grand fir or consult with the capstone team.  

 Conditions may be too shady for some species planted to the north of the western redcedar 

grove in the north of polygon 2, captured by quadrat 2C. If high thimbleberry, red elderberry, and 

evergreen huckleberry mortality is recorded in quadrat 2C, replace these species with the more shade 

tolerant deer fern and salal. Other shade tolerant species are listed in the long term management 

section. It is possible that Thimbleberry may also be unsuccessful in other parts of polygon 2 due to too 

much shade, consider replacing with beaked hazelnut if high mortality is recorded.  

II. Baseline monitoring report  

a. Quadrat data 

PLOT SPECIES #LIVE #DEAD % COVER RECRUITMENT? LAYER 

1A Acer circinatum  1 0 0.5  N L-M 
 Holodiscus discolor 1 0 0.5 N L-M 

 Mahonia aquifolium 2 0 0.5 N L-M 
 Mahonia nervosa 1 0 0.1  N G 

 Oemlaria cerasiformis  1 0 0.5 N L-M 

 Philadelphus lewisii 2 0 0.5 N G 
 Prunus spp 1 0 1.5 N H-M 

 Psuedotsuga menziesii 2 0 2.5 N G 
 Rhamnus purshiana  2 0 1.5 N L-M 

 Rubus parviflorus 3 0 3 N L-M 

 Sambucus racemosa 1 0 0.5 N G 

 Symphirocarpos albus 6 0 3 N L-M 

 Pre-existing vegetation      
 Prunus spp.    85  UC 

Totals (Installed plants and invasives) 

 Native  23 0 14.6   

 Invasive 0 0 0   
Totals (Installed plants and invasives) 

 Ground 6 0 3.6   

 Low-Mid Canopy 14 0 9   

 High-Mid Canopy 1 0 1.5   

 Upper Canopy 0 0 0   

 

PLOT SPECIES #LIVE #DEAD % COVER RECRUITMENT? LAYER 
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1B Acer circinatum  4 0 3 N L-M 
 Cornus sericea  6 0 6 N L-M 

 Physocarpus capitatus  1 0 2 N L-M 
 Picea sitchensis  2 0 2 N L-M 

 Picea spp. 1 0 3 N L-M 

 Pre-existing vegetation      
 Rubus spectabilis   25  L-M 

 Tolmiea menziesii    1  G 
Totals (Installed plants and invasives) 

 Native  14 0 16   

 Invasive 0 0 0   

Totals (Installed plants and invasives) 

 Ground 0 0 0   
 Low-Mid Canopy 14 0 16   

 High-Mid Canopy 0 0 0   
 Upper Canopy 0 0 0   

 

PLOT SPECIES #LIVE #DEAD % COVER RECRUITMENT? LAYER 

1C  Epilobium angustifolium 1 0 0.2 N G 

 Mahonia nervosa 1 0 1.5 N G 

 Oplopanax horridus 1 0 0.5 N G 
 Oxalis oregana 4 0 0.5 N G 

 Polystichum munitum 3 0 2 N G 

 Pseudotsuga menziesii  1 0 1 N L-M 

 Rosa gymnocarpa  1 0 1.5 N L-M 

 Thuja plicata  2 0 2 N L-M 
 Pre-existing vegetation      

 Acer macrophyllum    95  UC 
 Rubus spectabilis   5  L-M 

 Urtica dioica     30  G 

Totals (Installed plants and invasives) 
 Native  14 0 9.2   

 Invasive 0 0 0   

Totals (Installed plants and invasives) 

 Ground 10 0 4.7   
 Low-Mid canopy 4 0 4.5   

 High-Mid Canopy 0 0 0   

 Upper Canopy 0 0 0   
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PLOT SPECIES #LIVE #DEAD % COVER RECRUITMENT? LAYER 
2A Gaultheria shallon 5 0 1 N G 

 Oplopanax horridus 1 0 0.5 N G 
 Oxalis oregana 3 0 3 N G 

 Polystichum munitum 1 0 1 N G 

 Rosa gymnocarpa 1 0 3 N G 
 Symphoricarpos albus 1 0 1.5 N G 

 Thuja plicata 3 0 6 N L-M 
 Pre-existing vegetation      

 Acer macrophyllum    98  UC 

 Acer circinatum    15  L-M 

 Athryium filix-femina   2  G 

 Polypodium glycyrrhiza   2  L-M* 
 Rubus spectabilis   2  G 

 Tolmiea menziesii    35  G 
Totals (Installed plants and invasives) *Ep. 

 Native  15 0 10   

 Invasive 0 0 0   
Totals (Installed plants and invasives) 

 Ground 15 0 10   
 Low-Mid Canopy 1 0 6   

 High-Mid Canopy 0 0 0   
 Upper Canopy 0 0 0   

PLOT SPECIES #LIVE #DEAD % COVER RECRUITMENT? LAYER 

2B Acer circinatum 2 0 1 N L-M 
 Gaultheria shallon 2 0 0.5 N G 

 Mahonia nervosa 1 0 0.5 N G 

 Rubus parviflorus 3 0 4 N L-M 

 Rubus ursinus 2 0 1 N G 

 Vaccinium parvifolium 2 0 3 N L-M 
 Pre-existing vegetation      

 Acer macrophyllum    85  UC 

 Acer macrophyllum (seedlings)   6  G 

 Acer circinatum    15  L-M 
 Carex spp.    5  G 

 Dicentra formosa   5  G 

 Oemleria cerasiformis   2  L-M 

 Polystichum munitum   4  G 

 Tolmiea menziesii    20  G 
Totals (installed plants and invasives) 
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 Native  14 0 9.2   
 Invasive 0 0 0   

Totals (installed plants and invasives) 
 Ground 0 0 4.7   

 Low-Mid Canopy 14 0 4.5   

 High-Mid Canopy 0 0 0   
 Upper Canopy 0 0 0   

PLOT SPECIES #LIVE #DEAD % COVER RECRUITMENT? LAYER 
2C Blechnum spicant 1 0 0.75 N L-M 

 Gaultheria shallon 5 0 0.5 N G 

 Rubus parviflorus 1 0 1 N L-M 
 Sambucus racemosa 1 0 1 N G 

 Vaccinium ovatum 2 0 0.5 N G 

 Vaccinium parvifolium 1 0 1 N L-M 

 Pre-existing vegetation      
 Acer macrophyllum    10  UC 

 Athyrium filix-femina   2  G 

 Carex spp.    0.5  G 
 Corylus spp.    0.5  L-M 

 Oemleria cerasiformis   4  L-M 
 Pteridium aquilinium    1  G 

 Rubus ursinus   2  G 

 Tolmiea menziesii    10  G 
 Thuja plicata   95  UC 

Totals (installed plants and invasives) 
 Native  11 0 4.75   

 Invasive 0 0 0   

Totals (installed plants and invasives) 

 Ground 8 0 2   

 Low-Mid Canopy 3 0 2.75   
 High-Mid Canopy 0 0 0   

 Upper Canopy 0 0 0   
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b. Photo points 

 

Photo 1: Photo point 1.  
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Photo 2: Photo point 2.  
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Photo 3: Photo point 3.  
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Photo 4: Photo point 4. Camera rotated 90º to capture the as much installed plant material 

development as possible down a moderate slope.  
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Photo 5: Photo point 5.  
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6. Long term site management plan 

 Managing ecological goals 

 Polygon 1.  

Coniferous trees in polygon 1 are expected to create canopy cover that is high enough 

to plant under within 15-20 years. In-planting of later successional, more shade tolerant species 

can occur at this stage to facilitate the transition to a late-successional Puget Trough coniferous  

forest vegetation community. Thinning at this stage will help to accelerate the growth of the 

canopy to a point where successional planting underneath will be more successful. Thin 

Douglas-firs and western redcedar first if the survival rate is high, as these were planted in 

more abundance than other conifers. Comprehensive instructions on thinning a forest stand for 

habitat diversity and faster growth can be found in this guide:  

 

http://cru.cahe.wsu.edu/CEPublications/EB1927/eb1927.pdf 

It is highly possible that red alder, Sitka willow and/or big-leaf maple will colonize 

polygon 1 and as these are faster growing trees, will create an upper canopy and seasonal 

shade more quickly. Red alder typically reaches a height of 40 ft/12.2 m at 10 years  (Uchytil 

1989), big-leaf maple less quickly (USDA 2012) but more so than the coniferous species planted 

(Minore and Zasada 1990). If polygon 1 develops a deciduous canopy before an evergreen 

canopy, a different strategy should be taken to manage succession towards the target 

community of a Puget Trough coniferous forest: plant western redcedar and, where there is 

relatively more light, Sitka spruce underneath the deciduous canopy. Clear an area 2m around 

the trees to reduce competition for resources. Cleared natives can be transplanted to other 

areas of the site. Mulch 4” to suppress competition from plants  within the 2m radius. If trees 

are planted densely, I.e. 2m-4m apart, thinning of coniferous trees in future years will be 

beneficial if most trees survive; follow recommendations made in the above guide or consult 

one of the capstone team (Appendix 2).  

Polygon 2 

Long term management of polygon 2 involves managing coniferous regeneration 

underneath the deciduous forest canopy. Western redcedar was planted to aid succession into 

the coniferous stage. Re-plant dead western redcedar, keeping at least 2m spacing from other 

trees. Consider adding western hemlock to the palette of coniferous trees planted in this part 

of the site. The species listed in the later successional plants list can be in-planted underneath 

the western redcedar canopies in the distant future – expect at least 20-25 years for a canopy 

http://cru.cahe.wsu.edu/CEPublications/EB1927/eb1927.pdf
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that is tall enough to plant under; or they can be planted in openings in the deciduous forest. 

Western yew (Taxus brevifolia) is highly shade tolerant and would do well in Polygon 2.  

 

Species list for later successional planting  

Layer Common Name Scientific Name Common Name Scientific Name

Canopy western hemlock Tsuga heterophylla

western redcedar Thuja plicata

western yew Taxus brevifolia

Sub-canopy Pacific dogwood Cornus nuttallii

Shrub Devil’s  club Oplopanax horridus snowberry Symphoricarpos albus

Beaked hazelnut Corylus cornuta red elderberry Sambucus racemosa

dull Oregon-grape Mahonia nervosa

red huckleberry Vaccinium parvifolium

salal Gaultheria shallon

vine maple Acer circinatum

Ground Lady fern Athyrim filix-femina

Twinflower Linnaea borealis

Sword fern Polystichum munitum

Western trillium Trillium ovatum

Foamflower Tiarella trifoliata

trailing blackberry Rubus ursinus

fringecup Tellima grandiflora

deer fern Blechnum spicant

Vine Orange honeysuckle Lonicera ciliosa 

More shade tolerant Less shade tolerant (target gaps)
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Appendix 1: Monitoring and Survey Forms 

PLOT SPECIES #LIVE #DEAD % COVER RECRUITMENT? LAYER 

       
       

       
       

       
       

       

       
       

       
       

       

       
       

       
       

       
       

       

       
       

       

       

       
       

Totals Native       

 Invasive      
       

Totals Ground      
 Low-Mid      

 High-Mid      
 Upper Canopy      
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Appendix 2: Project Contact Information 

2011 – 2012 capstone team 

Elliott Church  

edd2@uw.edu 

(360) 568 5108 

Darryl Nevels 

(425)404-9358 

dnevels@friendsnorthcreekforest.org 

Sarah Witte 

JVeg321@gmail.com 

Danee’ Moesch 

Teppei “Tep” Sato 

teppeisato32@gmail.com 

Freddie Hensen  

206-293-0919 

fhensen@uw.edu 
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mailto:fhensen@uw.edu
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Appendix 3: Materials Sources 

Mulch 

Arborist’s mulch works well for restoration purposes, and is usually free.  

Woody mulch, with as low a foliar component as possible, is ideal. Mulch chipped from willow, 

poplar, or any other species that sprouts readily from wood should not be used. If mulch shows 

evidence of English holly (leaves, and especially, berries) it should be avoided.  

 Sources 

o Northwest Arboriculture LLC. 

5616 Maltby Road 

Woodinville, WA 98072 

Trent Kreeck:  425-806-6945; trent.kreeck@nwarbor.com 

Trees for Life, Inc. 

P.O. Box 1586 

Bothell, WA 98041 

425-487-2079;  treesforlife@earthlink.net 

Native plant material  

 Container stock:  

 Piper’s Creek Nursery 

23622 Bothell Everett Hwy 

Bothell, WA 98021 

206.297.1978 

adouglasfir@gmail.com 

piperscreeknursery.com 

 

o Bare root stock:  

 King Conservation District native bare root plant sale:  

 http://www.kingcd.org/pro_native.htm 

 Snohomish Conservation district: 

 http://snohomishcd.org/plant-sale 

o Plant identification 

 USDA PLANTS Database: http://plants.usda.gov/java/ 

 

 

mailto:treesforlife@earthlink.net
mailto:adouglasfir@gmail.com
http://www.kingcd.org/pro_native.htm
http://snohomishcd.org/plant-sale
http://plants.usda.gov/java/
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Appendix 4: Plant identification and invasives control resources 

East-side Audubon 

Description: This site is dedicated to the conservation of native plants for local bird 

species. 

Website: http://eastsideaudubon.org/ 

Garden Wise 

Description: This is a guide to planting native vegetation in in the Pacific Northwest 
without introducing invasive species. 

Website: http://www.nwcb.wa.gov/publications/Western_Garden_Wise.pdf 

King county noxious weed program 

Description: This is a local website that is dedicated to limiting and controlling invasive 

plant species. 

Website:http://www.kingcounty.gov/environment/animalsAndPlants/noxious-weeds.asx 

Program line: 206.296.0290 

Noxious Weed Control Board 

Description: This board helps share the responsibility of protecting Washington State 

from non-native plant species. 

Website: http://www.nwcb.wa.gov 

Email: noxiousweeds@agr.wa.gov 

Plants of the Pacific Northwest Coast 

Description: This book highlights native plants and vegetation along with native species. 

Reference: Pojar J, MacKinnon A. 2004. Plants of the Pacific Northwest Coast. Auburn 

      (WA): Lone Pine Publishing. 
  

USDA National Agricultural Library 

Description: Reports on invasive species in the U.S. and what practices are implemented 

to control invasive plant species. 
Website: http://www.invasivespeciesinfo.gov/unitedstates/wa.shtml 
USDA Natural Resources Conservation Services 

Description:  This database provides standardized information about the vascular plants, 

mosses, liverworts, hornworts, and lichens of the United States. 

Website: http://plants.usda.gov/java/ 

 


