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Introduction 

Cranberry Bog Botanical Area in the northeastern corner of the Olympic NF contains an excellent 

example of a Sphagnum dominated bog and supports two sensitive species strongly associated with this 

type of habitat: few-flowered sedge (Carex pauciflora) and the Makah Copper butterfly (Lycaena 

mariposa charlottensis) (Figure 1). This habitat type has never been common in western Washington and 

the number and acreage of high quality bog habitat has declined precipitously due to a number of threats 

including timber harvest, hydrologic alterations, and invasion by noxious weeds. While the majority of 

the 11 acre Cranberry Bog remains in nearly pristine condition, the southern-most portion (approximately 

2.5 acres) has been nearly overrun by a wide variety of non-native plants, the most worrisome of which 

include reed canary grass (Phalaris arundinacea), bull thistle (Cirsium vulgare), Canada thistle (Cirsium 

arvense) and herb Robert (Geranium robertianum).   

 

The purpose of this project is to restore this area of Cranberry Bog to a native plant community and to 

prevent any further spread of weeds into the northern, currently weed-free area of the bog. These goals 

will be accomplished by eradicating the most aggressive weed species and then seeding/planting native 

shrub, grass, sedge, and forb species of local origin to replace the remaining non-native component. Both 

manual and chemical weed treatments have taken place in years past, and will continue under the ONF 

weed EIS “Beyond Prevention: Site-Specific Invasive Plant Treatment Project” (2008). 

 

History 

 
Cranberry Bog Botanical Area was established through the Olympic National Forest Land and Resource 

Management Plan (USDA, 1990) to protect a wetland complex that consists of a Sphagnum dominated 

bog, marsh, and open water pond habitat. It is of ecological and scientific value not only because of the 

rarity of this type of habitat, but also because the entire complex is a system currently progressing through 

successional processes from pond to bog to wet forest habitat. Cranberry Bog has also long been a 

favorite place for plant enthusiasts and botanists because of its uniqueness, and was visited several times 

by both Nelsa Buckingham and Thomas Kaye, botanists who co-authored the Flora of the Olympic 

Peninsula (Buckingham et al, 1995), the standard flora for the area. Notes by both botanists from visits in 

1986 make no mention of any non-native or invasive plants, and describe a “rich herbaceous ground 

cover” and a “Carex meadow” at the south end of the Bog. However, nine years later in 1995, Bill 

Watson, a Forest Service botanist, describes “a serious exotic plant problem” at the southern end of the 

wetland, adjacent to the small pond. In a document dated October 19, 1995, he states that “ A substantial 

area of open canopy (several hundred square feet) has been invaded by and is presently heavily dominated 

by Cirsium arvense (Canada thistle) and Phalaris arundinacea (reed canary grass)…A smaller and more 

scattered population of Cirsium vulgare (bull thistle)…is also found here”.  

 

It is unknown why or how such a dramatic change occurred in a relatively short amount of time. There 

was limited management activity in the area surrounding Cranberry Bog in the decade that the invasion 

occurred, although there was a timber sale unit less than 500 feet south of the infestations, which was 

clearcut in 1989. It is possible that the invasion is related to this clearcut, either by increased winds into 

the Bog after the trees were removed (both reed canary grass and thistle can be dispersed long distances 

by wind), or by equipment or people associated with the sale bringing propagules into the area. It is also 

feasible that people not associated with the timber sale visiting the Bog could have also inadvertently 
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brought in seed on their 

clothing or shoes, or 

animals or birds may have 

brought seed into the area. 

These scenarios are all 

conjecture, however, and 

can’t be proven one way 

or the other – the relevant 

fact is that an invasion 

occurred with the result 

being the decline of the 

ecological health and 

function of this unique 

habitat, as well as the 

creation of an impending 

threat to the habitat for the 

two sensitive species 

documented at the north 

end of the Bog. 

 

One management 

objective identified for 

Botanical Areas in general 

is to ensure that natural 

plant communities and 

processes are not 

jeopardized by human 

activity. Other Olympic 

NF documents from the 

1990s (Dungeness 

Watershed Analysis and 

the Quilcene Late –

successional Reserve 

Assessment) also clearly 

identify invasive species 

as a concern for the 

watershed and 

recommended management activities to control or eradicate noxious weeds in unique meadow and 

wetland habitats. With these objectives in mind, Stacy Lemieux, the District Wildlife Biologist, initiated a 

project in 1997 to eradicate noxious weeds – specifically reed canary grass and Canada thistle – from the 

southern portion of Cranberry Bog. An Environmental Assessment was submitted and the decision was 

made to use a combination of hand pulling and herbicides to treat the infestation. A rigorous effort was 

made in 1998 – 1999 to treat the infestations of reed canary grass and thistles, with two herbicide 

treatments in 1998 (June and September), and a follow up treatment in September, 1999. All of these 

treatments used an aquatic formulation of glyphosate, and were conducted by Cathy Lucero of the 

Clallam County Noxious Weed Control Board (Figure 2). Numerous days were also spent with volunteer 

groups clipping reed canary grass to prevent it from seeding, and pulling or clipping both species of 

thistle. At some point during these activities, herb Robert (Geranium robertianum) was discovered to 

have nearly overrun a shaded side channel and was moving into the shrub dominated areas along the 

southern border of the Bog. During 1998 and 1999, herb Robert was hand pulled, but no mention is made 

of treating this species with herbicide at that time, other than a test application made to determine the 

Figure 1. Map shows location of project area, and general habitat types found at Cranberry Bog. 
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effectiveness of the herbicide on this 

species. Photos taken in September, 1999 

(Figure 3) show that significant progress 

was made towards eradicating reed 

canary grass and other weeds at the 

project site, but more work remained. 

Under the EA written specifically for 

herbicide treatments at Cranberry Bog, 

only two years of applications were 

allowed, and unfortunately there is very 

little documentation of weed eradication 

or monitoring activities in the years that 

follow. In 2005, an e-mail was forwarded 

to Pat Grover, the Hood Canal Botanist, 

from John Woolley, a visitor to the Bog, 

who stated that “low water has enabled 

reed canary grass to dominate the marsh, 

plus herb Robert is now firmly 

established at the south end”.  

 

With the approval of the 2008 Olympic 

weed EIS, “Beyond Prevention: Site-

Specific Invasive Plant Treatment 

Project”, herbicide treatments resumed at 

the Bog. After the first two years of 

herbicide treatments, it became apparent 

that the south end Cranberry Bog was a 

much larger project than reed canary 

grass eradication, since the entire 2 ½ 

acre opening was now almost completely 

overrun by a wide variety of non-native 

plants (Figure 4), including the reed 

canary grass, thistles, and herb Robert 

that were the targets of past efforts. In 

addition to this, the native sedges (Carex 

obnupta, and perhaps Carex amplifolia, 

although this species has only tentatively 

been identified from photos) that 

appeared to be abundant in photos of the 

area from the late ‘90s (Figure 5) are now 

almost completely absent. Finally, and 

perhaps most alarming, reed canary grass 

has become established along the western 

edge of the Typha dominated marsh and 

is progressing steadily towards the 

Sphagnum bog portion of the wetland. 

Herb Robert, Canada and bull thistle are 

also sporadic in the same area; they have 

been seen further north than the reed 

canary grass, almost two-thirds of the 

way up the western edge of the Bog.  

Figure 2. Cathy Lucero from the Clallam County Noxious Weed Control Board 

treats reed canary grass with herbicide in 1999. Reed canary grass is intermixed 

with the native sedge, Carex obnupta. 

Figure 3. September 1999 post herbicide treatment photo, showing significant 

progress. Herbicide treatments did not occur again at this location until 2008. 

Figure 4. Photo showing the restoration site on June 29, 2009. A wide variety of 

non-native plants, including the reed canary grass and thistle shown in the photo, 

have nearly overrun the south end of the Bog. 
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In 2011, a large-scale restoration effort was undertaken at the south end of Cranberry Bog in order to halt 

the invasion progressing towards the bog habitat, and to restore the native plant community at the 

southern end to a native sedge meadow similar to what it had been in the past. 

 

Restoration Efforts 

 
In early 2011, restoration efforts resumed at Cranberry Bog with funding from the Region 6 Interagency 

Special Status / Sensitive Species Program (ISSSSP). This funding paid for invasive plant treatments, 

staff time for restoration activities, supplies, and a contract to propagate, plant, and install plant protectors 

around 5500 plugs of Carex obnupta. Additional funds were also generously supplied from both the 

Natives and Wildlife program. 

 

In 2011, three separate weed treatments 

(June 29, August 8, and September 14) 

were conducted by the Clallam County 

Noxious Weed Control Board 

(CCNWCB) at Cranberry Bog for a total 

of 7 acres treated. This total acreage is a 

bit lower than expected due to prolonged 

high water which covered about a third 

of the restoration site for the entire 

summer, and didn’t recede over another 

third until late in the summer, therefore 

restricting the number of treatments that 

could be done in some areas during the 

growing season. Bull and Canada thistle, 

and reed canary grass have been the 

biggest problem in the areas that were 

flooded this year, but our hope is that the 

prolonged flooding will knock back the 

infestations, especially the reed canary 

grass which is vulnerable to extended 

periods of saturation. The herb Robert 

infestation did receive three separate 

treatments, and an inspection in late 

October looked very promising, with 

only a few stragglers remaining where 

there was a solid carpet a couple of years 

before. Cathy Lucero, who is again 

conducting the herbicide treatments, 

believes that using Garlon 3A rather than 

a glyphosate formulation on this species 

is making a huge difference because of 

the residual effects that can kill new 

seedlings that germinate after the initial 

application. In addition to this, Garlon 

has a very limited effect on graminoids, 

which can continue to grow in treated 

areas. Reed canary grass is almost 

completely gone from the area that 

Figure 5. Native sedges dominated the southern portion of the Bog in 1999 when this 

photo was taken. The sedge in the foreground is thought to be Carex amplifolia., 

which has since been extirpated from this location.  

Figure 6. Engine 11 and the Quilcene Ranger Corps were instrumental in delivering 

water for herbicide treatments.  



5 

 

received treatments this year, but large, dense patches remain in the flooded area of the restoration site, 

which will have to be aggressively treated in the years to follow. Thistles also remain a problem, although 

no plants were allowed to grow long enough to produce flowers. The infestation of both bull and Canada 

thistles consist primarily of small rosettes at this point, although these remain abundant in the restoration 

area.  

 

Conducting weed treatments at Cranberry 

Bog presents some unique challenges 

since it is located approximately 0.3 

miles down a closed road, and then 

approximately 750 feet down a steep, 

very slippery hill. The volume of water 

used for each individual treatment can be 

as much as 100 gallons and, needless to 

say, carrying that much water by hand 

would be an extremely difficult task. 

Fortunately, Engine 11 from the Olympic 

National Forest Fire program and a group 

of high-school aged kids from the 

Quilcene Ranger Corps generously 

assisted with solving this problem 

(Figure 6). Approximately 0.4 miles of 

hose was laid out from the tanker truck, 

along the closed road, and then down the 

trail to the restoration site. Fire bags and 

a couple of plastic tanks from the 

Clallam County Noxious Weed Control 

Board were then filled with about 80 

gallons of water, which was enough for 

the first treatment in late June, and part 

of the second treatment in August. The 

hose was left on site for the duration of 

the summer, and the tanks were filled a 

second time in August. A third refill in 

September was not possible because 

there was a fire on the Olympic NF 

which was a much higher priority. This 

resulted in a less extensive treatment in 

September than would have been desirable, since this is when the pond level was at its lowest. In order to 

reduce the number of trips the fire crew has to make to refill tanks (which is a process that takes the better 

part of a day to complete) and to reduce our reliance on other agencies or programs to supply the water 

containers themselves, four low-profile 50 gallon tanks were purchased specifically for this project. This 

purchase will make water delivery to the Bog much simpler and more efficient in the years to come. 

 

Seed from various species were collected from Cranberry Bog, and the surrounding area. The primary 

herbaceous species that is being used is Carex obnupta, since it appears to have been abundant in the 

restoration area in the past (Figure 2), and can still be found in scattered pockets all around the perimeter 

of the wetland. Seed heads were collected in January, 2011 and were then sent to Green Tree 

Landscaping, who was hired to propagate and plant 5500 sedges at Cranberry Bog in 2011. 

Unfortunately, January is not the ideal time for collecting seed for this species - June and July are best 

(Rose, et al, 1998) - but it was necessary so that plants could be grown to begin planting later in the fall 

Figure 7. Restoration site in October, 2011, showing plantings of C. obnupta 

seedlings and willow stakes.  
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after weed treatments had taken place. These seeds had poor germination rates, but did still produce 4000 

plugs; arrangements have been made to propagate an additional 1500 plugs from seed collected later in 

the year (July, 2011) so that the original terms of the contract will still be fulfilled. In addition to this, of 

the 4000 plugs produced this year, only half were large enough to plant in fall of 2011; consequently only 

2000 plugs were actually planted this year (Figure 7). The remaining plugs will be allowed to grow at the 

nursery for an additional year, and planted when appropriate, along with the additional 1500 plugs sown 

this fall. Plant protectors have been and will continue to be installed around groups of 2 – 4 seedlings to 

protect them from deer and geese. Seed of other species collected included Elymus glaucus, Glyceria 

elata, Torreyochloa pallida, Bidens cernua, Urtica dioica, and Sparganium emersum. Seed from these 

species will be scattered on site once weed treatments have progressed far enough for this to be 

appropriate.  

 

In addition to the sedges grown by the contractors, approximately 500 C. obnupta plugs were grown by 

FS staff at the Quilcene RS (Figure 8). These were grown from rhizomes collected at a small pond near an 

old homestead site, Schmidt’s knob, which is less than a three-quarters of a mile from the Bog, just across 

the Dungeness River from the restoration site. Rhizomes were collected, washed on site to prevent  

 
 

spreading weeds, and the planted in 40 in
3
, 10 in deep plugs. These plugs were then placed in shallow 

pools constructed from thick gauge black plastic and plywood, so that the lowest couple of inches of the 

plugs were submerged in water at all times. This set-up worked very well, and had the added advantage of 

producing much larger, mature plants as opposed to the seedlings being planted by the contractor. 

However, the sedges did start to brown out by early September, after growing vigorously throughout the 

spring and summer. After discussing this with staff at Sound Native Plants - a local contractor with 

experience with growing wetland plants – it was determined that several things can be done to improve 

the health of sedges grown at Quilcene in our constructed sedge ponds:  

 

Figure 8. Constructed sedge ponds at the Quilcene Ranger Station were used to propagate C. obnupta rhizomes, and will be used to grow other 

species in the future. Three more ponds and another enclosure were built this summer by the WCC.  
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1) Do not fertilize by overhead watering. Rather pour a dilute solution of fertilizer into the 

standing water in the pools that the sedges are sitting in. The fertilized water should then be 

drained and replaced with fresh, unfertilized water after one day. It was also recommended that 

fish emulsion is used rather than synthetic fertilizers, and that we fertilize only once in spring.  

2) Plant smaller segments of rhizomes (about 1-2 inches) in the 40 in
3 
sized plugs, and grow 

bigger clumps of rhizomes in 1-gallon pots. Also, prune roots that grow out of the bottom of the 

plugs periodically.  

3) Use shade cloth starting in early summer. A 300 ft
2 
roll of 47% shade cloth was purchased this 

year, and will be used for future propagation efforts.  

4) In mid-August, drain the pools and do not refill with water. Overhead water as needed to keep 

the soil moist but not wet. 

 

With the help of our WCC crew, the 500 plugs grown this year were pruned and planted in October, 2011 

(Figure 9), and three more sedge pools have been constructed and will be used to propagate additional 

plugs of several more species including C. obnupta, which will all be planted at the restoration site at 

Cranberry Bog. The plugs grown of different species will supplement the large plantings of C. obnupta 

seedlings completed by the contractors. 

 

Approximately 3000 cuttings of snowberry 

were harvested and planted to expand an 

existing thicket of this species that is 

growing along the upper edges of the 

opening. The plantings were done by FS 

staff and the WCC on two separate 

occasions in late winter, with mixed 

success. In early summer, the cuttings were 

sprouting and appeared to be doing well, but 

by late summer, much of the new growth 

had withered. Our hope is that the root 

systems are still developing on these plants 

and that the cuttings will recover next year. 

However, it is possible that with the 

extended period of high water this year, the 

area planted was too wet to support the 

cuttings. 

 

About 300 willow stakes harvested from the 

perimeter of the Typha dominated marsh 

were planted at the restoration site this year. 

These were planted in an area that had 

formerly been dominated by reed canary 

grass, and had just a few small patches of 

this weed remaining. Follow up herbicide 

treatments will need to occur at this location 

next year, so small (18 in x 18 in) squares of 

landscape fabric were installed at the base 

of each two-stake planting (Figure7) so 

there will be an area around the base of the 

willows that will act as a buffer when herbicide treatments occur in the future. The hope is that these 

plantings will become established and shade out reed canary grass and other weeds where the willow 

forms dense thickets.  

Figure 9. Planting the sedge plugs propagated at the Quilcene sedge ponds was 

done by the WCC crew and FS staff, who were all instrumental in completing a 

successful  field season of work at Cranberry Bog .   
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Additional funding from ISSSSP was approved for FY12, and will go a very long way towards the 

successful completion of this project. However, persistence and diligent follow-up for many years to 

come will be critical for maintaining Cranberry Bog, and protecting the sensitive species that live there. 

 

Summary of Accomplishments and Lessons Learned 

 
Accomplishments 

• Collected seed from several species to be used throughout the restoration project. The primary 

species collected was Carex obnupta, but seed from Elymus glaucus, Glyceria elata, 

Torreyochloa pallida, Bidens cernua, Urtica dioica, and Sparganium emersum was also 

collected. 

• FS staff and the WCC collected and planted 3000 snowberry cuttings and 300 willow stakes. 

• FS staff and the WCC built sedge ponds at Quilcene Ranger Station to propagate C. obnupta 

rhizomes harvested from a site close to Cranberry Bog. Approximately 500 plugs were 

propagated from this effort, which were planted at the restoration site this year. Shade cloth was 

also purchased to improve results next year. 

• A contract was established with Green Tree Landscaping to propagate, plant and install plant 

protectors around 5500 C. obnupta seedlings. 

• Contractor planted 2000 C. obnupta plugs and installed 640 plant protectors; the remainder of the 

contract (plant 3500 plugs and install 1360 plant protectors) will be fulfilled next year. 

• Completed three separate weed treatments to eradicate herb Robert, bull and Canada thistle, and 

reed canary grass from the restoration site, for a total of 7.0 acres treated this year. 

• Worked with the Engine 11 Fire crew and the Quilcene Ranger Corps to deliver water to the 

restoration site. Purchased four low-profile 50-gallon tanks to make this process more efficient in 

the future. 

Lessons Learned 

• Propagating C. obnupta at Quilcene in constructed pools: 

o Do not fertilize by overhead watering. Rather pour a dilute solution of fertilizer into the 

standing water in the pools that the sedges are sitting in. The fertilized water should then 

be drained and replaced with fresh, unfertilized water after one day.  

o Use fish emulsion rather than synthetic fertilizers, and fertilize only once in spring.  

o Plant smaller segments of rhizomes (about 1-2 inches) in the 40 in
3 
sized plugs, and grow 

bigger clumps of rhizomes in 1-gallon pots. Also, prune roots that grow out of the bottom 

of the plugs periodically.  

o Use shade cloth starting in early summer.  

o In mid-August, drain the pools and do not refill with water. Overhead water as needed to 

keep the soil moist but not wet. 

• Supplementing the large plantings of C. obnupta seedlings with smaller plantings of mature 

plants propagated from rhizomes has worked well. Also, we plan to supplement the C. obnupta 

plantings with seed from several other species found at the Bog and collected by FS staff, which 

we hope will increase the diversity found at the restoration site and make it more resilient to 

change that may occur in the future.  

• If possible, allow two years to grow C. obnupta from seed. Planting seedlings after one year will 

also work, but an extra season of growth will allow further development of the roots prior to 

planting. 
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• The timing of seed collection is very important to maximize germination rates, but seed collected 

“out of season” will also work, especially for C. obnupta, which holds its seed throughout the 

winter. However, be prepared for low germination rates. 

• There will never be a perfect time to start planting in such a heavily infested site; herbicide 

treatments will need to continue even after planting has begun. Planting graminoids in areas that 

are infested with broadleaf weeds can work well because herbicides that target broadleaves can be 

used. Garlon 3A has been found to be especially effective against herb Robert, but at least three 

treatments have to be completed per year, for several years for this weed to be completely 

eradicated from a site.  

• Planting in areas infested with reed canary grass (which is treated most effectively with 

glyphosate, a broad spectrum herbicide) presents different problems. We planted willow stakes in 

these areas, with small patches of landscape fabric at the base so we will have a “clean” area 

around the base of the willows that will act as a buffer when herbicide treatments occur in the 

future.  

• Follow-up and persistence are key for these types of projects. Although a very diligent effort was 

made to eradicate weeds at this site in 1998 – 99, all the progress made during that effort was lost 

because there was very little follow up. 
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