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1 Introduction 
Circium palustre, or Marsh Plume Thistle, has become a plant of major concern in the 

Robson Valley timber supply area (TSA). It was first reported in the Robson Valley in 

1991, and since then has rapidly spread to cover some 83 sites as of the summer of 2002. 

This plant can displace native plants and may result in degradation or loss of wildlife 

habitat if the spread is not controlled. 

The purpose of this project is to map the known Marsh Plume Thistle sites and to develop 

a model of invasion potential in the Robson Valley. The secondary purpose is to make a 

case for investigating the potential for development of a biological control agent.  

2 About the Marsh Plume Thistle 

2.1.1 Origin 

C. palustre was introduced from Europe, where it is known as a widespread weed species 

of little importance (Williams, 1982). Its presence in Canada has been reported from BC, 

Ontario, Quebec, Nova Scotia, and Newfoundland, and its general spread appears to be 

from East to West (Fraser, 2000)1. 

2.1.2 Ecology 

The preferred habitats for Marsh Plume Thistle in North America are reported to be moist 

woodlands and riparian areas. In the Robson Valley, the vast majority of sites are in the 

Interior cedar hemlock (ICH) biogeoclimatic zone. There is no reported soil preference in 

North America, though fine textured soils are reported to be preferred in Europe (Fraser, 

2000).  

                                                
1 Literature Search and habitat Potential Risk Analysis By Nancy Fraser, 2000. Prepared for the Ministry of 

Forests Noxious Weeds Program. 
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The plant communities that C. palustre are associated with in the Robson Valley are 

variable, though all associated communities are non-forested. These include clearcuts, 

and non-forested wetlands (Fraser, 2000). From this, it seems safe to generalize Marsh 

Plume Thistle’s habitat to be moist sites with low crown closure in the ICH.  This has 

serious ecological implications, as the moist riparian areas tend to be some of the most 

sensitive and productive sites. 

3 Consequences 
Marsh Plume Thistle is rapidly invading moist areas around streams and wetlands in the 

Robson Valley. These areas are very important for several species, including moose and 

bear. The Marsh Plume Thistle seems to displace the natural plant species that grow in 

these areas. This may result in a reduction in critical habitat for those animals that depend 

on native species for sustenance. This invasion has been so rapid that there is no firm data 

as to the real impact of the change in plant communities in these areas. More research is 

required to measure these impacts. 

4 Known thistle in the Robson Valley 
In 1991 the extent of Marsh Plume Thistle in the Robson valley TSA was one small patch 

approximately 20km West of McBride, possibly brought in on machinery deactivating 

the West Twin Loop road (B. Marshall, pers, comm.). The Marsh Plume Thistle has 

spread rapidly to sites from Valemount to Bear Lake (Bob Drinkwater, pers. comm.s). In 

a 2002 field survey conducted by the BC Forest Service, Marsh Plume Thistle locations 

were recorded for a variety of locations in The Robson Valley. Sites were located in the 

Goat River valley, the Morkill, the Milk River, the West Twin drainage, the LaSalle 

Lakes, and along the Rocky Mountain Trench from McBride to the East edge of the 

Headwaters Forest District. Additional sites in the Morkill were noted during the course 

of silviculture surveys (Tony Bild, RPF, 2004). 
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In total 83 sites were recorded, though it is worth noting that the real number may be 

higher, as the bulk of the data is two years old. The area of blocks in which C. palustre 

was found is 458 ha, though the cover of the weed in these blocks is likely not 100%. 

Assuming 25% coverage for each block and 0.2ha for each roadside site, there were 

approximately 130 ha covered by C. palustre as of 2002. 

In the 2002 survey, a number of site characteristics were recorded. The aspect of the sites 

is generally south, though the standard deviation was from East to West. The elevation 

was variable, from 611m to 1195m throughout the range of the ICH, and into a few sites 

in the ESSF. All sites recorded were located on road right-of-ways, or in clearcuts. This 

may not be conclusive though, as these were the only areas extensively surveyed, due to 

access and time constraints. The rapid spread has continued, though no formal surveys 

have been done since 2002. Barb Marshall, a silviculture consultant based in McBride 

who made the original discovery in 1991, reports that the weed is now very common in 

the area northwest of McBride.  

It is known that several clearcuts just to the North of the Robson Valley timber supply 

area, in the Walker Creek drainage, have been invaded nearly to the point of 100% 

ground cover. 

5 Susceptible Area Determination Methods 
The model designed to map the susceptibility to further invasion by Marsh Plume Thistle 

is moderately simplistic, due to lack of detailed ecological, soils, and hydrology data. The 

method is a raster overlay of the areas in the ICH biogeoclimatic zone2. The first overlay 

delineates roads, landings, and other right-of-ways, wetlands and natural clearings, and 

cutblocks harvested less than 15 years ago3. 

                                                
2 For this model, only those sites that fall within the ICH were considered. The sites that fell in the ESSF 

and SBS zones were considered to be outliers, though there is reason to suppose that a wet area in the SBS 

would be as susceptible as one in the ICH. More research required.. 
3 Older blocks are assumed to have grown up enough that there is no longer enough light for MPT. 
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The second layer is a derived moisture index. This index was derived by first building a 

layer with values determined by distance from a water feature, be it a stream, wetland, or 

lake. A digital elevation model (DEM) of the entire TSA was then developed. From this 

DEM, slope and aspect values were then derived for each pixel, then generalized into 

classes. Overlaying slope and aspect values (Equations below) allow us to account for the 

influences these factors have on soil moisture.  

Combining the disturbance layer and the derived soil moisture index layer allows us to 

distinguish between risks that current openings will be invaded, and risks that future 

harvesting or other disturbances face. 

The moisture index combines proximity to a water feature, such as a lake or stream, with 

topography (slope and aspect), to provide an approximation of soil moisture. The index is 

essentially logarithmic, and rapidly decreases with distance from a water feature, and 

with increasing slope. It does not take into account soil type, which likely has a 

significant effect on both the soil moisture and other factors affecting the site’s 

susceptibility to Marsh Plume Thistle. Soil type was not included because there is not 

sufficient data available to analyze.  

More northerly aspects add a slightly positive weight to the index, as they tend to retain 

more water than southern aspects. The weighted slope layer was found by applying 

equation 1 to a slope layer, expressed in percent. The weighted aspect layer (equation 2) 

was found by scaling the aspect to a range of 1 to 1.5, with 1 at the extreme south (180°) 

and 1.5 at the extreme north (360°). 

Equation 3 gives the formula used to produce the basic moisture index. The moisture 

index used to predict Marsh Plume Thistle susceptibility is given by equation 4, and is a 

combination of the basic moisture index and the weighted slope and aspect layers.  

The results were stratified into seven classes. The Nil risk class covers both disturbed and 

undisturbed lands, and consists of areas on steep ground, southerly aspects, and well 

away from known water features (streams, lakes, swamps). There are 3 risk classes 

(High, Medium, Low) for areas that are already disturbed, and three classes (H,M,L) for 

areas that are as yet untouched. 
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5.1 Model Math 

Equation 1 

 
 Where:  S1 is the weighted slope 

  S is the slope in percent 

Equation 2 

 
 Where: A1 is the weighted aspect (from 1 to 1.5) 

  A is the aspect from 1° to 360° 

Equation 3 

 
 Where: W is the moisture index 

D is the distance to the nearest water feature 

Equation 4 

 
 Where:  C is the Marsh Plume Thistle susceptibility class 

   A1 is the weighted aspect 

   S1 is the  weighted slope 

   W is the moisture index 

5.2 Results 

The analysis resulted in a raster map with pixel values ranging from –100 to 100, where 

negative values represent a potential susceptibility to invasion of C. palustre and positive 

values represent a current susceptibility. The term potential susceptibility means that the 

site is currently forested. The rating in that case is the susceptibility were it to be cleared. 

The result was generalized into three classes, high, medium, and low, each for forested 

and cleared land with one class for areas with very low susceptibility. 
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A few of the existing infested areas are classed as low susceptibility by the model. These 

“off-site” occurrences were in drier areas that are generally accepted as low 

susceptibility. It seems that while the plant may occur in dry areas, it does not seem that it 

thrives in drier conditions4. 

 The classes were broken at intervals of 25, with the nil class occupying the range of –25 

to 25. 

Table 1 shows the distribution of output classes. The output shows a small percentage of 

the ICH in the valley is highly or moderately susceptible to invasion by Marsh Plume 

Thistle. This accounts for over 5,100 ha. These areas are located on roadsides, in 

wetlands and clearings, and in clearcuts along stream edges. This is consistent with 

existing literature, which suggests that is the riparian areas that are most at risk. The low 

susceptibility class accounts for 4.06% of the ICH, with an area of 6,500 ha. The 

potential classes have approximately 40,000 ha in the high and medium classes.  

                                                
4 Pers. Comm.. Barb Marshall – seems that MPT in drier sites is generally shorter and less healthy than in 

moist areas. Follow up of outlier or “off-site” occurrences would be desirable. 
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Table 1 Distribution of susceptibility classes 

Susceptibility Class Hectares Percent of ICH 

High  2300 1.45 

Medium 2800 1.72 

Low 6500 4.06 

High (if cleared) 18,800 11.70 

Medium (if cleared) 20,800 12.97 

Low (if cleared) 47,200 29.37 

Nil 62,200 38.72 

Totals 156,400 100 

6 Control 
There are a number of ways that Marsh Plume Thistle can be controlled in the Robson 

Valley TSA. The first is via preventative measures, as suggested by Chris Ritchie, 

(Ecosystems Section Head at the Ministry of Water, Land, and Air Protection, Prince 

George). The simplest measure is to leave cover where feasible in moist areas. This 

approach alone, however, will only slow the Marsh Plume Thistle, and does not address 

its invasion into wetlands, which may have significant impacts on wildlife habitat.  

Another method of control is the use of herbicide. Usage of herbicide in the ICH is 

problematic, particularly in riparian areas. Less toxic herbicides such as Roundup kill the 

plant but not the seeds. Chemicals that also affect the seeds cannot be used on well-

drained soils, nor can they be used near water, where the Marsh Plume Thistle flourishes 

(Susan Turner, pers. comm.s). 
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Manual control of Marsh Plume Thistle is very labour intensive and expensive. The plant 

has a extensive rooting habit and is difficult to pull up. Manual removal can only be 

considered to be a stopgap measure until a better method of control can be found. In the 

adjacent Prince George Forest District, the MSRM5 spent 15% of their 2003 invasive 

plants budget in on Marsh Plume Thistle removal, and expect to spend at least 20% in 

2004. In the time that they have been practicing manual control, the Marsh Plume Thistle 

has continued to spread. 

Perhaps the best hope for control of this plant is an insect called Rhinocyllus conicus. 

This weevil has been found to lay eggs in the seed heads of the Marsh Plume Thistle, 

destroying the seeds before they can spread. Trial use of this insect in the Robson TSA is 

underway, but a more cold-resistant strain must be found before widespread release of 

Rhinocyllus conicus will be feasible (Susan Turner, pers. comm.). Ministry of Forests 

experts would only speculate that a period of 1-10 years may be required to successfully 

develop a strain that will thrive in the north, and have an impact on the Marsh Plume 

Thistle population. 

A key problem seems to be that the weevil, which over winters in the soil near the base of 

the plant, cannot survive in very wet conditions. This may limit the impact the weevil 

will have on the Marsh Plume Thistle to an unknown extent. More research is urgently 

required to discover whether this agent will slow the dramatic spread of this plant, and to 

investigate other possible control measures if. Rhinocyllus conicus proves to be 

ineffective. 

                                                
5 Ministry of Sustainable Resource Management 
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7 Conclusions 
There is over 160,000 ha of land in the ICH in the Robson Valley. Of that area, at least 

27% has either an immediate potential to be invaded by Marsh Plume Thistle, or will 

have that potential if harvested. According to Chris Ritchie, Ecosystems Head at the 

British Columbia Ministry of Water, Land and Air Protection, it is likely that Marsh 

Plume Thistle will invade open, moist sites, such as have been delineated here. There are 

further risks of the plant moving into surrounding areas, such as the Kootenays via the 

Canoe valley, or the Prince George area. There have already been sightings in the Prince 

George area, near Bear Lake, which is in the SBS BGC Zone.6 

More research is needed to refine the model used here to predict the spread of Marsh 

Plume Thistle. In particular, soils information needs to be gathered and integrated into the 

model, so that a more accurate and detailed moisture information can be utilized. This 

may require a proper hydrological analysis to replace the moisture index used here. 

Solicited opinions and current information indicate that the best way to slow the 

expansion of this invasive weed is to retain cover where feasible on moist sites in the 

ICH, especially in riparian areas where future use of herbicides will be impossible. Partial 

cutting or full retention of the tree canopy on these sites is recommended. Aggressive 

weed control in the form of herbicide and manual weed pulling should be practiced on 

road rights-of-way to slow its spread there as well.  

The only way that Marsh Plume Thistle can be controlled in the long term is through 

biological control. Though field trials of Rhinocyllus conicus are ongoing, more funding 

will be needed to speed its development as a viable control agent, and then to fund mass 

rearing for large scale release. Funding may also be required to educate forest users about 

the dangers of transporting invasive noxious weeds into areas where they may not have 

any natural competitors. 

                                                
6 Pers. Comm.  Bob Drinkwater, Range Tenure Specialist, Ministry of Forests, Prince George 
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8 Appendix I Contacts 

8.1.1 Marsh Plume Thistle Background Information 
Dr. Hugues Masicotte, Associate Professor, UNBC 
(250) 960-5813 
Email: hugues@unbc.ca 
Dr. Paul Sanborn, Associate Professor, UNBC 
(250) 960-6661 
Email: sanborn@unbc.ca 
Craig Pryor, Silviculture technician, McBride Forest Industries 
(250) 569-0005 
Email: cpryor_mfi@mcbridebc.com 
Norma Stromberg-Jones, Ministry of Forests 
(250) 569-3788 
Email: norma.strombergjones@gems8.gov.bc.ca 
Barb Marshall, silviculture consultant 
(250) 569-0021 
Email: 2marshal@telus.net 
Tony Bild, RPF, Ops. Forester, Canfor – Valemount 
(250) 566-4421 
silv@slocan-valemount.com 

mailto:hugues@unbc.ca
mailto:sanborn@unbc.ca
mailto:cpryor_mfi@mcbridebc.com
mailto:norma.strombergjones@gems8.gov.bc.ca
mailto:2marshal@telus.net
mailto:silv@slocan-valemount.com
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8.1.2 Recommendations 

Susan Turner, Invasive plant Bio-control Specialist, Ministry of Forests. 

(250) 828-4596 

Email: Susan.Turner@gems1.gov.bc.ca 

 
Bob Drinkwater, Range Tenure Specialist, Ministry of Forests 

(250) 565-6139 

Email: Bob.Drinkwater@gems6.gov.bc.ca 

 

Chris Ritchie, Ecosystems section head, Ministry of Water, Land and Air Protection 

250 614-9910 

Email: Chris.Ritchie@gems1.gov.bc.ca 

mailto:Susan.Turner@gems1.gov.bc.ca
mailto:Bob.Drinkwater@gems6.gov.bc.ca
mailto:Chris.Ritchie@gems1.gov.bc.ca

