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Introduction 

 
Spalding’s campion (Silene spaldingii S. Wats) is a herbaceous perennial plant that is a 
member of Caryophyllaceae (the Pink Family), and is endemic to parts of British 
Columbia, Montana, Idaho and Oregon (Douglas et al 1998). It grows from a single or 
branched stem, and previous work on the Tobacco Plains Indian Reserve (TPIR) 
showed an average height of approximately 30 cm in this region of BC (Keefer 2010).    
Spalding’s campion is also known as Spalding’s catchfly, due to the glandular hairs that 
cover its foliage and leaves, resulting in a sticky feeling when touched.   
 
Spalding’s campion is listed as endangered by the Committee on Endangered Wildlife 
in Canada (COSEWIC 2011) and as red listed by the BC Conservation Data Centre 
(COSEWIC 2011 & BC CDC 2011).  Globally it has G2 status meaning that it is 
considered to be at a high risk of becoming extinct (BC CDC 2011).  Provincially the 
species is considered to be critically imperilled as it is listed as having an S1 status (BC 
CDC 2011). 
 
Mike Miller first discovered the Canadian Spalding’s campion population in 1997 during 
his graduate studies (Mike Miller pers. comm. 2005).  The only known location in 
Canada is on and adjacent to the TPIR in the East Kootenay region.   In 2008 it was 
estimated that the Canadian population ranged between 150 and 250 individuals 
(SIRPRIG 2008).  Habitat loss due to farming and invasive species are threatening 
Spalding’s campion populations throughout its range (COSEWIC 2011).   
 
Previously, Spalding’s campion have only been found in areas that have a major 
grassland component, on cooler and slightly moister north aspect microsites (SIRPRIG 
2008).  Near open canopy conditions have been suggested as ideal, but little canopy 
cover data currently exists.  
 
In recent years, it has been discovered that Spalding’s campion plants exhibit a period 
of dormancy during its life cycle.  This dormancy, exhibited by Spalding’s campion 
during summer months (Lesica and Crone 2007), complicates monitoring and 
population estimates.  The species has been observed to show up to 50 percent 
dormancy on some sites some summers (Lesica 1997).  Summer dormancy of 
Spalding’s campion has been confirmed at Tobacco Plains with plants located in 2006 
being dormant in 2007 and 2008 (Miller and Keefer 2008).   
 
Recent work by Janice Hill suggests that dormancy may in fact be misunderstood, and 
that many adult plants only produce vegetative rosettes in many years (Hill 2009).  
These rosettes must be recorded earlier in the growing season, as they typically wither 
and disappear by July and do not bolt into stems (Janice Hill pers. comm. 2010).  
Rosettes typically have 1-4 pairs of leaves, and commonly produce one rosette per 
plant, although sometimes two or three are produced (Hill 2009).  Rosettes are difficult 
to see and are best found by intensive sampling of a pre-determined area of known 
adult Spalding’s campion plants (Karen Gray pers. comm. 2010).   
 



 6 

Within the BC population it is believed that invasive plants and the invasion of conifers 
into grasslands pose the two most significant challenges to Spalding’s campion (Miller 
and Keefer 2008) and Spalding’s campion is especially threatened by introduced 
weeds, contributing to the reasons for its endangered designation (COSEWIC 2011).  
Previous field work has identified the following Provincially designated Noxious weed 
species on the TPIR: spotted knapweed (Centauria biebersteinii), sulphur cinquefoil 
(Potentilla recta), leafy spurge (Euphorbia esula), and hound’s-tongue (Cynoglossum 
offinale) (Keefer 2009, 2010).  These species have all been previously recorded 
growing adjacent to Spalding’s campion .  Sulphur cinquefoil is extremely prevalent 
throughout the reserve and Spalding’s campion locations, and poses a distinct threat 
due to the fact that it spreads by rhizomes.  Spotted knapweed is also a troublesome 
species because of its allelopathic properties, and is found in areas close to known 
Spalding’s campion sites.  St. John’s wort (Hypericum perforatum), a regionally 
designated weed species, was also prevalent on Spalding’s sites. 
 
There is a relatively large leafy spurge infestation on the TPIR which was discovered by 
KES in 2009.  Unfortunately, this infestation is in an area that contains a Spalding’s 
campion subpopulation.  Previous work by KES estimates this subpopulation of 
Spalding’s campion to be of approximately 150-200 individuals (Keefer 2010). 
 
Leafy spurge is a long lived perennial native to Europe and Asia, and is one of the 100 
World’s Worst Invasive Alien Species (Global Invasive Species Database, 2011) due to 
its impressive invasive capabilities.  Leafy spurge initially reproduces by seed, 
producing approximately 140 seeds per stem.  Seed dispersal is aided by ripe capsules 
forcibly bursting open, shooting seeds up to 4.5 m away, and this seed is viable for up 
to 8 years in the soil.   
 
Leafy spurge also reproduces vegetatively (from plants as young as seven to ten days 
old, NDSU) by re-sprouting from its extensive creeping root system, and also from any 
root fragments.  Roots of leafy spurge plants can reach 7.6 m (25 feet) deep, and 
extend 4.5 m (15 feet) horizontally each year (Crown of the Continent, 2009).  Up to 300 
new buds can form on the roots of a single plant (Invasive Plant Council of BC, 2011).  
This root system is durable and woody in structure, occupies a large volume of soil, and 
contains a large nutrient reserve capable of sustaining the plant for a number of years.   
 
Leafy spurge is a very competitive species, as it produces dense stands, and crowd out 
nearby plants by shading and out-competing for nutrients and moisture.  It is also 
uniquely competitive, as the plant produces an allelopathic compound which actively 
inhibits the growth of nearby plants (Invasive Plant Council of BC, 2011).  Also, Leafy 
spurge is unpalatable to grazing animals as it contains a white, milky latex that is emetic 
and purgative when consumed, and can irritate the skin of animals and humans, 
resulting in blisters and swelling. 
 
Conifer ingrowth and the encroachment of conifers into grasslands is also believed to 
pose a serious long term threat to the viability of Spalding’s campion (SIRPRIG 2008) 
as well as other grassland dependant plant species (Bond et al 2006).  On the TPIR 
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there are many sites known to the Elders that were bunchgrass prairies since time 
immemorial that are now heavily invaded with ponderosa pine (Pinus ponderosa) 
(Elizabeth Gravelle pers. comm. 1998).  
 
A further threat to the Spalding’s campion is the general shortage of fodder for wild and 
domestic ungulates and feral horses.  Within the Rocky Mountain Trench it has been 
found that forage consumption is over 60 percent, well above the 50 percent rule of 
thumb for consumption (Bond et al 2006).  On the TPIR this consumption rate is likely 
higher.  The TPIR also supports herd of approximately 100 feral horses, compromising 
rangeland.  Through the winter and spring one frequently encounters herds of over 200 
elk in the area.  It has been observed that sizeable areas of ground have been heavily 
overgrazed to the point that the former fescue grasslands have been converted to 
annual brome grasses and Canada bluegrass.  Invasive plants establish quite quickly 
on overgrazed and bare land, and are for the majority unpalatable to grazing animals.  
These competitive advantages allow invasive species to spread very quickly, reducing 
the available habitat for native plant communities.  Over the last decade, efforts have 
been made by the Band to open up more habitat through logging and thinning projects.  
However, it appears that so many sites are moving towards forest that more efforts 
must be made to keep up, let alone overcome the loss of forest.  Also, the benefits of 
thinning projects are frequently being offset by invasive plant invasion. 
 
Data collected as part of this project helps to determine the health, distribution, 
reproductive status and threats to Spalding’s campion populations on Tobacco Plains 
Reserve.   
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Methods 

 

Four types of methodology were used during the 2010 field season monitoring 
Spalding’s campion plants.  Spalding’s campion plants along permanent transects, 
within the leafy spurge site, random points sampling as well as individual plants re-
visited between 2008 and 2010 were monitored in 2010 (Figure 1).  Some of the 
methodology used in the 2010 field season was modelled after Spalding’s campion 
studies conducted in the Unites States (Hill 2009).  This was done so that in future 
years it would be possible to combine data collected in these studies in order to 
increase the sample size. 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1.  Diagram of monitoring methodology employed on the TPIR in 2010 for 

Spalding’s campion plants. 
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Permanent transects 

 
In 2010, 14 one-metre wide permanent belt transects were established through 
Spalding’s campion stands in order to monitor individuals over time (Figure 2).  Transect 
start and end-points were recorded using precision GPS (SX Blue II with Nomad data 
logger loaded with Arc Pad 7.0).  Individual Spalding’s campion plants along transects 
were marked with a pin-flag and unique plant number. 
 
As recent work suggests that Spalding’s campion rosettes are only present in the earlier 
summer months (May and early June), an early monitoring period was needed.  Until 
summer 2010, no formal survey had occurred on the TPIR during that time frame.   
 
Plants were monitored along all permanent transects twice over the course of summer 
field work; once in early June (early), and again in August (late).  Different 
measurements were taken in the two monitoring periods, including: growth form (stem 
or rosette), rosette leaf length, number of rosette leaves, number of stems, number of 
flowers, and number of capsules.  In addition, during the late summer monitoring period 
the presence or absence of each plant was recorded and compared to the early status 
to illustrate changes to the growth form occurring over the growing season. 
 
As permanent transects 1 and 2 were established in a previously studied subpopulation, 
Spalding’s campion plants had already been marked and given unique numbers.  
During the early monitoring period absences were recorded in these transects, as it was 
clear that some plants were not present at their markers. 
 

Individual plants re-visited between 2008 and 2010 

 
Beginning in 2008, some Spalding’s campion plants were monitored individually, and 
certain characteristics were recorded.  During the 2009 and 2010 field seasons, field 
crews tried to re-visit as many of those individuals as possible.  The same 
characteristics were recorded in those years so it would be possible to track these 
characteristics from the same plant over time. 
 

Leafy spurge site 

 
There is a known leafy spurge infestation on the TPIR, which is located in polygon 44 
(Figure 3).  This infestation poses a distinct and immediate risk to the relatively large 
population of Spalding’s campion that exists there due to the characteristics of leafy 
spurge.  Prior to 2010 field work, the number of Spalding’s campion plants in this area 
was estimated at approximately 150 individuals.  During 2010, a survey was conducted 
of the leafy spurge site and every Spalding’s campion individual found was marked with 
a pin-flag, given a unique plant number, and had its location recorded using precision 
GPS (SX Blue II with Nomad data logger loaded with Arc Pad 7.0). 
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Figure 2.  Location of permanent transects on the TPIR. 
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Figure 3.  Location of the leafy spurge site, within polygon 44 of the TPIR.  Transects 3-8 

were established here. 
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In order to address the leafy spurge site, and its threat to the Spalding’s campion 
population present, permit applications for herbicide application on leafy spurge and 
Spalding’s campion seed collection activities on the TPIR were submitted to 
Environment Canada.  A higher number of permanent transects were established within 
the leafy spurge site compared to other Spalding’s campion sites.  This was done so 
that a more focused monitoring approach can be taken in future years when herbicide is 
applied to the leafy spurge, and Spalding’s campion plants can be carefully monitored 
for any damage from herbicide applications. 
 

Random sampling of the TPIR 

 
The TPIR was delineated into 81 polygons following ecosystem types using digital 
orthophotos.  Eight random points were generated per polygon in polygons that were 
bisected by roads through the TPIR.  Polygons without known roads running through 
them were not visited.  Three of the 8 random points generated per polygon were visited 
during the late monitoring period in order to determine the presence or absence of 
Spalding’s campion plants at those locations.  The field crew travelled to the random 
point using GPS, and then walked 100 m perpendicular to the road in the direction that 
would take them towards the largest part of the polygon (Figure 4). 
 
 

 
Figure 4.  Random sampling technique for Spalding’s campion employed on the TPIR in 

2010. 

Polygon 38 

Polygon 36 

38-175 

38-172 
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When walking 100 m out from the random point, crews scanned the ground for 
Spalding’s campion plants 5 metres from each side of the centreline.  When a 
Spalding’s campion plant was found, plant height, number of stems, number of flowers, 
and number of capsules were recorded, as well as its location along the random point 
transect.  Incidental plants not within the belt transect were also recorded when 
observed. 
 

Predictive habitat model and population estimate 

 

Data gathered during the 2010 field season was combined with data collected in 
previous years.  This dataset was then analyzed and a predictive habitat model and 
population estimate were generated using all known Spalding’s campion locations on 
the reserve, as well as ecosystem type, population densities, slope and aspect. 
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Results 

 
Over the 2008 and 2009 field seasons, a combined total of 501 Spalding’s campion 
plants were documented.  During 2010 field research, 558 new Spalding’s campion 
individuals were found (Table 1). 
 
Table 1.  New Spalding’s campion plants found on the TPIR from 2008-2010. 

Year 
Number of new Spalding's 

campion plants found 

2008 175 

2009 326 

2010 558 

   

total 1059 

 

Permanent transects 

 
During the 2010 field season fourteen permanent transects were established throughout 
the reserve (Table 2). Coordinates of permanent transects can be found in Appendix 1. 
 
Plants were monitored twice over the growing season along permanent transects in 
order to observe the presence or absence of Spalding’s campion plants (Table 3), as 
well as their growth forms (Table 4); once in June and again in August.   
 
Table 3 illustrates the presence or absence of Spalding’s campion individuals along 
transects during the two monitoring periods in 2010.  Because the fourteen permanent 
transects were established through patches of newly discovered as well as previously 
known Spalding’s campion plants during the 2010 field season, the number of plants 
that were present during the early monitoring period is very high (transects were 
established through visible patches of Spalding’s campion).  Some absences were 
recorded along permanent transects during the early monitoring period, and these were 
due to the fact that some plants within transects had been found, marked and numbered 
in previous years.  During the late monitoring period, the number of plants present 
decreased to 52%, as almost half of Spalding’s campion plants along permanent 
transects either died off or went dormant by the late monitoring period. 
 
Seventy percent of the plants observed along permanent transects during the early 
monitoring period grew as stems, and 23% grew as rosettes (Table 4).  Also, 6% of the 
plants during the early monitoring period had both stems and rosettes.  During the late 
monitoring period almost all of the rosettes (94%) had died off, with only 2 remaining. 
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Table 2.  Number of Spalding’s campion plants occurring along each of the 14 permanent 

transects in 2010. 

Transect 

Number of 
Spalding's 

campion within 
each transect 

1 11 

2 36 

3 12 

4 13 

5 11 

6 7 

7 12 

8 10 

9 11 

10 11 

11 12 

12 6 

13 10 

14 7 

 
Table 3.  Presence or absence of Spalding’s campion plants along permanent transects 

during two monitoring periods over the 2010 growing season.  

Monitoring period Presence/Absence 
Number 
of plants 

% of total sampled along 
transects in 2010 

early monitoring present 129 95 

early monitoring absent 4 3 

 
late monitoring present 

 
71 

 
52 

late monitoring absent 65 48 

 
 
Table 4.  Growth form of plants along permanent transects during two monitoring periods 

over the 2010 growing season. 

Monitoring period Growth form 
Number 
of plants 

% of total sampled 
along transects in 2010 

early monitoring stems 95 70 

early monitoring rosettes 31 23 

early monitoring both stems and rosettes 6 4 

 
late monitoring rosettes present 

 
2 

 
7 

late monitoring rosettes absent 29 94 
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Measurements were taken for various plant characteristics of Spalding’s campion 
individuals along permanent transects (Table 5).  Of individuals growing stems, the 
number of stems observed in 2010 ranged from a minimum of 1 and a maximum of 4, 
with the average being 1.2 stems per plant.  Stem height measurements were taken 
during random points data collection, with an average stem height of 36.0 cm in 2010.  
Average stem heights in 2008 and 2009 were 28 and 32 cm respectively. 
 
 
Table 5.  Plant characteristic averages from plants along transects in 2010. 

Plant Characteristics  
Average 
Number 

Stems 1.2 

Rosette leaves 6.7 

Rosette leaf length 6.2 

Flowers 6.1 

Capsules 2.6 

Stem height* 36.0 

  

*stem height measurements from random points data 
 
 
The number of flowers and capsules were recorded for each plant along permanent 
transects during the late monitoring period.  The average number of flowers per stem 
was 6.1, with an average number of capsules per stem of 2.6 (Table 5).  In 2008 the 
average number of flowers per stem was 3, and in 2009 it was 7 (Keefer 2010). 
 
Of the individuals growing as rosettes along permanent transects, the average number 
of leaves was 6.7 per rosette with an average leaf length of 6.2 cm (Table 5).   
 
Both monitoring periods in 2010 exhibited the same amount of browse of plants along 
permanent transects; 8 plants during the early monitoring period, and a different 8 
plants during the late monitoring period (Table 6).  During a brief field visit in November 
2010 before snow cover, a high amount of browse by elk was observed anecdotally. 
 
 
Table 6.  Browse of plants along permanent transects in 2010. 

  
Number of plants 

browsed 

% of total sampled 
along transects in 2010 

early monitoring 8 5 

late monitoring 8 5 
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Individual plants re-visited between 2008 and 2010  

 
Specific Spalding’s campion plants located on the TPIR were monitored in three 
consecutive years; 2008-2010 (Table 7).  Measurements recorded in those years were 
the number of stems, number of flowers, and percent browsed.  The maximum number 
of stems observed in 2010 was the same as in 2008, which was lower than the 
maximum of 6 seen in 2009.  The minimum number of stems over the three years was 
1. 
 

Table 7.  Values of Spalding’s campion characteristics from all plants re-visited in three 

consecutive years. 

Characteristic 2008 2009 2010 

Maximum # stems 3 6 3 

Minimum # stems 1 1 1 

Maximum # flowers 13 28 26 

Minimum # flowers 1 1 2 

Average # flowers 4 8 8 

Percent browsed (%) 15 15 12 
 
 
Of plants that produced flowers, the maximum number of flowers observed each year 
was similar in 2009 and 2010, and both values were double the maximum number of 
flowers recorded in 2008.  The average number of flowers was the same for both 2009 
and 2010; double the average for 2008. 
 
A number of Spalding’s campion individuals re-visited between 2008 and 2010 exhibited 
dormancy in some of the years (Table 8).  One hundred and seventy-five plants were 
monitored in 2008 and 2009.  Almost half (45%) of the plants that were present in 2008 
and re-visited in 2009 were absent and assumed dormant.   
 
 
Table 8.  Dormancy of Spalding’s campion plants re-visited between 2008 and 2010. 

Year 
Spalding's campion 
plants re-visited in 

these years 

Number of 
absent plants 

Percent 
absent 

2008 and 2009 comparison 175 79 45 

2008 and 2010 comparison 20 1 5 

2009 and 2010 comparison 58 8 14 

2008, 2009, 2010 comparison 20 
10 in 2009, 1 in 
2009 and 2010 

50, 5 
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Fifty-eight plants were visited in 2009 and 2010.  Of the plants that were monitored in 
2009 and 2010, only 8 plants were absent in 2010 (14%). 
 
Twenty plants were monitored in 2008, 2009 and 2010.  Nine of these 20 plants were 
present in all three years.  Only 1 plant that was present in 2008 was absent and 
assumed dormant in the following two years.  A total of 10 plants exhibited an apparent 
alternating dormancy over the three years; 10 plants were present in 2008, absent in 
2009 and then present again in 2010.   
 

Leafy spurge site 

 
During 2010 field work, 315 Spalding’s campion plants were found within polygon 44, 
which is the polygon that contains the leafy spurge site.  This brings the total of 
Spalding’s campion plants in the leafy spurge area to approximately 400 individuals.  
Transects 3 – 8 are located in the leafy spurge site. 
 
Two permit applications were submitted to Environment Canada for this project; a 
herbicide application permit for leafy spurge treatment, and Spalding’s campion seed 
collection in case of damage during leafy spurge treatment.  Though both the herbicide 
and seed collection permits were submitted on June 7, 2010, they unfortunately were 
not granted until December 23 and September 14, 2010 respectively.  Thus, neither 
herbicide nor seed collection activities were able to be carried out during the 2010 field 
season.  Both permits are valid for three years, so it is possible for future Spalding’s 
campion work by Keefer Ecological Services Ltd. to utilize these permits.   
 

Random sampling of the TPIR 

 
Of the 81 polygons that were created based on ecosystem type throughout the reserve, 
55 were visited during random point sampling.  As random points were generated along 
known roads, this resulted in 24 polygons that were not visited; two of these polygons 
were lakes, leaving a total of 22 out of 81 polygons that were not visited for Spalding’s 
campion survey purposes in 2010. 
 
One hundred and forty random points were visited in 2010 (Figure 5).  Ecosystem type 
was recorded at each of the three random points visited per polygon.  Polygons were 
delineated according to airphotos, but had not been ground truthed prior to random 
points sampling, therefore it was found that some polygons contained more than one 
ecosystem type.  In addition to ecosystem classification, aspect and slope were 
recorded wherever a Spalding’s campion plant was found.   
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Figure 5.  Map of the TPIR showing all random points visited in 2010, as well as ecosystem 

classification per polygon. 
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Eighty-six Spalding’s campion individuals were observed along random points transects 
that were sampled.  A further 37 individuals were recorded that were growing outside of 
transects, but are important anecdotal observations. 
 
Based on the random points data, 73% of individuals occurred on slopes that were less 

than 10%, and on northerly aspects (between 0-90 (36%) and 271-360 (43%).  A 
smaller percentage (21%) of plants found during the random point sampling were 
growing on south-western slopes.   
 
Ecosystem type is another determinant of site potential, and based on data from 2008-
2010, the ecosystem type with the highest densities of Spalding’s campion are 
encroached grassland and encroached forest/grassland (Table 9).  The TPIR is 
comprised of approximately 217 km2 of encroached grassland and 16 km2 of 
encroached forest/grassland.  Spalding’s campion plants were not found on bitterroot 
prairie, cultivated/encroached grassland, cultivated/mature forest or mature 
forest/grassland. 
 
 
 
Table 9.  Breakdown of the TPIR by ecosystem type and known Spalding’s campion 

individuals (2008-2010). 

Ecosystem Area km2 
% of total 

area  
# 

Individuals 
Density 

Individuals/km2 

bitteroot prairie 4.41 10.31 0 0.00 

bitteroot prairie/encroached grassland 2.51 5.86 2 0.80 

cultivated 0.31 0.73 5 15.99 

cultivated/encroached grassland 0.59 1.39 0 0.00 

cultivated/mature forest 0.54 1.27 0 0.00 

encroached forest 11.52 26.91 2 0.17 

encroached forest/grassland 6.83 15.96 112 16.40 

encroached forest/mature forest 5.44 12.70 51 9.38 

encroached grassland 3.94 9.21 857 217.26 

grassland 2.76 6.45 8 2.90 

mature forest 3.48 8.13 2 0.57 

mature forest/grassland 0.12 0.28 0 0.00 

Edwards Lake 0.34 0.79 0 0.00 
 
Total Area 42.81 100 1039 263.47 
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Predictive habitat model and population estimate 

 
Data gathered during the random points sampling of the TPIR was used to create a 
predictive habitat model of potential Spalding’s campion sites (Figure 6).  This model 
was created using the known locations of Spalding’s campion on the reserve 
(permanent transects, previous surveys, random points sampling), the population 
density of known locations, ecosystem type, and the maximum and minimum slopes 
and aspects (standard deviations: +/- 135.32o aspect and 5.95 slope) of known 
locations.  The grey squares in Figure 6 represent areas on the TPIR that are likely to 
contain Spalding’s campion. 
 
A population estimate was generated using the areas likely to contain Spalding’s 
campion (based on ecosystem type, slope and aspect), and the population density of 
known locations on the TPIR.  The population estimate of Spalding’s campion on the 
TPIR was calculated at 11,244 individuals. 
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Figure 6.  Potential Spalding’s campion sites on the TPIR, based on ecosystem type, slope 

and aspect. 
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Discussion 

 
Extensive field work was conducted in 2010, and resulted in 558 new Spalding’s 
campion individuals identified.  Over the 2008 and 2009 field seasons, a combined total 
of 501 Spalding’s campion plants were found.  The work conducted in the 2010 field 
season doubled the amount of known Spalding’s campion occurrences on the TPIR.   
 

Permanent transects 

 
Fourteen permanent transects were established during the 2010 field season.  These 
are located in different areas of the TPIR, allowing long-term monitoring of the same 
Spalding’s campion individuals over time, which will greatly facilitate the understanding 
of the dormancy period of Spalding’s campion over a range of sites in BC.   
 
The number of plants observed along permanent transects is expected to increase 
slightly in the next few years, as it probable that some plants were dormant during 
transect establishment. 
 
During this field season plants were monitored twice, once during the early monitoring 
period (June) and again in the late monitoring period (August).  Monitoring during the 
two different time periods allowed the observation of the two separate growth forms 
exhibited by Spalding’s campion during the growing season, as well as the 
documentation of the dormancy of plants as they move through the growing season. 
 
Rosettes were seen in June, during the early monitoring period, and the vast majority of 
rosettes (94%) along permanent transects had disappeared by the late monitoring 
period.  This coincides with current research (Hill 2009) which suggests that rosettes 
are typically only present in the spring/early summer. 
 
Along permanent transects, most Spalding’s campion plants grew as stems (70%), 
opposed to the 23% that grew as rosettes.  A small number of plants (6%) had both 
stems and rosettes.  By the late monitoring period, almost half of the plants had died off, 
with only 52% of plants along permanent transects remaining.  Both rosettes and stems 
died off by the late monitoring period, which is interesting as previously it was thought 
that rosettes were the growth form that died off during the season.   
 
The maximum number of stems observed in 2010 for one plant was 4.  Rosettes had an 
average of 6.7 leaves each, with an average length of 6.2 cm.  The average number of 
rosette leaves is consistent with previous work, which has found that rosettes typically 
produce between 1-4 pairs of leaves (Hill 2009). 
 
The average number of flowers per plant in 2010 was 2.7.  Hill (2009) did not separate 
the reproductive structures into flowers and capsules, and instead analyzed 
reproductive structures per plant.  This would benefit monitoring reproductive Spalding’s 
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campion plants in the future, as during 2010 field work, some capsules were not mature 
at the time of monitoring and were counted as flowers. 
 
Previous field work on the TPIR did not include capsule counts.  In 2010, the number of 
capsules was recorded during the late monitoring period, and the average number of 
capsules per plant was 2.6.  It is believed that this number is low, as during the late 
monitoring period, some capsules were not completely formed yet, and so could not be 
counted.  More capsules may be observed if the late monitoring period occurred slightly 
later in the season, but that will reduce the number of flowers seen at that time.  If the 
distinction between flowers and capsules is deemed important in future monitoring, it 
would be necessary to schedule the late monitoring period in order to observe the 
reproductive structure most valuable to the study.  Otherwise, lumping the reproductive 
structures together during monitoring would be a good solution. 
 
It is interesting to note that the same number of plants experienced herbivory in both the 
early and late monitoring periods (5%).  Eight plants were browsed in the early period, 
and a different 8 plants in the late period.  During a short field visit in early November, it 
was observed that there was recent elk activity, and a high amount of browse by elk.  
These observations are consistent with findings from Hill (2009) and other researchers 
(SIRPRIG 2008).  It would be interesting to monitor for herbivory really late in the 
season, before snowfall, to get a better understanding of Spalding’s campion use by elk 
on the TPIR in late fall. 
 

Individual plants re-visited between 2008 and 2010  

 
Various Spalding’s campion plants were monitored in consecutive years, between 2008 
and 2010.  Plant characteristics as well as dormancy were recorded in these years.   
 
The maximum number of stems observed in plants sampled in 2008 and 2010 was the 
same, at 3.  The maximum number of stems in 2009 was 6.  The average number of 
flowers per plant in both 2009 and 2010 was 8.  In 2008 the average number of flowers 
was 4.  The maximum number of flowers found on one plant from 2008-2010 was 13, 
28, and 26 respectively.  It is unknown what factors may influence the number of stems 
and flowers produced each season, but meteorological conditions may influence these 
processes. 
 
Meteorological data was not collected for this study.  However, some historical 
meteorological data is available online at Farmzone.com, which is considered to be a 
form of digital almanac.  The data from this website is not extremely accurate in this 
case, as the study area falls between the Cranbrook and the Fernie farm zones, but can 
be considered in order to get a general understanding of heat and precipitation in the 
area between 2008 and 2010 (Table 10). 
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Table 10.  Meteorological data between May 1 – August 31 in three consecutive years, 

Farmzone.com 

 

  2008 2009 2010 

Precipitation (mm) 123.2 189.6 195.0 

Growing degree days 1350 1321 1197 

Crop heat units 2028 1999 1827 
 
 
Growing degree days takes the average of the daily maximum and minimum air 
temperatures compared to a base temperature, which is usually 10oC (McMaster and 
Wilhelm, 1997), and are calculated from the winter low.  The growing degree day 
calculation is: 
 

 

 
A day with a high of 27oC and a low of 11oC, using a base temperature of 10oC would 
contribute 9 growing degree days to the season.  Plants have different heat 
requirements for emergence, time to flower, maturity etc.  Crop heat units are a 
measurement of the accumulation of heat during the growing season.     
  
Comparing this meteorological data from May 1 – August 31st in 2009 and 2010, we see 
that there was a similar amount of precipitation in 2009 and 2010, however, the 
maximum number of stems was 6 in 2009 compared to 3 in 2010.  The maximum 
number of flowers and the average number of flowers in 2009 and 2010 were similar, 
and the maximum numbers of flowers for these years were double that of 2008, which 
had the lowest precipitation of the three years, pointing to a possible influence of 
precipitation on flowers set.  Growing degree days were similar in 2008 and 2009, but 
there is no clear influence from this rudimentary data as the number of flowers and 
stems was quite different in 2008 and 2009. 
 
Based on this rough data, 2008 had the most heat with the least amount of precipitation, 
whereas 2010 had the highest amount of precipitation and the least amount of heat.  
The 2009 growing season had the second highest amounts of precipitation and heat 
accumulated, and Spalding’s campion plants in that year produced the maximum 
number of flowers and stems seen on one plant.  Interestingly, out of plants surveyed in 
the three years, the highest dormancy of these was during the 2009 season, at 45%.  If 
nothing else, this information suggests a need for meteorological data collection to aid 
in the understanding of Spalding’s campion processes such as flowering, stem 
production, and dormancy. 
 
It was very interesting that, when looking at Spalding’s campion plants re-visited 
between 2008-2010, nine out of 10 plants that were present in 2008 were dormant in 
2009 and then present again in 2010.  These 9 plants may be on an annually alternating 



 26 

dormancy cycle, and it would be very beneficial to monitor these plants in 2011 to gain a 
better understanding of dormancy in Spalding’s campion.   
 
As mentioned, 45% of plants monitored in 2008 were found to be dormant in 2009.  Of 
plants that were present in 2009 and re-visited in 2010, only 14% were dormant in 2010.  
Twenty individuals were monitored in all three years, and only 1 plant was dormant in 
both 2009 and 2010.  Further research needs to be conducted to monitor Spalding’s 
campion individuals, as dormancy cycles are not clearly apparent, and though almost 
half of plants monitored were dormant in 2009, it could be influenced by climate, a 
greater cycle not seen here, or other factors. 
 

Leafy spurge site 

 
When permanent transects were being established on the TPIR in 2010, additional 
transects were set up in the leafy spurge site to monitor any adverse effects to 
Spalding’s campion individuals by herbicide application to the leafy spurge present. 
 
These additional permanent transects provide increased monitoring potential in this 
area, and will facilitate the easy relocation of Spalding’s campion individuals within 
treatment zones.  Also, all Spalding’s campion plants found in this area in 2010 were 
marked using a pin-flag and had its GPS location taken, so that individual plants can 
also be relocated without using transects.  Approximately 400 individuals are now 
marked in this area, but it is expected that there are more Spalding’s campion that exist 
here, but were dormant during the 2010 field season. 
 
Unfortunately, the two permit applications submitted to Environment Canada in early 
June 2010 (herbicide application on leafy spurge and Spalding’s campion seed 
collection) were not approved until well after field work was already completed.  
Supplemental information submitted for each permit may be found in Appendices 2 and 
3 , and included the rationale behind the herbicide choice and application method.  As 
these permits were not granted when field work was conducted, plots to monitor the 
efficacy of herbicide applications were not established, as it was possible that the 
permits could be rejected.  Herbicide will have to be applied to the leafy spurge even 
though Spalding’s campion are present, as leafy spurge will continue to spread across 
the reserve, and will eventually contaminate other Spalding’s campion sites.  Permanent 
plots will need to be established before any herbicide application takes place.   
 
The Spalding’s campion seed collection permit was also granted, which allows for the 
collection of a small amount of Spalding’s campion seed to safeguard against potential 
damage from herbicide applications.  As these permits are valid for three years, seed 
collection and herbicide application activities can be carried out between 2011-2013 by 
Keefer Ecological Services Ltd. 
 
As well, in 2010 KES staff worked with the East Kootenay Invasive Plant Council, 
Tobacco Plains Band Members, and Hot Spots Crew Members in order to maximize 
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invasive plant treatment efficacy.  Hot Spots Crew Members received supplemental field 
training by KES staff when it was observed that spraying for spotted knapweed was not 
being carried out correctly. 
 
Anecdotal evidence gathered during 2010 field work showed invasive plant sightings at 
almost all Spalding’s campion locations on the reserve, including spotted knapweed, 
sulphur cinquefoil, Canada thistle, St. John’s-wort, burdock, hounds-tongue, and even 
two instances of orange hawkweed.   
 

Random sampling of the TPIR 

 
One hundred and forty random points in fifty-five of 81 polygons were visited during 
2010 field work.  Of the remaining 24 polygons, two were lakes, and 22 did not have 
road access. 
 
Polygons had been delineated using airphotos, and it was clear while in the field that 
some polygons contained more than one ecosystem type.  This was not problematic, as 
details were recorded in order to track ecosystem shifts.  For the purposes of generating 
a population estimate of Spalding’s campion as well as creating a predictive model of 
potential habitat, ecosystem information was extrapolated from polygons ground truthed 
in the field, and using orthomaps, was applied to polygons that were not visited during 
field work. 
 
From the slope and aspect data gathered during random points sampling, it was found 
that the majority (73%) of Spalding’s campion grew on slopes less than 10%.  This 
result is consistent with our permanent transects on the reserve, as the majority of 
permanent transects occur on slopes of less than 10%.  Spalding’s campion plants 
predominantly grew on northern aspects (79%), with a small amount found on south-
western aspects.   
 
The ecosystem type with the highest density of Spalding’s campion was encroached 
grassland, and 83% of Spalding’s campion found on the reserve between 2008 and 
2010 occur on encroached grassland.  The encroached forest/grassland type had the 
second highest density, and 11% of Spalding’s campion were found on this ecosystem 
type.  These two ecosystem types make up 25% of the total TPIR land. 
 
Data from the random points sampling has given us a much clearer picture of typical 
Spalding’s campion habitat.  On the TPIR, Spalding’s campion prefer slopes less than 
10%, northern aspects, and encroached grassland.  Also, just as important, we now 
know which ecosystems typically do not contain Spalding’s campion: bitterroot prairie, 
cultivated/encroached grassland, cultivated/mature forest and mature forest/grassland.  
These results, outlining the typical habitat for Spalding’s campion on the TPIR, support 
previous habitat findings of Spalding’s campion plants found typically on northern 
aspects in ecosystems with a grassland component (SIRPRIG 2008). 
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Predictive habitat model and population estimate 

 
A predictive habitat model was generated using habitat information and Spalding’s 
campion occurrences gathered during the 2010 field season, as well as historical 
Spalding’s campion data.  Slope and aspect information was layered onto ecosystem 
type across the reserve, and a model was created that illustrates areas on the reserve 
that are suitable habitat for Spalding’s campion plants (Figure 6).   
 
This habitat model showing areas on the reserve that have the potential to contain 
Spalding’s campion plants will be a very useful tool for the Tobacco Plains Band, with 
regards to land management.  Before any operations are carried out on the reserve, be 
it logging, clearing land, burning, building and so on, the Band will be able to consult the 
habitat model, and determine whether these operations have a likelihood of impacting 
potential Spalding’s campion habitat.  If potential habitat is identified in an area where 
operations will occur, this map can also be used as a guide, and very specific locations 
within that area (identified in the model) can be quickly surveyed to determine if any 
Spalding’s campion plants are present. 
 
The predictive habitat model will also be a useful tool when planning invasive plant 
management treatments.  Areas to be treated, whether by mechanical or chemical 
means, can be referenced against the habitat model.  Areas that contain potential 
Spalding’s campion sites can be quickly surveyed, and a management strategy 
employed if Spalding’s campion plants are found where treatments are to occur. 
 
Also, this predictive habitat model can be used as a tool in future Spalding’s campion 
research on the TPIR, as it can be used to choose areas for future surveys that are 
highly likely to contain Spalding’s campion.  This will also be a cost-saver as time will 
not need to be spent surveying areas of extremely low likelihood of containing 
Spalding’s campion, such as bitterroot prairies. 
 
This work identifying potential Spalding’s campion sites on the TPIR can be 
extrapolated, and applied to land surrounding the reserve.  The information used to 
compile this predictive model could be combined with topographical information from 
surrounding areas, and potential sites would be identified.  It is very likely that on the 
land surrounding the TPIR, Spalding’s campion plants may be found on encroached 
grassland habitats with less than 10% slope, on northerly aspects.   
 
A population estimate was calculated along with the predictive habitat model.  This 
population estimate is based on the density of all Spalding’s campion plants found on 
the reserve between 2008 and 2010, as well as the suitable habitat for Spalding’s 
campion on the reserve generated by the predictive habitat model.  The Spalding’s 
campion population on the TPIR is estimated to be 11,244. 
 
As identified in the Recovery Strategy for Spalding’s campion (Silene spaldingii) in 
British Columbia (2008), the population estimate of Spalding’s campion on the TPIR 
was thought to be between 150 and 200 individuals, located in three separate 
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populations.  Since this document was published, significant progress has been made 
towards generating an informed estimate of the Spalding’s campion population on the 
reserve.  Results from the past three years of work on the TPIR greatly exceed this 
earlier population estimate, as there are 1059 confirmed Spalding’s campion individuals 
located on the reserve, and the current population is estimated at over 10,000.   
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Recommendations  

 
Recommendations arising from this report include the need for a revised Recovery 
Strategy for Spalding’s Campion (Silene spaldingii) in British Columbia.  Population 
information from this report may lead to a downgrading of the threatened status of 
Spalding’s campion in Canada, and work should be done to determine whether this is 
indeed necessary.  Population numbers from this study should be submitted to the BC 
CDC.  However, this region is still the only known area where Spalding’s campion exists 
in Canada, so a strategy to protect this population as well as future studies are critical 
for the survival of the species.  Spalding’s campion habitat is currently being threatened 
by invasive species, overgrazing, conifer encroachment and potential summer wildfires.   
 
There is a great need for future work on Crown and private land adjacent to the TPIR, 
as it is likely that other populations of Spalding’s campion plants exist off the reserve.   
Future surveys would add to the body of knowledge on Spalding’s campion populations 
in this region, and results may affect the status of Spalding’s campion in Canada.  The 
predictive habitat model created in this study is a tool that is extremely beneficial for 
future surveys, as it can be extrapolated and applied to areas surrounding the TPIR.  
This would help guide researchers to focus on specific areas that are likely to contain 
Spalding’s campion plants, and potentially reduce the time and money required for such 
projects as surveying would be targeted to high priority areas. 
 
In order to gain a better understanding of the production of rosettes and the dormancy 
process in Spalding’s campion, future monitoring is necessary during the next few years 
along permanent transects, during two different time frames of the growing season 
(early and late).  Also, when monitoring reproductive Spalding’s campion plants in the 
future, it would be beneficial to count all flowers and capsules in one category as 
reproductive structures per plant. 
 
As herbicide and seed collection permits were not granted at the time of 2010 field 
work, it is essential to the survival of Spalding’s campion plants in polygon 44 to begin 
herbicide applications to leafy spurge in 2011.  Seed collection activities should be 
conducted in the same years as herbicide applications.  Herbicide application should 
continue on an annual basis until extirpation of the leafy spurge population, and should 
follow recommendations outlined in the herbicide permit application, found in Appendix 
2.  Plots need to be established in order to monitor the efficacy of herbicide application 
to leafy spurge, as well as track any injury to Spalding’s campion plants present. 
 
Invasive plant management needs to continue in future years on the TPIR.  Various 
invasive plant species were found on sites containing Spalding’s campion.  Invasive 
plant management is crucial to maintaining habitat integrity on the reserve.  An invasive 
plant management plan should be created that identifies treatment options for invasive 
species found on the reserve, and protocols for addressing Spalding’s campion plants 
within necessary treatment areas.
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Conclusions 

 
Field work conducted during the 2010 growing season on the TPIR produced very 
exciting results, including the large number of Spalding’s campion individuals 
discovered, data showing a distinct habitat preference for the species, as well as the 
production of a predictive habitat model which will be an important tool in land 
management on the reserve.  The number of known Spalding’s campion plants on the 
reserve was doubled by field efforts in 2010, and the population estimate has been 
increased from the 150-200 individuals to 11,244.  Data gathered in 2010 illustrates that 
Spalding’s campion plants prefer northern aspects, slopes less than 10%, and 
encroached grassland ecosystems, and these findings are consistent with Spalding’s 
campion research conducted in the United States.  This information was used to create 
a predictive habitat model for the TPIR, which can be extrapolated and applied to areas 
surrounding the reserve, guiding future Spalding’s campion studies.  Future work is 
necessary to gain more information on Spalding’s campion populations in Canada, 
including: surveying land surrounding the reserve for new populations, monitoring plants 
along permanent transects to record rosette formation and dormancy, as well as initiate 
herbicide applications to the leafy spurge infestation, establish plots to determine 
herbicide efficacy, and monitor Spalding’s campion plants along transects in the leafy 
spurge site to observe any damage by herbicide applications. 
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Appendix 1 – Coordinates of permanent transects on the TPIR. 

 
 

Transect Coordinates  

T 1 115 05 43.6444 W 49 00 19.5484 N 

T 2 115 05 47.2204 W 49 00 16.4784 N 

T 3 115 05 50.7273 W 49 03 13.7994 N 

T 4 115 05 49.8700 W 49 03 13.2347 N 

T 5 115 05 50.2135 W 49 03 12.7921 N 

T 6 115 05 49.0954 W 49 03 14.5222 N 

T 7 115 05 50.1419 W 49 03 12.1718 N 

T 8 115 05 47.8459 W 49 03 13.5948 N 

T 9 115 05 49.3931 W 49 02 27.5907 N 

T 10 115 05 45.5248 W 49 02 20.1660 N 

T 11 115 07 18.0032 W 49 05 08.9012 N 

T 12 115 07 37.2820 W 49 05 04.8690 N 

T 13 115 07 33.3296 W 49 04 00.8277 N 

T 14 115 07 32.2976 W 49 02 39.4613 N 
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Appendix 2 – Herbicide treatment of leafy spurge within Spalding’s 
campion habitat permit application. 

 
8.  Summary of proposed activities with specific reference to the purpose of the activity 
 
Spalding’s campion (Silene spaldingii S. Wats) is a long lived perennial herb that grows from a single or 
branched stem, and commonly grows up to 60 cm in height (Keefer 2010).  Spalding’s campion is listed 
with the Committee on Endangered Wildlife in Canada (COSEWIC 2010) as being endangered and by the 
BC Conservation Data Centre as red listed (COSEWIC 2010 & BC CDC 2010). Globally it has G2 status 
meaning that it is considered to be at a high risk of becoming extinct (BC CDC 2010). Provincially the 
species is considered to be critically imperilled and is listed as having an S1 status (BC CDC 2010).  
Spalding’s campion is especially threatened by introduced weeds, contributing to the reasons for its 
endangered designation (COSEWIC 2010).   

 
In BC Spalding’s campion is only currently known on and adjacent to the Tobacco Plains Indian Reserve 
(TPIR) in the East Kootenay (Keefer 2010).  Survey work conducted by Keefer Ecological Services in 2009 
found 5 separate sub-populations on TPIR separated by at least 400 m, only one of which was previously 
known.  Unfortunately, one of these sub-populations comprised of approximately 100 Spalding’s campion 
individuals is heavily infested with leafy spurge (Euphorbia esula), which is of serious concern (Keefer 
2010).  The infestation is approximately 1 ha in size.  
 
Leafy spurge is a long lived perennial native to Europe and Asia, and listed as noxious under the BC Weed 
Control Act.  Leafy spurge is one of the 100 World’s Worst Invasive Alien Species (Global Invasive Species 
Database) due to its impressive invasive capabilities.  This invasive species initially reproduces by seed, 
producing approximately 140 seeds per stem.  Seed dispersal is aided by ripe capsules forcibly bursting 
open, shooting seeds up to 4.5 m away, and this seed is viable for up to 8 years in the soil.   
 
Leafy spurge also reproduces vegetatively (from plants as young as 7 to ten days old, Lym and 
Messersmith 2006) by re-sprouting from its extensive creeping root system, and also from any root 
fragments.  Roots of leafy spurge plants can reach 7.6 m (25 feet) deep, and extend 4.5 m (15 feet) 
horizontally each year (Crown of the Continent).  Up to 300 new buds can form on the roots of a single 
plant (Invasive Plant Council of BC).  This root system is durable and woody in structure, occupies a large 
volume of soil, and contains a large nutrient reserve capable of sustaining the plant for a number of years.   
 
Leafy spurge is a very competitive invasive species, as it produces dense stands, and crowd out nearby 
plants by shading and out-competing for nutrients and moisture.  It is also uniquely competitive, as the 
plant produces an allelopathic compound which actively inhibits the growth of nearby plants (Invasive 
Plant Council of BC).  Also, Leafy spurge is unpalatable to grazing animals as it contains a white, milky latex 
that is emetic and purgative when consumed, and can irritate the skin of animals and humans, resulting in 
blisters and swelling. 
 
It is essential for the survival of this Spalding’s campion sub-population on the TPIR to eliminate the leafy 
spurge infestation present.   
 
Management of leafy spurge is very difficult.  Seven biological control agents have been released in BC, 
with Apthona nigriscutis (flea beetle) having the most success (A Guide to Weeds in BC).  Due to the 
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colder climate in the East Kootenay region, many biocontrols have difficulty surviving winter conditions.  
Mechanical control of leafy spurge by grazing animals is limited: sheep-grazing has been successfully used 
to manage spurge on ranches in Montana (Weeds BC), however, once the sheep were removed, the 
spurge would quickly return.  Due to the vegetative vigour of leafy spurge, hand-pulling, digging or 
mowing are ineffective mechanical treatments.  Removing leafy spurge seed heads each year reduces the 
spread of seeds, but does not inhibit vegetative spread.  Burning is also an ineffective treatment due to 
the extensive root system.  Annual, repeated chemical applications are necessary in order to control leafy 
spurge infestations.    
 
The application of chemical herbicide to leafy spurge plants on Spalding’s campion sites poses the risk of 
potential damage to Spalding’s campion plants.  In order to minimize this risk, certified well trained 
individuals will be applying foliar herbicide treatments using a low pressure backpack sprayer equipped 
with a flat spray tip or adjustable cone nozzle in order to direct the chemical onto leafy spurge plants only.  
To further reduce risks to Spalding’s campion individuals, herbicide will not be applied in windy or rainy 
conditions in order to minimize spray drift, herbicide will not be applied when rain is forecast within 6 
hours of application, and equipment will be cleaned before moving to a new site.  All foliar treatments will 
be made after full leaf expansion, and herbicide will be applied to the leaves and stems of leafy spurge 
plants.  Careful herbicide application will be undertaken as to minimize any impact on Spalding’s campion 
habitat.  
 
The timing of herbicide application is essential to its efficacy, and will be chosen to best suit the herbicide 
selected.  Dicamba (Banvel and other trade names), 2,4-D, quinclorac (Paramount), picloram (Tordon), 
glyphosate (Roundup and many other trade names) and imazapic (Plateau) herbicides have been effective 
at reducing leafy spurge populations.   Annual treatment of herbicide is required until the 90% reduction 
is achieved or the leafy spurge population will rapidly regain control (NDSU).  In the case of Spalding’s 
campion habitat, extirpation is the goal. 
 
Application of 2,4-D, dicamba, Paramount or Tordon either when flowers and seeds are developing in 
June or after the stems have developed new fall re-growth in early to mid-September is effective.  Plateau 
applied in the fall provides better long-term control and less grass injury than spring or summer 
treatments.  Glyphosate has different optimum application timing, and it is most effective when applied 
either after seed filling in mid-summer or after fall re-growth has begun but before a killing frost.  
Glyphosate applied in the spring generally provides poor long-term control. 
 
2,4-D has little effect on fully reducing leafy spurge stands, but gives short-term control of leafy spurge 
top growth (NDSU), and less than 40% control after one year is typical.  Dicamba applied annually 
provided 95% leafy spurge control after three applications (NDSU).  Paramount is a narrow-spectrum 
broadleaf herbicide that will control leafy spurge when applied in the spring or fall (NDSU).  Paramount 
should be applied with a MSO (methylated seed oil used as a spray adjuvant), and will not injure many 
desirable broadleaf plants, such as anemone, and is safe near many tree species.  Tordon is phytotoxic to 
most broad leafed plants, has a relatively long soil residual, and is water soluble (NDSU).  Spot treatment 
of Tordon may provide 75% or more leafy spurge control for at least 1 year.  Tordon cannot be used on 
sandy, porous soils or when groundwater is less than 3 m below the surface. 
 
Plateau applied in the fall with an MSO may provide 70 to 80% leafy spurge control after one year of 
treatment (NDSU).  Increased injury to grasses was observed with spring applications of Plateau compared 
with fall applications.     
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Glyphosate applied from mid-July to mid-September may give 80 to 90 % control of leafy spurge (NDSU). 
Glyphosate is non-selective, and will kill grasses and injure trees.  With application of glyphosate there 
would be the option of wicking, which would reduce the buffer distance required between leafy spurge 
plants and Spalding’s campion individuals. 
 
For the purposes of this project the opinion of Phil Burk was sought, who is an Area Controller for the East 
Kootenay Invasive Plant Council (EKIPC) and holds the highest efficacy rate of all Area Controllers.  In his 
experience, Tordon has been effective at reducing leafy spurge populations, but due to its toxicity and soil 
residual it would not be the herbicide of choice for this project.  Phil recommends applying repeated mild 
doses of the herbicide Trillian for this project, which is a mix of dicamba and 2,4-D.  NDSU also has had 
success with this mixture.  Phil also recommends the use of a surfactant with Trillian.  Surfactants reduce 
the surface tension of spray droplets, increasing spray retention and allowing the spray droplets to spread 
over a larger area.  It is believed that surfactants primarily aid in the movement of the herbicide through 
the cuticle, but may also facilitate movement through the cell membrane, therefore increasing the 
efficacy of the herbicide.  
 
It is most likely that repeated applications of Trillian will be used to treat the leafy spurge infestation on 
Spalding’s campion sites.  It is expected that two milder applications of approximately 4.5 litres/ha Trillian 
will be made per year, one early (June) and one late (August/September).  This tactic is expected to 
reduce the impact of the herbicide on Spalding’s campion plants due to the milder dose, while increasing 
the effects on the leafy spurge infestation since this will ensure that the application does not just burn the 
top off but ensures that the herbicide will make it to the roots and translocate.  
 
Herbicide will be applied by Brad Kumpula, on behalf of the East Kootenay Invasive Plant Council.  He has 
a valid Pesticide Applicator Certificate (#159940- valid until August 07, 2014), and relevant invasive plant 
control experience and training.  Brad was involved on this site in 2009 as his crew clipped leafy spurge 
seed heads, and was trained in Spalding’s campion identification. 
 
To ensure that there will be no net loss of Spalding’s campion individuals due to herbicide applications, it 
is proposed that seed will be collected and grown at Tipi Mountain Native Plant Nursery (see Spalding’s 
campion Seed Collection Permit Application).  Prior to any herbicide application Spalding’s campion plants 
will be permanently marked using pig tail markers to facilitate close monitoring and annual assessment.  
In 2009 the leafy spurge infestation was mapped using a Precision GPS unit, and will be mapped after 
herbicide applications to monitor the size of the infestation, which should be reduced after each 
application.  Spalding’s campion individuals will also be monitored in order to determine any affects of 
herbicide application on nearby Spalding’s campion plants.  
 
11.  a)  Did you consider all reasonable alternatives to the proposed activity that would reduce the 
impact on the species? 
 
All alternatives to herbicide application for leafy spurge control were investigated, however, due to its 
characteristics, chemical treatments are the only effective control technique to eliminate this plant 
species.  Biocontrol has not been consistently successful in the East Kootenay region.  Applying grazers 
such as sheep to the TPIR would be detrimental to Spalding’s campion populations, as would a burn 
treatment.  Other mechanical treatment methods, such as seed removal, have limited success as this 
management technique does not reduce the vegetative spread of leafy spurge.  Mowing, hand-pulling or 
digging are ineffective mechanical treatments for leafy spurge control. 
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Different herbicides have been investigated, and the appropriate herbicide will be applied according to 
the time of year, leafy spurge growth stage, and risk to Spalding’s campion plants. 
 
b)  Explain why you consider that your proposal is the best solution. 
 
The Recovery Strategy for Spalding’s campion (Silene spaldingii) in British Columbia (2008) states that 
“control of Invasive Alien Species should form a major component of habitat restoration and site 
management activities”.  The Recovery Strategy also identifies a knowledge gap with regards to invasive 
alien species control, and that “it is necessary to determine the sensitivity of Spalding’s campion to 
various types and strengths of herbicides”.  This proposal also provides a unique opportunity to address 
objective 6 in the Recovery Strategy’s short term recovery objectives, and this team will “assess the 
viability of the species and its response to threats and management activities”.  Monitoring will be a key 
component of this project, as will documenting the response of Spalding’s campion to nearby herbicide 
applications.   
 
This proposal received input from various stakeholders, such as the EKIPC, the Spalding’s campion 
Recovery Team, Environment Canada, and the BC Ministry of Environment.  The application of chemical 
herbicide to leafy spurge plants is the best known management practise in order to reduce and eventually 
eliminate leafy spurge populations.  Other management practises such as hand-pulling, mowing, or 
digging are ineffective as leafy spurge has both seed and vegetative reproductive capabilities and will re-
sprout from any root fragments left in the soil.  The removal of leafy spurge populations on Spalding’s 
campion sites is essential to the survival of Spalding’s campion plants, and chemical treatments are the 
only effective means of leafy spurge control.  Appropriate measures to minimize the impact of herbicide 
applications to Spalding’s campion individuals will be taken. 
 
c)  What measures to minimize the impact of the activity on the species, its critical habitat or the 
residences of its individuals will be taken? 
 
The herbicide used will be selected based on the risks to Spalding’s campion individuals.  Many different 
herbicides were investigated in order to provide a range of herbicide options depending on selected 
variables (time of year, leafy spurge growth stage, climate, risks to nearby plants).  Any chemical 
treatments will be applied by certified well trained individuals using a method that will reduce herbicide 
exposure to Spalding’s campion plants.  Seed will potentially be collected (see additional permit 
application), and grown at Tipi Mountain Native Plant Nursery in order to ensure no net loss of Spalding’s 
campion plants. 
 
d)  Why do you consider that this activity will not jeopardize the survival or recovery of the species? 
 
This activity will not jeopardize the survival of Spalding’s campion as right now, the leafy spurge 
infestation occurs in only one sub-population of Spalding’s campion on the TPIR.  It is essential to control 
the leafy spurge infestation as soon as possible, to prevent nearby sub-populations from becoming 
infested.  Treating this sub-population with herbicide has the potential to injure Spalding’s campion 
individuals.  However, as only one sub-population needs to be treated, any injury would be limited and 
would not spread to nearby sub-populations.  Seed collection (see additional permit application) is an 
additional measure of protection to ensure no net loss of Spalding’s campion on the TPIR.  This sub-
population of Spalding’s campion will not survive without some form of herbicide application to control 
the leafy spurge infestation present, and the infestation has the potential to spread relatively quickly to 
nearby sub-populations.        
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Appendix 3 – Spalding’s campion seed collection permit 
application. 

 

 
8.  Summary of proposed activities with specific reference to the purpose of the activity 
 
Spalding’s campion (Silene spaldingii S. Wats) is a long lived perennial herb that grows from a single 
or branched stem, and commonly grows up to 60 cm in height (Keefer 2010).  Spalding’s campion is 
listed with the Committee on Endangered Wildlife in Canada (COSEWIC 2010) as being endangered 
and by the BC Conservation Data Centre as red listed (COSEWIC 2010 & BC CDC 2010). Globally it 
has G2 status meaning that it is considered to be at a high risk of becoming extinct (BC CDC 2010). 
Provincially the species is considered to be critically imperilled and is listed as having an S1 status 
(BC CDC 2010).  Spalding’s campion is especially threatened by introduced weeds, contributing to 
the reasons for its endangered designation (COSEWIC 2010).   

 
In BC Spalding’s campion is only currently known on and adjacent to the Tobacco Plains Indian 
Reserve (TPIR) in the East Kootenay (Keefer 2010).  Survey work conducted by Keefer Ecological 
Services in 2009 found 5 separate sub-populations on the TPIR separated by at least 400 m, only 
one of which was previously known.  Unfortunately, one of these sub-populations comprised of 
approximately 100 Spalding’s campion individuals is heavily infested with leafy spurge (Euphorbia 
esula), which is of serious concern (Keefer 2010).  The infestation is approximately 1 ha in size.  
 
It is proposed that in order to reduce and eventually eliminate the leafy spurge infestation present 
in this one sub-population of Spalding’s campion, it is necessary to apply herbicide.  For background 
information on leafy spurge and herbicides that will potentially be used please refer to the 
Spalding’s campion Herbicide Application Permit.  
 
Prior to any herbicide application Spalding’s campion plants will be permanently marked using pig 
tail markers to facilitate close monitoring and annual assessment.  In 2009 the leafy spurge 
infestation was mapped using a Precision GPS unit, and will be mapped after herbicide applications 
in order to monitor the size of the infestation, which should be reduced after each application.  
Spalding’s campion individuals will also be monitored in order to determine any affects of herbicide 
application on nearby Spalding’s campion plants. 
 
In order to minimize any negative impacts of herbicide applications on nearby Spalding’s campion 
individuals, it would be prudent to collect Spalding’s campion seeds and subsequently grow them 
out in order to ensure no net loss of Spalding’s campion plants.  Seed collection will be undertaken 
this season by Mike Keefer, with the goal of collecting approximately 1,000 seeds.  These seeds will 
be stored and subsequently grown at Tipi Mountain Native Plant Nursery.   
 
11.  a)  Did you consider all reasonable alternatives to the proposed activity that would reduce 
the impact on the species? 
 
Herbicide application is the best known control method for leafy spurge infestations.  As leafy 
spurge is only known to be present in one sub-population of Spalding’s campion on the TPIR, it is 
proposed that herbicide applications be made to reduce the leafy spurge present (see Herbicide 
Permit Application).  There is the possibility of injury occurring to Spalding’s campion plants in this 
sub-population adjacent to leafy spurge plants due to herbicide application.  Precautions during 
herbicide application will be taken in order to minimize injury to Spalding’s campion plants, such as 
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proper herbicide application techniques, no spraying in windy conditions to minimize spray drift, 
and no spraying if there is rain forecasted within 6 hours of application. 
 
Further precautions should be taken so that if there is any injury to Spalding’s campion plants we 
can attempt to replenish the sub-population.  Seed collection is the best activity to accomplish this 
task, as this will not jeopardize the survival or recovery of this sub-population.  The combined 
herbicide application and seed collection activities are expected to enhance the status of the 
Canadian population as a whole. 
 
When the Spalding’s campion seed is being grown at Tipi Mountain Native Plant Nursery, general 
phytosanitary precautions will be taken, such as: plants will be grown in an enclosed area so that 
invasive species seed does not blow in; during daily plant inspections, any plant species present 
other than Spalding’s campion will be removed immediately; all containers will be sterilized prior to 
use; growing areas and work surfaces will be kept free of alien plant species, pathogens and 
nematodes; any dead, diseased or infected material would be removed daily and disposed of; and 
any infected plant would be removed from the growing area, treated and quarantined for a 
minimum of 2 weeks. 
 
b)  Explain why you consider that your proposal is the best solution. 
 
According to the US Fish and Wildlife’s Recovery Plan for Silene spaldingii (Spalding’s campion), 
Spalding’s campion seed has been collected from a number of populations ranging from 400 seeds 
to 31,000 seeds.  Seed banking has been an accepted practise for recovery and preservation 
strategies for Spalding’s campion in the US, and this seed collection proposal is the best solution in 
order to minimize impacts of herbicide application to a Spalding’s campion sub-population.  As 
1,000 seeds are planned to be collected, this amount is not expected to have any negative impact 
on the Spalding’s campion population on the TPIR. 
 
This proposal received input from various stakeholders, such as the East Kootenay Invasive Plant 
Council, the Spalding’s campion Recovery Team, Environment Canada, and the Ministry of 
Environment.  Michael Keefer, P.Ag. will be conducting the seed collection, and is very familiar with 
Spalding’s campion as he has been working on the plant since 2006. 
 
This proposal (herbicide and seed collection) is a combination of best management practises in 
order to ensure the survival of a sub-population of Spalding’s campion, and a mitigation strategy in 
order to prevent any net loss of Spalding’s campion individuals due to those management practises 
in that sub-population.  Minimum impacts are expected on the critical habitat and residences of 
Spalding’s campion individuals. 
 
c)  What measures to minimize the impact of the activity on the species, its critical habitat or the 
residences of its individuals will be taken? 
 
Herbicide will be applied in a manner to minimize any risks to Spalding’s campion individuals and 
their habitat.  This seed collection activity will minimize the impact of herbicide application to this 
sub-population of Spalding’s campion.  Seed banking is not expected to affect the critical habitat or 
viability of populations of Spalding’s campion on the TPIR, as there was no mention of any negative 
affects to populations mentioned in the US Spalding’s campion Recovery Plan after any seed 
collection activities.  Up to 31,000 seeds have previously been collected from Spalding’s campion 
populations, and it is expected that collecting 1,000 seeds from this population will not negatively 
affect Spalding’s campion on the TPIR.  Seed grown at Tipi Mountain Native Plant Nursery will not 
affect any critical habitat or residences of its individuals. 
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d)  Why do you consider that this activity will not jeopardize the survival or recovery of the 
species? 
 
These potential activities outlined in the two permit applications will be undertaken in order to give 
this one sub-population of Spalding’s campion on the TPIR the best possible chance of survival.  
Without any human intervention, the leafy spurge infestation will most likely eventually eliminate 
this sub-population of Spalding’s campion and later the surrounding populations. 
 
The best management practise for leafy spurge control is the application of a chemical herbicide.  
Unfortunately, when applying herbicide to leafy spurge plants, there is the risk of injury to nearby 
Spalding’s campion individuals.  Currently, the leafy spurge infestation is only present in one sub-
population out of five on the TPIR.  Any injury resulting from herbicide application would only be to 
this one sub-population, and would leave the other sub-populations unaffected.  It is essential for 
the survival of Spalding’s campion on the TPIR to prevent the spread of leafy spurge to nearby sub-
populations. 
 
The seed collection activity proposed in this permit application is a mitigation technique that is 
expected to prevent any net loss of Spalding’s campion individuals in this sub-population due to 
herbicide application.  The combination of herbicide application and seed collection will provide the 
best possible opportunity for survival of this one sub-population of Spalding’s campion on the TPIR. 


