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Introduction 
The dry climatic zones of British Columbia were historically characterized by low intensity 
frequent fires, resulting in fire-tolerant species with minimal surface fuels (Klenner et al. 2008, 
Gayton 2001, Dawson 1998).  A mosaic of multi-aged stands, mixed grassland and shrublands 
and open forests are the result of a combination of low intensity frequent fires (every 7-50 
years) as well as infrequent stand replacing fires (Kaye et al. 1999, Cooper 1960).   

Open forest and grassland areas are highly susceptible to increases in conifer regeneration and 
encroachment resulting in loss of habitat due to canopy closure. Closed canopies reduce the 
amount of light that penetrates to the forest floor and encourages growth of plants that require 
mesic conditions in stands that historically supported sun-loving plants (Cooper 1960, Cormeau 
1998, Lunan and Habek 1973, and Lieffers and Stadt 1993). Increased effectiveness of wildfire 
management is thought to be a major contributor to the changes in forest and litter cover and 
conifer encroachment on low-elevation grasslands; this variation has a negative impact on 
wildlife habitat and the biomass production of the understory vegetation (Stam et al, 2008).  

The Rocky Mountain Trench Ecosystem Restoration Program is collaborative partnerships 
working to restore grasslands and open Douglas fir and ponderosa pine forests of the East 
Kootenay and Upper Columbia Valley region.  The program partners include an array of 
resource users, land managers, government agencies, First Nations, land conservation trusts, 
naturalist and environmental societies and other citizen stakeholder groups. These 
stakeholders have adopted ecosystem restoration or habitat enhancement programs intended 
to restore the ecological processes of fire-maintained ecosystems (Rocky Mountain Trench 
Ecosystem Restoration). The focus of the restoration and enhancement activities is to restore 
key wildlife winter range, red- and blue-listed species habitat and increase forage for livestock, 
thus diminishing the wildlife/livestock conflict (Rocky Mountain Trench Ecosystem Restoration 
Steering Committee 2006). 

This report summarizes the ecosystem monitoring data collected at Fontaine North, located 
near Bull River, BC in June of 2017. 

Study Area 
The Fontaine North treatment unit is situated at the base of Bull Mountain; approximately ten 
kilometres north of community of Bull River. The elevation varies between 900 and 1170 
metres with southern facing moderate slopes and rolling hills with occasional gullies or 
depressions. Fontaine is located within the IDFdm2 biogeoclimatic zone (Kootenay Dry Mild 
Interior Douglas fir variant) (Page, 2004).  
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Figure 1: Fontaine North study area  
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Methods 
The methodology for data collection was adapted from Mowat et al (1998); for ecosystem 
monitoring at Fontaine North, three objectives were outlined: 

 Restoration Objective 1: To reduce tree density, increase tree size, and achieve a tree species 
composition that falls within the historical range of variability for treated areas (based on 
aspect, slope, topography, moisture).  

Restoration Objective 2: To maintain or increase fire-adapted native understory vegetation in 
treated areas.  

Restoration Objective 3: To minimize the establishment and spread of non-native plant species, 
particularly noxious species, in treated areas. 

Plot Establishment 
In 1999, 52 pre-determined plots were originally established throughout the treatment area (26 
in block B and 26 in block C); plots were installed 100 metres apart on a north-south bearing.  
Plots centres were marked using an 8” spike, spray painted washers and flagging tape. Data has 
been collected at Fontaine North in 1999, 2000, 2004, 2009 and 2017. Since plot establishment 
in 1999 five plots have not been located, one plot was lost to road construction and two plots 
lost to active mine drilling. In 2017 23 plots were used for data collection. When the original 
plot centre could not be located a new 8” spike and washer were installed and marked with 
flagging tape.  

Understory monitoring 
Percent cover for grasses and forbs (C layer) was collected in a 1.26 metre radius plot while 
shrub cover (B layer) data was collected in a 5.64 metre radius plot. Percent cover of each 
functional layer was summed to determine a percent cover by layer as well as species. Sampling 
in 1999, 2000, 2001 and 2004 only estimated the percent cover if the species present were over 
5% in cover; which makes comparison between 2017 and earlier monitoring difficult. In 2017 
individual species present were given a cover estimate regardless of percent cover. 

Overstory monitoring 
Species, diameter (at breast height (dbh)), decay class, crown condition, evidence of pathogens 
and insects and wildlife use was recorded for each tree in within the 11.28 metre plot.  A tally 
was taken by species of live and dead regeneration trees under 2 metres in height within the 
5.64 metre radius plot. Stems per hectare were calculated using the conversion factor in each 
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radius plots outlined in Table 1. In order to estimate canopy cover, a spherical densitometer 
was used for each of the cardinal directions at plot centre.  

 

 

 

 

 

 

 

 

 

 

Figure 3: Schematic overstory/understory nested fixed radius plots. 

 

Table 1: Summary of overstory measurements and descriptions for nested fixed 
radius plots and size/age classes 

Data Storage 
All raw data collected was entered into an excel spreadsheet. This data is stored at:  
N:\ES\FWCP\EKE Data 2015-2016\2017\Fontaine(BullRiver). 

 

Radius Area (m2) Conversion factor to ha Size/age class Height and/or dbh range 

5.64 100 100 Regeneration  < 2 m height 
5.64 100 100 Sapling >2 m height, <7.5 cm dbh 
5.64 100 100 Pole 7.5 - 12.49 cm dbh 

11.28 400 25 Mature >12.5 - 30 cm dbh 
11.28 400 25 Dominant >30 cm dbh 

 

1.26m Forb/Herb 

5.64 m Shrub/Tree <2m 

11.28 m Tree 
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Results and Discussion 

Ecological Site Description 
The Fontaine North unit is predominately veteran Douglas fir. The understory plant community 
is largely composed of bluebunch wheatgrass (Pseudoroegneria spicata) and pinegrass 
(Calamagrostis rubescens) with a well-defined shrub layer of Saskatoon (Amelanchier alnifolia) 
and antelope brush (Purshia tridentate). In addition, the unit contained many invasive species 
scattered throughout, including cheat grass (Bromus tectorum), St. John’s wort (Hypericum 
perforatum) and yellow hawkweed (Hieracium spp.).  

Fontaine is situated in the IDFdm2 biogeoclimatic zone. Zonal IDFdm2 sites have climax stands 
of Douglas fir; however, mixed seral stands of Douglas Fir, western larch and ponderosa pine is 
more common along with pinegrass, birch-leaved spirea , common juniper, soopolallie, 
Saskatoon and common snowberry as dominant understory species (Braumandl, 1992). 

Understory 
The species richness per plot ranged from 18 (plot BR03) to 10 species (plots BR14, BR28, BR36) 
with an average of 12.5 species per plot (St Dev=2.2) (Figure 4). The number of species across 
all plots totalled 42 different species including 7 invasive species.  

.  

 

Figure 4: Fontaine species richness (does not include tree species) 
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Saskatoon and antelope brush are the two species found at Fontaine North with the highest 
percent cover of any understory species with an average 26.1% and 24.1% cover (St Dev=16.4 
and 15.4) followed by snowberry (Symphoricarpos albus) (21.3%, St Dev=17.4). Both bunch and 
cover-forming grass species were also present at Fontaine in high percent cover; largely 
bluebunch wheatgrass (16.2%, St Dev=17.3) pinegrass (11.1%, St Dev=10.3) and junegrass 
(Koelreria macrantha) (5.8%, St Dev=3.12). The species with the highest percent cover in the 
forb/herb functional group (excluding non-native species) included spreading dogbane 
(Apocynum androsaemifolium) (5.4%, St Dev=2.2), umber pussytoes (Antennaria umbrinella) 
(4.5%, St Dev=2.1) and wild bergamot (Monarda fistulosa) (4.1%, St Dev=0.9). The remaining 
forb species presented as dominant species included arrowleaf balsamroot (Balsamorhiza 
sagittata), field pussytoes (Antennaria neglecta) and narrowleaf desert parsley (Lomatium 
triternatum). 

Table 3: Mean percent cover of understory functional groups 
 2017 2004 2000 1999 

Mean St Dev Mean St Dev Mean St Dev Mean St Dev 
Shrub 76.9 21.2 53.48 26.1 57.6 33.2 66.6 31.3 
Grass 20.3 25.7 36.0 15.5 27.4 17.0 41.78 26.8 
Herb/Forb 28.9 24.2 20.5 11.5 26.74 18.6 24.7 12.8 
 

Due to differences in sampling methods and locations between years, comparison of the 
percent cover of the groups above is difficult.  The herb/forb layer includes weedy species and 
the grass layer includes bunchgrass species. 

Invasive Species 
The invasive species at Fontaine North were widespread throughout the site but at low to 
moderate densities. The species present included cheatgrass (13.6%, St Dev=10.9), St. John’s 
wort (13.1%, St Dev=15.9), yellow hawkweed (10.0%, St Dev=0), black medic (Medicago 
lupulina) (9.8%, St Dev=10.0) sulphur cinquefoil (Potentilla recta) (8.4%, St Dev=7.4) with 
smaller, localized areas of American vetch (Vicia americana) (3.1%, St Dev=2.0) and common 
dandelion (Taraxacum officinale) (1%, St Dev=0). Also present at Fontaine North was Dalmatian 
toadflax (Linaria dalmatica). The toadflax was found in one singular patch between plots and so 
is not documented in the dataset. Cheatgrass, St John’s wort, dalmation toadflax and sulphur 
cinquefoil were all present when the site was last monitored in 2010; the percent cover of 
sulphur cinquefoil was indicated as increasing in percent cover throughout the site.  
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Overstory 
Predominately, the Fontaine treatment unit overstory is composed of Douglas fir (80.5%) with 
minor instances of ponderosa pine (13%) and western larch (6.5%). The mean percent crown 
closure was 4.98% (St Dev=7.4). The stem diameter distribution indicates that entire overstory 
is classified as dominant (93.5%) or mature trees (6.5%) with no pole, stem or regenerating 
trees within the plots. Pre-treatment the density on site was 197 stems/ha, this number 
dropped to 91 stems/ha in 2000, but increased to 111 stems/ha in 2004 and 123 stems/ha in 
2009. The stem density at Fontaine North for the dominant and mature tree layers in 2017 is 
50.0 stems per hectare, lower than the targeted density of 76-400 stems per hectare of an open 
forest system. However, due to time constraints, only 23 of the 52 plots were monitored in 
2017 and the data collected in both the open forest and open range areas were pooled 
resulting in a tree density that may not reflect the true density on site and will be different from 
the data collected in previous years.  

Recommendations 
The presence of invasive weeds at Fontaine North indicate that monitoring should continue 
regularly in order to follow the spread across the two treatment units. The invasive species 
should be treated chemically before any further habitat enhancement activities take place.  

Fontaine North is in the maintenance stage of ecosystem restoration; vegetation monitoring 
should be conducted periodically to follow the trends in the vegetation community and to 
protect the resources already applied.  

Trends at Fontaine North will be difficult to interpret due to differences in data collection 
methodology, the number and location of plots sampled and the difference in data analysis 
between monitoring years. Methodologies should remain identical over the course of the 
monitoring of the unit to allow for ease of year-to-year comparison.  
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