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Abstract 
In the dry, low elevation forests of the Rocky Mountain Trench, long-term fire suppression and early 
logging practices have resulted in the establishment of a dense understory of conifers, an increase in woody 
debris accumulation and root diseases, and a decline in grass and shrub production.  These factors have 
increased the risk of catastrophic fires and caused an overall deterioration in timber value, wildlife habitat 
and range condition. Forage use by elk, mule deer, white-tailed deer and cattle is increasingly concentrated 
on the remaining open areas.  
 
The Kootenay/Boundary Land Use Plan (KBLUP) recommends periodic entries of prescribed burning, 
thinning and partial-cutting to maintain open forest conditions and rangeland values. Ecosystem restoration 
projects are currently underway in several areas of the Trench.  
 
Three experimental harvesting treatments were applied in which stand density was reduced through logging 
to 250 stems/ha, but the spatial distribution of residual stems varied as follows: 

1. Growth Basal Area (GBA).  Stands are thinned to 250 stems/ha distributed evenly; 
2. Clumped (CLP). Residual stems are left in clumps, centered around the largest diameter trees. No 

residuals were left standing between clumps; 
3. Standard (LOG).  Thirty to 50 of the biggest trees, and 200 others were left by logger choice;  
4. Control. No logging. 

 
Baseline measurements were taken in 2000 and 2001. Forest harvesting was originally 
scheduled for winter 2000-2001, but was deferred until winter 2002-2003.  
 
Analysis of pre-treatment data collected in 2000 revealed that forage standing crop averaged slightly less 
than 140 kg/ha. Following treatment, data collected in 2003 indicated forage standing crop had increased to 
about 170 kg/ha among treatments. 
 
Only forage production data was collected in 2004. Increases of between two and seven-fold were 
calculated for each treatment with the average increasing to approximately 500 kg/ha. Increases in forage 
production occurred in all species, with bunchgrass production increasing between three and five times. 
Forage production at the Control equaled 2000 levels despite growing season precipitation being more than 
140% higher in 2004. 
 
Significant increases in forage standing crop were observed in the CLP, GBA and LOG treatments, with 
the largest increases coming in the CLP and LOG treatments. A “release” of herbaceous vegetation has 
occurred, and forage production should continue to increase in the short-term. Changes in plant cover or 
species composition, however, will require a longer-term to manifest themselves. 
 
This project makes a valuable contribution to the knowledge base required to successfully implement 
KBLUP recommendations regarding open forest conditions and rangeland values. Additional monitoring 
will be required to fully ensure whether project objectives have been met.
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1.0  Introduction 
1.1  Background 
In the dry, low elevation forests of the Rocky Mountain Trench, long-term fire 
suppression and early logging practices have resulted in the establishment of a dense 
understory of conifers, an increase in woody debris accumulation and root diseases, and a 
decline in grass and shrub production.  These factors have increased the risk of 
catastrophic fires and caused an overall deterioration in timber value, wildlife habitat and 
range condition. Cattle grazing in these forests is minimal. Forage use by all ungulates is 
increasingly concentrated on the remaining open areas. For elk (Cervus elaphus nelsoni), 
mule deer (Odocoileus hemionus) and white-tailed deer (Odocoileus virginianus), the 
decrease in preferred forage plants such as saskatoon1, chokecherry, ceanothus, and 
bunchgrasses has meant a sharp decline in the quality of their winter range (Appendix 1). 
Dietary overlap with cattle compounds this problem (Ross 1997, Ross and Wikeem 
2002). 
 
The Kootenay/Boundary Land Use Plan (KBLUP) recommends periodic entries of 
prescribed burning, thinning and partial-cutting to maintain open forest conditions and 
rangeland values. Ecosystem restoration projects are currently underway in several areas 
of the Trench.  Although some of these projects are examining shrub and bunchgrass 
response to various treatments, comparisons have involved prescribed burning, logging, 
and logging followed by burning.  No studies have compared the effects of different 
types of logging on forage production.  

1.2  Objectives 
The principal objective of this project is to test three different spatial distributions of 
residual stem density (as below) to determine which will have the greatest positive effect 
on ungulate forage plants, and which will produce the greatest wood value. In addition, 
this project tests the Growth Basal Area (GBA) concept (Hall 1987) as a method of 
determining stand density for maximum timber value. An analysis using 60 mm diameter 
growth per 10 years resulted in a residual density of 250 sph, identical to the open forest 
target at that the time the project was launched (Steve Temple, pers. comm.). Targets 
have since been revised to 150 sph. Distributing these stems evenly should result in 
increased wood value over the long-term. 
 
1) Growth Basal Area (GBA) – Even distribution of the residual stems following the 
methods described in Hall (1987); 
2) Clumped (CLP) – Residual stems left in patches centered around the largest diameter 
trees with no residuals left standing between patches; 
3) Standard (LOG) – Thirty to 50 of the biggest trees, and 200 others by logger choice, 
will be left. This is the guideline for NDT4 open forest harvest in the Trench; and 
4) Control – No logging. 
__________________________________________________________________ 

1  Plant species names follow Hitchcock and  Cronquist (1973).
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Baseline information was collected in 2000 and 2001. Timber cruise data were acquired 
for each treatment in order to determine the functional relationship between the basal area 
(BA) and diffuse non-intercepted light (DIFN). The primary value of this research is to 
aid forest companies in refining stocking levels and residual distributions in order to 
accomplish KBLUP targets. 
 
1.3  Description of the Study Area 
The study area is located west of Highway 93 within 5 km of Tembec’s Elko mill (Figure 
1). The experimental stands are found within CP 209, a large extent of age class 4 and 5 
Douglas-fir stands (Table 1).  
 
1.4  Landforms and Soils 
The study area lies within the Rocky Mountain Trench physiographic region (Holland 
1976). Topography is defined by morainal, glaciofluvial, and to a lesser extent, 
glaciolacustrine processes (Lacelle 1990). Overlying loess (windborne) deposits are 
common. Glaciofluvial derived soils predominate on the north end of the study area.  
Morainal deposits, in the form of NW/SE oriented till/rock formations, cover most of the 
south portion. 
 
Open grassland and open forest polygons are commonly present on south to southwest 
aspects on slopes of 0° to 20°, although 30° slopes can be found within the study area. 
Elevation ranges between 860 and 930 m. 
 
The Fishertown soil association predominates in the north portion of the study area. 
(Figure 2). These soils have developed in silty or sandy fluvial or aeolian veneers 
overlying gravelly glaciofluvial outwash plains, terraces and fans. Texture in the upper 
soil horizon varies from silt loam to fine sandy loam. In the lower glaciofluvial subsoil 
texture ranges from very gravelly loam to very gravelly loamy sand and may have 
substantial amounts of coarse fragments.  The soil association phase mapped for this area 
(FX2) is classified as an Orthic Dark Brown or a Calcareous Dark Brown Chernozem 
(Lacelle 1990). These soils developed under grassland vegetation or at the 
grassland/forest ecotone. 
 
Morainal soils are represented by the Wycliffe soil association (Figure 2). These soils 
developed on limestone-derived morainal parent material (till) on valley floors and lower 
valley sides. They are mostly well-drained, gravelly silt loams characterized by a clay 
accumulation layer (Bt), and a ‘C’ horizon with white carbonates on the underside of  
coarse fragments (Lacelle 1990). Wycliffe soils in the study area are classified as Orthic 
Eutric Brunisols. 
 
Rockbluff soils, which are formed on colluvium from limestone-derived parent material, 
are confined to the steep, north-facing slopes on Sheep Mountain (Figure 2). 
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Figure 1.  Elko study area (1:50,000).
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 Table 1. Landforms, soils, harvest blocks and forest cover types at Elko. 
 

Site 
Landform 

 
Soil Slope 

(°) 
Aspect 

(°) 
Harvest 
Block 

Forest 
Type/ 
Site 

Index1 
Control glaciofluvial Fishertown 1-5 110-240 182 Fd (Py) 

4305-21 
CLP-1 glaciofluvial/ 

moraine 
Fishertown/ 
Wycliffe 

1-5 (20) 110/250/340 182 Fd Py   
5304-16 

CLP-2 moraine Wycliffe 1-5 (20) 260 (070) 
180 

174 Fd Py   
5303-13 

CLP-3 moraine Wycliffe 1-5 (20) 260 (070) 
180 

174 Fd Py   
5204-13 

GBA-1 glaciofluvial Fishertown 1-5 210 
(260/340) 

182 Fd (Py) 
4306-16 

GBA-2 glaciofluvial Fishertown 1-10 060/310 
(240) 

179 Fd (Py) 
4305-21 

GBA-3 moraine/ 
colluvium 

Wycliffe/ 
Rockbluff 

1-20 030-060 178 Fd L     
4206-14 

LOG-1 moraine Wycliffe 1-10 110-180-240 182 Fd Py   
6303-15 

LOG-2 moraine Wycliffe 1-5 060/240 
(180) 

172 Fd Py   
5305-14 

LOG-3 moraine Wycliffe 1-10 060/240 
(180) 

172 Fd Py   
5305-14 

 
1 BC Ministry of Forests. Inventory Branch (2001). Forest cover maps 82 G, 014, 015, 
024, 025. 
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Symbol Soil 

Assoc. 
Parent 
Material 

Texture Drainage Soil 
 

Vegetation 
Zone 

Description 

FX2 
 

Fishertown glaciofluvial gsil r Orthic Dark 
Brown, 
Calc. Dark 
Brown 
Chernozem 

PP- IDF  
sub-zones 

gravelly basic soils 
shallow solum 

RB1 Rockbluff colluvium gsil r Orthic Eutric 
Brunisol 

PP- IDF  
sub-zones 

stony, limestone soils, steep 
slopes 

WY1 Wycliffe moraine gsil w Orthic Eutric 
Brunisol 
 

PP- IDF  
sub-zones 

limestone derived 
shallow solum soils 

 
Figure 2.  Soils of the Elko area (1:100,000)  (Lacelle 1990). 
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1.5  Vegetation 
The study area is contained within the Ponderosa Pine (PP) and Interior Douglas-fir 
(IDF) biogeoclimatic zones (Braumandl and Curran 1992). The most common sub-zones 
are the “Kootenay Dry, Hot Ponderosa Pine Variant (PPdh2) and the “Kootenay Dry, 
Mild Interior Douglas-fir Variant (IDFdm2).  Douglas-fir   is the dominant tree species, 
however, ponderosa pine, western larch, trembling aspen and lodgepole pine are also 
present (Appendix 1).   
 
Common shrubs within the area include bitterbrush, snowberry, rose, saskatoon, juniper, 
bearberry, chokecherry, soopolallie, bog-birch, and mountain alder (Appendix 1).  

Grass and grasslike species that are present throughout the study area include bluebunch 
wheatgrass, needle-and-thread, prairie junegrass, Kentucky bluegrass, Canada bluegrass, 
rough fescue, Idaho fescue, western needlegrass, Columbia needlegrass, Richardson’s 
needlegrass, pinegrass, bearded wheatgrass and blue wildrye (Appendix 1). Hairy 
goldaster, western yarrow, shaggy fleabane, compound fleabane, balsamroot, asters, 
pussytoes and twinflower are common forbs. Sedges, rushes, redtop, foxtail barley, 
bluejoint and silverweed characterize riparian areas. 
 
1.6  Wildlife and Cattle 
Lands which have moderate to very high (Class 1, 1W, 2W and 3) capability to support 
ungulates occur in the area (Canada Land Inventory 1976).  Elk, mule deer and white-
tailed deer use the study area for migration routes and winter/spring range.  

The study area is located in Airport (GBA-2), Fusee Lake East (Control, GBA-1, CLP-1, 
LOG-1), Baynes (CLP-2 and 3, LOG-2 and 3) and Sheep Mountain South (GBA-3) 
pastures in the Waldo Range Unit. Fusee Lake East and Baynes are most affected by 
these harvest treatments. Fifty and 153 animal unit months (AUM’s), respectively, are 
currently allocated to cattle grazing in these pastures.  
 
 
2.0  Methods 
The study area comprises a total of ten cutblocks. Three replicates of each treatment 
described in Section 1.2 were laid out in 2000. One additional cutblock was assigned as 
an unlogged control. Cutblock size varies between approximately eight and 35 hectares 
(ha).  The sampling area within each cutblock, however, was standardized to eight ha. All 
experimental units have had similar past land use with respect to previous logging, 
wildlife use and cattle grazing. Pre-treatment tree density was similar among stands.  
 
Baseline forest cover, available light, and forage standing crop data were collected in 
2000, while plant community, ungulate use, timber-cruise and GPS location data were 
collected in 2001. Specific methodology can be found in “A Comparison of Three 
Residual Distributions for Enhancing Ungulate Forage and Timber Values” (Ross 2001a, 
2001b, 2004). Forest harvesting was originally scheduled for winter 2000-2001, but was 
deferred until the December, 2002 to February, 2003 period.  
 
2.1 Forage Standing Crop 
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At each macroplot, two 20 m sub-transects were laid out at right angles to the main 
vegetation transect to generate random plot locations for forage standing crop sampling. 
Two ungrazed (caged) plots accompany each transect for a total of 16 plots per treatment. 
Cages were placed in April, 2003, following forest harvest. Sample sizes were based on 
forage production data from similar forest types in the East Kootenay (Ross 1997; Ross 
2000).  
 
Standing crop is determined by clipping plots in late September/early October. Plots 
(1m2) are clipped to 2 cm above ground level and litter is sorted from the current annual 
growth.  On all treatments, forage was stratified into bluebunch wheatgrass, Idaho fescue, 
rough fescue, Columbia needlegrass, Richardson’s needlegrass, pinegrass, other grasses 
and forbs.  Each sample was stored in an individually labeled bag, oven-dried for 48 hr at 
70°C, and then weighed to the nearest 0.01 g.   
 
Forage standing crop differences between treatments and years are analyzed with 
ANOVA (SAS 1988).  Means separation was accomplished with orthogonal and 
polynomial contrast tests (Zar 1984).  
 
 
3.0  Results 
3.1  Forage Standing Crop 
The influence of the overstory on understory diffuse light conditions is borne out in the 
amount of forage standing crop. Pre-treatment production ranged from about 80 kg/ha at 
the LOG treatment, to approximately 210 kg/ha at the Control (Table 2). The average of 
all treatment means was slightly less than 140 kg/ha. Forage standing crop was not 
significantly different (p>0.05) among the Control, GBA and CLP treatments, but 
production at these treatments was significantly higher (p<0.05) than at the LOG 
treatment (Table 2).  
 
Forage standing crop in 2003, the first post-treatment year, was higher (p<0.05) than in 
2000. The average of all treatment means increased to about 170 kg/ha, an increase of 
approximately 24% (Table 2). The average of the CLP, GBA and LOG treatments 
increased from about 130 kg/ha in 2000 to 170 kg/ha in 2003. 
 
Standing crop at the CLP treatment in 2003 was significantly greater (p<0.05) than at the 
other treatments. No differences were found among the Control, GBA and LOG 
treatments (Table 2).  
 
Significant (p<0.05) increases in forage standing crop were detected at the CLP and LOG 
treatments between 2000 and 2003 (Table 2). Standing crop in 2003 was 36 and 79% 
higher for the CLP and LOG treatments, respectively.
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Table 2. Forage standing crop by treatment at Elko in 2000 and 2003.     
 2000    2003     
Site Weight SE Treatment 1  Weight SE Treatment   
  (kg/ha) (kg/ha) Differences    (kg/ha) (kg/ha) Differences   
          
CONT 209.2 122.9 a  159.1 76.4 b   
Differences Among Years 2 a    a     
          
CLP 153.7 131.5 a  209.6 131.0 a   
Differences Among Years a    b     
          
GBA 151.1 81.5 a  158.3 79.4 b   
Differences Among Years a    a     
          
LOG 81.0 87.0 b  145.0 86.6 b   
Differences Among Years a    b     
          
Overall Mean 136.7 105.7   169.8 96.7    
Differences Among Years a    b     
                  
          
1 Note: numbers within columns (Treatments) followed by the same letter are not significantly different (P>0.05). 
2 Note: numbers within rows (Years) followed by the same letter are not significantly different (P>0.05). 
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In 2004 forage standing crop averaged 430 kg/ha over all sites, and was approximately 
500 kg/ha at the treated sites (Table 3). Production at the CLP and LOG treatments was 
significantly (p<0.05) higher than at the GBA and Control.  
 
Averaged over all treatments, forage standing crop in 2004 was greater (p<0.05) than in 
2000, and increased at all treatments except the Control (Table 3). At the CLP and LOG 
treatments production increased to nearly 600 kg/ha from approximately 150 and 80 
kg/ha, respectively, while production more than doubled at the GBA treatment.  
 
Distribution of production among the key species is an important part of this analysis. In 
2000, pinegrass was the most abundant grass averaging nearly 60 kg/ha (Table 4). Rough 
fescue and Columbia needlegrass are present at all treatment units, but production 
averaged approximately 12 and 7 kg/ha, respectively. Idaho fescue was not present at the 
Control and production never exceeded 4 kg/ha. Richardson’s needlegrass was only 
found on two treatments, but averaged nearly 14 kg/ha at the CLP treatment. Bluebunch 
wheatgrass was only clipped at the Control in 2000. 
 
Forb production ranged between 10 and 22 kg/ha  (Table 4). When production is 
averaged over all treatment units, forb production provided approximately 30% of the 
total. 
 
Distribution of production among key species was unchanged following harvest. 
Pinegrass was still the leading species in 2003, averaging more than 80 kg/ha among 
treatments (Table 4). Small increases were seen for all other species except bluebunch 
wheatgrass and Columbia needlegrass. 
 
Pinegrass and forbs contributed the most to overall forage production in 2004, as they did 
in 2000 and 2003. However, increases were noted for all species (Table 4). When the 
production of the bunchgrasses species is totaled and averaged across treatments, it has 
increased from less than 25 kg/ha in 2000 to nearly 70 kg/ha in 2004. Bluebunch 
wheatgrass is poorly represented in the plant community and experienced only small 
increases in the CLP and LOG treatments, while Columbia needlegrass production was 
lower. However, Idaho fescue, rough fescue, Richardson’s needlegrass and other grasses 
all increased by 3 to 5 fold.  
 
While forage production in the second year after treatment has shown significant 
increases, at least a portion of the difference is due to differences in growing season 
precipitation among years. In 2000 and 2003, precipitation was approximately 50 and 
80%, respectively, of the long-term average. In contrast, growing season precipitation 
was about 130% of the long-term normal in 2004. The amount of growing season 
precipitation can either mask or enhance treatment effects. This points to the importance 
of monitoring post-treatment conditions for more than one season.
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Table 3. Forage standing crop by treatment at Elko in 2000 and 2004.     
          
 2000    2004     
Site Weight SE Treatment 1  Weight SE Treatment   
  (kg/ha) (kg/ha) Differences    (kg/ha) (kg/ha) Differences   
          
CONT 209.2 122.9 a  207.7 25.6 a   
Differences Among Years 2 a    a     
          
CLP 153.7 131.5 a  593.3 66.6 b   
Differences Among Years a    b     
          
GBA 151.1 81.5 a  329.5 34.5 c   
Differences Among Years a    b     
          
LOG 81.0 87.0 b  589.4 75.2 b   
Differences Among Years a           b     
          
Overall Mean 136.7 105.7   474.4 33.8    
Differences Among Years a    b     
                  
          
1 Note: numbers within columns (Treatments) followed by the same letter are not significantly different (P>0.05). 
2 Note: numbers within rows (Years) followed by the same letter are not significantly different (P>0.05). 
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Table 4.  Distribution of forage production by key species at Elko in 2000, 2003 and 2004.  
          
Treatment Bluebunch  Idaho  Rough  Richardson's Columbia  Pinegrass Other Forbs Total 
  Wheatgrass Fescue Fescue Needlegrass Needlegrass   Grasses     

 -----------------------------------------------------kg/ha----------------------------------------------------- 
2000          
Control 0.0 0.0 5.9 0.0 13.3 100.8 22.2 67.1 209.3 
CLP  0.0 3.6 12.6 13.8 13.5 62.0 9.7 38.4 153.6 
GBA  0.0 1.1 10.6 0.0 4.6 66.8 16.2 51.8 151.1 
LOG  1.0 0.3 13.1 0.3 0.9 35.1 10.7 19.6 81.0 
Average 0.3 1.5 11.5 4.2 7.1 59.3 13.2 39.7 136.7 
                    
          
2003          
Control 0.0 1.1 5.7 0.0 0.5 107.0 10.3 34.6 159.1 
CLP 0.3 7.5 22.1 11.1 10.3 80.8 31.0 46.6 209.6 
GBA 0.0 0.4 5.2 2.6 0.3 92.6 11.1 46.3 158.4 
LOG 0.8 1.7 16.8 4.4 0.2 68.3 9.5 43.4 145.0 
Average 0.3 3.0 13.8 5.4 3.3 83.2 16.5 44.3 169.8 
                    
          
2004          
Control 0.0 1.5 7.8 4.5 0.0 135.3 16.6 42.0 207.7 
CLP 1.8 20.4 51.2 38.6 18.4 243.3 83.3 136.2 593.3 
GBA 0.0 6.1 10.2 9.1 0.0 164.3 64.6 78.0 329.5 
LOG 0.6 14.4 60.4 24.3 5.4 282.3 37.8 179.4 589.4 
Average 0.6 10.6 32.4 19.1 5.9 206.3 50.6 108.9 430.0 
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Table 5.  Precipitation at the Cranbrook Airport between 2000 and 2004.  
        
Month 2000 2001 2002 2003 2004 Long-Term Average 
  (cm)  
January 3.68 0.41 1.63 2.88 2.40 2.51  
February 2.01 0.76 4.24 1.34 0.96 2.16  
March  3.33 1.96 1.70 2.82 1.06 2.11  
April 1.93 3.33 2.64 3.77 2.28 2.84  
May 1.93 1.27 12.83 3.68 3.62 4.57  
June 2.21 4.93 3.30 3.39 4.26 5.08  
July 2.31 3.73 3.38 0.38 4.38 3.40  
August 1.09 0.46 1.14 1.54 6.75 2.92  
September 2.67 1.55 4.39 4.86 6.37 3.07  
October 0.51 1.07 0.28 1.92 3.01 1.83  
November 1.57 2.11 1.04 3.22 1.34 3.61  
December 3.05 3.76 5.41 2.44 2.89 3.00  
Total 26.29 25.34 41.98 32.24 39.32 37.11             
 
 
 
Growing Season Precipitation (April to October)   

 2000 2001 2002 2003 2004 Average 
(cm) 12.65 16.34 27.96 19.54 30.67 23.71 
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4.0  Summary  
This project was designed to test the effects of thinning Douglas-fir dominated forest stands, to 
250 sph, in three different spatial distributions of residual stem density, on ungulate forage 
plants. Response variables are forage standing crop, % cover of grasses, forbs and shrubs, % 
cover of substrate features to quantify soil disturbance and the presence or absence of wild and 
domestic ungulates. Independent variables are % forest cover pre-and post-treatment, basal area 
(BA) and diffuse non-intercepted light (DIFN). The latter two measures are used as analogues 
for forest cover. Only forage production data was collected in 2004. 
 
Analysis of pre-treatment data collected in 2000 and 2003 revealed pre-treatment forage standing 
crop averaged slightly less than 140 kg/ha, and following treatment, increased to about 170 kg/ha 
(Table 2). The main detectible response was a significant (p<0.05) increase in forage standing crop 
in the CLP and LOG treatments. This should be interpreted as a positive treatment response as 
precipitation was 80% of the long-term normal in 2003 (Table 5).  
 
In 2004 increases of between two and seven-fold were calculated for each treatment (Table 3). 
Increases in forage production occurred in all species (Table 4). Forage production at the Control 
equaled 2000 levels despite growing season precipitation being 130% higher in 2004. Forage 
standing crop will continue to increase, but the capability is limited somewhat, as the pre-treatment 
average was only about 140 kg/ha. However, the post-treatment average was 430 kg/ha in 2004. 
 
Clearly forage production at the site is responding to treatment. The “release” of herbaceous 
vegetation leading to increases in forage standing crop is dependant on pre-treatment species 
composition and % cover (Ross 2000). It is likely that 10 or more years will be required for 
significant species change to occur (McLean and Tisdale 1972). Managers should choose sites with 
a higher potential to respond to treatment if a major increase in forage standing crop is a short-term 
management objective. 
 
This project makes a valuable contribution to the knowledge base required to successfully 
implement KBLUP recommendations regarding open forest conditions and rangeland values. 
Additional monitoring will be required to fully ensure whether project objectives have been met. 
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Appendix 1. Plant Species. 1 

 
Latin Name      Common Name 
--------------------------------------------------------------------------------------------------------- 
 
Acer glabrum,ACGL, 3    Douglas maple 
Achillea millefolium,ACMI, 2    Western yarrow 
Agrostis alba,AGAL, 1    Redtop 
Agropyron cristatum,AGCR, 1   Crested wheatgrass 
Agropyron spicatum,AGSP, 1    Bluebunch wheatgrass 
Agropyron subsecundum,AGSU, 1   Bearded wheatgrass 
Agropyron trachycaulum,AGTR, 1    Slender wheatgrass 
Allium cernuum,ALCE, 2     Nodding onion 
Alnus sinuate,ANSI, 3    Sitka alder 
Alnus tenuifolia,ALTE, 3    Mountain alder 
Amelanchier alnifolia,AMAL, 3    Saskatoon 
Antennaria microphylla,ANMI, 2    Rosy pussytoes 
Antennaria parvifolia,ANPA, 2    Nuttall’s pussytoes 
Androsace septentrionalis,ANSE, 2    Fairy candelabra 
Apocynum androsaemifolium,APAN, 2   Spreading dogbane 
Arctostaphylos uva-ursi,ARUV, 3    Bearberry 
Aster conspicuous,ASCO, 2    Showy aster 
Aster foliaceous,ASFO, 2    Leafy aster 
Astragalus miser,ASMI, 2     Timber milkvetch 
Balsamorhiza sagittata,BASA, 2    Balsamroot 
Betula glandulosa, BEGL, 3    Bog-birch 
Berberis repens,BERE, 3     Low oregongrape 
Bromus inermis,BRIN, 1    Smooth bromegrass 
Bryophytes,BRYO, 4      Mosses and Lichens 
Campanula rotundifolia,CARO, 2    Scotch bells 
Calamagrostis canadensis,CACA, 1   Bluejoint 
Calamagrostis rubescens,CARU, 1    Pinegrass 
Carex concinnoides,CACO, 1    Northwest sedge 
Carex spp.,CARX, 1     Sedge species 
Chrysopsis villosa,CHVI, 2     Hairy goldaster 
Danthonia intermedia,DAIN, 1   Timber oatgrass 
Dactylis glomerata,DAGL, 1     Orchardgrass 
Elymus glauca,ELGL, 1    Blue wildrye 
Erigeron compositus,ERCO, 2    Compound fleabane 
Erigeron pumilis,ERPU, 2     Shaggy fleabane 
Erigeron speciosus,ERSP, 2    Showy fleabane 
Festuca idahoensis,FEID, 1     Idaho fescue 

1 List represents plant species in text and tables in this report. 
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Appendix 1. Plant Species (cont’d). 
 
Latin Name      Common Name 
--------------------------------------------------------------------------------------------------------- 
Festuca scabrella,FESC, 1     Rough fescue  
Fragaria virginiana,FRVI, 2     Wild strawberry 
Gallium boreale,GABO, 2    Northern bedstraw 
Geum triflorum,GETR, 2     Old man’s whiskers 
Heuchra cylindrica,HECY, 2     Alum root 
Hieracium albiflorum,HIAL, 2   White hawkweed 
Hieracium scouleri,HISC, 2    Scouler’s hawkweed 
Hordeum jubatum,HOJU, 1    Foxtail barley 
Hypericum perforatum,HYPE, 2   St. John’s-wort 
Juniper communis,JUCO, 3    Common juniper 
Juncus spp.,JUNC, 1     Rush species 
Juniper scropulorum,JUSC, 3    Rocky Mountain juniper 
Koeleria cristata,KOCR, 1     Prairie junegrass 
Larix occidentalis,LAOC, 3    Western larch 
Lathyrus occidentalis,LAOI, 2   Creamy peavine 
Linnaea borealis,LIBO, 2    Twinflower 
Lomatium triternatum,LOTR, 2    Nine-leafed lomatium 
Medicago lupulina,MELU, 2     Black medic 
Medicago sativa,MESA, 2     Alfalfa 
Melilotus alba,MEAL, 2    White sweet-clover 
Monarda fistulosa,MOFI, 2    Wild bergamo 
Penstemon confertus,PECO, 2   Tiny penstemon 
Phleum pratense,PHPR, 1     Timothy 
Phlox rigida,PHRI, 2      Spiny phlox 
Pinus contorta,PICO, 3    Lodgepole pine 
Pinus ponderosa,PIPO, 3     Ponderosa pine  
Plantago patigonica,PLPA, 2    Narrow-leafed plantain 
Potentilla anserina,POAN, 2    Silverweed 
Poa compressa,POCO, 1     Canada bluegrass 
Potentilla gracilis,POGR, 2    Graceful cinquefoil 
Poa pratensis,POPR, 1     Kentucky bluegrass 
Poa spp.,POSP, 1      Bluegrass 
Populus tremuloides,POTR, 3    Trembling aspen 
Prunus virginiana,PRVI, 3     Chokecherry 
Pseudotsuga menziesii,PSME, 3    Douglas-fir 
Purshia tridentata,PUTR, 3     Bitterbrush 
Rhianthus minor,RHMI, 2    Yellow rattle 
Ribes cereum,RISP, 3      Squaw currant 
Rosa acicularis,ROAC, 3     Prickly rose 
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Appendix 1. Plant Species (cont’d). 
 
Latin Name      Common Name 
---------------------------------------------------------------------------------------------------------  
 
Rosa woodsii,ROWO, 3     Prairie rose 
Salix spp.,SALX, 3     Willow species 
Senecio canus,SECA, 2     Prairie groundsel 
Shepherdia canadensis,SHCA, 3    Soopolallie 
Solidago spathulata,SOSP, 2     Dune goldenrod 
Spirea betulifolia,SPBE, 3     Birch-leafed spirea 
Spirea pyramidata,SPPY, 3    Pyramid spirea 
Stipa columbiana,STCL, 1     Columbia needlegrass 
Stipa comata,STCO, 1     Needle-and-thread 
Stipa occidentalis,STOC, 1     Western needlegrass 
Stipa richardsonii,STRI, 1     Richardson’s needlegrass 
Symphoricarpus albus,SYAL, 3    Snowberry 
Taraxacum officinale,TAOF, 2    Dandelion 
Trisetum cernuum,TRCE, 1    Nodding trisetum 
Trifolium hybridum,TRHY, 2    Alsike clover 
Viola adunca,VIAD, 2     Early blue violet 
Vicia americana,VIAM, 2    American vetch 
 


