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1.0 Introduction 
 
The purpose of this inventory was to determine the quality of wildlife habitat in the 
Lower Souris River Watershed.  This inventory is part of the Lower Souris Ecological 
Goods and Services project.  The wildlife habitat types of interest for this study are 
riparian (lentic and lotic), native grassland, forest, cropland and tame grassland area.  
This list is essentially exhaustive of all land cover types.  Historically the Lower Souris 
watershed would have been fescue grassland with occasional aspen. 

To inventory the quality of wildlife habitat in the Lower Souris an assessment technique 
was required that captures a wide range of habitat characteristics.  The methods chosen 
were rangeland health and riparian health.  These assessment protocols evolved out of 
range management science to assess the ability of ecosystems to perform essential 
ecosystem functions. For example, riparian health assessment techniques use a variety of 
biotic and abiotic measurements to determine the extent to which a riparian area is 
performing filtration, sediment trapping, biomass production, erosion control and 
groundwater recharge (Adams et al. 2005).  Range health assessments measure the extent 
to which grasslands (tame or native) perform hydrologic functions, cycle nutrients, 
produce biomass and control erosion (Adams et al. 2005).  These assessments are usually 
performed by a walk through assessment and ocular estimates of key site indicators.  This 
is an efficient sampling method and is a good indicator of land management impacts on a 
site.   Each indicator is given a score and scores are summed to give a total percent 
health.  Dependent on the percent health sites are described as either: healthy, healthy 
with problems or unhealthy.  
 
Many of the variables gathered in range and riparian assessments are good correlates of 
habitat structure for wildlife.  For example, range condition (a component of range 
health) was found to be a predictor of habitat quality for grassland songbirds in 
Saskatchewan (Davis 2005).  Warren (2004) found that range health was a good predictor 
of habitat quality for waterfowl in east central Alberta.  In general, healthy rangeland and 
riparian areas will have tall structure, heavy cover and little bare ground.  Unhealthy 
rangeland and riparian areas typically will have low habitat structure.  It is important to 
note that wildlife species preference for high or low habitat structure is variable and it 
may desirable to have a variety of habitat structure on the landscape.  For a more detailed 
discussion please see White (2007) in this volume.   
 
A range health assessment technique does not exist for cropland so cropland habitat was 
classified as cereal, oilseed or summerfallow. 

 

 
2.0 Methods 
 
 
Forest, native grassland, lentic riparian  areas (wetland) and lotic riparian areas (streams) 
were assessed by the health assessment methods developed by Saskatchewan PCAP 



Greencover Committee (2008 a,b,c).  Tame grasslands were assessed following Adams et 
al. (2005).   Each of these methods involves making ocular estimates on 5-12 key 
indicator variables for the assessed area.  Each key variable (e.g. percent human caused 
bare ground) is given a score out of a possible total.  All scores are added and divided by 
the possible total to give a final percent range or riparian health.  Variables assessed for 
each method are presented on sample data sheets in Appendix I.  Each field assessment 
consisted of walking a wandering transect through the field to be assessed (usually a 
quarter section), then filling out the data sheet based on observations made.  For tame and 
native grassland assessments, a transect of ten 0.25 m2 quadrats at five meter intervals 
was used to supplement ocular estimates.  In each quadrat, species percent biomass, litter 
biomass and bareground were recorded.  Where multiple small wetlands or forest groves 
existed within a single field, all wetlands or groves were visited and then a single 
assessment filled out for the field.    
 
To determine appropriate sample sizes for this project, an a prioiri power calculation was 
done on two independent data sets. Forty seven riparian assessments were gathered in 
2004 giving an average riparian health of 63% and a standard deviation of 8%. A power 
calculation was made assuming that the 95% confidence intervals were to be plus or 
minus 5 %.  The following formula was used for the calculation. 
 
N = [(1.96 x S)/Error]2 

 

N = the sample size required for the desired 95% confidence intervals 
S = the standard deviation of the population 
Error = the confidence interval desired plus or minus the mean 
 
So for the riparian data set, a desired sample size of 10 assessments was calculated. 
 
For the Lower Souris Watershed for a total of 45 tame and native grassland assessments 
were also available (unpublished data).  Results were averaged and yielded an overall 
rangeland health of 65% and a standard deviation of 19.  For this data set, a desired 
sample size of 55 was calculated.  These data sets had different methodologies than used 
for the assessments in this project; however they provide an estimate of the relative 
sample size required for this project. 
 
Actual assessments were performed by two contractors hired by the Lower Souris 
Watershed. Contractors attended three days of training in June 3-5, 2008.  They spent two 
days in June calibrating ocular estimates  and reviewing methods before conducting any 
assessments.  Assessments were performed between June 15 and September 15. Each 
contractor has a target of provide 250 completed assessments (60 lotic, 60 lentic, 55 
tame, 55 native, 20 forest). Half of each of the riparian and forest assessments were to be 
completed with an upland cropland use.  Each contractor was provided with a list of 300 
random land locations to select from and could perform one of each type of assessment 
on that quarter section and one adjacent quarter section.  Data was entered into excel 
spreadsheets and a random 5% sample of data sheets were double checked for data entry 
errors.  A total of 379 assessments were completed.  Fewer assessments were completed 



than targeted for by about 25%.  The time required to complete each assessment was 
underestimated.  However, more than enough assessments were completed to meet the 
calculated desired sample size. 
 
3.0 Results 
 
Om average, native grasslands and forest habitats are currently unhealthy while riparian 
areas (lentic and lotic) and tame grasslands are healthy with problems (Table 1).     
 
 
Table 1:  Summary of health assessments in the Lower Souris River Watershed 2008 
 
Assessment type  Number of 

assessments 
Average percent 

health 
Native Grassland 62 33 
Tame 78 73 
Forest 42 39 
Lotic 79 73 
Lentic 118 75 
 379  

 
3.1 Native grassland 
 
Eighty-one percent of the native grasslands rated as unhealthy (Figure 1). This was 
mostly due to changes in species composition (score: 12/40), absent vegetation layers 
(score: 4/10) and reduced litter (score: 3/30). The changes in species composition are 
most likely due to the replacement of native species such as rough fescue (Festuca 
campestris) and green needle grass (Stipa viridula) by disturbance induced species such 
as Kentucky bluegrass (Poa pratensis). The absence of vegetation layers is mostly due to 
the absence of tall and mid height grasses. The average litter was only 224lbs/acre 
compared to the recommended level of 1000 lbs/acre for these types of grasslands. The 
results from the native grassland assessment therefore suggest that most of the native 
grassland habitat in the Lower Souris watershed is subject to overgrazing. 
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Figure1:  Percent of native grassland health assessments that rated as healthy, healthy 
with problems or unhealthy in the Lower Souris River Watershed 
 
3.2 Tame grassland 
 
Tame grasslands health assessments were almost equally divided between healthy and 
healthy with problems with only a small number rated as unhealthy (Figure 2).  The 
apparent health of tame grasslands is likely due to hayland and large acreages of recently 
seeded tame grasslands are present in the watershed.  These tame grasslands have not 
been subjected to long term grazing pressure and therefore tend to be healthier.  Where 
tame grasslands did loose scores was with litter load (7/15 points) and invasive weeds 
(3/6) points.  Tame grasslands had an average load of 290 lbs/acre of a recommended 400 
lbs/acre.  This variable litter load likely correlates well with habitat structure. Overall, 
most of the tame grasslands in the Lower Souris watershed appear to be have tall or 
intermediate height structure. 



46

49

5

Healthy

Healthy With
Problems

Unhealthy

 
Figure 2: Percent of tame grassland health assessments that rated as healthy, healthy with 
problems or unhealthy in the Lower Souris River Watershed 
 
3.3 Forest  
 
The majority of forest assessments rated as unhealthy (Figure 3).   Most of the points 
were lost in the forest assessment due to changes in species composition (12/40) and loss 
of structure (7/20).  The change in species composition reflects a loss of native forbs 
species and the invasion of exotic grasses such as Kentucky bluegrass and smooth brome.  
These changes may or may not be due to grazing pressure.  Change in structure reflects 
the loss of the tall shrub layer, which is likely due to grazing pressure.  Overall forested 
area of the Lower Souris appear to have low structure. 
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Figure 3: Percent of forest health assessments that rated as healthy, healthy with problems 
or unhealthy in the Lower Souris River Watershed 
 
3.4 Riparian areas 
 
Most of the lotic riparian areas assessed (62%) rated healthy with problems (Figure 4).  
No single factor was rated extremely low.  However problem areas included invasive 
species, reduction in tall woody species and physical disturbance of the riparian area.  
The reduction of tall woody species would suggest that about one third of the lotic 
riparian areas have tall habitat structure and around two thirds has intermediate habitat 
structure. 
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Figure 4: Percent of lotic riparian health assessments that rated as healthy, healthy with 
problems or unhealthy in the Lower Souris River Watershed 
 
 
Forty one percent of lentic health assessments rated as healthy (Figure 5).  Areas were 
points were lost include invasive species, reduction in woody species and physical 
disturbance.  Similar to the lotic assessments the reduction of tall woody species would 
suggest that the lentic riparian areas have 40% tall habitat structure and around 40% 
intermediate habitat structure. 
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Figure 5: Percent of lentic riparian health assessments that rated as healthy, healthy with 
problems or unhealthy in the Lower Souris River Watershed 
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Figure 6: Average Percent health of forest, lotic riparian areas and lentic riparian areas 
surrounded by tame grassland, native grassland and cropland in the Lower Souris 
watershed. 
 
 
Data was also collected on the upland habitat surrounding forest, lentic and lotic areas 
assessed.  Figure 6 shows the percent health of these areas surrounded by cropland, tame 
grassland or native grassland.  Riparian areas and forest tend to be in poorer health when 
surrounded by native grassland.  This result is likely because native grasslands appear to 
be grazed heavily, the associated habitats are likely grazed hard as well. 
 
3.5 Cropland 
 
A total of 75 riparian assessments had cropland reported as upland (Figure 7).  Most 
reported cereals as the upland habitat.   
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Figure 7: Percent of each cropland habitat types assessed in the Lower Souris River 
watershed 
 
 
4.0 Conclusion 
 
This information presented in this report when combined with the habitat inventory 
completed by Boychuk et al. (2008) will provide the basis for policy recommendations in 
the Lower Souris EGS project.   
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Appendix I – Sample Data Sheets for Completing Health Assessments 
 

 
 
 



 



 
 
 



 
 
 
 



 



 



 
 
 
 
 



 


