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[THIS REPORT DESCRIBES THE STATUS OF BIODIVERSITY AND HUMAN 
FOOTPRINT IN THE NORTH SASKATCHEWAN REGION]
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the chestnut-collared longspur 
is one of several grassland-
associated species found in the north 
saskatchewan region. read more on 
pages 22 and 34.
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The Alberta Biodiversity Monitoring Institute 
(ABMI) is an arm’s-length, not-for-profit scientific 
organization. The business of the ABMI is to monitor 
and report on the status (current condition) and 
trends of Alberta’s species, habitat, and human 
footprint.* The goal of the ABMI is to provide relevant 
scientific information on the state of Alberta’s 
biodiversity to support natural resource and land-use 
decision making in the province.

The ABMI is jointly delivered by Alberta Innovates 
- Technology Futures, the Royal Alberta Museum, 
the University of Alberta, and the University of 
Calgary. The ABMI Board of Directors includes 
representatives from the Government of Alberta; 
environmental non-governmental organizations; 
the forest, energy, and agriculture sectors; and the 
research community.

*The ABMI defines “human 
footprint” as the visible conversion of 
native ecosystems to temporary or 
permanent residential, recreational, 
agricultural, or industrial landscapes.

About the ABMI
The ABMI reports on a range of biodiversity 
indicators that act as a guide for establishing 
biodiversity-related management goals and tracking 
performance against those goals. Notwithstanding, 
the ABMI is not a management agency and does not 
make management recommendations. The ABMI 
generates value-neutral, independent, and publicly 
accessible data.

The ABMI is guided by a core set of principles—we are 
independent, objective, credible, accessible, transparent, 
and relevant.
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The Alberta Biodiversity Monitoring Institute 
(ABMI) measures and reports on the state of 
biodiversity and human footprint across the province. 
This report presents data on several indicators of 
environmental health for the North Saskatchewan 
Region of Alberta, one of seven land-use planning 
regions in the province.

The North Saskatchewan Region makes up 13% 
of Alberta’s land area. Bisecting the province and 
encompassing five of Alberta’s six natural regions, 
this varied landscape includes a diversity of 
ecosystems and land uses. 

As of 2012, human footprint covered 53.3% of the 
North Saskatchewan Region, up from 50.1% in 
1999.** This increase was largely due to forestry 
footprint, which increased from 1.0% to 2.3% in the 
region. Agriculture footprint is the largest human 
footprint, covering 44.4% of the North Saskatchewan 
Region, and is located predominantly in the Parkland 
(69.2%), Boreal (45.6%), and Grassland (49.2%) 
Natural Regions. Transportation footprint was evenly 
dispersed across much of the region, covering 2.5% of 
the area. Forestry footprint, almost entirely located in 
the Foothills Natural Region, covers 2.3% of the area. 

Overall, 10% of the North Saskatchewan Region is 
managed as protected areas, with Banff National Park 
accounting for the majority.   

The ABMI assessed the status of 542 species in the 
North Saskatchewan Region and found them to be, 
on average, 65% intact.† Biodiversity intactness 
by natural region ranged from 55% in the Parkland 
Natural Region to 87% in the Foothills and Rocky 
Mountain Natural Regions. At present, the biggest 
ecological changes are associated with the lower than 

** The measure of forestry footprint includes both recent and older logging activity in the region. The ABMI is currently conducting research to determine how to 
account for the recovery of biodiversity in forests that are regenerating following logging.

† The ABMI’s Intactness Index is used to report on the health of biodiversity within regions of Alberta. The index ranges from 100% intact to 0% intact—an area with 
little evidence of human impact is nearly 100% intact; a parking lot surrounded by big-box stores is nearly 0% intact. The Species Intactness Index is a measure of 
how much more or less common a species is relative to its respective reference conditions.

‡ Threat categories for species at risk as identified by the Government of Canada and/or the Government of Alberta. This assessment includes species identified by 
Canada’s Committee on the Status of Endangered Wildlife in Canada (COSEWIC) as Endangered, Threatened, Special Concern, or Data Deficient; Canada’s Species 
at Risk Act  (SARA) as Endangered, Threatened, or Special Concern; Alberta’s Ministry of Environment and Sustainable Resource Development (ESRD) as May Be 
at Risk, At Risk, Sensitive, or Undetermined; Alberta’s Endangered Species Conservation Committee (AB ESCC) as Endangered, Threatened, Special Concern,  
Data Deficient, or In Process.

Report Summary
expected abundance of species that require native 
prairie habitat for breeding, such as Baird’s Sparrow, 
Sprague’s Pipit, and many vascular plant species.  
A number of these species are at the northern extent 
of their breeding range in the Parkland Natural 
Region of the North Saskatchewan Region.

Additional results of note include the following:

• Species that thrive in agricultural landscapes 
or disturbed habitat, such as the Coyote, Song 
Sparrow, and Red Fescue, were more abundant 
than expected.

• Species that prefer old-forest habitat,  
like the Brown Creeper, Marten and Fisher,  
and Spreading Woodfern, were found to be less 
abundant than expected. 

• A total of 78 non-native plants were detected in the 
North Saskatchewan Region, including 9 noxious 
weeds and 15 nuisance weeds as defined by Alberta’s 
Weed Control Act. 

• The ABMI assessed the status of 37 species at risk‡ 
in the North Saskatchewan Region. Of the assessed 
species, most were less abundant than expected. 

This report describes the current status of biodiversity 
in the North Saskatchewan Region. Over the next 
few years, the ABMI will broaden its assessment of 
biodiversity to include status and trend reporting for 
lichens and wetlands, as well as trend analysis for all 
species groups included in this report. These same 
assessments will be generated and updated for all  
seven planning regions in the province.
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Alberta has experienced tremendous economic 
growth in recent decades, largely driven by resource 
development in the forest and energy industries. 
This development, along with a long history of 
agriculture in many parts of the province, has led 
to competing demands on the land base. To deal 
with these pressures, the Government of Alberta 
has initiated the Integrated Resource Management 
System (IRMS). The goal of the IRMS is to 
understand and manage the cumulative effects of 
economic development on Alberta’s environment 
and communities.[1] Under this approach, targeted 
outcomes must be defined for environmental values 
(e.g., wildlife, water quality, fisheries) as well as social 
and economic values. Two government initiatives 
figure strongly in the province’s IRMS—regional 
planning under Alberta’s Land-use Framework and 
Alberta’s environmental monitoring system. 

Under the Land-use Framework, the Government of 
Alberta is developing seven land-use plans. In August 
2012, the government approved the first of these 
plans—Lower Athabasca Regional Plan (LARP)[2]—
followed by the South Saskatchewan Regional Plan in 
September, 2014. A large part of this planning process 
is managing the long-term trade-offs associated  
with economic, social, and environmental priorities.  
In support of the planning process, the Government 
of Alberta has stated that these land-use plans will 
identify clear environmental objectives for air, land, 
water, and biodiversity. 

* The ABMI defines “native habitat” as undeveloped habitat that is distant enough from human footprint that it meets the particular management  
objectives of stakeholders.

Introduction
The ABMI is an independent monitoring 
organization that contributes to Alberta’s 
environmental monitoring system. We measure the 
health of biodiversity and changes in human land 
use (i.e., human footprint) in Alberta, including the 
seven planning regions. Our biodiversity, habitat, 
and human footprint data are designed to measure 
progress toward environmental outcomes as 
identified in each land-use plan. 

In this report, we describe the status of species, 
native habitat,* and human footprint in one of 
the seven land-use planning regions—the North 
Saskatchewan Region (Figure 01). We report the 
current status of hundreds of species and  
highlight those that show the most sensitivity to 
human development. We also provide information  
on trend of human footprint over the past 13 years.  
The information in this report can be used as a 
foundation for evaluating the sustainability of resource 
development in the North Saskatchewan Region. 



7
figure 01

there are seven land-use planning regions in alberta; this report focuses on the north saskatchewan region.
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Biodiversity is the variety of life on Earth—from the 
multitude of species that live in a drop of water to 
the vast array of wildlife that depends on the world’s 
largest ecosystems. Though its importance is not 
always immediately evident, biodiversity is critical 
to human health and well-being, providing us with a 
number of benefits that we often take for granted. 

For example, ensuring healthy aquatic ecosystems 
in our environment is the most cost-effective way 
of providing a clean and reliable source of drinking 
water.[3] Productive forest ecosystems grow trees that 
not only supply our sawmills and pulp mills, but also 

Why Biodiversity Matters
act as an important storehouse of carbon, which helps 
to mitigate climate change. Approximately one-third 
of the fruits and vegetables we buy at the grocery 
store require pollination by the many insect species 
that are an important part of biodiversity. In addition, 
the products we find in our medicine cabinets are 
often derived from plants. In fact, approximately 25% 
of the world’s bestselling prescription medications are 
derived from plant-based biodiversity products.[4]  
And finally, natural areas provide opportunities 
for hiking, hunting, fishing, and berry picking. 
Biodiversity is all around us every day, and it plays  
an enormous role in supporting our way of life.  
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From the boreal forest in the north to the grasslands 
in the south, the ABMI monitors the state of Alberta’s 
biodiversity. To do this, the ABMI employs a 
systematic grid of 1,656 site locations, spaced 20 km 
apart, to collect biodiversity information on terrestrial 
and wetland sites (Figure 02).

At each location, ABMI technicians record the species 
that are present, and measure a variety of habitat 
characteristics. For species that cannot be identified in 
the field (e.g., mites and lichen), ABMI taxonomists at 
the Royal Alberta Museum sort, identify, and archive 
samples to complete the Institute’s species-level 
dataset. Through our field and laboratory efforts,  
the ABMI tracks over 2,000 species. 

The ABMI’s Geospatial Centre also monitors the state 
of Alberta’s human footprint at two spatial scales:

1.  Using a sampling design, the ABMI monitors 
human footprint annually in a 3 × 7 km area 
around each ABMI site location.  These detailed 
annual samples of human footprint are available 
from 1999 to 2012, except for 2000 and 2006.*

2.  At the provincial scale, existing satellite 
imagery is used to create a wall-to-wall 
inventory of human footprint of the entire 
province. This Inventory of Provincial Human 
Footprint is a compilation of externally sourced 
information about provincial human footprint, 
supplemented with ABMI remote sensing data 
that has undergone quality- control procedures. 
The Inventory of Provincial Human Footprint is 
available for 2007 and 2010.

These mapped products are updated at regular 
intervals to track changes in human footprint and 
habitat through time.

ABMI Measures Biodiversity
The ABMI’s dataset is used to identify relationships 
between human land use, habitat, and species 
abundance when and where they exist. The scale and 
depth of the ABMI’s monitoring program described 
above make it a unique program nationally, and 
a leader internationally. Members of the ABMI’s 
Science Advisory Committee (an external review 
board) describe the ABMI as “one of the premier 
monitoring programs in the world” (Dr. Reed Noss  
of the University of Central Florida) and “leading  
the biodiversity monitoring charge in Canada”  
(Dr. Jeremy Kerr of the University of Ottawa).

figure 02 

the north saskatchewan region represents 13% (85,787 km2) 
of alberta’s total land area. the abmi has 210 of our 1,656 
survey sites in the north saskatchewan; 68 of these sites have 
been sampled from 2003 to 2012.

*Trend data from the years 2000 and 2006 are not included because data from those years are unreliable.
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Species 

To assess the status of species, the ABMI collects 
and analyzes data on breeding birds, winter-active 
mammals, armoured mites, vascular plants, and 
mosses. To report on the status of species, the ABMI 
has developed a metric called the Biodiversity 
Intactness Index. The index ranges from 0% to 100% 
and is interpreted as follows (see Figure 03 for a 
visual guide):

• If a species is 100% intact in a given area, the abundance 
of the species is equal to the abundance one would expect 
in an area without any human footprint.

• As the index declines, it reflects one of two possible 
scenarios. In the first, the species abundance is lower 
relative to an area with no human footprint. In other 
words, the species has become rarer. In the second 
scenario, the species is more abundant than expected.  
In both instances, species abundance has been perturbed 
from a reference condition due to human impact.

Native Habitat

To assess the status of native habitat, the ABMI uses 
remotely sensed data. To report on the status of native 
habitat, the ABMI presents the percentage of land 
cover that has no human footprint, as well as the per 
cent area that is designated as protected in a region.

Biodiversity Indicators in This Report
Habitat loss is a major driver of biodiversity decline on the planet.[5] In the North Saskatchewan Region, 
habitat is being modified by, or lost to, a range of human activities, particularly agriculture, forestry, and energy 
development. Responsible management of this region depends on understanding the complex interactions 
between species, habitat, and human footprint.  Our data is used to generate indicators of these factors in the 
following ways:

Human Footprint

To assess the status of human footprint, the ABMI 
uses the GIS Inventory of Provincial Human 
Footprint and the 3 × 7 km detailed inventory of 
human footprint. To report on the status of human 
footprint, the ABMI presents the percentage of 
land directly altered by human activities, which is 
interpreted as follows:

• 0% means there is no visible human footprint.

• 100% means the landscape has been completely 
modified by human footprint.

In general, cities and cultivated fields have high 
human footprint, while protected and undeveloped 
areas have low human footprint. Trend information 
on human footprint is based on the 3 × 7 km detailed 
inventory of human footprint available from 1999 to 
2012 (except for 2000 and 2006). 

See the North Saskatchewan Planning Region 
Supplemental Report (available at www.abmi.ca)  
for further details.
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figure 03 the abmi biodiversity intactness index

the abmi uses the biodiversity intactness index to report on the health of a species in a region. in this figure, we illustrate how 
the index changes for:

• a “decreaser” species, the baird’s sparrow

• an “increaser” species, the coyote

the intactness index ranges from 0% to 100%. at 100% intact, the abundance of both species is equal to the abundance expected 
in an undisturbed area—one with 0% human footprint. as the intactness index declines toward 0%, it reflects a change in the 
abundance of a species in response to human footprint:

• for the sparrow, a decrease in number is observed.

• for the coyote, an increase in number is observed.
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The North Saskatchewan Region bisects the 
province from the Rocky Mountains in the west to 
the Saskatchewan border in the east, encompassing 
a diversity of ecosystems and land uses. The North 
Saskatchewan Region includes (Figure 04): 

• 13%, or 85,787 km2, of Alberta—an area slightly 
smaller than the state of Maine.

• Five of Alberta’s six natural regions. The Rocky 
Mountain Natural Region in the west gives way 
to the Foothills Natural Region, followed by the 
transitional Parkland Natural Region to the east. 
The Boreal Forest Natural Region also covers large 
areas while two small pockets of the Grassland 
Natural Region occur in the south.  

• The Parkland Natural Region forms a broad 
transitional area between the drier grasslands  
to the south, and the boreal forest to the north.  
The parkland has characteristics of these 
surrounding ecosystems from mixed Aspen 
Poplar forests of the boreal to native grassland. 
This part of the North Saskatchewan Region has 
seen the greatest population growth and the most 
agricultural and industrial development. 

• Privately owned land makes up more than 60  
per cent of the region. 

• The North Saskatchewan River is a glacier-fed 
river originating in the Rocky Mountains and 
flowing through the region. This is the main water 
supply for much of central Alberta.

• This region includes 19 Indian reserves, which 
belong to 14 different First Nations, two Métis 
settlements, and several administrative regions of 
the Métis Nation of Alberta. These First Nations 
groups are mainly descendants of the Cree, 
Nakota, Blackfoot, and Saulteaux-Ojibway people, 
who have lived in this area for millennia. 

The status of biodiversity, native habitat, and human 
footprint in the North Saskatchewan Region is the 
focus of this report. Results are presented for the 
overall region, and broken down by Natural Region to 
reflect the shifts in ecosystems and land-uses moving 
from west to east across the region.

there are four forest 
management agreements in the 
region, which are responsible 
for approximately 12% of the 
provincial annual allowable cut 
for coniferous forests, and 4% 
for deciduous forests.  

Reporting Area
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the largest concentration of 
industrial activity in alberta is 
located in the industrial heartland, 
northeast of edmonton. this activity 
includes petrochemical processing 
plants; oil, natural gas, and bitumen 
pipelines; transmission lines; and 
transportation infrastructure.

centrally located is edmonton, 
alberta’s capital city. edmonton 
and 23 surrounding communities 
constitute the capital region, which 
has a population of approximately 
1.12 million people. the population  
is expected to double by 2041.

the headwaters of the north 
saskatchewan river originate in the 
rockies, providing central alberta 
with much of its water supply. 

six coal mines operate in the 
north saskatchewan region, which 
produce most (~65%) of alberta’s 
coal. there are two additional 
deposits of coal that are 
recoverable by surface mining. 

agriculture, including livestock 
and crop production, is one of the 
main economic drivers in the region, 
supporting the livelihood of many 
rural municipalities. 

figure 04

the north saskatchewan region,  
an 85,787 km2 area in central alberta, 
is the focus of this report. 

legend

boreal 

foothills

grassland

parkland

rocky mountain
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The ABMI defines human footprint as the visible 
conversion of native ecosystems to temporary or 
permanent residential, recreational, or industrial 
landscapes. This includes activities that support the 
energy, forest, and agriculture industries; residential 
settlement; and transportation infrastructure.  
At present, summaries of human footprint do not 
account for the recovery of biodiversity in forests that 
are regenerating following temporary disturbances  
such as logging or energy exploration (e.g., seismic 
lines). For example, a regenerating cutblock or seismic 
line is treated the same as a more recent disturbance 
of the same type. The ABMI is currently advancing the 
science necessary to account for this regeneration so 
that recovering areas can make a reduced contribution 
to the estimate of total human footprint.

as of 2012, the total human footprint 
across the north saskatchewan region 
was 53.3% (figure 05, figure 06a).  

Human footprint ranged from a low of 1.1% in the 
Rocky Mountain Natural Region to a high of 77.8%  
in the Parkland Natural Region (Figure 06A).

figure 05

the percentage of total human 
footprint (vertical bars), agriculture 
footprint, transportation footprint, 
forestry footprint, and residential 
footprint in the north saskatchewan 
region from 1999 to 2012. 

human footprint data, including footprint type, amount, and trend, provide the context for interpreting the 
biodiversity intactness index. as the per cent area of human footprint increases, the risks to biodiversity in 
the region also increase. some species thrive in landscapes with high human footprint while other species 
decrease in abundance.

RESULTS

Human Footprint
For the North Saskatchewan Region as a whole, 
agriculture footprint was the largest footprint, 
covering 44.4% of the area in 2012 (Figure 06B). 
Furthermore, agriculture was the dominant footprint 
in the Parkland, Boreal, and Grassland Natural 
Regions. Agriculture footprint is a legacy of the rich 
farming history in this region. The construction of 
the national railroad, combined with federal policies 
aimed at settling Western Canada, supported the 
conversion of much of the region’s native parkland into 
cultivated agricultural land. Transportation footprint, 
the second-largest footprint at 2.5%, is evenly 
dispersed across much of the region (Figure 06C), 
followed closely by forestry footprint (concentrated 
in the Foothills Natural Region) at 2.3% (Figure 06D), 
and residential footprint at 2.0% (Figure 06E).  
Energy footprint and commercial footprint each 
covered approximately 1% of the North Saskatchewan 
Region (maps not shown).

The total area of human footprint in the North 
Saskatchewan Region increased by 3.2% between 1999 
and 2012 from 50.1% to 53.3% (Figure 05). Forestry 
footprint showed the largest growth, increasing from 
1.0% in 1999 to 2.3% in 2012, followed by commercial 
footprint, which increased by 0.7%, and agriculture 
footprint, which increased by 0.6%.

YEAR 
1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
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06a

total human footprint covers 53.3%  
of the north saskatchewan region. 
total human footprint is also 
summarized by natural region. 

06e

residential footprint covers 2.0% 
of the north saskatchewan region. 
residential footprint is also 
summarized by natural region.

legend

north saskatchewan region

human footprint percentage
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06b 

agriculture footprint covers 44.4% of the north 
saskatchewan region. agriculture footprint is 
also summarized by natural region.  

06c 

transportation footprint covers 2.5% of the 
north saskatchewan region. transportation 
footprint is also summarized by natural region. 

06d 

forestry footprint covers 2.3% of the north 
saskatchewan region. forestry footprint is 
also summarized by natural region. 

figure 06

distribution of human footprint across the north saskatchewan region circa 2010, including: 06a. all human footprint categories 
combined; 06b. agriculture footprint; 06c. transportation footprint; 06d. forestry footprint; 06e. residential footprint. 
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Native Habitat

People’s perception of wilderness often includes 
undisturbed expanses of forest, river, and lake 
ecosystems. The ABMI uses the phrase and concept of 
“native habitat” to identify areas in Alberta, including 
in the North Saskatchewan Region, that have not been 
visibly disturbed by humans. Natural disturbances, 
such as wildfire and insect outbreaks, and indirect 
effects of humans, like pollution, still occur. While many 
definitions of native habitat exist, the ABMI defines 
it as undeveloped vegetation that is distant enough 
from human footprint that it meets the particular 
management objectives of stakeholders. 

Proximity of human footprint can affect how species 
use habitat. For example, some species can effectively 
use habitat that is adjacent to human footprint while 
others require habitat that is more distant. Therefore, 
we measure native habitat using four different buffer 
distances: 0 m, > 50 m, > 200 m, and > 2 km away 
from footprint. These distances delimit the amount 

Habitat and Protected Areas

figure 07

total area and per cent area of native habitat in the north saskatchewan region. 

of native habitat available with a given “buffer” from 
human footprint. For example, at 0 m from human 
footprint, all native habitat in the region is included. 
However, at > 50 m, only native habitat that is at least 
50 m away from human footprint is included.

As of 2010, 48% of the North Saskatchewan Region is 
composed of native habitat when no buffer is applied. 
When a 2 km buffer is applied to all human footprint, 
10% of the North Saskatchewan would be classified 
as native habitat, all of which is located in Banff 
National Park (Figure 07). 

As a note of caution, our summary of native habitat  
does not yet account for some forms of human land use  
(e.g., livestock grazing or hunting) that may not be 
consistent with the management objectives of a particular 
stakeholder. Successional recovery in cutblocks and 
seismic lines is also not yet accounted for.



17

Protected Areas

Protected areas are an important landscape- level 
management tool to conserve biodiversity. Resource 
managers and conservationists are often interested 
in protecting native ecosystems with little to no 
human footprint to maintain the biodiversity within 
these naturally functioning systems.[6]

Overall, 10% (8,611 km2) of the North Saskatchewan 
Region is managed as protected areas* (Figure 08), 
including two national parks (Banff and Elk Island) 
and 135 parks in the provincial parks system 
(including provincial parks, provincial recreation 
areas, wildland provincial parks, wilderness areas, 
natural areas, and ecological reserves). 

The largest and most well-known protected area in 
the North Saskatchewan Region is Banff National 
Park. Covering a total area of 6,697 km2, this park 
represents 77% of the protected area in the North 
Saskatchewan Region. Established in 1885 as 
Canada’s first national park, Banff National Park  
is an iconic symbol of Canadian wilderness. 

Elk Island National Park, the second-largest park in 
the region, protects native parkland, an ecosystem that 
has largely been converted to agriculture. This park is 
also home to a herd of free-roaming bison which has 
been used to support reintroduction efforts throughout 
the bison’s former range. 

*The ABMI’s definition of protected areas in the North 
Saskatchewan Region includes Alberta’s parks and protected 
areas network, national parks, and National Wildlife Areas. 

figure 08 

distribution of protected areas 
in the north saskatchewan 
region. overall, 10% of the north 
saskatchewan region is managed as 
protected areas.

legend

north saskatchewan region

protected areas

Banff National Park
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Thousands of plant and animal species live in the 
North Saskatchewan Region. The ABMI assessed the 
status of species from five taxonomic groups—native 
birds, winter-active mammals, armoured mites, 
vascular plants, and mosses.*  These groups represent 
a small but diverse subset of all species in the region. 
For each group, intactness is presented for the North 
Saskatchewan Region as a whole, and for the following 
natural regions: Foothills and Rocky Mountain 
combined, Boreal, Parkland, and Grassland. 

the abmi assessed the status of 542 
common native species in five taxonomic 
groups in the north saskatchewan 
region. intactness ranged from 59% for 
native plants to 82% for winter-active 
mammals (table 01).

*We use the noun “mosses” to collectively refer to mosses, hornworts, and liverworts, which are non-vascular plants technically known as bryophytes.

**Overall intactness is calculated as the average of the five taxonomic groups as opposed to the average of individual species’ intactness values. 
†With the exception of the Boreal Natural Region, mammal intactness results are somewhat higher than the other taxonomic groups, particularly in the Parkland 
and Grassland Natural Regions, raising overall biodiversity intactness for these regions.

Intactness of Biodiversity

table 01 

intactness** for different components of biodiversity in 
the north saskatchewan region as a whole, and constituent 
natural regions.

Biodiversity intactness by natural region ranged 
from 55% in the Parkland Natural Region to 87% in 
the Foothills and Rocky Mountain Natural Regions. 
Within each natural region, the groups that are most 
affected by human development are:

• Foothills and Rocky Mountain: 76% for native birds 

• Boreal: 53% for native birds 

• Parkland: 39% for native plants 

• Grassland: 54% for native plants

It is important to note that the intactness results in this 
report are averages for specifically defined areas in the 
North Saskatchewan Region. As with most landscapes 
in Alberta, specific locations within this region are 
nearly 0% intact (e.g., active industrial sites in the 
Capital Region), and other sites are 100% intact  
(e.g., undeveloped forest and wetland habitat in the 
Rocky Mountains). See Figure 09 for an explanation 
of how the Biodiversity Intactness Index changes 
depending on the area of focus.

Overall intactness

Biodiversity Component

Natural Regions

Native birds

Winter-active mammals†

Armoured mites

Native plants

Mosses

Number of
Species

64 %

61 %

86 %

57 %

54 %

62 %

210

58

4

17

116

15

Intactness
Total Number 

of Species

65 %

61 %

82 %

63 %

59 %

62 %

542

103

10

71

265

93

IntactnessNumber of
Species

55 %

55 %

86 %

46 %

39 %

48 %

210

58

4

17

116

15

IntactnessNumber of
Species

59 %

53 %

62 %

64 %

59 %

55 %

426

81

10

62

183

90

IntactnessNumber of
Species

87 %

76 %

94 %

87 %

88 %

88 %

294

74

10

25

122

63

Intactness

Overall Biodiversity 
IntactnessFoothills & Rockies Boreal Parkland Grassland



19

For Biodiversity Intactness,  
Context Matters

10 19

9 10 9

11 24

0 0.4 0.8 1.6 2.4 3.2 Kilometeres

26 60 39 67 86 93 88

49 52 41 58 87 88 89

36 12 10 19 59 82 86

49 36 9 10 9 66 82

65 51 11 24 52 76 92

71 85 22 78 88 89 92

0 0.45 0.9 1.8 2.7 3.5 Kilometeres

88 80 65 57 58 54 73 81 86 86 81 80 81 94

90 74 46 36 24 27 9 43 63 91 92 89 85 93

90 87 83 61 48 16 26 60 39 67 86 93 88 99

89 87 84 85 55 28 49 52 41 58 87 88 89 95

88 87 66 49 13 26 36 12 10 19 59 82 86 92

87 87 56 32 19 38 49 36 9 10 9 66 82 94

92 85 66 36 28 35 65 51 11 24 52 76 92 94

91 87 66 31 41 65 71 85 22 78 88 89 92 93

91 85 87 75 75 85 87 51 38 87 92 92 92 93

91 91 81 74 89 89 90 72 63 90 90 92 91 91

89 93 91 90 89 88 88 90 91 88 89 91 92 93

90 91 89 90 82 89 90 87 93 92 89 92 92 94

89 89 88 89 68 84 84 91 89 90 90 91 91 91

0 0.75 1.5 3 4.5 6 Kilometeres

09a. 7 quarter sections with intense  
human development  
average intactness: 13%

09b. 42 quarter sections with low to 
intense human development 
average intactness: 56%

09c. 182 quarter sections with low to 
intense human development 
average intactness: 72%

figure 09

estimated biodiversity intactness maps‡ with biodiversity intactness index values for each quarter section of land within a 
given area. shading represents biodiversity intactness from low (red square: 0%–10%) to high (dark green square: 91%–100%). 
09a. intactness values (9%–24%) for 7 quarter sections. 09b. intactness values (9%–93%) for 42 quarter sections, including 
the 7 quarter sections presented in 09a. 09c. intactness values (9%–99%) for 182 quarter sections, including the 42 quarter 
sections presented in 09b.

Using statistical models, the ABMI estimates Biodiversity Intactness Index values for each quarter section  
in Alberta. Based on these, the average intactness for a given area can be calculated. 

The example above, however, illustrates that average intactness depends on the area of focus. If we focus 
exclusively on an area of intense human development, such as the area in Figure 09A, average intactness will 
be very low. By contrast, if we consider areas with a range of human development from minimal to intense, 
such as those shown in Figures 09B and 09C, average intactness will increase accordingly. 

The context dependence of the Biodiversity Intactness Index must be considered when interpreting data 
contained in this report.

‡ Please refer to page 21 of the report for an explanation of how estimated biodiversity intactness maps are interpreted.
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Based on data collected throughout the province,  
the ABMI has developed statistical models that  
describe the relationship between the relative 
abundance of individual species, habitat, and human 
footprint by natural region for each species that has 
sufficient data. These statistical models are used 
to calculate the Biodiversity Intactness Index for 
individual species in the North Saskatchewan Region. 
The models can be used to estimate the Intactness 
Index for each species for every quarter section of 
land in the North Saskatchewan Region—in other 
words, for locations where the ABMI is not directly 
monitoring. Using the ABMI’s Inventory of Human 
Footprint (circa 2010) and data on vegetation types, 
the average intactness of over 500 species in the North 
Saskatchewan Region has been estimated and mapped 
to generate an overall picture of biodiversity across this 
landscape (Figure 10). 

The estimated intactness map provides a visual 
representation of biodiversity intactness across the 
North Saskatchewan Region. Clearly, the map shows 
that some areas have little to no human footprint, 

Estimated Intactness of Biodiversity
particularly on the western edge of the region, and 
thus higher biodiversity intactness (shown as green 
in Figure 10). On the other hand, much of the eastern 
half of the region has more intense human footprint, 
which results in lower biodiversity intactness  
(< 30%, shown as orange in Figure 10).  

Any interpretations of estimated biodiversity 
intactness maps must take the following into account:

• The information in the estimated intactness map 
is preliminary and will change as analyses are 
refined and as more data are gathered.

• There may be considerable uncertainty in the 
intactness value for any particular quarter section. 
(i.e., variance in the quarter section predictions is 
not yet reported by the ABMI).

• ABMI estimated biodiversity intactness maps are 
intended to show broad patterns of intactness,  
not exact values for each quarter section.
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figure 10 

average estimated intactness for over 500 species in the north saskatchewan 
region. orange identifies the quarter sections that are predicted to have the 
lowest average biodiversity intactness while dark green quarter sections have  
the highest average intactness. 
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The North Saskatchewan Region supports a diversity 
of birds in the many available habitats that result from 
the changes in vegetation and climate moving from west 
to east across the region. At the extremes are the alpine 
species in the Rockies to the west, and the grassland and 
wetland species in the prairies to the east. 

In the mountains, the bird community changes from high 
elevation to low elevation. In alpine habitats, species 
like the Gray-crowned Rosy Finch and American Pipit 
are found. Moving down in elevation to the conifer-
covered mountain slopes, bird species diversity increases 
substantially; we find species that aren’t found anywhere 
else in Alberta, such as the Varied Thrush, Clark’s 
Nutcracker, and Townsend’s Warbler. Moving lower still 
in elevation to the foothills, we find many of the upper-
slope species, but more boreal and parkland-associated 
species as well. One prominent species in the Foothills 
Natural Region is the Pileated Woodpecker. This 
woodpecker excavates holes in large dead and dying  
trees to nest; once vacated, these cavities are used by 
many other species. 

The Parkland Natural Region is a transition zone 
between grassland ecosystems to the south and boreal 
ecosystems to the north. No bird species is unique 
to this region; instead, the bird community shares 
characteristics of both these ecosystems. 

The eastern section of the North Saskatchewan 
Region is part of the prairie pothole region, otherwise 
known as the “duck factory” of North America.  
This is a globally significant breeding area for 
waterfowl, and several sites have been identified as 
Important Bird Areas in recognition of the essential 
habitat provided for bird populations.

in this section of the report we profile (by taxonomic group) species that showed the biggest difference from 
reference conditions. we also profile non-native plants and species at risk. to see the complete dataset on all the 
species assessed, please consult the supplemental material associated with this report (available at www.abmi.ca).

SPECIES

Birds
 the abmi assessed the status of 103 native 
birds in the north saskatchewan region 
and found them to be, on average, 61% 
intact (figure 11).

Within natural regions, native birds ranged from 53% 
intact in the Boreal to 76% intact in the Foothills and 
Rocky Mountain Natural Region (Figure 11).

figure 11 

native bird average species intactness overall and by natural 
region, including the foothills and rocky mountain natural 
regions combined, boreal natural region, parkland natural region, 
and grassland natural region. number of birds (n) with sufficient 
data to calculate intactness is shown for each region.

sprague’s pipit is a native grassland specialist,  
avoiding cultivated areas, croplands, hay fields,  
and tame pasture. at 16% intact, sprague’s pipit was 
84% less abundant than expected. 
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Of the 10 species most sensitive to human footprint 
(Figure 12), three species (Baird’s Sparrow, Sprague’s 
Pipit, and Chestnut-collared Longspur) are native 
grassland species; these species were only detected in 
the Parkland Natural Region. Similarly, the four species 
(Black-throated Green Warbler, Cape May Warbler, 
Ovenbird, Western Tanager) that prefer old-forest 
habitat for nesting and feeding were detected mostly in 
the Foothills and Boreal Natural Regions. Eight of the 
ten species are listed as “sensitive” in Alberta; only the 
Ovenbird and Palm Warbler are listed as “secure.” 

The three species that benefit the most from human 
footprint are the Barn Swallow, Horned Lark, and Song 
Sparrow (Figure 12); all three species increase with 
agriculture footprint or linear footprint. 

Overall, the strongest changes to birds in the North 
Saskatchewan Region are associated with the decrease 
in abundance of grassland and parkland species, and an 
increase in abundance of human-associated species.  

figure 12 

intactness (with 90% 
confidence intervals) 

of 20 bird species in the 
north saskatchewan region 

that showed the largest 
departure from reference 

conditions; we show the 
10 species that are most 

sensitive to human footprint 
and the 10 species that 

benefit most from human 
footprint. note: bars 

for each species indicate 
difference from intact 

reference conditions; species 
intactness is presented by 

the numerical value adjacent 
to the bar.
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Mammals of the North Saskatchewan Region include 
many well-known species that are emblematic of  
the Canadian wilderness, such as Beaver, Moose,  
Elk, Canada Lynx, Grizzly Bear, and Gray Wolf.  
Even a small population of Bison, located in Elk 
Island National Park, can be found in this diverse 
landscape. But the assemblage of mammals in some 
parts of this region has changed significantly in  
the past 200 years as a result of the fur trade,  
human settlement, and industrial development. 

Historically, herds of bison roamed this region, 
with top predators like the Gray Wolf and Grizzly 
Bear following in their wake as the bison’s main 
predator. In the 19th century, however, the North 
Saskatchewan River was one of the most important 
fur trade routes in North America; fur traders were 
very efficient at removing fur-bearing mammals from 
the parkland of the North Saskatchewan Region.  
And, with the arrival of settlers in the late 1800s and 
early 1900s, much of the parkland was converted 
from native vegetation to agricultural land uses 
resulting in a decline in wildlife habitat.[7]

Despite the loss of large, iconic species from some 
areas of the North Saskatchewan Region, many 
mammal species are still abundant and are thriving in 
the human-altered landscape. White-tailed Deer find 
shelter in the woodlands and graze in the grassland 
and agricultural fields. The Snowshoe Hare and 
Red Squirrel are common in forested areas. Water-
dependant animals like the Beaver and Muskrat can 
be found in ravines and wetlands, and Coyotes hunt 
the resident rodent populations. Larger mammals, 
such as the Grizzly Bear, Gray Wolf, and Wolverine, 
that require large undisturbed areas to make a living, 
are mostly found in remote areas to the north in the 
boreal forest, and to the west in the foothills and 
Rocky Mountains.

the abmi assessed the status of 10 winter-
active mammal species or groups of species 
in the north saskatchewan region using 
winter tracking data. we found them to be, 
on average, 82% intact (figure 13).

figure 13 

winter-active mammal average species intactness overall and 
by natural region, including the  foothills and rocky mountain 
natural regions combined, boreal natural region, parkland 
natural region, and grassland natural region. number of 
mammals (n) with sufficient data to calculate intactness is 
shown for each region.

SPECIES

Winter-active Mammals
Within natural regions, winter-active mammals 
ranged from 62% intact in the Boreal Natural Region 
to 94% intact in the Foothills and Rocky Mountain 
Natural Regions (Figure 13). Intactness was 86% in 
both the Parkland and Grassland Natural Regions,  
but these areas only include data for four mammal 
species/groups (Coyote, Deer, Snowshoe Hare, Mice 
and Voles) that are adapted to human-dominated 
landscapes. Because of human settlement, agriculture, 
and industrial development in these two natural 
regions, many mammal species, such as the Gray Wolf 
and Canada Lynx, no longer occur, or occur very rarely.

The Coyote, at 92% intact, was more abundant than 
expected (Figure 14). Coyotes, considered habitat 
generalists, occurred at 100% of ABMI sites in the 
North Saskatchewan Region, as did Deer. Moose and 
Snowshoe Hare were also slightly more abundant 
than expected. 
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figure 14 

intactness (with 90% confidence intervals) of 10 mammal species or groups in the north 
saskatchewan region. note: bars for each species indicate difference from intact reference 
conditions; species intactness is presented by the numerical value adjacent to the bar.

the coyote, as a habitat generalist, can adapt to new 
surroundings very easily by changing what it eats and 
where it sleeps. as a result, this species can be found 
throughout much of alberta, including urban areas 
like edmonton.

Seven of the ten mammals were less abundant 
than expected (Figure 14). Marten and Fisher (71% 
intact) and Canada Lynx (77% intact) showed the 
biggest departure from intact reference conditions. 
The range of the Canada Lynx may be contracting 
northward because of human development and 
competition with coyotes.[8]

The ABMI does not yet have enough data to 
determine intactness for uncommon species,  
such as the Wolverine.
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Armoured mites (also known as oribatid mites) are an 
important component of Alberta’s soil biodiversity. 
No larger than the tip of a ballpoint pen, several 
hundred thousand armoured mites can be found 
in a square metre of healthy topsoil. Of the 10,000 
armoured mite species known to exist on the planet, 
at least 325 occur in our province.

Like mammals and birds, some species of armoured 
mites are carnivores and some are herbivores. 
However, the majority of these mites live off the 
remains of plants, animals, and fungi, playing an 
essential role in the formation and maintenance of 
soil structure. Armoured mites also serve as food 
for many small arthropods such as beetles, ants, 
and spiders, and for some small frogs and birds. As a 
result, these tiny unseen species are important to the 
maintenance of healthy soil in our province.

the abmi assessed the status of 71 
species of armoured mites in the north 
saskatchewan region and found them to 
be, on average, 63% intact (figure 15).

Within natural regions, armoured mites ranged from 46% 
intact in the Parkland Natural Region to 87% intact in the 
Foothills and Rocky Mountain Natural Regions (Figure 15).

SPECIES

Armoured Mites
Not much is known about armoured mites in the 
North Saskatchewan Region. However, ABMI data 
is providing new information about these species, 
including what types of habitat different species live 
in and how human footprint might influence them. 

For example, some species are most abundant in pine 
forests in the Foothills (e.g., Furrowed Hermit Mite)
(Figure 16A), while others (e.g., Canadian Dark-eye 
Mite) are associated with different soil types in 
parkland and grassland habitats (Figure 16B).  

Some species of mites in the North Saskatchewan 
Region respond to human footprint on the landscape. 
In the Foothills, for example, the Furrowed Hermit 
Mite declines in abundance with increases in  
forestry footprint, urban and industrial footprint,  
and at high levels of linear footprint (Figure 17A).  
In the Parkland, several species, such as the Writing-
on-Stone Hermit Mite, decline in abundance as all 
footprint types increase (Figure 17B). A few species 
increase in abundance with different footprints, such 
as the Saamis Yoked-Roamer Mite, which responds 
positively to agriculture footprint and urban and 
industrial footprint (Figure 17C). 

Overall, ABMI monitoring data provides not only 
information on mite species richness and where 
these species can be found, but also baseline data 
to assess how their populations are changing in 
response to human footprint.

figure 15 

armoured mite average species intactness overall and by 
natural region, including the foothills and rocky mountain 
natural regions combined, boreal natural region, parkland 
natural region, and grassland natural region. number of 
mites (n) with sufficient data to calculate intactness is 
shown for each region. 
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figure 17 

example of the response of two decreaser species, 17a. furrowed hermit mite and 17b. writing-on-stone hermit mite, and an 
increaser species, 17c. saamis yoked-roamer mite, to different types of human footprint in the north saskatchewan region.  
shaded areas represent 90% confidence intervals. 

figure 16 

probability of occurrence (per soil sample) in a 1 ha plot of a. the furrowed hermit mite by forest type in the foothills natural region, 
and b. canadian dark-eye mite by soil type in the parkland and grassland natural regions combined. confidence intervals = 90%. 
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17B. WRITING-ON-STONE HERMIT MITE
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Vascular plants represent one of the most diverse 
and important components of biodiversity in the 
North Saskatchewan Region. The variation in 
topography and climate across the region results in 
a diversity of ecosystems, including five of Alberta’s 
six natural regions. These natural regions each have 
characteristic vegetation communities adapted to 
regional environmental conditions, including:[9]

• The Rocky Mountain Natural Region is home to 
high-altitude alpine meadows characterized by 
dwarf shrub communities as well as a variety of 
grasses and flowering plants. At lower elevations, 
coniferous forests of Engelmann Spruce, 
Subalpine Fir, Lodgepole Pine, and White  
Spruce take over.

• The Foothills Natural Region is a zone of mixed 
deciduous and coniferous forests, rolling fields, 
and rocky outcrops. The vascular plant species 
found here are generally mixes of the surrounding 
natural regions. 

• While much of the Parkland Natural Region 
has been converted for agricultural purposes, 
the remaining native vegetation is a mixture of 
grasslands interspersed with Aspen woodlands 
where well-known plants like Snowberry, 
Saskatoon, Chokecherry, and Prickly Rose  
are commonly found.  

• The Boreal Natural Region is a mosaic of upland 
forests interspersed with lowland forest and an 
abundance of low-lying wetlands, bogs, and fens. 
A great diversity of plant species can be found 
depending on environmental conditions.

• Just the northern tip of the Grassland Natural 
Region extends into the North Saskatchewan 
Region. This classic prairie landscape includes  
a diversity of grasses and flowering plants. 

The extreme contrasts in environmental conditions 
across the North Saskatchewan support a diversity 
of ecosystems, from alpine to forest to grassland. 
Planning for a future rich in biodiversity requires 
management of these different ecosystem types and 
the plant communities found within them. 

figure 18 

native plant average species intactness by natural region, 
including the foothills and rocky mountain natural regions 
combined, boreal natural region, parkland natural region, and 
grassland natural region. number of vascular plants (n) with 
sufficient data to calculate intactness is shown for each region.

SPECIES

the abmi assessed the status of 265 
native vascular plants in the north 
saskatchewan region and found them to 
be, on average, 59% intact (figure 18).

Within natural regions, native plants ranged from 39% 
intact in the Parkland Natural Region to 88% intact in the 
Foothills and Rocky Mountain Natural Region (Figure 18).

Native Vascular Plants

trembling aspen is an important tree species 
in the parkland region, signalling the 
transition between grassland ecosystems and 
the boreal forest. at 61% intact, trembling 
aspen was less abundant than expected.

The 10 vascular plant species that are the most 
sensitive to human footprint are all approximately 
80% less abundant than expected (Figure 19).  
Nine of these species (the exception being Mountain 
Death Camas) are associated with native grasslands. 
Grassland species declined with at least two of the 
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Zigadenus elegans

Astragalus flexuosus

Oxytropis sericea

Oxytropis monticola

Erysimum inconspicuum

Festuca hallii

Geum triflorum

Agoseris glauca

Sphaeralcea coccinea

Hesperostipa comata

Packera cana

Hieracium umbellatum

Deschampsia cespitosa

Bromus ciliatus

Alopecurus aequalis

Typha latifolia

Achillea alpina

Potentilla norvegica

Carex foenea

Hordeum jubatum

Scientific Name

100 50 0500

Mountain Death Camas

Slender Milk Vetch

Early Yellow Locoweed

Late Yellow Locoweed

Small-flowered Rocket

Plains Rough Fescue

Three-flowered Avens

Yellow False Dandelion

Scarlet Mallow

Needle and Thread Grass

Woolly Groundsel

Narrow-leaved Hawkweed

Tufted Hair Grass

Fringed Brome

Short-awned Foxtail

Common Cattail

Many-flowered Yarrow

Rough Cinquefoil

Hay Sedge

Foxtail Barley
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figure 19 

intactness (with 90% 
confidence intervals)  

of the 20 native plant species 
in the north saskatchewan 

region that showed the 
largest departure from 

intact reference conditions; 
we show the 10 species that 
are most sensitive to human 
footprint and the 10 species 

that benefit most from 
human footprint. note: bars 

for each species indicate 
difference from intact 

reference conditions; species 
intactness is presented by 

the numerical value adjacent 
to the bar.   

three following footprint types: agriculture, linear, 
and urban and industrial footprint.  

The 10 vascular plant species that benefit from 
human footprint ranged from 43% to 79% intact 
(Figure 19). Many of these species, such as Foxtail 
Barley (43% intact) and Hay Sedge (48% intact),  

are considered “pioneer” species as they are among 
the first species to colonize recently disturbed 
areas. All of these species increased with at least 
one (often more than one) of urban and industrial 
footprint, linear footprint, forestry footprint,  
or agriculture footprint.
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Non-native plants are those species that have been 
introduced, intentionally or otherwise, into new 
areas beyond their natural habitat. While not all non-
native species represent a threat to biodiversity, given 
the right conditions, non-native species can become 
a major ecological concern. In forested areas of the 
Foothills Natural Region, for example, some non-
native plant species, like the Creeping Thistle and 
Narrow-leaved Hawksbeard, can interfere with tree 
regeneration after fire or forest harvesting.[10] Besides 
the ecological cost, the economic cost of controlling 
the spread of weedy species in the province runs  
into the millions of dollars every year. Non-native 
species cause a significant loss in the productivity  
of rangelands, croplands, and forested areas.

The ABMI found 78 non-native plants in the North 
Saskatchewan Region (Table 02 summarizes the 
most common non-native species; see supplementary 
material available at www.abmi.ca for a complete 
list). Non-native plants were detected at 100% of 
ABMI sites that have been sampled in the North 
Saskatchewan Region, with an average of 11.9 
non-native species detected per site. In the North 
Saskatchewan Region, the predicted number of non-
native species per 1 ha plot ranged from 1 up to 30 
species (Figure 20).

Common Dandelion was the most common non-  
native plant, occurring at 87% of ABMI sites in the 
North Saskatchewan Region. The second-most 
commonly detected species was Creeping Thistle. 

 Non-native Plants
Detected at 72% of sites, Creeping Thistle is one of 
nine species occurring in the North Saskatchewan 
Region that is listed as a noxious weed under the 
Alberta Weed Control Act; 15 of the detected species 
are listed as nuisance weeds. There are many 
agronomic species on the list of non-native species 
that occur in association with agriculture footprint  
in the North Saskatchewan Region.

The ABMI also found three non-native bird species 
in the North Saskatchewan Region, the European 
Starling, House Sparrow, and Ring-necked 
Pheasant, which occurred at 26%, 12%, and 2%  
of ABMI sites, respectively. 

ABMI data can be used by managers to set regional 
targets for non- native species management, and to 
measure progress toward achieving those targets.

SPECIES

european starlings in north america originate from 
100 birds released in new york’s central park in  
the early 1890s. this flock was released by a group 
of shakespeare enthusiasts who wanted to populate 
north america with all the birds that shakespeare 
mentioned in his plays. 
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Scientific Name

Galeopsis tetrahit

Plantago major

Taraxacum o
cinale

Cirsium arvense

Bromus inermis

Poa pratensis

Elymus repens

Phleum pratense

Thlaspi arvense

Chenopodium album
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Quack Grass

Common Name

Common Dandelion

Creeping Thistle

Awnless Brome

Kentucky Bluegrass

Hemp Nettle

Common Plantain

Timothy

Stinkweed

Lamb's Quarters

Alberta Weed Control Act Listing

Nuisance

Noxious

Noxious
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figure 20 

predicted number of non-native plant species per 1 ha plot 
in the north saskatchewan region. dark green indicates 
very low numbers of non-native plant species while 
yellow indicates higher numbers of non-native species. 

legend

predicted number  

of non-native plants

0.0–1.0

1.0–1.5

1.5–3.0

3.0–5.0

5.0–10.0

10.0–15.0

15.0–30.0

insufficient data 

table 02 

percentage occurrence of the 10 most commonly detected non-native vascular plants in 
the north saskatchewan region. species listed as nuisance weeds or noxious weeds under 
the alberta weed control act are identified. 
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Moss is abundant in many ecosystems in the North 
Saskatchewan Region. For example, a high number of 
rare mosses can be found in alpine and cliff habitats 
in the Rocky Mountains.[11] A  group of mosses known 
as feather mosses often carpet the ground in forests 
of the Rocky Mountain, Foothills, and Boreal Forest 
Natural Regions. These moss beds provide a number 
of important functions in forested ecosystems by 
insulating the soil, releasing important nutrients 
like nitrogen and absorbing carbon, limiting the 
establishment of understory plants, and providing a 
home to a diverse community of micro-organisms, 
such as fungi, bacteria, and mites.[12,13]

In the Parkland and Grassland Natural Regions of 
the province, moss diversity tends to be lower but no 
less important.[11] The Aspen and mixedwood forests 
throughout the parkland support mosses. In native 
grassland ecosystems, mosses (along with lichen 
and algae) can provide important cover in particular 
microsites, anchoring the soil, helping to keep it cool 
and moist, and preventing the establishment of weeds. 
Mosses can also be found in a number of nooks and 
hollows, such as at the base of trees and shrubs,  
in riparian areas, in the crevices of rocky outcrops,  
and in pockets of woodlands throughout the grasslands. 

Mosses have an important role to play in all 
ecosystems in the North Saskatchewan Region, 
influencing water, nutrient, and carbon cycles, 
providing microhabitat for microscopic organisms, 
and affecting the establishment of other plants, 
including weeds. 

the abmi assessed the status of 93 moss 
species in the north saskatchewan 
region and found them to be, on average, 
62% intact (figure 21).

Within natural regions, mosses ranged from 48% intact in 
the Parkland Natural Region to 88% intact in the Foothills 
and Rocky Mountain Natural Regions (Figure 21).

figure 21 

moss average species intactness overall and by natural 
region, including foothills and rocky mountain natural 
regions combined, boreal natural region, parkland  
natural region, and grassland natural region. number of  
moss species (n) with sufficient data to calculate intactness 
is shown for each region.

Mosses
SPECIES

The 10 mosses that were most sensitive to human 
footprint ranged from 24% to 56% intact (Figure 22). 
All these species decreased in abundance with human 
footprint, including agriculture, linear, urban and 
industrial, and forestry footprint. A visual example  
of a decreaser species response to human footprint  
is shown in Figure 23.  

Only seven moss species appeared to benefit from human 
footprint, ranging from 32% to 96% intact (Figure 22). 
Several of these species, such as the Bristly Cord Moss 
(32% intact), Common Liverwort (75% intact),  
and Golden Thread Moss (92% intact), are commonly 
found in recent burns, pastures, and ditches.

woodsy leafy moss is mainly found in shaded 
forests, occurring on a number of substrates 
like soil, downed logs, and rocks along 
streams. at 24% intact, the woodsy leafy 
moss was less abundant than expected. 



Scientific Name
Common Name

100 50 0500

Hairy Screw Moss

Tufted Moss

Bristly Haircap Moss

Purple Horn-toothed Moss

Variable-leaved Crestwort

Northern Tree Moss

Woodsy Leafy Moss

Tiny-leaved Haplocladium Moss

Eurhynchiastrum pulchellum

Common Four-tooth Moss

Lindberg's Plait Moss

Peat Moss

Golden Feather Moss

Golden Thread Moss

Common Liverwort

Cuspidate Earth Moss

Cord Moss
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32

SPECIES INTACTNESS

100 50 0500
DECREASER INCREASER

Syntrichia ruralis

Abietinella abietina

Polytrichum piliferum

Chiloscyphus pallescens

Lophocolea heterophylla

Climacium dendroides

Plagiomnium cuspidatum

Haplocladium microphyllum

Eurhynchiastrum pulchellum

Tetraphis pellucida

Hypnum lindbergii

Sphagnum warnstorfii

Campyliadelphus chrysophyllus

Leptobryum pyriforme

Marchantia polymorpha

Tortula acaulon

Funaria hygrometrica
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figure 22 

intactness (with 90% 
confidence intervals) for 
17 mosses and liverworts 

in the lower peace region 
that showed the largest 

departures from intact 
reference conditions; we 

show the 10 species that 
are most sensitive to human 

footprint and the 7 species 
that benefit most from 

human footprint. note: bars 
for each species indicate 

difference from intact 
reference conditions; species 

intactness is presented by 
the numerical value adjacent 

to the bar.

figure 23 

example of the response of a decreaser species, in this 
case woodsy leafy moss, to different types of human 
footprint in the foothills of the north saskatchewan 
region. probability of occurrence (in a 50 × 50 m quadrat) 
is a function of amount of human footprint on a 1 ha plot. 
shaded areas represent 90% confidence intervals.
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The health of biodiversity in a region includes an 
assessment of species that are naturally rare or 
that have demonstrated a significant decline in 
abundance. These rare species are generally  
referred to as “species at risk” because future 
declines in abundance may result in the loss of  
the species from an area.

The ABMI was able to calculate intactness for 37 
species at risk in the North Saskatchewan Region, 
including 6 species that are listed as threatened or of 
special concern by the Government of Canada and/or 
by the Government of Alberta (Table 03). 

Of the species at risk assessed by the ABMI, most 
were less abundant than expected; only five species 
were more abundant than expected. Included on 
this list are several species of birds associated with 
native grassland habitat, such as the Baird’s Sparrow, 
Chestnut-collared Longspur, and Sprague’s Pipit, 
which were all approximately 80% less abundant 
than expected.

SPECIES

Species at Risk
The ABMI cannot assess the status of all species at 
risk in the North Saskatchewan Region for one of the 
two following reasons. First, by virtue of their rarity, 
some species at risk are not detected with enough 
frequency to adequately assess their status (e.g., 
Wolverine). Second, ABMI monitoring protocols are 
not designed to monitor some species groups, such as 
amphibians, owls, waterfowl, and bats, which include 
some species at risk.

baird’s sparrow was listed by canada’s committee 
on the status of endangered wildlife in canada 
(cosewic) as special concern in 2012 because of 
evidence of long-term declines in its population 
and threats to its preferred breeding habitat, 
native grassland. at 14% intact, the baird’s 
sparrow was less abundant than expected in the 
north saskatchewan region.
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Purple Peavine Lathyrus venosus 8% 71% ESRD – SensitiveBELOW

Common Name

Baird's Sparrow

Occurrence (%)Scientific Name

Ammodramus bairdii

Baltimore Oriole Icterus galbula

Barn Swallow Hirundo rustica

Bay-breasted Warbler Dendroica castanea

Black-throated Green Warbler Dendroica virens

Brown Creeper Certhia americana

Canada Warbler Wilsonia canadensis

Cape May Warbler Dendroica tigrina

Chestnut-collared Longspur Calcarius ornatus

Common Yellowthroat Geothlypis trichas

Grasshopper Sparrow Ammodramus savannarum

Least Flycatcher Empidonax minimus

McCown's Longspur Calcarius mccownii

Olive-sided Flycatcher Contopus cooperi

Pileated Woodpecker Dryocopus pileatus

Rusty Blackbird Euphagus carolinus

Sharp-tailed Grouse Tympanuchus phasianellus

Sora Porzana carolina

Sprague's Pipit Anthus spragueii

Upland Sandpiper Bartramia longicauda

Western Tanager Piranga ludoviciana

Western Wood Pewee Contopus sordidulus

2%
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21%

2%

3%
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2%

2%

2%

22%

1%

48%

2%

5%
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1%

33%

9%

3%

13%

17%

Threat*
Above or Below
Reference 
Conditions

14%

BELOW

BELOW

91%

22%

94%

23%

77%

85%

54%

21%

90%

60%

41%

86%

92%

69%

54%

33%

85%

16%

91%

51%

55%

ESRD - Sensitive | COSEWIC - Special Concern

ESRD - Sensitive

ESRD - Sensitive | AB ESCC 2010 - In Process

ESRD - Sensitive | COSEWIC - Threatened 

ESRD - Sensitive | AB ESCC 2010 - Species 
of Special Concern

ESRD - Sensitive

ESRD - Sensitive | COSEWIC - Threatened | 
SARA - Threatened

ESRD - Sensitive | COSEWIC - Threatened | 
SARA - Special Concern 

ESRD - Secure | COSEWIC - Special Concern | 
SARA - Special Concern

ESRD - May Be at Risk | COSEWIC - Threatened 
| SARA - Threatened

ESRD - Sensitive | COSEWIC - Special Concern | 
SARA - Special Concern

ESRD - Sensitive | AB ESCC 2010 - Species of 
Special Concern

ESRD – Sensitive

ESRD – Sensitive

ESRD - Sensitive | AB ESCC 2010 - In Process

ESRD - Sensitive

ESRD - Sensitive

ESRD – Sensitive

ESRD – Sensitive

ESRD – Sensitive

ESRD - Sensitive

ESRD - Sensitive

ABOVE

BELOW

BELOW

BELOW

BELOW

BELOW

BELOW

BELOW

ABOVE

ABOVE

BELOW

BELOW

ABOVE

Flat-brocade Moss Platygyrium repens 15% 69% ESRD – SensitiveBELOW

BELOW

BELOW

BELOW

BELOW

BELOW

BELOW

BELOW

Canada Lynx Lynx canadensis

Marten and Fisher Martes

27%

31%

77%

71% AB ESCC - Sensitive (Fisher)

AB ESCC - Sensitive | COSEWIC - Not at RiskBELOW

BELOW
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table 03 

summary of intactness results for species at risk in the north saskatchewan region. species listed as undetermined are not shown. 

*Threat categories for species at risk as identified by the Government  of Canada and/or the Government  of Alberta. This assessment includes species and sub-species 
identified by Canada’s Committee on the Status of Endangered Wildlife in Canada (COSEWIC), listed under Canada’s Species at Risk Act (SARA), recognized by 
Alberta’s  Ministry of Environment and Sustainable Resource Development (ESRD), and/or identified by Alberta’s  Endangered Species Conservation Committee  
(AB ESCC). This list is meant to be as inclusive as possible as species that are listed as Maybe at Risk, At Risk, Sensitive, or Undetermined by ESRD are included.
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Sustainable development of natural resources in 
the North Saskatchewan Region requires a clear 
understanding of the environmental costs linked to 
resource development, as well as the opportunities to 
preserve environmental values. As the Government 
of Alberta moves toward an integrated management 
system for managing resource development,  
the components of biodiversity set out in this report 
can be used to support land-use planning decisions. 
Specific results of note include the following:

• As of 2012, the total human footprint across 
the North Saskatchewan Region was 53.3%. 
Agriculture footprint was the largest human 
footprint category, covering 44.4% of the planning 
region in 2012, followed by transportation 
footprint at 2.5%, and forestry footprint at 2.3%. 
Human footprint is not evenly spread across the 
region as it ranged from a low of 1.1% in the Rocky 
Mountain Natural Region to a high of 77.8% in the 
Parkland Natural Region. 

• Overall, 48% of the North Saskatchewan Region is 
composed of native habitat with a 0 m buffer from 
human footprint, while 10% of native habitat is at 
least 2 km away from development, all of that 10% 
in Banff National Park.

• Biodiversity intactness for the North 
Saskatchewan Region as of 2012 is 65%. By natural 
region, intactness was 87% for the Foothills and 
Rocky Mountain, 59% for the Boreal, 55% for the 
Parkland, and 64% for the Grassland. 

• In general, the biggest ecological changes 
are associated with lower-than-expected 
abundances of native grassland species in the 
Parkland Natural Region. 

• Non-native weeds were detected at all ABMI 
sites that have been sampled to date in the North 
Saskatchewan Region. Of the 78 species found, 9 
are listed as noxious weeds under the Alberta Weed 
Control Act and 15 are considered nuisance weeds.

Conclusion
The biodiversity indicators set out in this report 
establish the current conditions that will be used to 
measure the sustainability of resource development in 
the North Saskatchewan Region, setting the stage for 
openly addressing management questions including:

1. What are the impacts of different types of resource 
development (e.g., agriculture, forestry, energy)  
on biodiversity?

2. What components of biodiversity are the most 
sensitive to resource development, and what 
might be done to minimize impacts?

3. What are the cumulative effects of resource 
development on biodiversity, and how effective are 
efforts to manage regional cumulative effects?  

With the North Saskatchewan Region 65% intact today, 
there are challenges associated with land-use planning, 
particularly in the Parkland Natural Region, where 
much of the area has been converted to agricultural 
land uses. As the region’s population and economy 
continue to grow, pressure on regional ecosystems is 
continually increasing. Now, more than ever, effective 
management of biodiversity through land-use planning 
is essential. As development continues to unfold in the 
North Saskatchewan Region, the ABMI will continue 
to measure and report on the changing state of human 
footprint and biodiversity.
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Next Steps

The ABMI will continue to work with federal and 
provincial agencies to implement scientifically 
credible monitoring systems for the province of 
Alberta. Among the highest priorities for the ABMI 
will be to ensure integration between monitoring 
and land-use planning activities and to support the 
coordination of biodiversity monitoring with water 
and air monitoring initiatives.  

The analyses in this report are preliminary as not all 
ABMI sites in the North Saskatchewan Region have 
been sampled. As monitoring information for the 
North Saskatchewan accumulates and our analysis 
methods continually improve, the ABMI will report 
on more species and habitats. Similar reports for 
the six remaining planning regions are currently 
in various stages of development. Future reports 
will also report on biodiversity trends—the primary 
purpose of the ABMI. We look forward to providing 
updates to this report on a regular schedule.
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Limitations

The ABMI is designed primarily as a proactive tool 
used to identify the status, trends, and correlative 
relationships among common species, habitats,  
and human footprint. 

The ABMI indices are based on the establishment 
of current, intact reference conditions that are 
statistical predictions designed to account for human 
footprint. These reference conditions and subsequent 
ABMI analyses and reporting do not account for 
historical changes in the overall abundance of a 
species (i.e., the ABMI cannot account for any change 
in a species that occurred before 2003). ABMI 
reference conditions have statistical uncertainty for 
individual species. This uncertainty will decrease 
as the ABMI surveys more sites in the North 
Saskatchewan Region.

Looking Forward

The ABMI has made considerable strides in 
supporting biodiversity management in Alberta; 
however, we are just beginning. The ABMI continues 
to build momentum and is committed to:

• Ensuring the effective delivery of relevant, timely, 
and scientific biodiversity information

• Improving biodiversity management by contributing 
knowledge to decision- making systems

• Supporting governments and industries in 
meeting their domestic and international 
reporting obligations

• Eliminating duplication and redundancy in 
provincial biodiversity monitoring

• Facilitating the transfer of information to 
government, industry, the research community, 
and the public

General Terms
Scientific Integrity

The ABMI is committed to the responsible analysis 
and interpretation of data. The ABMI holds itself to 
the highest ethical standards, including operational 
transparency, honesty, conscientiousness, and integrity. 
The ABMI strongly encourages the responsible and 
ethical evaluation and interpretation of the knowledge 
contained in this report. For a complete discussion of 
the ethical behaviour endorsed by the ABMI, please see 
Honor in Science, published by Sigma Xi (1997), available 
at www.sigmaxi.org/programs/ethics/Honor- in- Science.
pdf. A broader discussion about the use of ABMI data and 
information can be found in Scope and Application of the 
ABMI’s Data and Information (00048), Version 2008- 01- 
04, Alberta Biodiversity Monitoring Institute, Alberta, 
Canada. This report is also available at www.abmi.ca 
under “Reports/Core Reports.”

Disclosure

Data used in the preparation of this report is available 
on the ABMI’s website and include species, habitat, and 
remotely sensed data collected between 2003 and 2012. 
The scientific methods used in analyses of data for this 
report are described in the following documents:  

1. Alberta Biodiversity Monitoring Institute. 2011. 
Manual for Estimating Species and Habitat 
Structure Intactness (20029), Version 2011- 07- 
07. Alberta Biodiversity Monitoring Institute, 
Alberta, Canada. Available at www.abmi.ca under 
“Reports/Intactness Analyses.”

2. Alberta Biodiversity Monitoring Institute. 
2012. Manual for Reporting Human Footprint 
(20030), Version 2013-03-26. Alberta Biodiversity 
Monitoring Institute, Alberta, Canada. Available 
at www.abmi.ca under “Reports/Standards and 
Protocols/ Landscape Mapping Protocols.”

Principal authors of this report are Katherine Maxcy, 
Dave Huggard, Tara Narwani, and Jim Herbers. Joan 
Fang and Daiyuan Pan analyzed and helped interpret the 
data. Jim Schieck provided technical and editorial insight 
on various aspects of the report.
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Preparation

The ABMI is responsible for initiating and resourcing 
the creation of this report. The following terms were 
applied in the preparation of this report: 

1. The ABMI reports on a standardized list of 
biodiversity indicators that are relevant to 
regional planning, policy, and management. 
Developed by the ABMI, these indicators will  
be consistently applied.

2. The ABMI maintains full control over all language 
and messaging in this report.

3. This biodiversity status report encompasses 
the North Saskatchewan Region and cannot be 
localized to smaller landscapes within the North 
Saskatchewan Region unless already specified in 
this report.

4. This biodiversity status report uses data collected 
between 2003 and 2012.

5. The report was released publicly in a timely manner.

Image Credits

Cover page, credit: unknown /  p.3: Chestnut-collared 
Longspur, credit: Glenn Bartley / p.4: ABMI vegetation 
plot, credit: unknown / p.4: ABMI soil core, credit: ABMI 
/ p.8: foothills, credit: Tom Habib /  p.8: Johnston Canyon, 
credit: unknown / p.12: North Saskatchewan River, 
credit: V.J. Matthew / p.12: aerial forestry photo, credit: 
unknown / p.13: Athabasca glacier, credit: Inga Locmele / 
p.13: Edmonton, credit: 2009fotofriend / p.13: agriculture, 
credit: 2009fotofriend / p.12: Industrial activity, credit: 
Nina Veselka / p.17: Lake Louise, credit: Janine Rietz / p.22: 
Sprague’s Pipit, credit: Glenn Bartley / p.25: Coyote, credit: 
Hal Brindley / p.26: Furrowed Hermit Mite, credit: Royal 
Alberta Museum / p.29: Trembling Aspen, credit: colacat 
(Shutterstock) / p.30: European Starlings, credit: unknown 
/ p.32: Woodsy Leafy Moss, credit: Michael Lüth / p.34: 
Baird’s Sparrow, credit: Brandon Smith / p.37. Elk Island 
National Park, credit: Brandon Smith

Terms and Conditions of Report
Preferred Citation

The Alberta Biodiversity Monitoring Institute. 2015. 
The Status of Biodiversity in the North Saskatchewan 
Region: Preliminary Assessment. Alberta Biodiversity 
Monitoring Institute, Alberta, Canada. Report available 
at www.abmi.ca. Published in 2015.

References

1. Government of Alberta. 2015. Describing the Integrated 
Resource Management System. Available at:  
http://oilsands.alberta.ca/2827.html

2. Government of Alberta. 2012. Lower Athabasca Regional Plan. 
Available at www.landuse.alberta.ca.

3. Stanton, T. et al. 2010. State of Watershed Payments: An Emerging 
Marketplace. Available at www.forest- trends.org/documents/
files/doc_2438.pdf.

4. Balunas, M.J. and A.D. Kinghorn. 2005. Life Sciences 78(5): 431-441.

5. Brook, B.W. et al. 2008. Trends in Ecology and Evolution 
23(8): 453-460.

6. Andrew, M.E. et al. 2012. Biological Conservation 146(1): 97-107.

7. Javorek, S.K. and M.C. Grant. 2011. Trends in Wildlife 
Habitat Capacity on Agricultural Land in Canada, 1986–2006. 
Canadian Biodiversity: Ecosystem Status and Trends 2010, 
Technical Thematic Report No. 14. Canadian Councils of 
Resource Ministers. Ottawa, ON. vi + 46 pp.

8. Bayne, E.M. et al. 2008. Canadian Journal of Zoology 86: 1189-1197.

9. Natural Regions Committee. 2006. Natural Regions and 
Subregions of Alberta. Compiled by D.J. Downing and W.W. 
Pettapiece. Government of Alberta. Pub. No. T/852.

10.  Sanderson, L.A. et al. 2012. Forestry 85: 329-339.

11. Vitt, D.H. and R.J. Belland. 1997. The Bryologist 100: 1-12.

12. Lindo, Z. and A. Gonzalez. 2010. Ecosystems 13: 612-627.

13. Turestsky, M.R. et al. 2012. New Phytologist 196: 49-67.




