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[bookmark: _Toc88219923]1. Introduction
This document describes the methods, current results, and next steps for application and identification of ecosystem criteria KBAs in the Canadian prairie grasslands ecosystems. Ecosystem classification, red listing, and initial potential KBA site identification was completed by Pat Comer of NatureServe.
The introductory sections 1.1, 1.2, and 1.4 were written by NatureServe in preparation for the analysis (late 2019).
[bookmark: _Toc88219924]1.1. Ecosystem-based KBA Criteria
A2. Threatened ecosystem types - Sites qualifying as KBAs under criterion A2 hold a significant proportion of the global extent of an ecosystem type facing a high risk of collapse and so contribute to the global persistence of biodiversity at the ecosystem level.

Site holds one or more of the following:
a) ≥5% of the global extent of a globally CR or EN ecosystem type;
b) ≥10% of the global extent of a globally VU ecosystem type.

Threatened ecosystem types include those assessed as globally CR, EN or VU under the IUCN Red List of Ecosystems Categories and Criteria (IUCN 2015) using units at an intermediate level in a globally consistent ecosystem classification hierarchy. Ecosystem collapse is characterised by a transformation of identity, loss of defining features, and replacement by a different ecosystem type (IUCN 2015). 

NOTE: under this criterion, not only does it require that the ecosystem type is red listed (CR, EN or VU), but also that one can quantify rangewide extent. Additionally, the percentages required to qualify for KBA identification will tend to require that the distribution of the ecosystem type is concentrated in at least some portion of its total distribution (i.e., for single “sites” to encompass >5% or >10%). So especially for red listed types that have a broader geographic range (i.e., many disparate locations, each with small patches) it is likely that few or no areas could qualify as KBAs. 

B4: Geographically restricted ecosystem types
Sites qualifying as KBAs under criterion B4 hold a significant proportion of the global extent of a geographically restricted ecosystem type and so contribute significantly to the global persistence of biodiversity at the species and ecosystem level.
Site holds ≥20% of the global extent of an ecosystem type.

To ensure global consistency in application of the KBA criteria, criterion B4 should be applied to units at an intermediate level in a globally consistent ecosystem classification hierarchy, as used for the IUCN Red List of Ecosystems for global assessments.
[bookmark: _Toc88219925][bookmark: _Toc7431520]1.2. A Path Forward to Identify Sites under Criteria A2 and B4 
The February workshop [on ecosystem KBAs, February 2019] discussed both national and regional opportunities for the identification of ecosystem KBAs under criterion A2 and B4.  In the near term of 1-2 years, it won’t be feasible to complete a full Canadian ecosystem classification and mapping exercise, with subsequent application of Red List of Ecosystem Criteria. However, this should be considered as long-term goal by the CNVC working group. In the near term, it will be possible to identify ecosystem-based KBAs using a combination of existing NatureServe data and existing provincial and regional data. 
In the February workshop we came to initial agreement as follows:
Solution 1: The most appropriate levels on an ecosystem (vegetation) hierarchy for the identification of potential KBAs in Canada is to use the CNVC/IVC hierarchy as follows:
· Southern Canadian ecosystems – alliance level for forested types and group level for non-forested types
· Boreal Canada – Group level but this will likely only apply to non-forested types/sites 
· Arctic Canada – Group level for all types/sites
Solution 2:  We can utilize a combination of the CNVC classification and IVC hierarchical framework, as well as the NatureServe ecological systems concepts (which approximate or match IVC Group or Alliance concepts) to map the Group and Alliance levels in select areas of Canada. Based on expert experience at the workshop, priority areas that have a high likelihood to identify sites are as follows (in order, see detailed discussion below):
· Prairie Grasslands
· Southern Ontario and Quebec (Great Lakes)
· British Columbia/Western Montane Alberta
· Atlantic Canada
· Beringia in the Yukon
Solution 3:  We can integrate available Provincial-level classification via a crosswalk to these same levels and complete new red list assessments. We will focus attention of the subsets of the CNVC and related classifications where there is a high probability of types contributing to KBA A2 and B4 implementation.  
[bookmark: _Toc88219926]1.3. IUCN Red List of Ecosystems
Criteria A2 KBA sites apply to threatened ecosystem types assessed globally under the IUCN Red List of Ecosystems Categories and Criteria (RLE; IUCN 2016). The RLE criteria were developed as a way of identifying ecosystem types at high risk of collapse taking into account threatening processes that result in changes to ecosystem distribution and process and eventually the risk of loss of characteristics native biota (Bland et al. 2017).
The RLE has eight risk categories: Collapsed (CO), Critically Endangered (CR), Endangered (EN), Vulnerable (VU), Near Threatened (NT), Least Concern (LC), Data Deficient (DD), and Not Evaluated (NE). CR, EN, and VU are jointly referred to as threatened and are defined by quantitative criteria. These criteria correspond to different symptoms of ecosystem decline and are expressed over four specified time frames: the recent past, the present, the future, and the historical past. Under each indicator, the relative proportion of the range-wide distribution impacted at different levels of severity is described, each corresponding to a level of risk of collapse. The criteria and sub-criteria, time frames, and thresholds for different risk categories are summarized in Table 1. 
Following application of the RLE criteria to an ecosystem type of interest, the resulting risk category suggestions must be submitted to IUCN for peer review and official inclusion in the RLE list. More information on the RLE and process can be found in IUCN (2016) and Bland et al. (2017).
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Table 1. IUCN RLE criteria, sub-criteria, and thresholds for each risk category.
	Criterion
	Sub-criterion
	Time frame (or current extent for B)
	Risk category thresholds

	
	
	
	CR
	EN
	VU

	A – 
Reduction in geographic distribution
	A1
	Past (over the past 50 years)
	≥ 80%
	≥ 50%
	≥ 30%

	
	A2a
	Future (over the next 50 years)
	≥ 80%
	≥ 50%
	≥ 30%

	
	A2b
	Any 50 year period including present
	≥ 80%
	≥ 50%
	≥ 30%

	
	A3
	Historical (1750 or pre-industrial)
	≥ 90%
	≥ 70%
	≥ 50%

	B – 
Restricted distribution
	B1
	Extent of bounded polygon (km2) AND decline or threatening processes or # of threat-defined locations (TDL)
	≤ 2,000
1 TDL
	≤ 20,000
≤ 5 TDL
	≤ 50,000
≤ 10 TDL

	
	B2
	Number of 100 km2 grid cells (AOO)
	≤2
	≤20
	≤50

	
	B3
	Number of locations AND prone to effects from human activity or stochastic events over short time
	--
	--
	≤5 locations

	C – Environmental degradation
	C1
	Past (over the past 50 years)
	≥80% severity in ≥80% extent
	≥80% severity in ≥ 50% extent OR ≥50% severity in ≥80% extent
	≥30% severity in ≥80% extent OR 
≥50% severity in ≥50% extent OR 
≥80% severity in ≥30% extent

	
	C2a
	Future (over the next 50 years)
	≥80% severity in ≥80% extent
	≥80% severity in ≥ 50% extent OR ≥50% severity in ≥80% extent
	≥30% severity in ≥80% extent OR 
≥50% severity in ≥50% extent OR 
≥80% severity in ≥30% extent

	
	C2b
	Any 50 year period including present
	≥80% severity in ≥80% extent
	≥80% severity in ≥ 50% extent OR ≥50% severity in ≥80% extent
	≥30% severity in ≥80% extent OR 
≥50% severity in ≥50% extent OR 
≥80% severity in ≥30% extent

	
	C3
	Historical (1750 or pre-industrial)
	≥90% severity in ≥90% extent
	≥90% severity in ≥ 70% extent OR ≥70% severity in ≥90% extent
	≥50% severity in ≥90% extent OR
 ≥70% severity in ≥70% extent OR 
≥90% severity in ≥50% extent

	D – 
Disruption of biotic processes
	D1
	Past (over the past 50 years)
	≥80% severity in ≥80% extent
	≥80% severity in ≥ 50% extent OR ≥50% severity in ≥80% extent
	≥30% severity in ≥80% extent OR 
≥50% severity in ≥50% extent OR 
≥80% severity in ≥30% extent

	
	D2a
	Future (over the next 50 years)
	≥80% severity in ≥80% extent
	≥80% severity in ≥ 50% extent OR ≥50% severity in ≥80% extent
	≥30% severity in ≥80% extent OR 
≥50% severity in ≥50% extent OR 
≥80% severity in ≥30% extent

	
	D2b
	Any 50 year period including present
	≥80% severity in ≥80% extent
	≥80% severity in ≥ 50% extent OR ≥50% severity in ≥80% extent
	≥30% severity in ≥80% extent OR 
≥50% severity in ≥50% extent OR
≥80% severity in ≥30% extent

	
	D3
	Historical (1750 or pre-industrial)
	≥90% severity in ≥90% extent
	≥90% severity in ≥ 70% extent OR ≥70% severity in ≥90% extent
	≥50% severity in ≥90% extent OR 
≥70% severity in ≥70% extent OR
≥90% severity in ≥50% extent

	E – Quantitative risk analysis
	n/a
	A quantitative analysis that estimates the probability of ecosystem collapse to be:
	≥50% within 50 years
	≥20% within 50 years
	≥10% within 100 years



[bookmark: _Toc88219927]1.4. Anticipated Canadian Prairies Red Listed Ecosystems
The Canadian Prairies share most ecosystem types with the U.S. from northwest Minnesota west to the Rocky Mountain Front of Montana. Northern Great Plains Fescue-Mixed Grass Prairie is nearly endemic to Canada and Aspen Parklands (eastern vs. western) are shared in limited ways with MN and MT. Thus, the global extent of these ecosystem types will encompass both Canada and the U.S. Because of the shared nature of these ecosystems between Canada and the U.S., international collaboration between NatureServe and the Canada KBA National Coordination Group has been essential for ensuring the extent and class of prairie ecosystems are consistent between the two countries.
For KBA Criterion A2, we anticipate working at the Group level of classification, mostly capturing vegetation differences along soil texture and landform/slope gradients. Preliminary analysis suggests that 10-11 ecosystem types should be reviewed for this region. Northern Tallgrass Prairie is Critically Endangered (CR) under the RLE. Northern Great Plains Fescue-Mixed Grass Prairie is Endangered (EN). Northwest Great Plains Mixed Grass Prairie is likely Least Concern (LC), but if split into dry-mesic vs. mesic types, one or both could score as Vulnerable. Aspen Parklands (eastern vs. western) each likely score as Vulnerable. 
Great Lakes Alvar (listed as VU), while primarily associated with the northern Great Lakes, is thought to have disjunct occurrences in Manitoba and could also potentially trigger Criterion B4. Wetland groups to focus on include prairie potholes, open/closed depression playas, riparian and floodplain, and prairie fen (although this ecosystem is more abundant in US). Under B4, future work could consider badlands (note large clusters in ND and SD). 
[bookmark: _Toc88219928]2. Methods
[bookmark: _Toc88219929]2.1. Summary of NatureServe Analysis
[bookmark: _Toc88219930]2.1.1. Prairie Ecosystem Classification
Prairie ecosystems (grasslands, aspen parklands, Great Lakes alvars, and prairie pothole wetlands) in North America were initially mapped and classified using the NatureServe terrestrial ecological system classification hierarchy (Comer et al. 2003, Comer et al. 2020). This classification system was built upon national and local classifications across North America, integrating information on plant communities, geophysical settings, and natural disturbance regimes which results in classification units that represent a recurring set of plant community types sharing these characteristics (Comer et al. 2020; Comer 2021). Since the early 2000s, this classification has been used extensively throughout North and South America for conservation planning and, for example, in U.S. national mapping and assessments with the interagency LANDFIRE program. Terrestrial ecological systems correspond roughly to the Group or Alliance levels in the International Vegetation Classification (IVC) hHierarchy (Faber-Langendoen et al. 2014). The IVC is a hierarchical vegetation taxonomy , similar vegetation classification system that describes vegetation communities at increasingly smaller scales based on vegetation physiognomy and plant life form at broad scales to floristic composition at fine scales (Faber-Langendoen et al. 2014; Comer 2021). In Canada, the Canadian National Vegetation Classification can be viewed as the national expression of the IVC. 
In most cases treated here, the ecological systems concepts equate with the IVC Group level. In one instance, with “Northwestern Great Plains Mixedgrass Prairie” ecological system equates with the  combination of “Northwestern Great Plains Dry Mixedgrass Prairie” (Group) and “Northwestern Great Plains Mesic Mixedgrass Prairie” (Group).
The applied level in these classifications (ecological systems, IVC Groups, IVC Alliances) all approximates Level 5 (Global Ecotype) in the IUCN Global Ecosystem Typology hierarchy, which is the level at which the thresholds associated with KBA ecosystems criteria A2 and B4 are designed to be applied (KBA Standard). More details on mapping of temperate grasslands in North America using these classification systems can be found in Comer et al. (2018) and Comer et al. (2020).
Prairie ecosystem mapping and classification were then refined in both Canada and the U.S. using national and provincial literature (primarily Thorpe 2014) and both land cover and soils datasets. These were used to reconcile concepts with the IVC Group equivalents and map both their approximate historic extent and current location to confirm ecosystem location and classifications and reconcile concepts with the IVC Group equivalents. First, soil texture data were used with NatureServe maps of historic ecosystem distributions (Comer et al. 2020) with both Canadian and U.S. sources to differentiate “Northwest Great Plains Mesic Mixedgrass Prairie” IVC Group (on loamy soils) from “Northwest Great Plains Dry Mixedgrass Prairie” IVC Group (on sandy soils). These adjusted maps provided the base for estimating long term loss in extent under the Red List of Ecosystems.[image: A close up of a map  Description automatically generated]

Second, current location of these types was derived in the U.S. from the LANDFIRE Existing Vegetation Type layer for IVC Groups which depicts land cover circa 2016. In Canada, we used These datasets included the October 2020 beta release of xx… Agriculture and Agri-Food Canada (AAFC) land use/land cover (circa 2015). The “grassland” class from that data set does not differentiate among distinct prairie types but does distinguish  comparing “managed” versus “unmanaged” grassland. Upon review of these data in the region, we concluded that inclusion of “managed” grassland was appropriate as a reasonable approximate of the current location of each prairie type, albeit with varying levels of ecological condition due to the intensity of past and current rangeland management. The overlay of the  AAFC data on the historic distribution map resulted in the current location map for each prairie type.; sandy versus loamy soils. [image: ]

It would be useful here to show the figure from slide 6 of the Canadian Prairies PowerPoint from Nov 2020 – map of current extent of all targeted ecosystem types. Could those data be shared?
[bookmark: _Toc88219931]2.1.2. Red Listing of Prairie Ecosystems in NA
Ecosystem types were assessed against the RLE criteria to determine Red List status (DD, LC, NT, VU, EN, or CR). For criteria A3, B1, and B2, predicted map distributions of the potential/historical extent of each ecosystem type were compared against current extent. For criteria C3 and D3, a series of map depictions of current ecosystem conditions, including landscape fragmentation, invasive plant species, and alteration of natural fire regimes, were overlaid on current ecosystem distributions as appropriate for each type. Overall status was based on the most severe rating of any of the indicator scores (i.e. if a type scores as CR in one indicator it receives an overall score of CR). More details about the Red Listing of prairie ecosystems can be found in Comer (2021) and Comer et al. (in review). The latter publication details red list assessments for 655 terrestrial ecosystems across temperate and tropical North America. Upon publication with independent peer-review, these results will be uploaded to the global database of Red Listed Ecosystems. [image: ]

Have these been submitted for peer review and publication on the RLE?
[bookmark: _Toc88219932]2.1.3. Identification of Potential Prairie Ecosystem KBAs in Canada
Once Red Listed ecosystem types were mapped, potential KBA sites containing enough of each ecosystem type to trigger global or national A2 or B4 KBA criteria were identified. Using a 100 km2 hexagonal grid developed in previous site prioritization work (Comer et al. 2018) in conjunction with the mapped distribution of each Red Listed ecosystem type, the proportion of each hexagon covered by each ecosystem type was calculated. Adjacent hexagon clusters that contained enough of an ecosystem type by area to trigger global or national A2 (5 or 10% of the global or national distribution) or B4 (20% of the global or national distribution) were then [image: ]
[image: ]

identified. 

Additional considerations in the selection of hexagon clusters included landscape condition, or a “human footprint” model of land use intensity developed at 90m pixel resolution (Hak and Comer 2017) and boundaries of existing or previously identified priority areas (e.g., Canadian Important Bird Areas) or managed lands. A number of prairie sites that had conservation reserve easements but had been “delisted” in 2019, were also included for consideration in site identification. Sites were initially labeled for the province code (e.g., AB or AB_SK) and ecosystem type (s) triggering the site for A2 (e.g., “DryMix” for NW GP Dry Mixedgrass Pairie or “Fescue_East_Park” for NGP Fescue Mixedgrass Prairie and Eastern Great Plains Aspen Parkland).
Upon initial final review of these preliminary sites, bBoundaries of resultant hexagon clusters that triggered KBA criteria were smoothed using the “dissolve and “smooth” features of ArcGISxx process, resulting in contiguous regions containing enough of the target ecosystem type(s) to trigger at least one KBA criterion (primarily A2). 
[bookmark: _Toc88219933]3. Results
[bookmark: _Toc88219934]3.1. Red Listed Prairie Ecosystem Types and Minimum KBA Areas in Canada
The Red Listing of prairie ecosystem types in Canada initially revealed seven ecosystem types scored as VU, EN, or CR (Comer 2021, Comer et al. in review). It would be good to know which criterion/criteria resulted in the score for each of these seven ecosystem types. Table 2 shows a summary of each targeted ecosystem type, its RLE status along with RLE criteria triggering its status,  current global and Canadian extent, and areas required for a region to qualify as an ecosystem KBA for that ecosystem type under global and national A2 and B4 thresholds.

Based on the ecosystems criteria KBA scoping, a total of 23 potential KBAs were identified: 13 global A2 sites, 9 national A2 sites, and one global B4 site. Five potential KBA sites are fully in AB; 5 sites are shared between AB and SK; 6 sites are fully in SK; 1 site is shared between SK and MB; 5 sites are fully within MB; and 1 site is shared between MB and MN in the U.S. (although the Canadian-only portion of this site would likely still trigger KBA thresholds). 

Details of each Red Listed ecosystem type and potential KBA sites within those ecosystem types are given in the following sections. Each potential KBA site is summarized in tabular form followed by two figures, one showing the KBA boundaries and distribution of the underlying ecosystem type, the other showing these attributes plus human footprint features (human footprint by Hirsch-Pearson et al. (2021), roads, and seismic lines).


Table 2. Red Listed ecosystem types in the Canadian Prairies, current national and global extents, and areal thresholds for meeting KBA A2 and B4 criteria.
	Targeted Ecosystem Type
	RLE Status
	RLE Criteria MetDetermining Status
	Current Global Extent Estimate (km2)
	Current National Extent Estimate (km2)
	KBA%
	A2 KBA Global Target (km2)
	A2 KBA National Target (km2)
	B4 KBA Global Target (@20%) (km2)
	B4 KBA National Target
	Which provinces?


	Northern Tallgrass Prairie
	CR
	A3, D3
	6,213
	582
	5%
	311
	29
	1,242
	116
	MB

	Northern Great Plains Fescue Mixedgrass Prairie
	EN
	A3, D3
	19,981
	19,800
	5%
	999
	990
	3,996
	3,960
	AB, SK, MB

	Northwestern Great Plains Dry Mixedgrass Prairie
	EN
	A3
	57,897
	38,166
	5%
	2,895
	1,908
	11,580
	7,633
	AB, SK

	Eastern Great Plains Tallgrass Aspen Parkland
	VU
	A3
	4,515
	3,986
	10%
	451
	399
	902
	797
	MB

	Northwestern Great Plains Aspen Forest and Parkland
	VU 
	A3
	23,055
	23,002
	10%
	2,305
	2,300
	4,610
	4,600
	MB

	Great Plains Prairie Pothole
	VU
	A3, D3
	6,457
	4,329
	10%
	646
	433
	1,290
	866
	I assume none found that met minimums?Correct with extant data, but current distribution data in Canada need further review/refinement for this type

	Great Lakes Alvar (MB disjunct)
	VU
	D3
	181
	44
	10%
	18
	4
	36
	9
	MB






[image: ]
[bookmark: _Toc88219935]3.2. Northern Great Plains Fescue Mixedgrass Prairie (also see CNVC CM332)
NatureServe Element Code: CES303.451
NatureServe Summary: “This fescue-mixed grass ecological system is found in the northern Great Plains of Canada and adjacent areas of the United States, with the main area in Saskatchewan, west to Alberta, east to Manitoba and southward to outlier areas in North Dakota and Montana. This midgrass system is typically dominated by Festuca hallii. Other common graminoid species include Hesperostipa comata, Hesperostipa curtiseta, Avenula hookeri, Koeleria macrantha, Pascopyrum smithii, and upland sedges such as Carex obtusata, Carex duriuscula, Carex inops ssp. heliophila, and others. Common herbaceous species tend to be somewhat restricted. Symphoricarpos occidentalis and Rosa arkansana are common shrub species but may not be readily visible because of the tall growth of the Festuca hallii. Other shrubs that may be present include Rosa woodsii, Artemisia frigida, Amelanchier alnifolia, and Rosa acicularis. Overgrazing can heavily impact species composition and abundance. It usually occurs on nearly level to undulating terrain at elevations between 650 and 1250 m (2130-4100 feet). Stands tend to be on level sites, hilltops and upper slopes in the southern portion of the range, becoming more restricted to south-facing sites to the north. They may be on uplands, low-relief inclines in valleys or in valley settings. Soils may be solonetzic, with an impervious hardpan layer in the subsoil caused by excess sodium (Na+) or may also be clay, silty clay, or loam.”
Link: https://explorer.natureserve.org/Taxon/ELEMENT_GLOBAL.2.952209/Northern_Great_Plains_Fescue-Mixed_Grass_Prairie 



[bookmark: _Toc88219936]3.2.1. Northern Great Plains Fescue Mixedgrass Prairie Site 1
	Name in shapefile
	Province(s)
	Smoothed area (km2)
	Criteria and Scope
	% global distribution
	% national distribution
	Ecosystem type 1
	Ecosystem type 1 area
	Ecosystem type 2
	Ecosystem type 2 area

	AB CA Fescue 1026
	AB
	7,803
	A2 Global
	5.2%
	5.2%
	Fescue
	1,031
	--
	--



[image: ]
[image: ]

[bookmark: _Toc88219937]3.2.2. Northern Great Plains Fescue Mixedgrass Prairie Site 2
	Name in shapefile
	Province(s)
	Smoothed area (km2)
	Criteria and Scope
	% global distribution
	% national distribution
	Ecosystem type 1
	Ecosystem type 1 area
	Ecosystem type 2
	Ecosystem type 2 area

	AB CA Fescue 1232
	AB
	3,826
	A2 Global
	6.2%
	6.3%
	Fescue
	1,242
	--
	--


[image: ]
[image: ]

[bookmark: _Toc88219938]3.2.3. Northern Great Plains Fescue Mixedgrass Prairie Site 3
	Name in shapefile
	Province(s)
	Smoothed area (km2)
	Criteria and Scope
	% global distribution
	% national distribution
	Ecosystem type 1
	Ecosystem type 1 area
	Ecosystem type 2
	Ecosystem type 2 area

	AB CA Fescue DryMix 2067
	AB
	3,826
	A2 Global
	6.2%
	6.3%
	Fescue
	1,242
	Dry Mixedgrass
	942


[image: ]
[image: ]
[bookmark: _Toc88219939]3.2.4. Northern Great Plains Fescue Mixedgrass Prairie Site 4
	Name in shapefile
	Province(s)
	Smoothed area (km2)
	Criteria and Scope
	% global distribution
	% national distribution
	Ecosystem type 1
	Ecosystem type 1 area
	Ecosystem type 2
	Ecosystem type 2 area

	AB SK CA Fescue 2585
	AB, SK
	5,959
	A2 Global
	12.9%
	13%
	Fescue
	2,577
	--
	--


[image: ]
[image: ]

[bookmark: _Toc88219940]3.2.5. Northern Great Plains Fescue Mixedgrass Prairie Site 5
	Name in shapefile
	Province(s)
	Smoothed area (km2)
	Criteria and Scope
	% global distribution
	% national distribution
	Ecosystem type 1
	Ecosystem type 1 area
	Ecosystem type 2
	Ecosystem type 2 area

	AB SK CA Fescue 998
	AB, SK
	6,375
	A2 Global
	5%
	5.1%
	Fescue
	1,009
	--
	--


[image: ]
[image: ]

[bookmark: _Toc88219941]3.2.6. Northern Great Plains Fescue Mixedgrass Prairie Site 6
	Name in shapefile
	Province(s)
	Smoothed area (km2)
	Criteria and Scope
	% global distribution
	% national distribution
	Ecosystem type 1
	Ecosystem type 1 area
	Ecosystem type 2
	Ecosystem type 2 area

	MB CA Fescue 1388
	MA
	6,200
	A2 Global
	6.9%
	7%
	Fescue
	1,392
	--
	--


[image: ]
[image: ]

[bookmark: _Toc88219942]3.2.7. Northern Great Plains Fescue Mixedgrass Prairie Site 7
	Name in shapefile
	Province(s)
	Smoothed area (km2)
	Criteria and Scope
	% global distribution
	% national distribution
	Ecosystem type 1
	Ecosystem type 1 area
	Ecosystem type 2
	Ecosystem type 2 area

	MB CA Fescue NTallgrass 637
	MB
	2,181
	A2 global
	4.9% (NW Parkland)
3.2% (Fescue)
	4.9% (NW Parkland)
3.2% (Fescue)
	NW Parkland (?)
	1,119
	Fescue
	640


[image: ]
[image: ]

[bookmark: _Toc88219943]3.2.8. Northern Great Plains Fescue Mixedgrass Prairie Site 8
	Name in shapefile
	Province(s)
	Smoothed area (km2)
	Criteria and Scope
	% global distribution
	% national distribution
	Ecosystem type 1
	Ecosystem type 1 area
	Ecosystem type 2
	Ecosystem type 2 area

	SK CA Fescue 1005
	SK
	5,106
	A2 Global
	5%
	5.1%
	Fescue
	1,012
	--
	--


[image: ]
[image: ]

[bookmark: _Toc88219944]3.2.9. Northern Great Plains Fescue Mixedgrass Prairie Site 9
	Name in shapefile
	Province(s)
	Smoothed area (km2)
	Criteria and Scope
	% global distribution
	% national distribution
	Ecosystem type 1
	Ecosystem type 1 area
	Ecosystem type 2
	Ecosystem type 2 area

	SK CA Fescue 1533
	SK
	5,329
	A2 Global
	
	
	Fescue
	1,565
	--
	--
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[bookmark: _Toc88219945]3.2.10. Northern Great Plains Fescue Mixedgrass Prairie Site 10
	Name in shapefile
	Province(s)
	Smoothed area (km2)
	Criteria and Scope
	% global distribution
	% national distribution
	Ecosystem type 1
	Ecosystem type 1 area
	Ecosystem type 2
	Ecosystem type 2 area

	SK MB CA Fescue 1245
	SK, MB
	6,012
	A2 Global
	
	
	Fescue
	1,245
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[bookmark: _Toc88219946]3.3. Northern Great Plains Dry Mixedgrass Prairie
G331 Hesperostipa comata - Bouteloua gracilis Dry Mixedgrass Prairie Group

Type Concept: This dry mixedgrass prairie grassland is common in southeastern Alberta, southwestern Saskatchewan, south into the northern Great Plains of the United States. The vegetation is dominated by moderate to moderately dense medium-tall and short grasses and scattered shrubs. Dominant midgrass species include Hesperostipa comata, Pascopyrum smithii, Pseudoroegneria spicata, and Elymus lanceolatus. Short grasses, including Bouteloua gracilis and Koeleria macrantha, are common and become dominant in dry locations such as upper slopes. Upland sedges, such as Carex inops ssp. heliophila and Carex filifolia, may also be important components. Calamovilfa longifolia is often found with high cover values on sandier soils. Pascopyrum smithii and Elymus lanceolatus will decline in abundance with grazing pressure, while Bouteloua gracilis and Koeleria macrantha cover increases on degraded sites. Other common species include Hesperostipa curtiseta. Common woody species include Artemisia cana, Symphoricarpos occidentalis, Rhus trilobata, and Sarcobatus vermiculatus. Some examples may range into more of a shrub-steppe. Common forbs include Opuntia polyacantha, Sphaeralcea coccinea, and Artemisia frigida. Fire, drought, and grazing constitute the primary dynamics affecting this group. Its presence is generally correlated with arid areas that have mean precipitation of 350 mm per year or less. Stands occur on a wide variety of landforms, with flat to rolling topography and some low-relief hummocky areas. Surficial materials are predominantly glacial till in the Canadian areas, with some glacio-lacustrine areas. Glacio-fluvial sediments are common along major river valleys, and eolian materials are prevalent in some areas. Predominant soils are deep and well-drained to imperfectly drained, have a thick, dark A horizon and are classed as Brown Chernozems in the Canadian system. Textures are sandy loam to loam, medium- to coarser-textured soils. There are significant areas of Solonetzic soils, characterized by a subsoil hardpan layer with a high proportion of sodium. 
Diagnostic Characteristics: This group is separated from ~Northern Great Plains Mixedgrass Prairie Group (G141)$$ based on soil moisture and species composition. Stronger constancy and dominance of short grasses, including Bouteloua gracilis and Koeleria macrantha, mixed with the midgrasses Hesperostipa comata, Pascopyrum smithii, Pseudoroegneria spicata, and Elymus lanceolatus distinguish this type from related mesic mixedgrass types. Upland sedges such as Carex inops ssp. heliophila, and Carex filifolia may also be important components. Other common species include Hesperostipa curtiseta and Opuntia polyacantha. Strong grazing pressures on mesic mixedgrass prairies, which increases the shortgrass component, can blur the distinction between the two types. 
Rationale for Nominal Species or Physiognomic Features: 
Classification Comments: Examples of this group may be found on xeric locations in adjacent groups, such as Northern Great Plains Mesic Mixedgrass Prairie Group (G141). Because Bouteloua gracilis and Koeleria macrantha tend to increase under grazing pressure, overgrazed sites may superficially resemble some of the associations in this group. Sandy prairie stands in this region are probably placed in Great Plains Sand Grassland Group (G068) or Great Plains Sand Shrubland Group (G069). There are significant areas of Solonetzic soils, characterized by a subsoil hardpan layer with a high proportion of sodium, and review is needed to determine if they fit here or elsewhere. Review of this group in 2019 (REF) indicates that it does not extend into northeast Colorado; rather shortgrass prairie reaches its limit in southeast Wyoming. This group represents the dry northern mixedgrass vegetation. This type does not extend south of Wyoming (G. Jones pers. comm. 2019, K. Decker pers. comm. 2019). See also Kuchler (1964) type 64. 

NatureServe Element Code: CES303.674
NatureServe Summary: “This system extends from northern Nebraska into southern Canada and westward through the Dakotas to the Rocky Mountain Front in Montana and eastern Wyoming, on both glaciated and non-glaciated substrates. Soil texture (which ultimately effects water available to plants) is the defining environmental descriptor; soils are primarily fine and medium-textured and do not include sand, loamy sand, or sandy loam soils. This system occurs on a wide variety of landforms (e.g., rolling uplands stream terraces, ridgetops) and in proximity to a diversity of other systems. Most usually it is found in association with Western Great Plains Sand Prairie (CES303.670) which occupies the coarser-textured substrates. Northwestern Great Plains Shrubland (CES303.662) is intermixed on the landscape in draws and ravines which receive more precipitation runoff and are somewhat protected from fires. In various locales generally north and east of the Missouri River, the topography where this system occurs is broken by many glacial pothole lakes, and this system may be proximate to Great Plains Prairie Pothole (CES303.661). The growing season and rainfall are intermediate to drier units to the southwest and mesic tallgrass regions to the east. Graminoids typically comprising the greatest canopy cover include Pascopyrum smithii, Nassella viridula, and Festuca spp. In Montana these include Festuca campestris and Festuca idahoensis. Other commonly dominant species in Montana are Bouteloua gracilis, Hesperostipa comata, and Carex filifolia, while Festuca campestris and Festuca idahoensis may be more abundant in the north and foothill/montane grassland transition areas. Bouteloua curtipendula, Elymus lanceolatus, Muhlenbergia cuspidata, and Pseudoroegneria spicata are common, and sometimes abundant, components of this system. Remnants of Hesperostipa curtiseta-dominated vegetation are found in northernmost Montana and North Dakota associated with the most productive sites (largely plowed to cereal grains); this species, usually in association with Pascopyrum smithii, is much more abundant in Canada. Sites with a strong component of Nassella viridula indicate a more favorable moisture balance and perhaps a favorable grazing regime as well because this is one of the most palatable of the mid-grasses. Hesperostipa comata is also an important component and becomes increasingly so as improper grazing practices favor it at the expense of (usually) Pascopyrum smithii; progressively more destructive grazing can result in the loss of Pascopyrum smithii from the system followed by drastic reduction in Hesperostipa comata and ultimately the dominance of Bouteloua gracilis (or Poa secunda and other short graminoids) and/or a lawn of Selaginella densa. Koeleria macrantha, at least in Montana and southern Canada, is the most pervasive grass; if it has high cover, past intensive grazing is the presumed reason. In the eastern portion of this system's range, tallgrass species, especially Andropogon gerardii, Panicum virgatum, and Sorghastrum nutans, are often present to common on more mesic sites. Shrub species such as Symphoricarpos spp., Artemisia frigida, and Artemisia cana occur in the western and central portions while Symphoricarpos spp. and Prunus spp. can be found in the eastern portion. Sites with slightly to moderately saline soils have small to moderate amounts of salt-tolerant species such as Distichlis spicata and Sporobolus airoides. Fire, grazing and climate constitute the primary dynamics affecting this system. Drought can also impact this system, in general favoring the shortgrass component at the expense of the mid-grasses. With intensive grazing, cool-season exotics such as Poa pratensis, Bromus inermis, and Bromus tectorum can increase in dominance; both of the rhizomatous grasses have been shown to markedly depress species diversity. Shrub species such as Juniperus virginiana can also increase in dominance with fire suppression. This system is one of the most disturbed grassland systems in Nebraska, North and South Dakota, and Canada.”
Link: https://explorer.natureserve.org/Taxon/ELEMENT_GLOBAL.2.722984/Northwestern_Great_Plains_Mixedgrass_Prairie 



[bookmark: _Toc88219947]3.3.1. Northern Great Plains Dry Mixedgrass Prairie Site 1
	Name in shapefile
	Province(s)
	Smoothed area (km2)
	Criteria and Scope
	% global distribution
	% national distribution
	Ecosystem type 1
	Ecosystem type 1 area
	Ecosystem type 2
	Ecosystem type 2 area

	AB CA DryMix 2303
	AB
	5,852
	A2 National
	4%
	6%
	Dry Mixedgrass
	2,303
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[bookmark: _Toc88219948]3.3.2. Northern Great Plains Dry Mixedgrass Prairie Site 2
	Name in shapefile
	Province(s)
	Smoothed area (km2)
	Criteria and Scope
	% global distribution
	% national distribution
	Ecosystem type 1
	Ecosystem type 1 area
	Ecosystem type 2
	Ecosystem type 2 area

	AB CA DryMix 2367
	AB
	4,700
	A2 National
	4%
	6.2%
	Dry mixedgrass
	2,382
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[bookmark: _Toc88219949]3.3.3.. Northern Great Plains Dry Mixedgrass Prairie Site 3
	Name in shapefile
	Province(s)
	Smoothed area (km2)
	Criteria and Scope
	% global distribution
	% national distribution
	Ecosystem type 1
	Ecosystem type 1 area
	Ecosystem type 2
	Ecosystem type 2 area

	AB SK CA DryMix 3048
	AB, SK
	5,380
	A2 National or Global
	5.3%
	8.1%
	Dry mixedgrass
	3,082
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[bookmark: _Toc88219950]3.3.4. Northern Great Plains Dry Mixedgrass Prairie Site 4
	Name in shapefile
	Province(s)
	Smoothed area (km2)
	Criteria and Scope
	% global distribution
	% national distribution
	Ecosystem type 1
	Ecosystem type 1 area
	Ecosystem type 2
	Ecosystem type 2 area

	AB SK CA DryMix 3520
	AB, SK
	4,999
	A2 National or Global
	6.1%
	9.2%
	Dry mixedgrass
	3,615
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[bookmark: _Toc88219951]3.3.5. Northern Great Plains Dry Mixedgrass Prairie Site 5
	Name in shapefile
	Province(s)
	Smoothed area (km2)
	Criteria and Scope
	% global distribution
	% national distribution
	Ecosystem type 1
	Ecosystem type 1 area
	Ecosystem type 2
	Ecosystem type 2 area

	AB SK CA DryMix Cypress 2352
	AB, SK
	4,618
	A2 National
	4%
	6.1%
	Dry Mixedgrass
	2,343
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[bookmark: _Toc88219952]3.3.6. Northern Great Plains Dry Mixedgrass Prairie Site 6
	Name in shapefile
	Province(s)
	Smoothed area (km2)
	Criteria and Scope
	% global distribution
	% national distribution
	Ecosystem type 1
	Ecosystem type 1 area
	Ecosystem type 2
	Ecosystem type 2 area

	SK CA DryMix 1963
	SK
	4,867
	A2 National
	3.4
	5.1
	Dry mixedgrass
	1,953
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[bookmark: _Toc88219953]3.3.7. Northern Great Plains Dry Mixedgrass Prairie Site 7
	Name in shapefile
	Province(s)
	Smoothed area (km2)
	Criteria and Scope
	% global distribution
	% national distribution
	Ecosystem type 1
	Ecosystem type 1 area
	Ecosystem type 2
	Ecosystem type 2 area

	SK CA DeyMix 2612
	SK
	6,146
	A2 National
	4.5
	6.9
	Dry mixedgrass
	2,629
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[bookmark: _Toc88219954]3.3.8. Northern Great Plains Dry Mixedgrass Prairie Site 8
	Name in shapefile
	Province(s)
	Smoothed area (km2)
	Criteria and Scope
	% global distribution
	% national distribution
	Ecosystem type 1
	Ecosystem type 1 area
	Ecosystem type 2
	Ecosystem type 2 area

	SK CA DryMix 3468
	SK
	8,642
	A2 global or national
	6%
	9.2%
	Dry mixedgrass
	3,498
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[bookmark: _Toc88219955]3.3.9. Northern Great Plains Dry Mixedgrass Prairie Site 9
	Name in shapefile
	Province(s)
	Smoothed area (km2)
	Criteria and Scope
	% global distribution
	% national distribution
	Ecosystem type 1
	Ecosystem type 1 area
	Ecosystem type 2
	Ecosystem type 2 area

	SK CA DryMix 4017
	SK
	7,018
	A2 national or global
	6.9%
	10.5%
	Dry mixedgrass
	4,039
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[bookmark: _Toc88219956]3.4. Eastern Great Plains Tallgrass Aspen Parkland
NatureServe Element Code: CES205.688
NatureServe Summary: “This system is found primarily on part of the Glacial Lake Agassiz plain in northwestern Minnesota, ranging into southern Canada. Calcareous glacial drift overlain with lacustrine soils ranging from loamy to gravelly is characteristic of the lakeplain within the range of this system. Historically this system included a mosaic of tallgrass prairie, wet prairie, brush prairie and aspen-oak woodlands. It is dominated by Populus tremuloides with scattered Quercus macrocarpa and Betula papyrifera. Shrubs such as willow (Salix spp.) and hazel (Corylus spp.) are also common. The dominant tallgrass species is Andropogon gerardii often associated with Sorghastrum nutans, Calamagrostis spp., and Sporobolus heterolepis. Fire is the most important natural dynamic in this system and helps maintain the open parkland or brush nature of this system. Wind and grazing are also important dynamics. Conversion to agriculture and fire suppression have decreased the range of this system and allowed more shrubs and trees to establish.”
Link: https://explorer.natureserve.org/Taxon/ELEMENT_GLOBAL.2.722971/Eastern_Great_Plains_Tallgrass_Aspen_Parkland 



[bookmark: _Toc88219957]3.4.1. Eastern Great Plains Tallgrass Aspen Parkland Site 1
	Name in shapefile
	Province(s)
	Smoothed area (km2)
	Criteria and Scope
	% global distribution
	% national distribution
	Ecosystem type 1
	Ecosystem type 1 area
	Ecosystem type 2
	Ecosystem type 2 area

	MB CA EastParkland NTallgrass 976
	MB
	2,370
	A2 global
	21.6%
	24.5%
	Eastern great plains tallgrass aspen parkland
	974.6
	Northern tallgrass prairie
	49.7
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[bookmark: _Toc88219958]3.4.2. Eastern Great Plains Tallgrass Aspen Parkland Site 2
	Name in shapefile
	Province(s)
	Smoothed area (km2)
	Criteria and Scope
	% global distribution
	% national distribution
	Ecosystem type 1
	Ecosystem type 1 area
	Ecosystem type 2
	Ecosystem type 2 area

	MB CA MN US EastParkland 1999
	MB (and MN, US)
	5,746
	A2 Global
	44%
	50%
	Eastern aspen parkland
	1,980
	
	


Note: this potential KBA crosses the Canada-U.S. border
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[bookmark: _Toc88219959]3.5. Northwestern Great Plains Aspen Parkland and Forest
NatureServe Element Code: CES303.681
NatureServe Summary: “This system ranges from the North Dakota/Manitoba border west to central Alberta and is considered part of the boreal-mixedgrass prairie grassland transition region. The climate in this region is mostly subhumid low boreal with short, warm summers and cold, long winters. Much of this region is covered with undulating to kettled glacial till. Populus tremuloides dominates this system. Common associates are Betula papyrifera and Populus balsamifera with an understory of mixedgrass species and tall shrubs. More poorly drained sites may contain willow (Salix spp.) and sedges (Carex spp.). Fire constitutes the most important dynamic in this system and prevents boreal conifer species such as Picea glauca and Abies balsamea from becoming too established in this system.”
Link: https://explorer.natureserve.org/Taxon/ELEMENT_GLOBAL.2.722978/Northwestern_Great_Plains_Aspen_Forest_and_Parkland 



[bookmark: _Toc88219960]3.5.1. Northwestern Great Plains Aspen Parkland and Forest Site 1
	Name in shapefile
	Province(s)
	Smoothed area (km2)
	Criteria and Scope
	% global distribution
	% national distribution
	Ecosystem type 1
	Ecosystem type 1 area
	Ecosystem type 2
	Ecosystem type 2 area

	MB CA NWParkland 2835
	MB
	5,546
	A2 global or national
	12.4%
	12.4%
	NW aspen parkland
	2,860
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[bookmark: _Toc88219961]3.6. Great Lakes Alvar (MB disjunct)
NatureServe Element Code: CES201.721
NatureServe Summary: “Alvars are natural systems of humid and subhumid climates, centered around areas of glaciated horizontal limestone/dolomite (dolostone) bedrock pavement with a discontinuous thin soil mantle. These communities are characterized by distinctive flora and fauna with less than 60% tree cover that is maintained by associated geologic, hydrologic, and other landscape processes. In particular, all forms of alvar tend to flood each spring, then experience moderate to severe drought in summer months. They include open pavement, grassland, and shrubland/woodland types. Alvar communities occur in an ecological matrix with similar bedrock and hydrologically influenced communities. Almost all of North America's alvars occur within the Great Lakes basin, primarily in an arc along the Niagaran Escarpment from northern Lake Michigan across northern Lake Huron and eastern Ontario and northwestern New York state.”

See Catling (2016) for documentation of recently discovered alvars in Manitoba. Additional classification work is needed to fully integrate these findings with existing classification concepts. 
Link: https://explorer.natureserve.org/Taxon/ELEMENT_GLOBAL.2.722949/Great_Lakes_Alvar 



[bookmark: _Toc88219962]3.6.1. Great Lakes Alvars Site 1
	Name in shapefile
	Province(s)
	Smoothed area (km2)
	Criteria and Scope
	% global distribution
	% national distribution
	Ecosystem type 1
	Ecosystem type 1 area
	Ecosystem type 2
	Ecosystem type 2 area

	MB CA Alvars 42
	MB
	1,117
	B4 Global
	23.2%
	95%
	Great lakes alvars
	39
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[bookmark: _Toc88219963]3.7. Northern Tallgrass Prairie
NatureServe Element Code: CES205.686
NatureServe Summary: “This system is found primarily in the Northern Tallgrass ecoregion ranging along the Red River basin in Minnesota and the Dakotas to Lake Manitoba in Canada. It constitutes the northernmost extension of the "true" prairies. Similar to Central Tallgrass Prairie (CES205.683), this system is dominated by tallgrass species such as Andropogon gerardii, Sorghastrum nutans, and Panicum virgatum. However, the soils in this region are not as rich nor deep, the growing season length and precipitation are less, and thus this system does not have as much species diversity as grasslands to the south. This system is often found on well-drained, drier soils and can grade into Eastern Great Plains Tallgrass Aspen Parkland (CES205.688) to the north and east. Grazing and fire influenced this system historically. Much of this system has been converted to agriculture with very few unaltered and highly fragmented examples remaining.”
Link: https://explorer.natureserve.org/Taxon/ELEMENT_GLOBAL.2.722973/Northern_Tallgrass_Prairie
Notes: Neither of the two sites containing northern tallgrass prairie have enough of it to trigger KBA criteria on its own; they are both triggered by the other ecosystem type at the site.


[bookmark: _Toc88219964]4. Next Steps
What are the next steps to KBA identification??
· Check that analytical steps and results are described correctly; augmented here.
· Confirm ecological condition of sites using local experts and knowledge (ecosystems scientists, landowners, regional datasets) – Jan 2021? Correct, initial review suggested such, but more local knowledge will be helpful. Reviewers will need to understand the classification concepts and provide insight on relative condition. These are clearly cases where “restorability” is the main issue deciding whether or not mapped areas should count toward KBA area criteria. 
· Cross-border considerations apply to 2-3 of these sites, so integration of US data and knowledge will be needed to finalize identification and for delineation steps. 
· Refine KBA site boundaries based on this information – keeping in mind challenges of delineating manageable sites in heavily modified and often privately owned landscapes – Jan – Feb 2021? Again, given the requirement that some form of restorative management will be required, combined with the high proportion of non-public ownership, “manageability” needs to be defined appropriately for conservation practice in the prairies. 
· If sites still meet KBA area thresholds, complete and submit official proposal forms – Mar 2021?
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