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ABSTRACT 
 

Alvar is a globally uncommon ecological community. A number of biologists have identified sites in 

aŀƴƛǘƻōŀΩǎ LƴǘŜǊƭŀƪŜ ǊŜƎƛƻƴ ǿƛǘƘ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ǊŜǎŜƳōƭƛƴƎ aƭǾŀǊΦ ¢ƘŜ aŀƴƛǘƻōŀ !ƭǾŀǊ LƴƛǘƛŀǘƛǾŜΩǎ нлмн 

objectives included the systematic mapping and description of potential alvar sites. Approximately 3930 

hectares (9720 acres) of alvar were identified, broken down into four major types: (a) alvar grassland, 

(b) alvar shrubland, (c) alvar savannah and (d) alvar wetland.  Alvar shrubland was further subdivided 

into four putative community subtypes and alvar savannah into three putative subtypes.  Associated 

inland cliff communities were also identified and mapped. A number of provincially, nationally and 

globally rare species associated with alvar and inland cliff communities were identified, including Pellaea 

gastonyi όDŀǎǘƻƴȅΩǎ ŎƭƛŦŦōǊŀƪŜύΣ Pellaea glabella  subsp. occidentalis (Western Dwarf Cliffbrake) and 

Grimmia teretinervis (Grimmia Dry Rock Moss). Two-thirds of the extent of alvar in Manitoba occurs on 

Crown land. More than three-quarters is grazed. Approximately 30% of the extent of alvar in Manitoba 

is overlain by some form of mineral resource development allocation (mining claim or quarry lease). The 

results of 2012 inventories represent an important dataset to be used in the development of a formal 

community classification, and in conservation outreach and action.  
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INTRODUCTION 
 

Status 

Alvar is a globally uncommon habitat characterized by a thin or absent layer of soil over a limestone or 

dolomite bedrock pavement (Reschke et al. 1999, Catling & Brownell 1995).  The bedrock restricts water 

drainage and retention, which can cause periodic flooding and drought conditions.  This harsh growing 

environment results in a unique composition of plants, lichen and bryophytes.  The karst topography 

associated with alvar sites also supports features such as limestone cliffs and sinkholes which contain 

provincially, nationally and globally rare species. 

 Lƴ /ŀƴŀŘŀΣ ŀƭǾŀǊ ƛǎ ŦƻǳƴŘ ƛƴ ǘƘŜ DǊŜŀǘ [ŀƪŜǎ wŜƎƛƻƴΣ aŀƴƛǘƻōŀΩǎ LƴǘŜǊƭŀƪŜΣ ǘƘŜ ²Ŝǎǘ /ƻŀǎǘ ƻŦ 

Newfoundland, Quebec and the Northwest Territories (Catling 2009, Reschke et al. 1999).  The 

distribution of alvar is fragmented and loosely follows the edge of the Canadian Shield where postglacial 

meltwaters exposed limestone bedrock.  The exact extent of these communities is not yet known. 

(Catling 2009).   

Alvars are considered distinct habitat because of the unusual composition of species found within them.  

The harsh conditions created by the thin soil mantle results in a high cover of mosses and lichens in 

some alvars.  Although the plant species present are often similar to those of a prairie, their relative 

abundance is quite different.  In other alvars, there may be a mixture of boreal and prairie species that 

are not usually closely associated with each other and distinguish them from forest and grassland 

ecosystems. Like forest and grassland, alvar can be differentiated into community types.  The Great 

Lakes alvars, for example, have been differentiated into 13 types (Reschke et al. 1999).   

Prior to this study, alvar-like ecosystems in Manitoba were thought to occur in the Interlake region 

between the southern basins of Lakes Manitoba and Winnipeg (Hamel & Foster 2004)(Fig. 1). Their full 

extent, variation and conservation status was not known, however, and suspected sites were limited to 

the central portion of the Interlake region, associated with near-surface dolomitic limestone pavement.  

Manitoba Alvar Initiative 

In 2010 The Nature Conservancy of Canada (NCC) began developing a landscape-scale conservation plan 

for the southern Interlake. The planning process highlighted the unique contribution of these alvar-like 

communities to the overall biodiversity of the Interlake, but also highlighted the lack of knowledge 

regarding the extent, condition and classification of the community. Manitoba Conservation & Water 

Stewardship as well as the Manitoba Association of Plant Biologists shared a similar interest in the 

community type, and jointly and separately held several field reconnaissance trips to various sites in the 

Interlake. b//Ωǎ /ƘƛŜŦ {ŎƛŜƴŎŜ hŦŦƛŎŜǊΣ WƻƘƴ wƛƭŜȅ ǇŀǊǘƛŎƛǇŀǘŜŘ ƛƴ one of these trips, and concluded that 

most sites of interest had physical and biological attributes similar to other North American alvar sites, 

ŀƴŘ ŎƻǳƭŘ ōŜ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ ΨŀƭǾŀǊΩΦ Subsequently, the Manitoba Association of Plant Biologists (MAPB) 

nominated a site for designation as a provincial Ecological Reserve.   
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¢ƘŜ Ψaŀƴƛǘƻōŀ !ƭǾŀǊ LƴƛǘƛŀǘƛǾŜΩ ǿŀǎ ŘŜǾŜƭƻǇŜŘ ƛƴ нлмн ƛƴ ƻǊŘŜǊ ǘƻ ǇǊƻǾide a multi-partner framework 

ǘƘǊƻǳƎƘ ǿƘƛŎƘ ƪŜȅ ǉǳŜǎǘƛƻƴǎ ŀōƻǳǘ ŀƭǾŀǊ ǎǘŀǘǳǎ ŀƴŘ ŜŎƻƭƻƎȅ ŎƻǳƭŘ ōŜ ŀƴǎǿŜǊŜŘΦ ¢ƘŜ LƴƛǘƛŀǘƛǾŜΩǎ ǎǘŜŜǊƛƴƎ 

committee is made up of representatives from the Nature Conservancy of Canada, Manitoba 

Conservation & Water Stewardship and, the Manitoba Association of Plant Biologists.   Objectives of the 

Initiative were threefold: 1) survey all known and potential alvar and inland cliff sites, delimit site 

boundaries and determine degree of private vs public ownership; 2) identify first-approximation alvar 

subtypes using information collected on site structure, vegetation cover and land use 3)conduct detailed 

site assessments (structure and vegetation cover, site health and field-test collection methods and 

health or Element Occurrence (EO) ranking criteria. 
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Figure 1. Pre- 2012 extent of alvar-like communities, adapted from Hamel and Foster (2004)
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METHODS 
Several dozen potential alvar sites in the south Interlake and adjacent regions were identified using GIS 

by overlaying orthophotos with Manitoba soil classification layers that indicated the occurrence of 

limestone bedrock at or near the surface (Manitoba Land Initiative 2009). A digital elevation model 

(DEM) (Manitoba Land Initiative 2009) was examined and areas of relatively rapid elevation change 

were noted as potential sites for alvar/inland cliff complexes and then compared with the soil 

classification layers to determine if limestone bedrock coincided with the elevation change.  These 

potential sites were then examined on the orthophotos to see if they matched alvar characteristics in 

land cover. A total of 67 potential sites in the south Interlake and adjacent regions were identified, 

encompassing 6313 hectares (15, 602 acres) (Fig. 2).   

After this identification, the sites were ground-truthed for the presence or absence of alvar and 

limestone cliffs.  For this study, alvar was defined as a community growing in 10cm or less soil over 

limestone or dolomite bedrock pavement that was not the result of mechanical removal. Landowner 

permission was obtained for access to all sites on private lands. Crown land sites include Wildlife 

Management Areas and leased Crown land. Permission is not required for accessing these Crown lands 

for non-consumptive uses like hiking (Manitoba Agriculture, Food & Rural Initiatives 2008; Manitoba 

Conservation 2012). 

At each site, GPS coordinates were collected and basic information was recorded for the dominant 

species, soil characteristics, hydrological information and unique topological characteristics.  

Information was recorded using a standardized field data sheet taken from the NatureServe Wetland 

Ecological Integrity Assessment Field Manual (Faber-Langendoen, 2010, see Appendix C).  A reference 

voucher plant collection was made and is currently housed at the Manitoba Conservation Data Centre. 

Using orthophotos and GPS coordinates collected in the field, the extent of each alvar site was mapped 

using GIS.  Due to restrictions in time and accessibility not every part of every site could be visited and 

much the mapping was based on an interpretation of the orthophotography.  The mapped alvar 

communities indicate the maximum extent in which the alvar is found.  Within the polygons there may 

be areas without alvar, or an area may represent a mosaic of alvar and other communities 

Sites were assigned a qualitative classification based on the descriptive qualities of the dominant plant 

species, soil depth, hydrology, and topological characteristics such as plateaus, exposed outcrops or 

limestone boulder fields. These classifications are meant to help identify some unique qualities of each 

type in order to prioritize further study and conservation efforts.   

A quantitative statistical analysis and classification of alvar types in Manitoba will require a more 

intensive sampling method. In 2012, nine sites were selected to test the collection methodology for a 

detailed site assessment which may meet this requirement.  The methods were adapted from the 

NatureServe Wetland Ecological Integrity Assessment Field Manual (Faber-Langendoen, 2010, see 

Appendix C). These methods were chosen in consultation with several Great Lakes alvar experts.   
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Figure 2. 2012 Manitoba Alvar Initiative survey sites. LOCATIONS HAVE BEEN INTENTIONALLY OBSCURED ς EXACT 
LOCATIONS AVAILABLE UPON REQUEST. 
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RESULTS 
Sixty-one of the 67 GIS-identified potential alvar sites were ground-truthed. The remaining six could not 

be visited due to time restrictions or the inability to contact landowners to access or cross private 

property.  Based on the orthophotographs and ground-truthing on nearby sites, the unvisited sites are 

not suspected to have alvar.  

Alvar was confirmed at 28 of the 61 surveyed sites. The confirmed alvar communities extend over no 

more than 3934 hectares (9721 acres) covering all or portions of 168 quarter-sections. Some relatively 

large mapped sites represent a matrix of alvar, within which patches of non-alvar community types like 

forest or prairie occur over soils with a depth greater than 10 cm. 

One hundred and one patches of alvar have been mapped, varying from 0.4 to almost 809 hectares( 1 to 

2000 acres).  These patches can be grouped into 5 geographically distinct alvar regions based on shared 

characteristics (Fig 3ύΦ  ¢ƘǊŜŜ ƻŦ ǘƘŜ ǎƛǘŜǎ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ άaŀǊōƭŜ wƛŘƎŜ Ψ!ΩΣ Ψ.Ω ŀƴŘ Ψ/Ω !ƭǾŀǊ Ŧƻƭƭƻǿ ŀ 

limestone formation of the same name, along which inland cliffs are found.  ¢ƘŜ άtŜƎǳƛǎ !ƭǾŀǊέ ōƻǊŘŜǊǎ 

ǘƘŜ tŜƎǳƛǎ CƛǊǎǘ bŀǘƛƻƴ wŜǎŜǊǾŜ ǘƻ ǘƘŜ ŜŀǎǘΣ ŀƴŘ ǘƘŜ ά{ȅƭǾŀƴ !ƭǾŀǊέ ƛǎ ŀƭƳƻǎǘ ŎƻƳǇƭŜǘŜƭȅ ǿƛǘƘƛƴ ǘƘŜ 

boundaries of the Sylvan Dale PFRA Community Pasture.  ¢ƘŜ άtƻǇƭŀǊŦƛŜƭŘ !ƭǾŀǊέ ƛǎ a group of small, 

isolated patches of alvar in which ǘƘŜ ŎƻƳƳǳƴƛǘȅ ǎǘǊǳŎǘǳǊŜ ƛǎ ǾŀǊƛŀōƭŜΦ  ¢ƘŜ ά/ƭŜƳŀǘƛǎ !ƭǾŀǊέ ƛǎ ƭƻŎŀǘŜŘ ƛƴ 

and around the Clematis and Sandridge Wildlife Management Areas and the adjacent private lands.  

 

BEDROCK GEOLOGY 
Potential sites were surveyed on bedrocks of five different geologic periods (Fig 4), and alvar was only 

located on bedrock laid during the Silurian and Ordovician periods, which consists primarily of dolomite 

(Province of Manitoba Mineral Resources Division 2012).   

The Clematis Alvar and two patches of the Poplarfield Alvar occur on Silurian bedrock, which consists of 

mictric, fossiliferous, stromatolitic and biostromal dolomites.  The other alvar groups occur on bedrock 

of the Ordovician period which are comprised of various dolomites including argillaceous, nodular, and 

laminated dolomite (Province of Manitoba Mineral Resources Division 2012).   

There were multiple formations during the Ordovician Period and alvar occurs on four of them.  The 

Marble Ridge site and the rest of the Poplarfield Alvar are primarily located within the western Stony 

Mountain Formation and the East Arm Formation, while the Peguis and Sylvan Alvars fall into the 

eastern Stony Mountain Formation and the Red River Formation.   The inland cliffs of Marble Ridge and 

Sylvan follow the eastern boundaries of the two Stony Mountain Formations.  The type of alvar present 

at a site may be related, at least in part, to the specific bedrock characteristics.  For example, the cliffs 

adjacent to the Sylvan alvar exhibited noticeably different colouration and fracturing patterns, as well as 

vegetation composition, compared to those adjacent to Marble Ridge alvars.  
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Figure 3. Confirmed alvar locations and regions. LOCATIONS HAVE BEEN INTENTIONALLY OBSCURED ς EXACT LOCATIONS 
AVAILABLE UPON REQUEST. 
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Figure 4.  Geological formation of bedrock in the Interlake and the locations of alvar, cliffs and survey sites. 
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CONSERVATION CONTEXT & LAND USE 

Alvar and inland cliffs extend across three Rural Municipalities in the Interlake.  Approximately one third 

(1261 ha, 3117 ac)  of alvar in Manitoba occurs on privately-owned land, with the remainder on Crown 

land that is designated as Wildlife Management Area, Community Pasture, and other types of leased 

and un-leased parcels (Fig. 5). 

None of the alvar sites are located within the boundaries of Protected Areas (IUCN Protected Areas 

Classification level IV or higher )(Manitoba Conservation & Water Stewardship 2012).  

 

 

Figure 5. Hectares of alvar by ownership. 

The majority of alvar on both private and Crown land is currently being grazed, or has been grazed 

recently.  Approximately seventy-six percent or 2985 hectares (7378 acres) of alvar is at least partially 

grazed ς some portions of a site may be outside of a fenceline or not used by cattle.  Approximately 

eleven percent ς 432 hectares (1067 acres) ς are not grazed, and the land use of the remaining 516 

hectares (1275 acres) could not be determined (Fig. 6).  Most observed grazing animals were cattle, but 

horses and bison were also observed.  
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Figure 6. Hectares of grazed alvar. 

Near-surface dolomitic limestone has been extracted immediately adjacent to and within some alvar 

sites. It is not known if all of these sites supported alvar prior to quarrying or extraction actvities.  

Twenty-six percent (1027 ha, 2538 ac) of ManitoōŀΩǎ alvar is under mining claim or quarry lease or both 

(Province of Manitoba Mineral Resources Division 2012) (Fig. 7). 

 

Figure 7. Hectares of alvar under mining claims. 

 

INLAND CLIFFS 

There are approximately 18km of inland limestone cliff associated with alvar in the Interlake.  The height 

of these cliffs is variable ς ranging from 1 to 4.5 m.  The cliff face is often discontinuous, receding into 

relatively gently sloping wooded areas and then becoming prominent again.  Some of the survey sites 

were located on private land for which permission to access was not granted; however the landowners 

confirmed the presence of the cliffs and their approximate height.  Cliffs contribute to habitat 

heterogeneity to the landscape and provide specific habitats for specialist species such as the 
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provincially rare Pellaea glabella subsp. occidentalis (Western dwarf cliffbrake) and for species of rare 

mosses. 

Cliffs are located on the edge of the Marble Ridge Alvar and the Sylvan Alvar.  The structure and 

chemical composition of the dolomitic limestone cliffs adjacent to the Sylvan Alvar appear to differ from 

those at Marble Ridge, and moss and lichen species also differs between these two cliff sites.  

 

Figure 8. Inland Limestone Cliff along the Marble Ridge Formation. Photo by NCC. 

 

  




















































