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ABSTRACT

Alvar is a globally uncommon ecological community. A number of biologists have identified sites in
alyAd20lQa LYGSNIF]1S NBIR2FE NMIR (I KK D Ka INY O SR a6 @IaNJ
objectives intuded the systematic mapping and degption of potential dvar sites Approximately3930
hectares(9720 acreg of alvar were identifiedproken down into four major types: (a) alvar grassland,
(b) alvar shrubland, (c) alvar savannah and (d) alvar wetlAhdr shrubland was further subdivided
into four putative community subtypes and alvar savannah into three putative subtyjesociated
inland cliff communities were also identified and mappAcumber of provinciallynationallyand
globally rare speiesassociated with lzar and inland cliff communities were identifiddcludingPellaea
gastonyid DI a G 2 y & Q Rella@d glaBeFadubkp dc@déntaligWestern Dvarf Qiffbrake) and
Grimmia teretinervigGrimmia Dry Rock &d69. Two-thirds of theextent of dvar in Manitoba occurs on
Crown land. More than threquarters is grazed. Appximately 30% of the extent ohaar in Manitoba
isoverlain by some form of mineral resource development allocatioiming clainor quarry lease)The
results of 12 inventoriegepresent an important dataset to be used in the development fafrenal
community classificatiorandin conservatioroutreach andaction
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INTRODUCTION

Status

Alvar is a globallyncommon habitat characterized by a thin or absent layer of soil over a limestone or
dolomite bedrock pavemeniReschke et al. 1999, Catling & Brownell J99%He bedrock restricts water
drainage andetention, which can causperiodic flooding and drouglconditions. Thisarsh growing
environmentresults 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, natbnally and globally rare species.

Ly /FYFTRFEZ FE@FINI A& F2dzyR Ay GKS DNBFG [F1Sa wS3A
Newfoundland, Quebec and the Northwest Territorf€atling 2009, Reschke et al. 1998he

distribution of alvar is fragmentedndloosely follows the edge of the Canadi@reld where postglacial

meltwaters exposed limestone bedrockhelexact extent of these communitiesnot yet known.

(Catling 2009).

Alvars are consideredistincthabitat because of the unusual compositiof 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 Althoughthe plant speciepresentare often similar to thoseof a prairie their relative
abundance is qte different. In other alvars, there may be a mbe of boreal and prairie species that
are not usually closely associated with each ottred distinguish them from forest and grassland
ecosystemsLike forest angrasslangdavar can be differentiatechto community types. The Great
Lakes alvars, for exampleave beerdifferentiated into 13 types (Rekke et al. 199).

Prior tothis study,alvarlike ecosystems Manitobawere thought tooccur in thelnterlake region
between the southern basins dbkes Manitoba and WinnipegHamel & Foster 200@ig. 1) Ther full
extent, variation and conservation status was not knohowever, and gspected sitesvere limited to
the central portion of the Interlake region, associated with nearface dolomitidimestone pavement.

Manitoba Alvar Initiative

In 2010The Nature Conservancy of CanaN&(began developing a landscapeale conservation plan

for the southern Interlake. The planning process highlighted the unique contribution of thesdildvar
communities to the overall biodiversity of the Interlake, but also highlighiedack of knowlelge

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 sedield reconnaissance trips to various sites in the
Interlake.b / / Qa [/ KAST { OASy OS h Fana @dhas&tripsadicghcludddiat @  LI- NIi A
most sites of interest had physical and biological attributes similar to other North Ameticarsites,

YR O2dzZ R 0S NSdhSHMNBRthaManitbbd AsdokidtihlofNRard Biologists (MAPB)
nominated a sitdor designation as provincial Ecologicéteserve.
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CKS WalyAadz2ol !t @FN LYAdGAL (A ddeamultipaitneRrantedvdrik2 LISR A Y
0§KNRdZAK ¢gKAOK {(Se ldSaidAazya Fo2dzi It @FN adlkddza |y
committee is made up of representatives frotretNature Conservancy of Canada, Manitoba

Conservatior& Water Stewardshiprad, the Manitoba Association of Plant BiologistSbjectivesof 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 ownersjijentify first-approximationalvar

subtypesusing information collected on site structure, vegetation cover kamdl use3)conduct cetailed

site assessmea{(structure and vegetation covesite healthand fieldtest collection methodand

healthor Element Occurmece EQ ranking criteria.
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METHODS

Several dozengiential alvar sitesn the south Interlake and adjacent regionsre identified using GIS

by overlaying orthophotos with Manitoba soil classification layers that indicated the occurrence of
limestone bedrock at or near the surfafdanitoba Land Initiatie 2009) Adigital elevation model
(DEM)(Manitoba Land Initiative 2009yas examine@nd aeas ofrelatively rapidelevation change

were noted as potential sitefer alvar/inland cliff complexeand then compared with the soil
classification layers to detmine 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 coverA total of 67 potential sites in the south Interlake and adjacentamgiwere identiked,
encompassing 6313 hectares (15, 602 acres) (Fig. 2).

After this identification, the sites were grourtduthed for the presence or absenaef alvar and

limestone cliffs.For this study, alvar was defined@sommunity growing in 10cm or less soil over
limestone or dolomite bedrocgavemer that was not the result of mechanical removiahndowner
permission was obtainefibr access tall sites on private lands. Crown land sites inedidlife
Management Aeas and leased Crown larlermission is not require@f accessing these Crown lands
for non-consumptive uses like hiking (Manitoba Agriculture, Food & Rural Initiatives 2008; Manitoba
Consevation 2012).

At each siteGPS coordinates were collected dvabic information was recorddidr the dominant
species, soil characteristics, hydrological information and unique topological characteristics
Information was recorded using a standardized field data stedetn from the NatureServe Wetland
Ecological Iregrity Assessment Field ManukbperLangendoen?010, see Appendix CA reference
voucherplant collection was madand iscurrently housed at the Manitoba Conservation Data Centre.

Using orthophotos an&PS coordinates collected in the fietle extent of each alvar site wasapped
using GIS. Due to restrictions in time and accessibility not every part of every site ewididdal and

much the mapping was based on an interatin of the orthophobgraphy. 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 wee assigned a qualitativeassificatiorbased on the descriptive qualities of tdeminantplant
species soil depth, hydrologyand topological characteristissich as plateaus, exposed outcrops or
limestoneboulderfields. Theseclassificationsre meant to help identify some unique qualitieeach
type in order to prioritize further study ancbnservatiorefforts.

A quantitative statistical analysis and classification of alvar types in Manitidlo@quire a more
intensive sampling method. In 2012, nine sites were selected to test thecttoh methodology for a
detailed site assessment which may meet tieiguirement. The methods were adapted from the
NatureServe Wetland Ecological Integrity Assessment Field Mdralar_angendoen?010 see
Appendix ¢ These methods were chosen mnsultation with several Great Lakes alvar experts.
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RESULTS

Sixtyone of the 67 GH&lentified potential alvasites were groundtruthed. The remaining sixould not
be visited due to time restrictisor the inability to contact landowners to access or cross private
property. Based on the orthophotographs and groutmdthing on nearby sites, the unvisitesites are
not suspected to have alvar.

Alvar was confirmed &8 of the 61 surveyed sites. Tleenfirmedalvar communities extend over no
more than3934 hectaresq721acaes)coveringall or portions of 168 quartesections.Somerelatively
largemappedsitesrepresent amatrix of alvar,within whichpatches ohon-alvarcommunity typedike
forest or prairieoccurover soils with a depth greater than 10 cm

One hundred andne patches of alvar have been mapped, varying ff@rhto almost 809 hectare4(to

2000 acrey These patches can lggouped into5 geogaphically distincalvar regiondased on shared
characteristic§Fig ® ® ¢ KNBS 2F (KS AWAIRBHS NBIFTGNNB.RQ (l2y R aw/aa |
limestone formatiorof the same namgalongwhich inland cliffs are foundt KS at S3dzA a ! f @ NE
GKS tS3dzia CANRBRG blriA2y wSaSNWBS G2 GKS Sradz FyR
boundaries othe SylvarDale PFRGommunity Pasture¢ KS &t 2 L I NEBraapadf nall,

isolatedpatches of alvar in which KS 02 YYdzyAdé& adNHzOGdzZNBE Aa @DF NRIFof S
and arounathe Clematis and Sandridge Wildlife Management Aral the adjacent private lands

BEDROCBEOLOG

Potential siteswere surveyed on bedrocks five different geologic periodd=ig 4), andlsar was only
located on bedrock laid during the Silurian and Ordovician periods, which ayraisarily of dolomite
(Province of Manitoba Mineral Resources Division 2012)

The Clematis Alvar and two patches of the Poplarfield Alganr onSilurianbedrock which consists of
mictric, fossiliferous, stromatolitic and biostromal dolomites. ®tteer alvargroupsoccuron bedrock
of the Ordovician periodvhich are comprisedf variousdolomites including argillaceous, nodular, and
laminated dolomiteg(Province of Manitoba Mineral Resources Division 2012)

There were multiple formations during ti@rdovican Period and alvar occurs &our of them. The

Marble Ridge site and the rest of the Poplarfield Alvar are primarily located withiwdistern Stony
Mountain Formation and the East Arm Formatiamile the Peguis and Sylvan Alvars fall into the
eastern Stony Mountain Formation and the Red River Formatidme inland cliffs of Marble Ridge and
Sylvan follow the eastern boundaries of the two Stony Mountain Formatidins.type of alvar present

at a site may be related, at least in part, to thgecific bedrock characteristickor example,he cliffs
adjacent tothe Sylvan alvaexhibited noticeably different colouration and fracturing patterns, as well as
vegetation composition, compared thoseadjacent toMarble Ridgelvars
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CONSERVATION CONTEXAND USE

Alvar and inland cliffs extend acrassee Rural Municipalities in thdnterlake Approximately one third
(1261ha, 3117 ac)f alvar in Manitoba occurs gorivately-ownedland, with the remainder on Crown
land that is designated a¥ildlife Management Area, Community Pastuaed other types olieased
and unleased parceléFig. 5)

None of the alvar sites are located within the boundarieBotected Areas(IUCN Protected Areas
Clasdication level IV or highei(Manitoba Conservation & Water Stewardship 2012)

Hectares of Alvar by
Ownership

m Crown

m Private

Figure5. Hectares of alvar by ownership.

The majoriy of alvar on both private andr@wvn land is currentlypeing grazedor has been grazed
recently. Approximatelyseventysix percent o2985hectares {378 acrepof alvar isat least partially
grazedg some portions of a site may be outside of a fenceline or not used by céfproximately
eleven percent; 432hectares {067 acrepg are not grazedand theland use othe remaining16
hectares (1275 acres) could not be determirfédy. 6) Mostobserved grazing animals were cattle, but
horses and bison weralsoobserved.
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Approximate Hectares of
Grazed Alvar

M Grazed
M Not Grazed

® Unknown

Figure6. Hectaresof grazed alvar.

Nearsurface dolomitidimestonehas been extracted immediately adjacentand withinsome alvar
sites It is not known ifall ofthese sites supported alvar prior to quarryiogextraction actities.
Twentysix percen{1027 ha2538 acpf Manitod | &har is under mining claim or quarry lease or both
(Province of Manitobineral Resources Divisi@®12)(Fig. 7).

Hectares of Alvar Under
Mining Claims

m Mining Claim

m Ouarry Lease

= Both Mining Claim

and Quarry Lease
m NotUnder Claim

Figure7. Hectares of alvar under mining claims.

INLAND CLIFFS

There are approximately 18km of inland limestone cliff associated with alvar Intdrtake. The height
of these cliffs is variablerangingfrom 1 to 4.5m. The cliff face is often discomtiious,recedinginto
relatively gentlyslopng wooded areas and then becoming prominent ag&@ome of the survey sites
were located on private lanfibr which permission to access was not granteowever the landowners
confirmed the presence of the cliffs and their approate height. Qiffs contribute tohabitat
heterogeneity to the landscape and provide specific habitats for specialist species ¢beh as

10



Alvars in Manibba Results 2012

provincially rarePellaea glabellaubsp.occidentaligWestern dwarfclifforake) andor species of rare
mosses.

diffs are located on the edge of the Marble Ridge Alvar and theSyvar. Thestructure and
chemical compositionf the dolomitic limestonecliffsadjacent tothe SylvarAlvar appear to differ from
those at Marble Ridgggndmoss and lichen species also differs between these two cliff. sites

Figure8. Inland Limestone Cliff along the Marble Ridge Formation. Photo by NCC.

11














































































