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Presentation Notes
Few studies have examined patterns of plant diversity, composition, and rarity in specific peatland types across a similar landscape unit (Glaser 1992, Beilman 2001) or Ecoregion. 







•• Wetlands! Wetlands! 

•• Threats to wetlandsThreats to wetlands

•• Wetlands and plant (orchid!) diversityWetlands and plant (orchid!) diversity

•• Drivers of diversity in wetlandsDrivers of diversity in wetlands

•• Orchids, protection, & conservationOrchids, protection, & conservation……

OutlineOutline
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Ecological Land Classification – break it down into the currently accepted hierarchy





What is a wetland?What is a wetland?



A wetland isA wetland is……

LandLand……
saturated with watersaturated with water……

to promote wetland or aquatic processesto promote wetland or aquatic processes……
poorly drained soils,poorly drained soils,

hydrophytic vegetationhydrophytic vegetation……
various kinds of biological activityvarious kinds of biological activity



Adapted from Alberta Environment (2003)

AlbertaAlberta’’s Wetlandss Wetlands



Two Main Wetland TypesTwo Main Wetland Types

Manitoba Government



Two Main Wetland TypesTwo Main Wetland Types

Mineral SoilMineral Soil PeatlandPeatland

Manitoba Government
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Peatlands dominate the boreal region, which is covered by 20% wetland



Here is your one two minute wetland primer.
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Peatlands by Hydrology,Peatlands by Hydrology, 
Water Chemistry, & VegetationWater Chemistry, & Vegetation

Brown mossesSphagnum spp.Ground layer

Rich in indicator speciesPoor in 
indicators

No plant 
indicators

Vegetation
Indicator Species

No difference (don’t define these systems)Nutrients
(NO3, NH4, P)

70-8020-6010-200-3Cations (mg/l)
(Ca, Na, K, Mg)

000’s500-10000 or
very little0Alkalinity (equiv/l)

(6.5) 7.0-8.5(5.5) 6.0-7.04.5-5.53.0-4.5pH

Geogenous
(water from rain, 
runoff, and WT)

Geogenous
(water from rain,

runoff, & WT)

Ombrogenous
(everything from above)
-but some geogenous

for poor fens

Hydrology

EXTREME-RICHMODERATE-RICHPOOR

FENS
BOGSPARAMETER
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Canadian Wetland RegionsCanadian Wetland Regions

ArcticArctic
SubarcticSubarctic
PrairiePrairie
MountainMountain
BorealBoreal
OceanicOceanic
TemperateTemperate

RegionRegion
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If we break the wetland regions into subregions…

Manitoba and Saskatchewan sites are within the Continental Mid-Boreal Wetland Region, whereas the Alberta sites are within the Continental High-Boreal Wetland Region



Mid-Boreal: Mean annual temperatures above 0ºC



High-Boreal: Mean annual temperatures below 0ºC

http://www.cfl.scf.rncan.gc.ca/wetlands/regions/artic_f.htm


Western Canadian PeatlandsWestern Canadian Peatlands

Vitt et al. (2000)



ARID CONDITIONS OF MID-HOLOCENE
7000 – 5000 YBP

WETTER CONDITIONS AFTER 6000 YBP

Wetlands can be old…
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Alberta’s wetlands are old

Scorpidium scorpioides



Peatlands: Direct ThreatsPeatlands: Direct Threats

LoggingLogging

Oil and gasOil and gas

AgricultureAgriculture
Natural Resources CanadaNatural Resources Canada

FireFire
www.cen.ulaval.ca/dendro2002/fieldtrip_Yves.htmlwww.cen.ulaval.ca/dendro2002/fieldtrip_Yves.html
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Agriculture includes peat harvesting

Agricultural drainage account for 85% of wetland loss in Canada

~ 40% prairie potholes now lost

~ 64% loss in White Zone (Strong 1993)

In Parkland Region loss of ~ 61% (Schick 1972)

Wetland loss = $3650/ha or $7.7B total in 1999 (Pembina Institute)

As of 2003, less than 17% of the Boreal Plains Ecozone remained as intact contiguous forest 













Peatlands: Indirect ThreatsPeatlands: Indirect Threats

No ChangeNo Change 

Very SlightVery Slight 

SlightSlight 

ModerateModerate

SevereSevere 

Extremely  SevereExtremely  Severe

Sensitivity LSensitivity Level evel 

The Atlas of Canada (1999) The Atlas of Canada (1999) 



Wetlands contain 771 Wetlands contain 771 
billion billion tonnestonnes of of 

greenhouse gases, greenhouse gases, 
oneone--fifth of all the fifth of all the 
carbon on Earth & carbon on Earth & 

about the same about the same 
amount of carbon as amount of carbon as 

is now in the is now in the 
atmosphereatmosphere

Ticking Time Ticking Time 
Bomb?Bomb?
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6 percent of Earth's land surface and store 20% of its carbon

Canada has 25% of the world’s wetlands, and most are peatlands



SourcesSources
•• WaterWater
•• SedimentSediment
•• BiodiversityBiodiversity

SinksSinks
•• WaterWater
•• Organic MatterOrganic Matter
•• Carbon (Peat)Carbon (Peat)

TransformersTransformers
•• ChemistryChemistry
•• Clean WaterClean Water
•• Slow ErosionSlow Erosion

Functional ImportanceFunctional Importance



•• Peatlands are unique, complex ecosystems of Peatlands are unique, complex ecosystems of 
global importance for biodiversity conservationglobal importance for biodiversity conservation

•• Many species are only found in peatlands & Many species are only found in peatlands & 
are adapted to low nutrient availability & waterare adapted to low nutrient availability & water-- 
logginglogging

Peatlands & BiodiversityPeatlands & Biodiversity



Peatlands & BiodiversityPeatlands & Biodiversity

Ben Ben RostonRostonBen Ben RostonRoston
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Malaxis monphylla



•• Species diversity may be lower, but Species diversity may be lower, but 
peatlands have a higher proportion of peatlands have a higher proportion of 
characteristic species than upland characteristic species than upland 
ecosystems in the same biogeographic zoneecosystems in the same biogeographic zone

Peatlands & BiodiversityPeatlands & Biodiversity



•• Important for biodiversity far beyond their Important for biodiversity far beyond their 
bordersborders
•• maintain hydrological & microclimate features maintain hydrological & microclimate features 

of adjacent areasof adjacent areas
•• provide temporary habitats or refuge areas for provide temporary habitats or refuge areas for 

upland speciesupland species

Peatlands & BiodiversityPeatlands & Biodiversity



•• Often the last remaining areas in degraded Often the last remaining areas in degraded 
landscapes &, thus, mitigate fragmentation landscapes &, thus, mitigate fragmentation 

Peatlands & BiodiversityPeatlands & Biodiversity



Plant Diversity in Boreal PeatlandsPlant Diversity in Boreal Peatlands
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Richness and rarity

- Graph from some of my earlier research into which peatlands have the highest plant diversity: most plant species and most rare species

Bryophytes and vascular plants

Mean species richness – average # of species per wetland type

Error bars are 95% C.I. which are more or less 2 standard errors and a good way to visually show statistical signficance

Unimodal or more descriptively, hump-backed curve, for both bryophytes and vascular plants

Highest diversity is in sites with trees



Plant Diversity in Boreal PeatlandsPlant Diversity in Boreal Peatlands
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Richness and rarity

- Graph from some of my earlier research into which peatlands have the highest plant diversity: most plant species and most rare species

Bryophytes and vascular plants

Mean species richness – average # of species per wetland type

Error bars are 95% C.I. which are more or less 2 standard errors and a good way to visually show statistical signficance

Unimodal or more descriptively, hump-backed curve, for both bryophytes and vascular plants

Highest diversity is in sites with trees



Plant RarityPlant Rarity

Redbubble.netRedbubble.net

Presenter
Presentation Notes
Endangered plants are those in imminent danger of extinction. The International Union for Conservation of Nature and Natural Resources recognizes 4 stages in endangerment: rare, vulnerable, endangered and extinct. A plant may be endangered locally, nationally or throughout its range. The yellow LADY'S SLIPPER (Cypripedium calceolus), familiar in many parts of Canada, is probably Britain's rarest plant, with only a few individuals surviving in the wild. 



S4 Secure under present conditions and typically with greater than 100 occurrences or might be fewer with many large population. Might also be rare in parts of its range, especially at the periphery



Now, looking at the data



S5 Secure under present conditions and with greater than 100 occurrences or might be fewer with many large population. Might also be rare in parts of its range, especially at the periphery



ProvincialProvincial
RankRank

GlobalGlobal
RankRank

Definition Definition 
(Occurrences)(Occurrences)

S1S1 G1G1 5 or fewer5 or fewer
S2S2 G2G2 6 6 –– 2020
S3S3 G3G3 21 21 –– 100100
S4S4 G4G4 Secure >100Secure >100
S5S5 G5G5 SecureSecure

Plant Rarity RankingsPlant Rarity Rankings
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Endangered plants are those in imminent danger of extinction. The International Union for Conservation of Nature and Natural Resources recognizes 4 stages in endangerment: rare, vulnerable, endangered and extinct. A plant may be endangered locally, nationally or throughout its range. The yellow LADY'S SLIPPER (Cypripedium calceolus), familiar in many parts of Canada, is probably Britain's rarest plant, with only a few individuals surviving in the wild. 



S4 Secure under present conditions and typically with greater than 100 occurrences or might be fewer with many large population. Might also be rare in parts of its range, especially at the periphery



Now, looking at the data



S5 Secure under present conditions and with greater than 100 occurrences or might be fewer with many large population. Might also be rare in parts of its range, especially at the periphery



Orchids in Boreal PeatlandsOrchids in Boreal Peatlands
Wooded (W) or Open (O) W W W O O

Scientific Name and Authority Bog Swamp MR Fen MR Fen ER Fen AB SK MB
Amerorchis rotundifolia  Banks * * S5 S5 S5
Arethusa bulbosa  L. * NA S1 S2
Coralhiza maculata  (Raf.) Raf. * S3 S4/5 S4
Coralhiza striata  Lindl. * * S3? S2/3 S3?
Coralhiza trifida  Chatelain * * S5 S4? S5
Cypripedium acaule  Ait. * * S3 S4? S5
Goodyera repens  (L.) R. Br. ex Ait. f. * * S5 S5 S5
Liparis loeselii  (L.) Rich. ex  Lindley * S1 S1/2 S3?
Listera borealis Morong * * S4 S1 S2
Listera cordata  (L.) R. Br. ex  Ait. f. * * S4 SNR S4?
Malaxis monophyllos (L.) Sw. * S2 S1/2 S2?
Malaxus paludosa (L.) Sw. * S1 S1 S1
Platanthera dilitata  (Pursh) Lindl. ex Beck * * S3 S2 S5
Platanthera hyperborea  (L.) Lindl. * * * * S5 SNR S5
Platanthera obtusata  (Banks ex Pursh) Lindl. * * * S5 S5 S5
Platanthera orbiculata  (Pursh) Lindl. * S3? S2/3 S3
Spiranthes romanzoffianum  Cham. * S5 S5 S5

Total 1 9 15 4 1

Rarity

Presenter
Presentation Notes
Richness and rarity

- Graph from some of my earlier research into which peatlands have the highest plant diversity: most plant species and most rare species

Bryophytes and vascular plants

Mean species richness – average # of species per wetland type

Error bars are 95% C.I. which are more or less 2 standard errors and a good way to visually show statistical signficance

Unimodal or more descriptively, hump-backed curve, for both bryophytes and vascular plants

Highest diversity is in sites with trees
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Orchids in Boreal PeatlandsOrchids in Boreal Peatlands
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Richness and rarity

- Graph from some of my earlier research into which peatlands have the highest plant diversity: most plant species and most rare species

Bryophytes and vascular plants

Mean species richness – average # of species per wetland type

Error bars are 95% C.I. which are more or less 2 standard errors and a good way to visually show statistical signficance

Unimodal or more descriptively, hump-backed curve, for both bryophytes and vascular plants

Highest diversity is in sites with trees
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- Graph from some of my earlier research into which peatlands have the highest plant diversity: most plant species and most rare species

Bryophytes and vascular plants

Mean species richness – average # of species per wetland type

Error bars are 95% C.I. which are more or less 2 standard errors and a good way to visually show statistical signficance

Unimodal or more descriptively, hump-backed curve, for both bryophytes and vascular plants

Highest diversity is in sites with trees



Large RoundLarge Round--leaf Orchid leaf Orchid –– S3S3 White AdderWhite Adder’’s Mouth s Mouth –– S2S2 Bog AdderBog Adder’’s Mouth s Mouth –– S1S1

DragonDragon’’s Mouth s Mouth –– S2 S2 

Locky & Bayley 2006Locky & Bayley 2006

Ben Ben RostonRoston

Rare Orchids in Wooded MRFRare Orchids in Wooded MRF

Presenter
Presentation Notes
Rare plants are primarily sedges and orchids, with some other herbs and shrubs



Habenaria orbiculata

Arethusia bulbosa

Malaxis monophyllos or brachypoda

Malaxis paludosa









Other Rare Orchids in WetlandsOther Rare Orchids in Wetlands……

•• StemlessStemless LadyLady’’ss--Slipper Slipper 
(Cypripedium (Cypripedium acauleacaule) ) –– 
S2: Acidic conditionsS2: Acidic conditions……

•• BroadBroad--lipped lipped TwaybladeTwayblade 
((ListeraListera convallarioidesconvallarioides) ) 
–– S2: MineralS2: Mineral--soil sitessoil sites……

•• Slender bog orchid Slender bog orchid 
((PlatantheraPlatanthera strictastricta) ) –– S2: S2: 
Wet meadowsWet meadows……

AndrocaseAndrocase

Presenter
Presentation Notes
Stemless Lady’s Slipper or Moccasin-flower (Shield, Boreal)

Broad-lipped Twayblade (Rocky Mountain)

Slender Bog Orchid (Rocky Mountain)



Rare SedgesRare Sedges

Capitate Sedge Capitate Sedge –– S2S2 Fox Sedge Fox Sedge –– S2S2

DragonDragon’’s Mouth s Mouth –– S2 S2 

SitkanatureSitkanature

Presenter
Presentation Notes
Rare plants are primarily sedges and orchids, with some other herbs and shrubs



Carex capitata

Carex vulpinoidea



Biodiversity: MechanismsBiodiversity: Mechanisms

Locky & Bayley 2006Locky & Bayley 2006
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Biodiversity: MechanismsBiodiversity: Mechanisms

Locky & Bayley 2006Locky & Bayley 2006
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Wooded ModerateWooded Moderate--rich Fenrich Fen



-- Effects on water tableEffects on water table
-- Water storageWater storage
-- CompetitionCompetition
-- Supply of nutrientsSupply of nutrients

Vascular plantVascular plant--bryophyte bryophyte 
interactioninteraction



Sphagnum leaves (40X) Sphagnum hyaline cells in leaf (400X)

(http://www.dipbot.unict.it/sistematica/Sphag_fo.html)

Sphagnum MossSphagnum Moss



WarnstorffWarnstorff’’ss sphagnumsphagnum

Sphagnum Moss & OrchidsSphagnum Moss & Orchids
Bog AdderBog Adder’’s Mouth s Mouth –– S1S1

Presenter
Presentation Notes
This diminutive orchid presents an interesting problem in plant distribution.

It is generally regarded as frequent in northern Europe, but it is extremely rare in North America.

In fact, Malaxis paludosa was unknown on the continent until 1904 when it was collected near New York Mills, Minnesota in Otter Tail County.

Since then it has been found at only a few isolated locations in Canada and Alaska in addition to the handful of sites in Minnesota.

For this reason, M. paludosa is often considered the rarest orchid in North America. It is not only rare but also easily overlooked. This is because

of its small stature (its flowers may be the

smallest of any North American orchid), and its

habit of growing on moss hummocks where its

greenish color makes it difficult to see.

Furthermore, the leaves are often concealed

beneath the mosses and only the slender

inflorescence (sometimes only 2-5 cm tall; 0.8-

2 in.) is visible above the moss carpet.



MalaxisMalaxis paludosapaludosa
•• Frequent in Northern Europe, extremely rare Frequent in Northern Europe, extremely rare 

in N.A.in N.A.
•• Unknown on the continent until 1904 (MN)Unknown on the continent until 1904 (MN)
•• Referred to as rarest orchid in North AmericaReferred to as rarest orchid in North America
•• Also easily overlookedAlso easily overlooked

•• Small stature, thin stemSmall stature, thin stem
•• Smallest (green) flowers?Smallest (green) flowers?
•• Green, like Green, like Sphagnum Sphagnum hummocks it likeshummocks it likes
•• Leaves (2) often concealed in mossesLeaves (2) often concealed in mosses

Presenter
Presentation Notes
Convention on International Trade in Endangered Species of Wild Fauna and Flora – washington convention



Protection of OrchidsProtection of Orchids
•• Legislation protecting rare plants in Canada is Legislation protecting rare plants in Canada is 

fragmentary and of limited effectfragmentary and of limited effect
•• Plants are a provincial rather than a federal Plants are a provincial rather than a federal 

responsibility; each province must enact its responsibility; each province must enact its 
own endangered species legislationown endangered species legislation

•• Feds under CITES is able to provide Feds under CITES is able to provide 
protection for plants that are on an protection for plants that are on an 
internationally accepted list of controlled internationally accepted list of controlled 
species: species: in Canada all orchids and cactiin Canada all orchids and cacti

Presenter
Presentation Notes
Convention on International Trade in Endangered Species of Wild Fauna and Flora – washington convention



•• In Canada, several species occur that are In Canada, several species occur that are 
now so rare and restricted that their continued now so rare and restricted that their continued 
survival is endangeredsurvival is endangered

•• E.g., small white lady's slipper E.g., small white lady's slipper 
((Cypripedium Cypripedium candidumcandidum) was ) was 
first plant protected under first plant protected under 
Ontario law Ontario law ---- now only in a now only in a 
few small colonies in SW few small colonies in SW 
Ontario, SK, MB, along with Ontario, SK, MB, along with 
several isolated stations in USseveral isolated stations in US

Fed.us

Protection of OrchidsProtection of Orchids



•• Canada also has the Species at Canada also has the Species at 
Risk Act (SARA)Risk Act (SARA)

•• In AB, rare plants are not protected In AB, rare plants are not protected 
unless they are a SARA speciesunless they are a SARA species

•• But there are no SARA orchids in But there are no SARA orchids in 
AB!AB!

Protection of OrchidsProtection of Orchids



SARA Orchids (Canada)SARA Orchids (Canada)
I. Extirpated SpeciesI. Extirpated Species 

NoneNone

II. Endangered SpeciesII. Endangered Species 
Eastern PrairieEastern Prairie FringedFringed--orchidorchid, (, (PlatantheraPlatanthera leucophaealeucophaea)) 
Western PrairieWestern Prairie FringedFringed--orchidorchid, (, (PlatantheraPlatanthera praeclarapraeclara)) 
Small WhiteSmall White Lady'sLady's--slipperslipper, (, (Cypripedium Cypripedium candidumcandidum)) 
PurplePurple TwaybladeTwayblade, (, (LiparisLiparis liliifolialiliifolia))

III. Threatened SpeciesIII. Threatened Species 
Phantom OrchidPhantom Orchid, (, (CephalantheraCephalanthera austiniaeaustiniae ))

III. Special Concern SpeciesIII. Special Concern Species 
NoneNone



Other Protection ToolsOther Protection Tools
•• Water for Life: ABWater for Life: AB’’s Strategy for s Strategy for 
SustainabilitySustainability

•• NAWMPNAWMP
•• Protected AreasProtected Areas
•• Conservation EasementsConservation Easements
•• Ecological GiftsEcological Gifts
•• Municipal BylawsMunicipal Bylaws



Wetland Policy Wetland Policy 
in Albertain Alberta

Zone SpecificZone Specific
Green ZoneGreen Zone



 

Forestry, Resource Forestry, Resource 
Extraction Extraction 



 

PeatlandsPeatlands

White ZoneWhite Zone


 

Agriculture, Agriculture, 
UrbanizationUrbanization



 

Prairie potholesPrairie potholes

Presenter
Presentation Notes
Agricultural drainage account for 85% of wetland loss in Canada

~ 40% prairie potholes now lost

~ 64% loss in White Zone (Strong 1993)

In Parkland Region loss of ~ 61% (Schick 1972)

Wetland loss = $3650/ha or $7.7B total in 1999 (Pembina Institute)





http://www.ec.gc.ca/soer-ree/English/vignettes/Terrestrial/terr.cfm?StrPrint=true&

Presenter
Presentation Notes
10 terrestrial

5 aquatic



•• Large enough to encompass natural Large enough to encompass natural 
processes (fire & flooding) & capture processes (fire & flooding) & capture 
representative plant and animal species, & representative plant and animal species, & 
natural communitiesnatural communities

•• ……Yet small enough to serve as platforms for Yet small enough to serve as platforms for 
conservation planning and action.conservation planning and action.

EcoregionsEcoregions



•• More ecologically relevant planning unit than More ecologically relevant planning unit than 
political boundariespolitical boundaries

•• Standard tool for conservation planning from Standard tool for conservation planning from 
local to continental scaleslocal to continental scales

•• Nature ConservancyNature Conservancy
•• World Wildlife FundWorld Wildlife Fund
•• USEPAUSEPA

•• Suitable for peatlands and that which lies Suitable for peatlands and that which lies 
within?within?

Ecoregions & ConservationEcoregions & Conservation

Presenter
Presentation Notes
Some initial work has shown that ecoregions not useful for all taxonomic groups (McDonald et al. 2005) 



Vary in their ability to represent specific groups (Mac Nally et al. 2002)



What happens when you What happens when you 
examine plant diversity, examine plant diversity, 

species rarity, & community species rarity, & community 
composition in WMR fens composition in WMR fens 
along a longitudinal & a along a longitudinal & a 

latitudinal transect in the Midlatitudinal transect in the Mid-- 
Boreal Uplands Ecoregion?Boreal Uplands Ecoregion?

Case Study:Case Study:
Western Boreal FensWestern Boreal Fens

Presenter
Presentation Notes
The purpose of the present study is to examine patterns of plant diversity, species rarity, and community composition in wooded moderate-rich fens in three locations along a longitudinal and a latitudinal transect within the Mid-Boreal Uplands Ecoregion



Has been done before at this approximate scale in eastern North America for bogs by Paul Glaser (1992)

But not in a discrete Ecoregion.





Adapted from the Ecological Monitoring and Assessment Network

Duck Duck 
MountainMountain

Prince Prince 
Albert Albert 

NPNP

UtikumaUtikuma
LakeLake

Presenter
Presentation Notes
Similar to Mid-Continental Ecoregion (#92) WWF uses



Comprised of 20 Ecodistricts – half of that number is the Mid-Boreal Uplands Ecoregion with 10 Ecodistricts
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Presenter
Presentation Notes
Elevation has a very weak but significant effect on the of vascular plants, but not bryophytes
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Presentation Notes
Precipitation for bryophytes, but not vascular plants





Orographic precipitation at Duck MountainOrographic precipitation at Duck Mountain



Overstory DensityOverstory Density
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Presenter
Presentation Notes
Percent overstory density appears to affect only vascular plants. However, it is a very weak relationship, especially given the criteria used to choose wooded fens across the Boreal Plains.



Used an ANCOVA to parse out the effect of overstory density on species richness: no difference
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Presenter
Presentation Notes
Some differences for vascular plants and alkalinity.

Gradient of decreasing alkalinity (pH, Mg, Ca) along a E to W gradient



Used an ANCOVA to parse out the effect of overstory density on species richness: no difference









•• 273273 species in totalspecies in total
•• 8686 bryophytesbryophytes
•• 187187 vascular plantsvascular plants

Plant Diversity Plant Diversity -- RegionRegion

Presenter
Presentation Notes
Gamma and Beta diversity here

Will examine Alpha diversity next



Grasslands may have between 100 and 200 species. (300 if you include northern, southern, western, and eastern grasslands in B.C.)



Plant Diversity Plant Diversity –– ProvinceProvince
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Presenter
Presentation Notes
The story is a little different for vascular plants, 



Decreasing total diversity from east to west. A difference of at least 50 species between Alberta and Manitoba.

Significant different between all locations

 Unimodal, hump-backed pattern of mean diversity among the three locations 



Provincially Rare PlantsProvincially Rare Plants

AB SK MB All
Lonicera caerulea (S3) 1

Galium labradoricum (S3) Campanula aparanoides (S2S3) Liparis loeselii (S2) 5
Carex prairieae (S3)

Carex tennuifolia (S3S4)
Cypripedium acaule (S3) Platanthera dilatata (S2) Listera borealis (S2) 4

Malaxis monophylla (S1S2)
5 3 2 10

Location

Presenter
Presentation Notes
Provincially rare vascular plant species follow a reverse trend to that of locally rare and unique species, decreasing from east to west



How would this look if plants were rated for rarity by ecozone or even ecoregion?





Vascular Plant CommunityVascular Plant Community

N = 80N = 80
Stress = 6.99Stress = 6.99
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Presentation Notes
Vascular plant community data ordination

Also a 3-dimensional solution. I’m plotting the two most significant axes here. 

Distinct patterns, more so than the bryophyte ordination.





Richness & EnvironmentRichness & Environment

•• Vascular plants Vascular plants 
decrease with decrease with 
latitudelatitude

•• Bryophytes Bryophytes 
increase with increase with 
latitudelatitude

Presenter
Presentation Notes
We know that there are differences based on the community data – How about the diversity aspect of the data?

Forward and stepwise multiple regressions

How are the environmental variables related to the diversity aspect of the community data?

We see that the strongest relationships are with the vascular plant species data.

	Most distinct communities and strongest relationship with environmental variables





•• Plant community & environmental Plant community & environmental 
variables over a continental scale within variables over a continental scale within 
a single Ecoregion shows a continuous a single Ecoregion shows a continuous 
change even in a single wetland typechange even in a single wetland type

•• ……within an Ecoregion and not across within an Ecoregion and not across 
Ecoregional boundariesEcoregional boundaries

Conservation ImplicationsConservation Implications

Presenter
Presentation Notes
Consistent with a Gleasonian viewpoint



Not necessarily the best scale for peatlands from the perspective of plants.

How about other



•• For common wetland For common wetland 
types, even those with a types, even those with a 
higher likelihood of rare higher likelihood of rare 
plants (orchids!), plants (orchids!), 
Ecoregion level Ecoregion level 
conservation may not conservation may not 
make sensemake sense……

Conservation ImplicationsConservation Implications

Presenter
Presentation Notes
For example, if one elected to save all WMRF in 



Not necessarily the best scale for peatlands from the perspective of plants.

How about other



Management at finer scale, i.e., Management at finer scale, i.e., 
EcodistrictEcodistrict--level, may be more level, may be more 
appropriateappropriate……

Conservation ImplicationsConservation Implications
A matter of scaleA matter of scale……

Presenter
Presentation Notes
In the current study, management at a finer scale – however, the gain in resolution is lost in size of management area



Alternatively, comparing floristic diversity and composition



David LockyDavid Locky
davidlocky@gmail.comdavidlocky@gmail.com

Thank YouThank You
&& 

Happy OrchidHappy Orchid--Hunting!Hunting!
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