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Where were wetlands?Where were wetlands?

http://www.twingroves.district96.k12.il.us/Wetlands/General/VanishingWetlands.html



Wetland LossWetland Loss



Wetland MonitoringWetland Monitoring

Level 1Level 1
–– Broad and landscaped basedBroad and landscaped based
–– Completed in the officeCompleted in the office
Level 2Level 2
–– Rapid field assessment (< 1/2 day)Rapid field assessment (< 1/2 day)
Level 3Level 3
–– Intensive and biologicalIntensive and biological
–– One day in the field and lab timeOne day in the field and lab time

from from FennesseyFennessey et al. (2004)et al. (2004)



Index of Biological Integrity (IBI)Index of Biological Integrity (IBI)

First developed for fish in streamsFirst developed for fish in streams
–– Karr, 1981Karr, 1981
Past 20 years, developed for wetlandsPast 20 years, developed for wetlands
–– OhioOhio
–– MinnesotaMinnesota
Most use macroinvertebrate and plant Most use macroinvertebrate and plant 
assemblages (assemblages (AdamusAdamus, 1996), 1996)



Steps in Developing an IBISteps in Developing an IBI

http://www.epa.gov/wed/pages/ecoregions/images/useco_key.jpg


Steps in Developing an IBISteps in Developing an IBI



Metric/Disturbance RelationshipMetric/Disturbance Relationship

Source: Developing Metrics and Indexes of Biological IntegritySource: Developing Metrics and Indexes of Biological Integrity



Steps in Developing an IBISteps in Developing an IBI

Source: Wetland Biological Assessment Case Studies



Will Will IBIIBI’’ss Work in Oklahoma?Work in Oklahoma?





ObjectivesObjectives
Determine similarity between created wetlands Determine similarity between created wetlands 
and natural wetlands.and natural wetlands.

Evaluate the response of metrics from Evaluate the response of metrics from 
previously developed previously developed IBIsIBIs to disturbance in to disturbance in 
Oklahoma wetlands.Oklahoma wetlands.



Wetland SelectionWetland Selection
18 18 palustrinepalustrine, emergent wetlands, emergent wetlands
–– 12 natural wetlands12 natural wetlands
–– 6 created wetlands6 created wetlands



Wetland Disturbance ScoreWetland Disturbance Score
Rating from 0 to 30Rating from 0 to 30
Buffer zoneBuffer zone
–– Width (>50m, <10m)Width (>50m, <10m)
–– Surrounding land useSurrounding land use

Vegetation within wetlandVegetation within wetland
–– MowedMowed
–– Livestock activityLivestock activity

HydrologyHydrology
–– Levee/damsLevee/dams
–– Installed outlet/drainage structureInstalled outlet/drainage structure



Disturbance 
Score = 0

Disturbance Score = 20



Abiotic FactorsAbiotic Factors
Water DepthWater Depth
Quanta Quanta HydrolabHydrolab
–– TemperatureTemperature
–– pHpH
–– Dissolved OxygenDissolved Oxygen
–– SalinitySalinity
–– TurbidityTurbidity
–– Specific ConductivitySpecific Conductivity

HachHach Test KitTest Kit
–– Total phosphateTotal phosphate
–– NitrateNitrate

Standard MethodsStandard Methods
–– AlkalinityAlkalinity
–– HardnessHardness



Vegetation AssemblageVegetation Assemblage

Fall 2003, Summer 2004, Summer 2005Fall 2003, Summer 2004, Summer 2005
Cover MapCover Map
1 transect with at least 4 quadrants in each 1 transect with at least 4 quadrants in each 
habitat typehabitat type
–– Percent coveragePercent coverage
–– Identified to lowest taxonIdentified to lowest taxon



Macroinvertebrate AssemblageMacroinvertebrate Assemblage

Seasonal sampling between October 2003 Seasonal sampling between October 2003 
and July 2005and July 2005
2 samples from each habitat type2 samples from each habitat type
–– At least 4 samples per wetlandAt least 4 samples per wetland

DD--frame frame dipnetdipnet
Identified to lowest taxonIdentified to lowest taxon



Avian AssemblageAvian Assemblage

Seasonal sampling between October 2003 Seasonal sampling between October 2003 
and July 2005and July 2005
10 min. point count and playback tape10 min. point count and playback tape
–– No precipitation and <25km/hr windNo precipitation and <25km/hr wind
3 times per season with 2 week interval3 times per season with 2 week interval



Metric Data AnalysisMetric Data Analysis

< 0.40 ha wetlands< 0.40 ha wetlands > 0.40 ha wetlands> 0.40 ha wetlands



Metric Data AnalysisMetric Data Analysis



Metric ResultsMetric Results
Abiotic FactorAbiotic Factor Small wetlandsSmall wetlands Large WetlandsLarge Wetlands
DepthDepth --
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Metric ResultsMetric Results
Vegetation MetricVegetation Metric Small wetlandsSmall wetlands Large WetlandsLarge Wetlands
Prop. Prop. CarexCarex sppspp.. -- Su04Su04

Prop. tolerant Prop. tolerant sppspp.. ++ Fa03Fa03

Prop. OBL Prop. OBL sppspp..
-- Su04Su04 --

--
Su04Su04
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Prop. FACW Prop. FACW sppspp.. ++ Su05Su05

Prop. perennial Prop. perennial sppspp.. -- Su05Su05

Prop. aquatic Prop. aquatic quildquild
sppspp..

-- Fa03Fa03

Floristic Quality Floristic Quality 
Assessment IndexAssessment Index

-- Su05Su05 -- Su04Su04



Metric ResultsMetric Results
Macroinvertebrate Macroinvertebrate 

MetricMetric Small wetlandsSmall wetlands Large wetlandsLarge wetlands

TaxaTaxa richnessrichness

# # ChironomidChironomid taxataxa

# Leech genera# Leech genera

# Gastropod genera# Gastropod genera

# Intolerant # Intolerant taxataxa
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Metric ResultsMetric Results

Macroinvertebrate MetricMacroinvertebrate Metric Small wetlandsSmall wetlands Large wetlandsLarge wetlands

Prop. Prop. DipteraDiptera

Prop. in dom. Prop. in dom. taxataxa

Prop. gatherersProp. gatherers

Prop. shreddersProp. shredders

Prop. predatorsProp. predators
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Metric ResultsMetric Results
Avian MetricAvian Metric Small wetlandsSmall wetlands Large wetlandsLarge wetlands

Species richnessSpecies richness

Prop. Insectivore sp.Prop. Insectivore sp.

Prop. Omnivore sp.Prop. Omnivore sp.

Prop. Edge sp.Prop. Edge sp.
Prop. Resident sp.Prop. Resident sp.

Prop. Migratory sp.Prop. Migratory sp.

Prop. Single brood sp.Prop. Single brood sp.

Prop. Waterfowl sp.Prop. Waterfowl sp.
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Metric ResultsMetric Results

Avian MetricAvian Metric Small Small 
wetlandswetlands Large wetlandsLarge wetlands

Prop. Shorebird Prop. Shorebird sppspp..

Prop. in dom. Prop. in dom. taxataxa

# Obligate Wetland # Obligate Wetland sppspp..

ShannonShannon--Weiner Weiner 
DiversityDiversity
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Metric ResultsMetric Results
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Metric ResultsMetric Results
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Metric ConclusionMetric Conclusion

Avian and macroinvertebrates had the Avian and macroinvertebrates had the 
most significant metricsmost significant metrics
Season and size influence Season and size influence 
metric/disturbance relationshipmetric/disturbance relationship
More variation in metric/disturbance More variation in metric/disturbance 
relationship explained in larger wetlands relationship explained in larger wetlands 



Considerations in Developing IBI in Considerations in Developing IBI in 
OklahomaOklahoma

Hydroperiod and Hydroperiod and 
seasonseason
Disturbance gradientDisturbance gradient
More metrics specific to More metrics specific to 
Oklahoma faunaOklahoma fauna



Natural vs. CreatedNatural vs. Created

Natural WetlandsNatural Wetlands
–– Hydric SoilHydric Soil
–– Generally no damsGenerally no dams

Created WetlandsCreated Wetlands
–– NonNon--hydric soilshydric soils
–– Associated with damsAssociated with dams



Natural vs. Created Data AnalysisNatural vs. Created Data Analysis

TwoTwo--way Analysis of Varianceway Analysis of Variance
–– Wetland type and seasonWetland type and season
JaccardJaccard’’ss similarity indexsimilarity index



Natural vs. Created ResultsNatural vs. Created Results

* 
* 

* 

* * 
* 



Natural vs. Created ResultsNatural vs. Created Results



Natural vs. Created ResultsNatural vs. Created Results

Vegetation AssemblageVegetation Assemblage



Natural vs. Created ResultsNatural vs. Created Results
–– Proportion of perennial Proportion of perennial sppspp..
–– 38% similarity38% similarity

MoreMore EleocharisEleocharis sppspp. and . and PolygonumPolygonum sppspp. in . in 
natural wetlandsnatural wetlands
Floating primrose and longleaf pondweed in Floating primrose and longleaf pondweed in 
created wetlandscreated wetlands



Natural vs. Created ResultsNatural vs. Created Results
Macroinvertebrate AMacroinvertebrate Assemblagessemblage

*
*

*



Natural vs. Created ResultsNatural vs. Created Results



Natural vs. Created ResultsNatural vs. Created Results

–– 55.9% similarity55.9% similarity
NotostracaNotostraca and Hydrozoa found in natural and Hydrozoa found in natural 
wetlands.wetlands.
More Ephemeroptera and More Ephemeroptera and ChironomidaeChironomidae
genera in created wetlands.genera in created wetlands.



Natural vs. Created ResultsNatural vs. Created Results
Avian AssemblageAvian Assemblage

*

*



Natural vs. Created ResultsNatural vs. Created Results



Natural vs. Created ResultsNatural vs. Created Results
–– 64.7% similarity64.7% similarity

Great egrets and greater Great egrets and greater 
yellowlegs only in natural yellowlegs only in natural 
wetlandswetlands
American coots, greatAmerican coots, great--tailed tailed 
grackle, and northern grackle, and northern 
bobwhites only in created bobwhites only in created 
wetlands.wetlands.



Natural vs. Created ConclusionsNatural vs. Created Conclusions
2 abiotic variables and 6 metrics were 2 abiotic variables and 6 metrics were 
differentdifferent
Caution should be used when using both Caution should be used when using both 
natural and created systems in natural and created systems in 
assessments.assessments.
Caution should be used when determining Caution should be used when determining 
which assessment method for determining which assessment method for determining 
created wetland health.created wetland health.



What it Means for OklahomaWhat it Means for Oklahoma

IBI a promising level 3 assessment IBI a promising level 3 assessment 
method for the statemethod for the state
Birds and macroinvertebrates provided Birds and macroinvertebrates provided 
more information than plantsmore information than plants
Caution when using created wetlands in Caution when using created wetlands in 
assessment methodsassessment methods
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