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Wetland OrganismsWetland Organisms



2

Wetland Definition DiagramWetland Definition Diagram
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Stress Experienced In WetlandsStress Experienced In Wetlands

uuAnoxiaAnoxia

uuSalt ConcentrationsSalt Concentrations

uuWater FluctuationWater Fluctuation
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Anoxic ConditionsAnoxic Conditions

uuSoils saturated/inundatedSoils saturated/inundated
uuAnaerobic ConditionsAnaerobic Conditions
uuMay vary with seasonMay vary with season
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Salt ConcentrationsSalt Concentrations

High salinity flux from High salinity flux from 
tidestides
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Salinity gradient typesSalinity gradient types

uu Intermittent (Seasonal) estuaryIntermittent (Seasonal) estuary: : 
in Mediterranean climates, estuary in Mediterranean climates, estuary 
forms during rainy season, dries or forms during rainy season, dries or 
cut off in dry season. cut off in dry season. 

uuSalinity varies across seasons.Salinity varies across seasons.
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Water FluctuationWater Fluctuation

uu Tidal SystemsTidal Systems

uu NonNon--Tidal SystemsTidal Systems
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ProtistsProtists

uu Anoxia (respiration)Anoxia (respiration)
–– Ability to use internal organic compounds as Ability to use internal organic compounds as 

electron acceptorselectron acceptors
–– Ability to use inorganic ions in respirationAbility to use inorganic ions in respiration
–– Ability to use specific electron acceptors rather Ability to use specific electron acceptors rather 

than oxygenthan oxygen
uu sulfatesulfate

uu Salt (osmotic & toxicity)Salt (osmotic & toxicity)
–– Complex potassium in cytoplasmComplex potassium in cytoplasm
–– Enzymes function normallyEnzymes function normally
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Vascular PlantsVascular Plants

uu AnoxiaAnoxia
–– StructuralStructural
–– Nutrient absorptionNutrient absorption
–– MetabolicMetabolic
–– Whole Plant StrategiesWhole Plant Strategies

uu SaltSalt
–– BarriersBarriers
–– SecretorySecretory organsorgans

uu WaterWater
–– Photosynthesis Photosynthesis 
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Structural AdaptationsStructural Adaptations

uuAerenchymaAerenchyma
uuAdventitious RootsAdventitious Roots
uu LenticelsLenticels
uu PneumatophoresPneumatophores
uu Pressurized Gas FlowPressurized Gas Flow
uuRhizosphereRhizosphere OxygenationOxygenation
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AerenchymaAerenchyma
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AerenchymaAerenchyma
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Adventitious RootsAdventitious Roots
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Prop RootsProp Roots



15

Prop RootsProp Roots
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LenticelsLenticels
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PneumatophoresPneumatophores



18

PneumatophoresPneumatophores
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Knee RootsKnee Roots



20

““Knee” RootsKnee” Roots
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Root Adaptations Root Adaptations 
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Plank RootsPlank Roots
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Pressurized Gas FlowPressurized Gas Flow

uuAir moves into internal gas spaces ofAir moves into internal gas spaces of
aerial leavesaerial leaves

uu Forced down to roots by gradient of Forced down to roots by gradient of 
temperature and water vapor temperature and water vapor 
pressurepressure
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Oxidized Oxidized RhizosphereRhizosphere
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Physiological AdaptationsPhysiological Adaptations

uuNutrient AbsorptionNutrient Absorption
uuAnaerobic RespirationAnaerobic Respiration
uuMalateMalate ProductionProduction
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Nutrient AbsorptionNutrient Absorption

uuNormal metabolism in rootsNormal metabolism in roots
uuNitrogen Nitrogen –– some wetland plants some wetland plants 

absorb ammoniumabsorb ammonium
uu Iron/Manganese Iron/Manganese –– oxidized oxidized 

rhizospheresrhizospheres protectprotect
uuSulfur Sulfur –– detoxification mechanismsdetoxification mechanisms
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RhizosphereRhizosphere OxygenationOxygenation
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Anaerobic RespirationAnaerobic Respiration
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Whole Plant StrategiesWhole Plant Strategies

uuDormancy during floodingDormancy during flooding
uuSeed Production in nonSeed Production in non--flooded flooded 

seasonseason
uuBuoyant SeedsBuoyant Seeds
uuViviparyVivipary
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Whole Plant StrategiesWhole Plant Strategies
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ViviparyVivipary
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Adaptations to salt Adaptations to salt -- plantplant

Some: salt gland Some: salt gland -- eliminates excess salt, maintains eliminates excess salt, maintains 
water balance. E.g., water balance. E.g., SpartinaSpartina alternifloraalterniflora

Vascular marsh plants either:Vascular marsh plants either:
uu SucculentSucculent: have high water concentration : have high water concentration 

To reduce water loss, have: few stomata, To reduce water loss, have: few stomata, 
reduced leaf area, photosynthetic stems.reduced leaf area, photosynthetic stems.
Rid salts by shedding leavesRid salts by shedding leaves

uu Other Other halophytes halophytes (salt dwellers): rid salts by (salt dwellers): rid salts by 
a) salta) salt--secreting glands; secreting glands; 
b) thin cuticles & many stomata b) thin cuticles & many stomata →→ high high 
transpirationtranspiration
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Salt AdaptationsSalt Adaptations

uu Barrier Cells in rootsBarrier Cells in roots
uu SecretorySecretory CellsCells
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Changes in PhotosynthesisChanges in Photosynthesis

uuCC33 Biochemical PathwayBiochemical Pathway
–– PhosphoglycericPhosphoglyceric AcidAcid
–– Much more commonMuch more common

uuCC44 Biochemical PathwayBiochemical Pathway
–– OxaloaceticOxaloacetic AcidAcid
–– Arid/wetter Arid/wetter 
–– Use COUse CO22 More EffectivelyMore Effectively



35

AnimalsAnimals

uuAnoxiaAnoxia
–– Specialized organs for gas exchangeSpecialized organs for gas exchange
–– Mechanism to improve oxygen gradientMechanism to improve oxygen gradient
–– Better circulation systemBetter circulation system
–– Decrease activity during oxygen stressDecrease activity during oxygen stress
–– Shifts metabolic pathwaysShifts metabolic pathways

uuSaltSalt
–– MoveMove
–– Control internal osmotic concentrationsControl internal osmotic concentrations
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Salinity adaptations Salinity adaptations -- faunalfaunal

uuBehavioral: burrow, close upBehavioral: burrow, close up
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Salinity adaptations Salinity adaptations -- larvaelarvae

uu Many larvae cannot Many larvae cannot osmoregulateosmoregulate
uu Many estuarine inverts Many estuarine inverts -- pelagic larvaepelagic larvae
uu E.g., E.g., CallinectesCallinectes sapidussapidus, , EriocheirEriocheir sinensissinensis

are are catadromouscatadromous
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Wetland DelineationWetland Delineation

PurposePurpose
–– JurisdictionalJurisdictional
–– ScientificScientific

uu DefinitionDefinition
U.S. Army Corps of Engineers:U.S. Army Corps of Engineers:

inundated or saturated by surface or ground inundated or saturated by surface or ground 
water at frequency /duration sufficient to water at frequency /duration sufficient to 
support vegetation adapted to saturated soil support vegetation adapted to saturated soil 
conditions.conditions.

uu Diagnostic CharacteristicsDiagnostic Characteristics
–– VegetationVegetation
–– SoilsSoils
–– HydrologyHydrology
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Vegetation Indicator Status Vegetation Indicator Status 
Categories Categories 

<1%<1%UPLUPLObligate UplandObligate Upland

1% to < 33%1% to < 33%FACUFACUFacultative UplandFacultative Upland

33% to 66%33% to 66%FACFACFacultative Facultative 

>67% to 99%>67% to 99%FACWFACWFacultative WetlandFacultative Wetland

>99% >99% OBLOBLObligate WetlandObligate Wetland

Likelihood of Likelihood of 
Occurring in WetlandOccurring in Wetland

SymbolSymbolCategory  Category  
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Wetland Soil IndicatorsWetland Soil Indicators

uuNRCS NRCS HydricHydric SoilSoil
uu Field IndicatorsField Indicators

–– Organic SoilsOrganic Soils
–– Mineral SoilsMineral Soils

uuGleyedGleyed
uuChromaChroma 1 with or without mottles1 with or without mottles
uuChromaChroma 2 with mottles2 with mottles

–– SulfidicSulfidic MaterialMaterial
–– Sandy SoilsSandy Soils

uuHigh organic content at surfaceHigh organic content at surface
uuStreakedStreaked
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Hydrology IndicatorsHydrology Indicators

uuRecorded DataRecorded Data
–– U.S. Corps of EngineersU.S. Corps of Engineers
–– USGSUSGS
–– State / Local AgenciesState / Local Agencies

uu Field DataField Data
–– Soil SaturationSoil Saturation
–– WatermarksWatermarks
–– Drift LinesDrift Lines
–– Sediment Deposits Sediment Deposits 
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Delineation MethodDelineation Method
uu Preliminary DataPreliminary Data

–– USGS USGS QuadranlgeQuadranlge MapsMaps
–– NWI MapsNWI Maps
–– Soil SurveySoil Survey
–– Stream GageStream Gage
–– EISsEISs
–– State Wetland DeterminationsState Wetland Determinations
–– Local Wetland InventoriesLocal Wetland Inventories
–– Aerial PhotographsAerial Photographs

uu InIn--Field Data (transects)Field Data (transects)
–– Visual ChangesVisual Changes
–– Chose Representative PointsChose Representative Points
–– Characterize Each ChangeCharacterize Each Change

uu VegetationVegetation
uu SoilsSoils
uu HydrologyHydrology


