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�� MNFI work with freshwater musselsMNFI work with freshwater mussels
�� Ecological researchEcological research

�� Determining status and distributionDetermining status and distribution

�� Outreach and educationOutreach and education
•• Coordinated conservation effortsCoordinated conservation efforts





�� Workshops and fieldtrips, exampleWorkshops and fieldtrips, example
�� East Fork St. Joe River Advisory GroupEast Fork St. Joe River Advisory Group

•• Watershed supports End. Watershed supports End. clubshellclubshell and and 
copperbellycopperbelly watersnakewatersnake

•• Organized by TNCOrganized by TNC

•• Included: landowners, NRCS, MSUE, drain Included: landowners, NRCS, MSUE, drain 
commissioner, USFWS…commissioner, USFWS…

•• MNFI’sMNFI’s rolerole
�� Conduct field studies to provide biological / ecological Conduct field studies to provide biological / ecological 

informationinformation

�� Give presentations and lead field trips for residents in the Give presentations and lead field trips for residents in the 
watershedwatershed



Thin-section of a clubshell shell showing internal annuli  
(10x).



�� ThinThin--sectioning resultssectioning results
�� Age of mortality ranged from 11Age of mortality ranged from 11--46 yrs.46 yrs.

�� Mean age of mortality = 27 yearsMean age of mortality = 27 years

�� Estimated mean age of live Estimated mean age of live clubshellclubshell based based 
on lengthon length--atat--age curve = 29age curve = 29±11 ±11 yearsyears

�� Potential “extinction debt” for Potential “extinction debt” for clubshellclubshell in MIin MI



�� Educational productsEducational products
�� Mussels of MI poster & brochureMussels of MI poster & brochure



Four families of bivalve mollusks in MIFour families of bivalve mollusks in MI

�� IntroducedIntroduced

CorbiculidaeCorbiculidae

(Asian clam)(Asian clam)

DreissenidaeDreissenidae

(zebra & (zebra & quaggaquagga mussels)mussels)



�� NativeNative

Sphaeriidae (pea clams or fingernail clams)



UnionidaeUnionidae (“freshwater mussels”)(“freshwater mussels”)



Figure by Karl J. Scheidegger, WI DNR

Fish hosts allow for upstream migration…







�� Eastern U.S. Global hotspot of diversityEastern U.S. Global hotspot of diversity
�� ~290 species in North America~290 species in North America

�� 1/3 threatened, endangered, or extinct1/3 threatened, endangered, or extinct

�� 45 species in Michigan45 species in Michigan



�� ThreatsThreats
�� Decline in Habitat / Water qualityDecline in Habitat / Water quality

•• Changes in water temp and flowChanges in water temp and flow

•• Heavy metalsHeavy metals

•• Organic pollution Organic pollution –– excess nutrientsexcess nutrients

•• Pesticides and herbicidesPesticides and herbicides

•• Erosion / sedimentationErosion / sedimentation

•• Dredging / impoundmentDredging / impoundment

�� Loss of fish hostsLoss of fish hosts

�� Poaching and legal harvestPoaching and legal harvest

�� Barriers to migration / gene flowBarriers to migration / gene flow

�� ExoticsExotics



Dreissena polymorpha(zebra mussels) 
attached to a native unionid mussel



�� Detroit River International Wildlife RefugeDetroit River International Wildlife Refuge
�� DNR / USFWS fundedDNR / USFWS funded

�� Historically supported highest diversity of Historically supported highest diversity of 
native mussels in MI, inc. one of just a few native mussels in MI, inc. one of just a few 
northern northern riffleshellriffleshell populations left globallypopulations left globally

�� Very few live native mussels found in 2006Very few live native mussels found in 2006
•• None live in Detroit RiverNone live in Detroit River

•• A few pops on Lake Erie A few pops on Lake Erie coastcoast

�� Zebra mussel impactZebra mussel impact



�� Mussel surveys in Lower MI watersheds Mussel surveys in Lower MI watersheds 
�� DEQ fundedDEQ funded

•• Quantitative mussel samplingQuantitative mussel sampling
•• Habitat and water quality measurementsHabitat and water quality measurements
•• Zebra mussel impactZebra mussel impact
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Zebra musselsZebra mussels
�� Manistee Manistee 

�� Au SableAu Sable

�� White lake/riverWhite lake/river

�� St. Joseph (Lake MI)St. Joseph (Lake MI)

�� Free swimming larvae, Free swimming larvae, 
no fish hostno fish host

�� Belle / Pine refuge from Belle / Pine refuge from 
zebra mussels…zebra mussels…
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Belle / PineBelle / Pine
�� Supports 27 mussel speciesSupports 27 mussel species

•• 3 State Endangered3 State Endangered

�� Low boat traffic / no Low boat traffic / no lglg impoundmentsimpoundments

�� Apply East Fork St. Joe model of Apply East Fork St. Joe model of 
conservation?conservation?

•• Research provides  bio / ecological infoResearch provides  bio / ecological info

•• Coordinated conservation planningCoordinated conservation planning

•• Outreach / EdOutreach / Ed
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