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BivalvesBivalves
Oyster TrendsOyster Trends
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Oyster Reef Revitaalization



BivalvesBivalves
Freshwater MusselFreshwater Mussel 
Status and Trends

Ortmann, A.E. 1919.
A monograph of the naiades A monograph of the naiades 
of Pennsylvania. Part III: 
Systematic account of the 
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Loss in Biodiversity
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Patchy, Impaired Rare

  
Scientific Name Scientific Name
ALASMIDONTA HETERODON DWARF WEDGEMUSSEL
ALASMIDONTA UNDULATA TRIANGLE FLOATERALASMIDONTA UNDULATA TRIANGLE FLOATER
ALASMIDONTA VARICOSA BROOK FLOATER
ANODONTA IMPLICATA ALEWIFE FLOATER
ELLIPTIO COMPLANATA EASTERN ELLIPTIO
LAMPSILIS CARIOSA YELLOW LAMPMUSSEL
LAMPSILIS RADIATA EASTERN LAMPMUSSEL
LASMIGONA SUBVIRIDIS GREEN FLOATER
LEPTODEA OCHRACEA TIDEWATER MUCKET
LIGUMIA NASUTA EASTERN PONDMUSSEL
MARGARITIFERA MARGARITIFERA EASTERN PEARLSHELLMARGARITIFERA MARGARITIFERA EASTERN PEARLSHELL
PYGANODON CATARACTA EASTERN FLOATER
STROPHITUS UNDULATUS SQUAWFOOT

dy Aready Area

Extirpated

DE NJ PA
Endangered Endangered Critically Imperiled
Extirpated ? Threatened Vulnerable

State Conservation Status

Extirpated ? Threatened Vulnerable 
Endangered Endangered Imperiled

Extremely Rare no data Extirpated ?
common common Secure

Endangered Threatened Vulnerable 
Endangered Threatened Imperiled

no data Endangered Imperiled
Endangered Threatened Extirpated ?
Endangered Threatened Critically Imperiled

no data no data Imperiledno data no data Imperiled
no data no data Vulnerable 

Extremely Rare Species of Concern Apparently Secure
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CulpritsCulprits
WaterWater
Quality

Habitat Loss and Degradation

Photo by D. Kreeger
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Freshwater Mussel LarvFreshwater Mussel Larv
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Loss of Ecolo
1.  Structure
↑ Habitat Complexity
↑ Binding of  Bottom

↑ Bottom Turbulence

p y

↑ Bottom Turbulence

2.  Function
↓ Suspended Particulates
↓ Particulate N P↓ Particulate N, P
↑ Light
↑ Sediment Enrichment↑ Sediment Enrichment
↑ Dissolved Nutrients

ogical Services



Biofiltration PotentialBiofiltration Potential
StartStart

No musselsNo mussels 8 adult mussels8 adult mussels

Slide from Dick Neves, VA Tech



Biofiltration PotentialBiofiltration Potential
LaterLater

No musselsNo mussels 8 adult mussels8 adult mussels

Slide from Dick Neves, VA Tech
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Map from The Brandywine River Conservancy

Brandywine River
St di d 2000 tStudied 2000 - present

Elliptio complanataElliptio complanata



Elliptio ccomplanata

Photos by Kreeger
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Population Measup
Size Class Structure
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Body Size
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One Mussel Bed in a O e usse ed a
6 mile reach of the 
Brandywine RiverBrandywine River

Filters >25 metric tons dry 
suspended solids per year

Estimated Removal = 7.1 %

Data from Kreeger, 2006 

→

Map from The Brandywine River Conservancy



Water ProcessWater Process

Elliptio complanata
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Size Selection:  particle si
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Natural Diets and Particl
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Water Quality & Grazing
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Brandywine River, PABrandywine River, PABrandywine River, PA
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Restoration of Natture’s Benefits?
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Why We CareWhy We Care



1 Biodiver1. Biodiver
Species Loss:
↓ Intrinsic Losses↓ Intrinsic Losses
↓ Niches Filled
↓ H H lth↓  Human Health 

rsityrsity



2 Biomass2. Biomass 
Biomass Loss:
↓ E S i↓ EcoServices
↓ Fish & Wildlife
↓  Human Health 

(Populations)(Populations)

CTUIR Freshwater Mussel Project



3 Bioindica3. Bioindica
International Mussel Watch

F h t C i St diFreshwater Caging Studies

Contaminant and Site-Contaminant and Site
Specific Testing, Monitoring

Tributary and Regional 
Bioassessment

ator Valueator Value

g

Deployed CagesDeployed Cages



4 Commerc4. Commerc
Shellfisheries
Jewelry
Pearl Shell Industryy

cial Valuecial Value



5 Cultural5. Cultural
Native American UsesNative American Uses
Waterman Lifestyle
EcotourismEcotourism

-Historical-Historical 



6 Human H6. Human H
Pathogen RemovalPathogen Removal

- filter and digest ha
bacteria and prbacte a a d p

Model Organisms
- for medical scienc

TMDL applicationsTMDL applications
- can reassembled 

managers addresmanagers addres

HealthHealth
armful 
rotistsot sts

ces (e.g. cancer research)

bivalve communities help
s TMDL’s?s TMDL s?



Nature’s Benefits (Natural Capital)
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System Linkages ?
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Freshwater Mussel Recovery Program



Elliptio ccomplanata



•Phase 1
Prioritize Streams
for Restoration



Phase 1
Reciprocal TranspReciprocal Transp
and Condition Mo

Tagging Mussels

•plantsplants
onitoring
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Matt Gray thesis research (Drexel)



Important for Overwintering 

Matt Gray thesis research (Drexel)



Important for Reproduction

Matt Gray thesis research (Drexel)
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Fish Infestation

Fish fromFish from 
Academy of 

Natural 
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Larval Transformation Into JJuveniles
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d J ild Juveniles

Photos, R. Neves, VA Tech



Freshwater Mussel
Goals Based on Ec
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Bivalve Vulne
Oyster Reefs
• Salinity Driven
• Others: Food,

Salt marsh M
• Loss and Deg
• Others: Food,

• Range Shifts w
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, pH

Mussel Beds
radation of Wetland Habitat
, PH

with No Dispersal

Mussel Beds
with No Dispersal
adation (T, salinity, pH, fish hosts)



Shifts in SpeciShifts in Speci
FreshwaterFreshwaterFreshwaterFreshwater

Patchy, Impaired Rare

Tough Decisions
Which species and ass

sustained?
  
Scientific Name Scientific Name
ALASMIDONTA HETERODON DWARF WEDGEMUSSEL

Elliptio complanata Strophitus unsustained?
Which should we inves

always  be limited)ALASMIDONTA HETERODON DWARF WEDGEMUSSEL
ALASMIDONTA UNDULATA TRIANGLE FLOATER
ALASMIDONTA VARICOSA BROOK FLOATER
ANODONTA IMPLICATA ALEWIFE FLOATER
ELLIPTIO COMPLANATA EASTERN ELLIPTIO

y )

LAMPSILIS CARIOSA YELLOW LAMPMUSSEL
LAMPSILIS RADIATA EASTERN LAMPMUSSEL
LASMIGONA SUBVIRIDIS GREEN FLOATER
LEPTODEA OCHRACEA TIDEWATER MUCKET
LIGUMIA NASUTA EASTERN PONDMUSSELLIGUMIA NASUTA EASTERN PONDMUSSEL
MARGARITIFERA MARGARITIFERA EASTERN PEARLSHELL
PYGANODON CATARACTA EASTERN FLOATER
STROPHITUS UNDULATUS SQUAWFOOT

es Ranges of es Ranges of 
r Musselsr Musselsr Musselsr Mussels
e Extirpated

sociated benefits can be 

DE NJ PA
Endangered Endangered Critically Imperiled

State Conservation Status

ndulatus Alasmidonta heterodon
st in? (since funding will 
) Endangered Endangered Critically Imperiled

Extirpated ? Threatened Vulnerable 
Endangered Endangered Imperiled

Extremely Rare no data Extirpated ?
common common Secure

)

Endangered Threatened Vulnerable 
Endangered Threatened Imperiled

no data Endangered Imperiled
Endangered Threatened Extirpated ?
Endangered Threatened Critically ImperiledEndangered Threatened Critically Imperiled

no data no data Imperiled
no data no data Vulnerable 

Extremely Rare Species of Concern Apparently Secure



SummarySummary
• Freshwater mussels are the most imp

plants and animals including in our w

• Like marine species, freshwater muss

plants and animals, including in our w

provide multiple benefits to people

• Restoring mussel species and popula• Restoring mussel species and popula
can improve water quality and ecologi
health downstream

• Freshwater mussels are great targets 
“ecosystem-based management.”    
If they are present diverse and abundIf they are present, diverse and abund
then the system is healthy
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