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Ecosystem Change Drives the Ecosystem Change Drives the 
Problem DefinitionProblem Definition

•• Historic Mussel Data Trends Show DeclineHistoric Mussel Data Trends Show Decline
–– Loss of species diversityLoss of species diversity
–– Shift in age structure (lack of recruitment)Shift in age structure (lack of recruitment)
–– Declining densitiesDeclining densities

•• 1979 1979 –– PresentPresent

Photo: Brett Otsby 2008



Changes in Mussels Density (mussels/mChanges in Mussels Density (mussels/m22) ) 
1979 1979 -- 20082008

Data from various studies: Ahlstedt and Otsby 1979 - 2008
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What Ecosystem Services are Available?What Ecosystem Services are Available?

•• Stable streamsStable streams

•• Consistent Consistent streamflowstreamflow

•• Habitat and foodHabitat and food
are availableare available

•• Fish hosts presentFish hosts present



What are Causes for Decline?What are Causes for Decline?

Given available ecosystem services, water Given available ecosystem services, water 
quality and sediment quality appear to be thequality and sediment quality appear to be the
most important factors effecting mussel health.most important factors effecting mussel health.

•• Contaminants in the Water ColumnContaminants in the Water Column
•• Contaminants in Bed SedimentsContaminants in Bed Sediments

–– Chronic stressors?Chronic stressors?
–– Acute stressors?Acute stressors?



Study ApproachStudy Approach

•• Comparison of water quality and Comparison of water quality and 
sediment quality with a healthy reach sediment quality with a healthy reach 
(TN) and a degraded reach (VA)(TN) and a degraded reach (VA)
–– If the biological data is correct, we If the biological data is correct, we 

should see a difference in the should see a difference in the 
contaminant signature from contaminant signature from 
the two reaches. the two reaches. 
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Water Quality and Suspended SedimentWater Quality and Suspended Sediment

–– RealReal--time Continuous QW at 2 Sites:time Continuous QW at 2 Sites:
• Temp, pH, SC, Turbidity

–– Manual Storm Water & Suspended Sediment Manual Storm Water & Suspended Sediment 
and Base flow Samplingand Base flow Sampling

–– Laboratory Analysis for Metals, Nutrients, Laboratory Analysis for Metals, Nutrients, 
OrganicsOrganics

Photo: VA WSC hydrologists



Bed Sediment QualityBed Sediment Quality

–– Organic analysis Organic analysis 
–– Substrate size Substrate size 

distributiondistribution
–– Percent coalPercent coal
–– Fine sediment toxicity Fine sediment toxicity 

analysis (Ingersoll*)analysis (Ingersoll*)



Mussel Health AssessmentMussel Health Assessment

Goals Goals 
•• Detect the dominant Detect the dominant 

species present and species present and 
relative abundance relative abundance 

•• Quantify density of Quantify density of 
mussels and snails at mussels and snails at 
the central rifflethe central riffle

•• Sample reaches in a Sample reaches in a 
uniform manner for uniform manner for 
comparisons among comparisons among 
reachesreaches

Photos: Brett Otsby 2008



Mussel Habitat AssessmentMussel Habitat Assessment

Physical Habitat Assessment

(10x stream width in total) 

Measure depth, substrate roughness, 
and substrate particle size.

Visually estimate silt depth and 
embeddedness.

Measure bank slope, bankfull height, 
terrace height, and riparian and 
instream cover, and reach slope. 



Mussel Survival and Growth ExperimentsMussel Survival and Growth Experiments

•• Silos for growth and survival Silos for growth and survival instreaminstream
experiment (2experiment (2--3 sites)3 sites)
–– Additional sites monitored by VA DGIF*Additional sites monitored by VA DGIF*
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Integrating Land Use and Water Quality  Integrating Land Use and Water Quality  

Land Use ChangeLand Use Change
–– Fine scale landFine scale land--use analyses to relate use analyses to relate 

riparian bufferriparian buffer--zone landzone land--use practices use practices 
to observed patterns in water and to observed patterns in water and 
sediment quality observed at sediment quality observed at 
continuous monitoring sites.continuous monitoring sites.

–– Forecasting and back casting Forecasting and back casting 
landland--use change in tributary use change in tributary 
systems for 10systems for 10--year year 
increments.increments.
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--------Now to the video!  Now to the video!  

http://mdc4.mdc.mo.gov/tv/video.asp?mediaID=i__19984392_1000http://mdc4.mdc.mo.gov/tv/video.asp?mediaID=i__19984392_1000
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