Title: Biomass, Condition of Western Lake Erie Dreissenids

Principle Investigators: Thomas Nalepa (10 %) and Steve Lozano (5 %)

Co-Principal Investigators:  Dave Fanslow (10.0 %): Greg Lang (2.5 %)
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_100 %  
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_ 0%_

Executive Summary of Rationale:  The introduction and expansion of dreissenid mussels (zebra and quagga mussel) has led to large-scale changes in nutrient dynamic and food webs in the Great Lakes.  A fundamental need in assessing present and potential impacts is knowledge of dressenid abundance and biomass, and rates of population change.  The latter can be predicted by examining trends over time, and by assessing the relative physiological condition of the population.  This project will estimate dreissenid biomass and assess physiological condition assess relative physiological condition of populations in western Lake Erie.  Comparisons will be made to the condition of mussel populations in other regions of the Great Lakes. 

Proposed Work: In 2004, we propose to collect mussels at select sites in the western basin of Lake Erie to obtain length-weight regressions, C:N ratios, and lipid content.  Samples will be collected in the spring, summer, and fall. The sites will be located in following regions of the basin: Maumee River plume, Detroit River plume, the mixed plume (far eastern end), and the open lake.  Comparisons between the sites will provide a measure of spatial heterogeneity and mussel response to potential differences in food quality.  In addition, physiological condition of mussels in Lake Michigan off Muskegon will also be measured.  Lake Michigan sampling sites will be at 20 m (above thermocline) and at 45 m (below thermocline).

Scientific Rationale:  Recent and unexpected increases in water-column phosphorus levels and the spatial extent of the anoxic zone in the central basin of Lake Erie have prompted theories concerning potential causes.  One theory is related to expanding populations of dreissenids in the western basin and their ability to alter nutrient dynamics through excretion and filtering activities.  These activities promote blooms of blue-green algae and excessive growth of benthic algae and plants, which eventually settle into the central basin and decompose, utilizing oxygen in the process.  Assessing the potential for mussels to cause such large-scale changes is dependent upon accurate estimates of standing stocks.  In 2003, triplicate grab samples were collected at 60 sites throughout the western basin by the USGS (contact: D. W. Schloesser).  While mussels in these samples can be used to obtain density estimates and spatial distributions, length-weight regressions are needed to obtain dry-weight biomass.  Because of large differences in mussel sizes and weights, accurate projections of mussel impacts must be based on estimates of biomass.  We propose to determine length-weight relationships for both zebra and quagga mussels from around the basin, and use these relationships to calculate overall biomass.  Measures of physiological condition will also be determined. These measures will provide insights into the state of populations within the basin. For comparison, the physiological condition of zebra and quagga mussels will also be determined in zebra and quagga mussels at several depths in Lake Michigan. 

Governmental/Societal Relevance:  Phosphorus abatement programs initiated in the 1970s have led to improvements in water quality and the oligotrophication of Lake Erie. Howver, recent trends indicate that this process has been reversed, with seemingly no increases in phosphorus loads.  Some theories implicate dreissenid mussels as the cause for this reversal, but these theories cannot be fully explored until accurate estimates of dreissenid standing stocks are available. 

Relevance to Ecosystem Forecasting:  Predictive models of nutrient cycling and food web dynamics are dependent upon accurate estimates of dreissenid biomass and upon projections of futurere population growth. 

Project Linkages:  This project will provide dreissenid biomass estimates for a new project which models mussel impacts in western Lake Erie (S. Lozano).  It is also closely connected to other proposed projects in western Lake Erie.  

Project Timelines:  Mussels will be collected for length-weight, C:N, and lipids in spring , summer and fall, 2004.  These variables variables will be measures in late fall2004 and winter 2005. 

Total Budget Request:  


$2,000

Supplies


$1,000

Travel 



$1,000

Support Staff Request:  David Fanslow (0.10 person years) will assist with field collections and perform laboratory of the dreissenid samples   Greg Lang (0.025 person years) will construct a figure depicting abundance and biomass distributions in the western basin.  

Remaining Funds:   0
Banked Funds:    0
External Funds :   0

Projected Shiptime Needs






 

Cyclops – 2 days in spring, summer and fall in western Lake Erie


Shenehon/Laurentian – 1 day in spring, summer, and fall in Lake Michigan  

Special MIL Resources:


None

Special Computer Resources                  


None

Other Specialized Resources 


None

New Equipment Requested


None

