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Fish rely on littoral zones

• Provides critical habitat for at least 65 

native species.

– Spawning

– Nursery

– Feeding

– Predator avoidance

– Entire life cycle or seasonal use



Status and Trends Surveys

• Uses a stratified random design to select lakes

• Collect biological and physical
• Biological – Fish Community

• Various net types and electrofishing

• Physical – Residential Development
• Docks / Dwellings / Percent Armoring / Submerged Trees

• ~430 lakes complete from 2002 – Present

• 2002 – 2007 Report

http://www.michigandnr.com/PUBLICATIONS/PDFS/ifr/ifrlibra/Fisheries/reports/FR08.pdf
http://www.michigandnr.com/PUBLICATIONS/PDFS/ifr/ifrlibra/Fisheries/reports/FR08.pdf
http://www.michigandnr.com/PUBLICATIONS/PDFS/ifr/ifrlibra/Fisheries/reports/FR08.pdf
http://www.michigandnr.com/PUBLICATIONS/PDFS/ifr/ifrlibra/Fisheries/reports/FR08.pdf


We have some questions…

• Catch rate for each species for each lake.

• Residential development for each lake.

– Do catch rates for fish in lakes with “low” 

versus “high” residential development differ?

– Do catch rates differ for groups of fishes?

• Panfish, large gamefish

• Reproductive guilds of fishes



Residential development

Physical Indicators Low 25th Median 75th High Max

Dwellings <1.3 1.3 11.0 19.8 >19.8 43.6

Boat Docks <1.3 1.3 7.7 14.9 >14.9 33.7

Shoreline Armoring <0.0 0.0 2.2 15.1 >15.1 70.6

Large Woody Habitat <24.9 24.9 87.1 214.9 >214.9 1,565.80



Number of docks per mile

• How do docks (large and small) affect fish 

and aquatic ecosystems?
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No difference

-100%

+100%

+50%

-50%

Difference in panfish catch rates between lakes with low versus high dock density

*69% of forage fish species had lower 
catch rates when dock density was high
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Difference in gamefish catch rates between lakes with low versus high dock density



Shoreline armoring

• How does shoreline armor impact fish and 

aquatic ecosystems?
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No difference
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Difference in panfish catch rates between lakes with low versus high armoring

*60% of forage fish species had lower 
catch rates when armoring was high
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Difference in gamefish catch rates between lakes with low versus high armoring



Submerged logs or trees

• Why are submerged logs important to fish 

and aquatic ecosystems?
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No difference

-100%
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+50%
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Difference in panfish catch rates between lakes with high versus low tree density

*85% of forage fish species had lower catch 
rates when woody habitat density was low
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Difference in gamefish catch rates between lakes with high versus low tree density



Spawning Guild Data

Spawning Guild Spawning media Species

Lithophil Rock loving Walleye, Sucker, Sbass

Phyto-lithophil Vegetation-Rock Perch, Darters

Phytophil Vegetation Crappie, Lbass, Pike

Psammophil Sand loving Logperch, Shiners

Speleophil Cavern/Cavity/Wood Minnows, Darters



No difference

-100%

+100%

+50%

-50%

Difference in spawning guild catch rates between lakes with low versus high development

Lithophiles Phyto-lithophiles Phytophiles Psammophiles Speleophiles



Summary of comparisons…

• Catch rates of forage fish as well as popular panfish and gamefish 
may be changing in response to an increase in residential 
development.

– May be related to alteration of available spawning habitat.

– Shoreline modification may select for rock and sand spawning fishes and 
select against plant spawners.

• Negative association between developed shorelines and: 
– Muskellunge spawning habitat (Nohner and Diana 2015)

– Largemouth Bass and Yellow Perch (Sass et al. 2006)

– Lake Trout, Lake Whitefish, Cisco (Clingerman et al. 2012)

– Pike, Bluegill, Pumpkinseed (Radomski and Goeman 2001)

– Fish diversity (Jennings et al. 1999)

weedroller.com 2
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What can we do with this information?

• Midwest Glacial Lakes Partnership

LOW MEDIUM HIGH

Protection Rehabilitation and Mitigation



Protection examples:
-Conservation easements
-Zoning ordinances
-Invasive species prevention
-Lake monitoring



Rehab-Mitigation:
-Bioengineered shorelines
-Woody habitat installation
-Aquatic vegetation planting
-No-mow zones



Take home

1).  Acknowledge we have an impact.

2).  Take the lake’s blood pressure.

3).  Consult with professionals.

https://umich.maps.arcgis.com/apps/MapSeries/index.html?appid=968632529e9747cd9af11dd6b2fff30d


Questions…

• John Bauman
– baumanj@michigan.gov

– 248-221-8110

mailto:baumanj@michigan.gov
mailto:baumanj@michigan.gov
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