
Aquatic Habitat and Riparian Change 



Aquatic Habitat
Physical Structure - Emergent, floating leaf and 

submersed vegetation, course woody habitat 
(downed trees, limbs), diverse bottom 
substrates within a lake or stream



Aquatic Habitat
– Water Quality – Clean water is critical to healthy fish 

habitat.  It allows for
• healthy plant growth which provides cover, spawning habitat 

and sources of food for fish.  
• Diverse fish communities, many minnow and sight predators 

(northern pike, largemouth bass, bluegills) cannot prosper in 
lakes without clean water.



Disconnect Between the Value of Upland 
and Aquatic Habitat

Where would you find 
more birds and 
wildlife???



Wildlife Habitat



How do you sell Aquatic Habitat?





Fish Eyes View



Aquatic Habitat Loss



Challenges: Lake Development

Red areas:  >500 % change (1980-2000) 
in seasonal housing density

Conservation Agenda:  Waters and Watersheds



Shoreline Development and 
Shoreline Vegetation Loss



Impacts of Shoreline Development

• 30% reduction in native tree and shrub canopy 
Meyer et al. 1997, Wisconsin DNR, Elias and Meyer 2003 WETLANDS 23:4 (2003)

• 66% reduction in shoreline vegetation (Radomski and 
Goeman, MNDNR 2001).

• Statewide, Minnesota has lost 20-28% of its 
emergent and floatingleaf vegetation (Radomski and 
Goeman, MNDNR 2001).
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To conclude, we found:



What Happens to Wildlife When 
You Remove Aquatic Habitat?



What’s Happened to Songbirds?
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Surveys show that there are just as many birds on developed lakeshores, but they are different kinds, compared to undeveloped shorelands. The green bars show the frequency  of uncommon birds like warblers and vireos. These songbirds were primarily found along  undeveloped lakes. Many of these less common birds winter in the tropics, and some of  them are on the list of “species of special concern” because of declining numbers.  Common suburban-style birds like chickadees, blue jays, grackles and goldfinches were more abundant on developed lakes. Some believe that continued lakeshore habitat  changes, even following current zoning clear-cut rules, will place less-common songbirds at greater risk. Biological Conservation 107 (2002) 1–11 Influence of lakeshore development on breeding bird communities in a mixed northern forest Alec R. Lindsay , Sandra S. Gillumb, Michael W. MeyerAbstractWe report findings of a 2-year study (1996–1997) surveying breeding birds in lacustrine habitats of northern Wisconsin, USA. This area has seen marked increases in lakeshore housing development in recent years, and other studies indicate significant lakeshore habitat alteration. We paired developed and undeveloped lakes of similar physical characteristics and performed point-counts around the perimeter of each to assess bird community structure. Our results showed no significant differences between developed and undeveloped lakes in bird abundance, richness or species diversity. However, several species and some resource-guilds were commonly associated with one lake-type or the other. We found a significantly higher diversity of diet guilds on developed lakes. Significant declines in the prevalence of insectivorous and ground-nesting birds were documented on developed lakes, contrasting with increased prevalence of seed-eating birds and deciduous-tree nesting birds. Levels of development on lakeshores in northern Wisconsin appear to affect the composition of avian communities, which is of concern for the health of these forested lacustrine habitats. We outline several factors associated with development which may be linked to these observed bird community changes and suggest measures landowners might take to minimize impact on native breeding bird communities.



Loss of Habitat for Frogs
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What Happens to Fish When We 
Change the Shoreline



Shoreline Development 
Effects on Nest Site 

Selection by Largemouth 
Bass and Black Crappie

Jeffrey Reed
Minnesota Department of Natural Resources

Division of Fisheries
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What happens to the lake when you 
remove native shoreland plants?



Loss of a Buffer Strip



Native Plants Reduce Erosion



Waves crash in

Soil washes 
out



Major washout of bluff



Shoreland Restoration



What is a Typical Restoration 
Project?

Upland
Transitional Aquatic













Additional Questions on 
Restoration

• Needed to assess how effective 
establishment of restorations were
– How well are we establishing plants?
– How well are they persisting long-term
– What changes occur over time in a restoration



An Evaluation of Shoreland Restorations in the 
St. Paul/Minneapolis Area

Dana Vanderbosch
Dr. Susan Galatowitsch
University of Minnesota



Management Recommendations
• Upland restoration easier to establish than in 

transition, aquatic zones. 
• Only 15% overwinter survival of transitional plants
• Fencing/barrier necessary for aquatic restorations 
• Many unplanted species in restorations are native; 

the ones that are not need immediate treatment 
• Restore more shrubs/trees in transitional zones
• Use Robust plants with well-developed root systems 
• Plan on supplemental plantings
• Pound home the message to weed and water in the 

first year



We are starting to understand what need to 
do but how do we get people to do it….



Background
• Most shoreline in 

Minnesota is in Private 
Ownership

• People seem to like 
manicured shorelines

• People don’t appear to 
want to change

• People don’t understand 
why suburban landscaping 
on a lake is “bad”

• Survey of 2,000 lakeshore 
residents statewide



Losing our Lakes?
An Assessment of the Human Dimensions of 

Lakeshore Landowner Shoreland Management 

Edgar Rudberg and David Fulton University of Minnesota MN Cooperative Research 
Unit

December, 2011



Dilemma

People believe native buffer are: 
• Attractive, low maintenance and will improve their 

privacy.  They also improve lake water quality, fish 
and wildlife habitat while getting rid of geese

HOWEVER
• They also believe they are expensive, difficult to 

install and maintain, that their neighbors will NOT 
like it, and they will impact their view of the lake and 
their ability to recreate.



Beliefs vs. Behavior

• Not surprisingly people 
wanted to have their cake 
and eat it too

• Want wildlife but a 
manicured look

• Leads to conflict on use 
of shoreline



Results from Assessment
• 8% had buffers and needed little or no intervention
• 19% did not have buffers but were inclined to restore buffer

– Easier access to information
– Stress ability to still have access to lake

• 21%  have buffers and were unaware of them – Help with identifying 
buffer.  Educate on value of buffer and it is as easy as leaving it alone.

• 51% potential target for communications strategy
• beauty of buffers 
• water quality improvement
• Provides privacy but still allows views of the lake

• Fiscal Incentives: 
– One time payment $500= additional 23%
– Yearly payment of $100= additional 30%



Changes in Program Messaging

From a focus on the plants



Change in Program Message
• To a focus on multiple use of shoreline



Attractive Buffer that 
Provides Access to the Lake



Enjoy the lake but leave some area for wildlife



Recreational Uses of Property
N Mean Std. Deviation

Wildlife viewing 
(1: not at all important, 5: very 
important)

485 4.27 0.91

Scenery 480 4.48 0.76

Fishing 472 3.73 1.23

Swimming 476 3.43 1.34

Boating 471 3.49 1.30

Jet skiing 474 1.48 1.00

Water skiing 477 2.08 1.27

Citizens science 478 2.74 1.25

Nature study 481 2.95 1.22



Provide Diverse Message to Landowner
• Wildlife, water quality, wildflowers, pollinators, fish, 

frogs, butterflies, loons.  Never sure what trigger is



Improve Access to Restoration Tools

• Education and Resources
– U of M Extension Shoreline Design page
– Ecological Restoration on-line Courses
– Local SWCD’s and Watershed Districts
– Private landscapers and nurseries

• Web based tools
– Score Your Shore – ID Shoreline Status
– Restore Your Shore on the Web



Change in Property Values
• Data shows that lakes with better water clarity had higher land 

values around that lake.
• Parson and Welle at Bemidji State University  (2003) calculated 

how much property values would rise or fall on 37 north-central 
Minnesota lakes if their water clarity improved or worsened. 

• On average, lakeshore owners can figure one meter (3 feet) of 
improvement in clarity is worth $50 to $60 per frontage foot of 
lakeshore. 

• If Leech Lake near Walker, water clarity was improved by 3 feet, 
the lake's property value would rise by $423 for each foot of 
frontage. For 50 feet of lakeshore, that's an increase in value of 
more than $20,000.

• Conversely If Leech Lake's clarity was reduced by 3 feet, it would 
reduce values by almost $600 per frontage foot or nearly $30,000.



Other Things Landowners Can Do

• Everyone in the watershed has a part of a 
lakes water quality and improving aquatic 
habitat

• Slow the water down, let it infiltrate
• Rain barrels
• Rain gardens



Rain Gardens



Final Project Conclusions

• Focus on water quality, wildlife and attractiveness of 
the project while still allowing landowner to be able 
to access the lake to recreate.

• For those with existing buffers, focus on risk to 
wildlife, scenery and privacy of their removal

• Have a varied message when meeting with 
landowners as a variety of issues impact why a 
person does or doesn’t have a buffer

• Provide improved access to educational materials on 
Shoreline Restoration



Summary
• Physical Structure and clean water are both critical 

components of aquatic habitat
• Increased shoreline development impacts aquatic 

habitat and fish and wildlife communities
• Riparian landowners can help prevent this loss or can 

restore aquatic habitat and everyone has a part in 
improving aquatic habitat whether you live on the lake 
or not

• You need to find a diverse message that works with the 
landowner.  Stress these areas can be attractive, still 
allow for recreation and attract wildlife.  That there is 
help out there for people who want to start and find a 
way to personalize this to the landowner



Contact Information
John Hiebert
MN DNR Division of Fish and Wildlife
Lake Habitat Consultant
651-259-5212
john.hiebert@dnr.state.mn.us
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