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Wisconsinõs Lakes are Changing Faster than Ever:

Algae blooms 
(phosphorus pollution)

Destruction of 
shoreline habitat

Invading plants and animals

Steve Carpenter 2004



Shoreland building increase, 1965-1995

Source: Wisconsin Dept. of Natural 

Resources





General-development lake type



LAND USE AND WATERSHED IMPACTS



LIMITING NUTRIENT PRINCIPLE

éThat Nutrient in Least Supply

Relative to Plant Needs

N:P Ratio in plant Tissue 10:1 - 15:1

If the Ratio of N:P in Water is

<10:1 Nitrogen Limited

>15:1 Phosphorus Limited



TOTAL PHOSPHORUS/ 

CHLOROPHYLL a RELATIONSHIP

Â Phosphorus

causes algae

to grow



Riparian Development --Research 

Questions

Â What attributes of lakes are changing?

Â What are the consequences for fish and 

other aquatic life?

Â What are the appropriate scales at which 

to measure and/or manage effects?

Â Can we identify reliable signals for 

monitoring lake condition?



Undeveloped ïApr. -Oct. phosphorus/sediment runoff model

Source: Wisconsin Dept. of Natural 

Resources 1995 John Panuska



1940ôs DEVELOPMENT



1940s development ïApr. -Oct. phosphorus/sediment runoff 

model

Source: Wisconsin Dept. of Natural 

Resources 1995 John Panuska



1990ôs DEVELOPMENT



1990s development  ïApr. -Oct. phosphorus/sediment runoff 

model 

Source: Wisconsin Dept. of Natural 

Resources 1995 John Panuska



Impacts from Impervious Surfaces on 

Phosphorous Loading
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Lower Ninemile Lake

THE EFFECT OF NEAR-SHORE

DEVELOPMENT ON WATER

QUALITY LOADINGS TO LAKES

IN NORTHERN WISCONSIN



SiteLocations



Pfefferkorn Residence, Butternut Lake
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Moose Lake (Waukesha Co.) diatom history

Source: Wisconsin Dept. of Natural 

Resources



Round Lake (Chippewa Co.) diatom history

Source: Wisconsin Dept. of Natural 

Resources


