
Polk County has 437 lakes and 350 miles of Rivers and streams.  44% of Wisconsin's 
lakes that exceed 35µg/l are located in the northwest region of the state, many of 
which are located in Polk County. 
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The Pleistocene history of the area indicates that glaciers advancing into Polk County 
from the west and northwest deposited a thick sequence of materials with variable P 
concentrations. Deposits  by ice flowing from the west  are high in Phosphorus.  The 
advancing and retreating glaciers created several “P provinces”  
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Phosphorus Provinces 
Region 1—A majority of lakes formed in the till and lake sediment of the Trade River 
Formation have elevated phosphorus values; much of it may be due to background 
levels of phosphorus in the sediments. Both the till and the lake sediments of the 
Trade River Formation contain elevated levels of “plant available phosphorus  which 
can be delivered to lakes and rivers either by runoff or as dissolved phosphorus in the 
groundwater. 
 
Region 2—Crex Meadows Formation lakes generally have  P concentrations below 20 
µg/l; groundwater samples have similar concentrations. 
 
Region 3—Surgace water elevations are 50-200 feet higher than in domestic wells, till 
is relatively low in P, meltwater stream sediments and  glacial lake sediments are high 
in phosphorus.  Lakes in this region have minimal groundwater input  and P 
concentrations are controlled by the runoff to the lake 
 
Region 4—A large number of lakes formed in meltwater stream sediment of the 
Sylvan Lake Member.  P concentration or meltwater stream sediment is moderately 
high, but lake and groundwater P concentrations withing this region are extremely 
variable.  Sample sites suggest that P concentrations increase with well depth with 
some groundwater concentrations in excess of 100 µg/l. 
 
Region 5—This are (Poskin Member) has only a few lakes formed in it, however these 
lakes have somewhat elevated P values.  Glacial till deposited by ice flowing from the  
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northwest, has moderately high levels of “plant-available” P. 
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Areas of high P groundwater and till, there was slightly elevated P in groundwater 
samples in the Amery chain of lakes suggesting that groundwater is capable of 
dissolving P and the longer it travels the more P it picks up 
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Samples LWRD has taken correlate well with other finding in Horse Creek (site near 
Horse Lake tested at about 100µg/l in 1988) Lake are eutrophic (however there are 
exceptions in the horse creek watershed i.e. Church Pine Lake) and… 
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The Trade River Watershed as well (lakes are also eutrophic) 
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Polk County has many types of lakes from just over an acre in size to just over 2,000 
acres, and from about a 3 feet deep to over 100 feet deep.  Drainage lakes, seepage 
lakes, and impoundments which Larry covered earlier.  However, most lakes are 
shallow and like well mixed or weakly stratified, this can present some management 
challenges.  First we need to define a “shallow lake” 
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Not necessarily only depth (i.e. “anything less than 20’ is a shallow lake) , much of the 
sediment is high P sue to many glaciations 

8 



9 



Turbid (phytoplankton dominated) or clear (plant dominated), many intermediate 
states though, i.e. duckweed (floating-leaf dominated) Apple River, etc.  Sometimes 
referred to as alternative stable states, However, new research is showing that 
neither state is really that stable (Hobbs et al 2012)  
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Hysteresis =  lag in effect: a delayed response by an object to changes in the forces 
acting on it, especially magnetic forces 
More than on stable state:  i.e. clear water, phytoplankton, floating leaf (Brasenia), 
chara, etc.  Alkalinity, micronutrients and other biogeochemical factors could be very 
important here Hobbs 
Algae has come to the forefront as one of our main issues 
 



Notice high concentration in Polk County, not as many on newer maps, however it 
could be that things are not reported to Madison, but our office instead, we certainly 
know there are still toxin problems in Polk County Lakes 
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Biggest issue with streams and rivers is that we really don’t have that much data 
other than tributaries associated with lakes, but long term data is virtually 
nonexistent.  I believe this is partially due to our reliance on  models for 
management.  NEED citizen groups to pick up slack here whether it is Water Action 
Volunteers program (biological community i.e. bugs, explain river continuum above 
Cummins 1992) or expanded nutrient monitoring associated with lake monitoring. 
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Should monitor multiple sites to see if nutrients are being retained in stream in 
stream or being rapidly exported to other waterbodies (nutrient spiraling)  This is 
where habitat/substrate and watershed characteristics i.e. high P groundwater can 
become very important, this is why biological communities my be better indicators in 
some of our systems, how is the system functioning rather than here is a number 
from one point in time (biological communities incorporate a longer time period, 
about 1 yr. for most insects). 
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Two biggest threats right now as they are in or very near the county’s borders, rusty 
crayfish have been present for some time, but don’t seem to be causing too much 
damage.  Chinese mystery snails seem to be everywhere, but the effects of their 
invasion are not really known yet and CLP is pretty much naturalized at this point, we 
have found it in many lakes where we wouldn’t expect it to be, not in high 
populations.  Knowledge of your water body's chemistry, biological communities and 
sediment characteristics can help make management decisions and where to 
concentrate monitoring efforts.  Asian carp could be an issue as most of our lakes and 
rivers do connect to the St. Croix in some way. 
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