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Purpose of the Study 
In 2012, the Big Blake Lake Protection and Rehabilitation District applied for a Wisconsin Department of 

Natural Resources Aquatic Invasive Species Education, Prevention, and Planning Grant.  The grant was 

awarded and data collection occurred in 2013, 2014, and 2015.  

The main purpose of the grant was to address the following problems: aquatic invasive species, nuisance 

aquatic plant growth, algae blooms, impaired water clarity, and a lack of education and data.   

Methods and activities completed through this grant award include: 

V Lake resident survey 

V In-lake physical and chemical monitoring  

V Tributary monitoring  

V Phytoplankton 

V Zooplankton 

V Aquatic plant point intercept surveys 

V Curly-leaf pondweed biomass and turion monitoring 

V Watershed delineation, land use determination, and modeling 

V Participation in aquatic invasive species statewide programs: Citizen Lake Monitoring Network 

for AIS and Water Quality, Bait Dealer Initiative, and Clean Boats, Clean Waters 

V Communication of information: the Blake Lake Bugle Newsletter, pontoon classrooms, and 

distribution of AIS flyers 

V Development of Aquatic Plant Management Plan 

In 2013, the Big Blake Lake Protection and Rehabilitation District applied for a Wisconsin Department of 

Natural Resources Large Scale Lake Management Planning Grant to collect a sediment core on Big Blake 

Lake.   

Methods and activities completed through this grant award include: 

V Sediment core collection 

V Sediment phosphorus 

V Diatom analysis 

V Macrofossils 

V Zooplankton 

V Pigments 

V Biogenic silica analysis 

V Historical land use determination and modeling 

V Development of a Lake Management Plan 

The following report details the methods and activities completed through both grant awards.   
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Background Information on Lakes, Studies, and Management Plans 
Lakes are a product of the landscape they are situated in and of the actions that take place on the land 

which surrounds them.  Factors such as lake size, lake depth, water sources, and geology all cause 

inherent differences in lake quality.  As a result, lakes situated within feet of others can differ profoundly 

in the uses they support.   

A landscape can be divided into watersheds and subwatersheds.  These areas define the land that drains 

to a particular lake, flowage, stream, or river.  Watersheds that preserve native vegetation and minimize 

ƛƳǇŜǊǾƛƻǳǎ ǎǳǊŦŀŎŜǎ όŎŜƳŜƴǘΣ ŎƻƴŎǊŜǘŜΣ ŀƴŘ ƻǘƘŜǊ ƳŀǘŜǊƛŀƭǎ ǘƘŀǘ ǿŀǘŜǊ ŎŀƴΩǘ ǇŜǊƳŜŀǘŜύ ŀǊŜ ƭŜǎǎ ƭƛƪŜƭȅ ǘƻ 

cause negative impacts on lakes, rivers, and streams.  This arises because rain and melting snow 

eventually end up in lakes and streams through surface runoff or groundwater infiltration.  Rain and 

melting snow entering a waterbody is not inherently problematic.  However, water has the ability to 

carry nutrients, bacteria, sediments, and chemicals into a waterbody.  These inputs can impact aquatic 

organisms such as insects, fish, and wildlife andτespecially in the case of the nutrient phosphorusτfuel 

problematic algae blooms. 

[ŀƪŜ ǎǘǳŘƛŜǎ ƻŦǘŜƴ ŜȄŀƳƛƴŜ ǘƘŜ ǳƴŘŜǊƭȅƛƴƎ ŦŀŎǘƻǊǎ ǘƘŀǘ ƛƳǇŀŎǘ ŀ ƭŀƪŜΩǎ ƘŜŀƭǘƘ, such as lake size, depth, 

water sources, and the land use in a lakeΩs watershed.  Many forms of data can be collected and 

ŀƴŀƭȅȊŜŘ ǘƻ ƎŀǳƎŜ ŀ ƭŀƪŜΩǎ ƘŜŀƭǘƘ ƛƴŎƭǳŘƛƴƎΥ ǇƘȅǎƛŎŀƭ Řŀǘŀ όƻȄȅƎŜƴΣ ǘŜƳǇŜǊŀǘǳǊŜΣ ŜǘŎΦύΣ ŎƘŜƳƛŎŀƭ Řŀǘŀ 

(including nutrients such a phosphorus and nitrogen), biological data (algae, zooplankton, and aquatic 

plantsύΣ ŀƴŘ ƭŀƴŘ ǳǎŜ ǿƛǘƘƛƴ ŀ ƭŀƪŜΩǎ ǿŀǘŜǊǎƘŜŘΦ  Additionally, sediment cores can be used to determine 

how a lake has changed over the course of hundreds of years 

Lake studies identify challenges and threats to ŀ ƭŀƪŜΩǎ ƘŜŀƭǘƘ along with opportunities for improvement.  

These studies identify practices already being implemented by watershed residents to improve water 

ǉǳŀƭƛǘȅ ŀƴŘ ŀǊŜŀǎ ǇǊƻǾƛŘƛƴƎ ōŜƴŜŦƛǘǎ ǘƻ ŀ ƭŀƪŜΩǎ ŜŎƻǎȅǎǘŜƳΦ  !ŘŘƛǘƛƻƴŀƭƭȅΣ ǘƘŜǎŜ ǎǘǳŘƛŜǎ ǉǳŀƴǘƛŦȅ ǇǊŀŎǘƛŎŜǎ 

or areas on the landscape that have the potential to negatively impact the health of a lake and identify 

best management practices for improvement.   

The end product of a lake study is a Lake Management Plan which identifies goals, objectives, and 

action items to either maintain or improve the health of a lake.  These goals should be realistic based on 

inherent lake characteristics (lake size, depth, etc.) and should align with the goals of watershed 

residents.  

An Aquatic Plant Management Plan is similar to a Lake Management Plan, although the goals, 

objectives, and action items pertain specifically to aquatic plants. 

Both types of management plans are designed to be working documents that are used to guide the 

actions which take place to manage a specific lake. 
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Introduction to Big Blake Lake 
Big Blake Lake1 is a 208 acre lake located in the Town of 

Georgetown2 in Polk County, Wisconsin, approximately 80 miles 

northeast of the Twin Cities metropolitan area.  The area of land 

that drains to a lake is called a watershed.  Big Blake Lake is 

situated within the Upper Apple River Watershed, which is part of 

the St. Croix River Basin.  The Upper Apple River Watershed is the 

largest watershed in Polk County, totaling approximately 125,074 

acres in size.    

On a smaller scale, the area of land that drains to Big Blake Lake, 

or the Big Blake Lake watershed, is 15,369 acres in size.  The 

drainage basin: lake area ratio (DB: LA) compares the size of a 

ƭŀƪŜΩǎ ǿŀǘŜǊǎƘŜŘ ǘƻ ǘƘŜ ǎƛȊŜ ƻŦ ŀ ƭŀƪŜΦ  LŦ ŀ ƭŀƪŜ Ƙŀǎ ŀ ǊŜƭŀǘƛǾŜƭȅ 

large DB: LA then surface water inflow (containing nutrients and 

sediments) occurs from a large area of land relative to the area of 

the lake.  The DB: LA for Big Blake Lake is approximately 61:1.3 

The main inlet for Big Blake Lake is a channel flowing directly from Little Blake Lake on the southeast end 

of the lake.  Additionally, Big Blake Lake receives water from an inlet located on the north side of the 

ƭŀƪŜΦ  ¢Ƙƛǎ ǘǊƛōǳǘŀǊȅ Ŧƭƻǿǎ ŦǊƻƳ [ƻǎǘ [ŀƪŜ ŀƴŘ ƛǎ ŎŀƭƭŜŘ [ƻǎǘ /ǊŜŜƪΦ  ¢ƘŜ ƭŀƪŜΩǎ ƻǳǘƭŜǘ ƛǎ ƭƻŎŀǘŜŘ ƻƴ ǘƘŜ 

northwest side of Big Blake Lake and flows to the Apple River via Fox Creek.   

Lakes are classified according to their primary source of water and how that water enters and leaves the 

system.  Big Blake Lake is defined as a drainage lake, or a lake with an inlet and an outlet.  Drainage lakes 

receive most of their water from the surrounding watershed in the form of stream drainage, have a 

prominent inlet and outlet that move water through the system, and commonly have high nutrient 

levels due to inputs from the watershed.   

The residence time is the average amount of time water remains in a body of water. The residence time 

for Big Blake Lake is 0.10 year, meaning that water is replaced approximately every 36 days.4 

There are two ramp public access sites on Big Blake Lake located on the northeast and southwest sides 

of the lake.   

The Big Blake Lake Protection and Rehabilitation District was formed in 1976 in response to concerns 

about algae blooms and aquatic plant problems.  The District includes two hundred twenty-two 

residences.  The majority of the shoreline property on Big Blake Lake is parceled into 100 foot lots, 

although a moderate tract of forested land remains on the east side of the lake.   

                                                           
1
 Waterbody ID  (WBIC) 2627000 

2
 T35N, R16 W, Sec. 22, 26, 27 

3
 Blake Lake Polk County Feasibility Study Results: Management Alternatives; Wisconsin Department of Natural 

Resources Office of Inland Lakes Renewal, 1981 
4
 Ibid 
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Lake Classification 
Lake classification in Polk County is a relatively simple model that considers:  

V Lake surface area 

V Maximum depth  

V Lake type 

V Watershed area 

V Shoreline irregularity 

V Existing level of shoreline development 

These parameters are used to classify lakes as class one, class two, or class three lakes.  Big Blake Lake is 

classified as a class one lake. 

Class one lakes are large and highly developed.   

Class two lakes are less developed and more sensitive to development pressure.   

Class three lakes are usually small, have little or no development, and are very sensitive to development 

pressure.   
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Big Blake Lake Characteristics 
Big Blake Lake 5 

Area: 208 Acres 

Maximum depth: 14 feet 

Mean depth: 9 feet 

Bottom: 55% sand, 0% gravel, 0% rock, and 45% muck 

Hydrologic lake type: Drainage 6 

Total shoreline: 6.65 miles 

Invasive species: Curly-leaf pondweed, Chinese mystery snail, and banded mystery snail 

Fish: Musky, panfish, largemouth bass, northern pike, and walleye 

Boat landings: 2 

Trophic Status: Eutrophic  

  

                                                           
5
 http://dnr.wi.gov/lakes/lakepages/LakeDetail.aspx?wbic=2627000&page=more 

6
 A drainage lake is fed by streams, groundwater, precipitation, and runoff and drained by a stream 

Oligotrophic lakes are generally clear, deep, and free of plants and large algae blooms.   

 

Mesotrophic lakes lie between oligotrophic and eutrophic lakes.  They usually have productive 

fisheries, healthy plant life, and occasional algae blooms.  

 

Eutrophic lakes are generally high in nutrients and support a large number of plant and animal 

populations.  They are usually very productive and subject to frequent algae blooms.  Lakes can also 

be hypereutrophic.  Hypereutrophic lakes are characterized by dense algae communities and can 

experience heavy blooms throughout the summer. 
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Designated Waters and Sensitive Areas 
A designated water is a waterbody with special designations that affect permit requirements.   

Big Blake Lake is designated as an Area of Special Natural Resource Interest (ASNRI) Endangered, 

Threatened, or Special Concern Lake. The Natural Heritage Inventory Program identifies waters or 

portions of waters inhabited by any endangered, threatened, special concern species, or unique 

ecological community identified in the Natural Heritage Inventory. 

An Integrated Sensitive Area Survey Report was completed for Big Blake Lake in August, 2000.  This 

survey identified three areas of Big Blake Lake that merit special protection of aquatic habitat.  Sensitive 

area A is located on the northern end of Big Blake Lake and covers approximately 400 feet of shoreline 

and extends out as far as 100 feet, sensitive area B is located at the northeastern end of Big Blake Lake 

and covers approximately 400 feet of shoreline and extends out as far as 150 feet, and sensitive area C is 

located at the southeastern end of Big Blake Lake and the southwestern end of Little Blake Lake and 

encompasses the channel between the two lakes. 7 

Wild rice was documented in sensitive areas A and C.  Big Blake Lake is recognized as a wild rice water in 

the Wisconsin Ceded Territory.8 

 

Wild rice, white water lily, and yellow water lily in sensitive area A 

                                                           
7
 Blake and Little Blake Lake Sensitive Area Survey Report and Management Guidelines, Wisconsin Department of 

Natural Resources, 2000 
8
 Wisconsin Ceded Territory Manoomin Inventory, GLIFWC Project Report, Peter David, 2010 
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