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INDEXING MINNE80rA FISH LAKES 
REI.ATIVE TO POrENTIAL SUSCEPrIBILITY 

TO ACIDIC DEPOSITION 

By 

Ronald D. Payer 

ABSTRACT 

Existing water quality data was integrated with infonnation on 

Minnesota inland lake f is~eries resources to identify those systems which 

might be subject to damage fran acid deposition. Acid susceptibility was 

based on total alkalinity and fish lakes having ~ 10.0 mg/l CaC03 were 

indexed. Using this criteria, 13 Minnesota C'Ounties were found to C'Ontain 

155 fish lakes classified as extremely sensitive (O.O - ~ 5.0 rrg/l CaC03) 

and 315 classified as rroderately sensitive (> 5.0 - < 10.0 rrg/l CaCD3) to 

acid deposition. These 470 fish lakes had a surface area of 55,580 ha, 

constituting 15% by nurrber and 6% by area of all Minnesota fish lakes. 

Data on the ecological classification and fish species canposition for 

each sensitive lake is provided, along with limited ph.ysical and chemical 

characteristics. Of primary concern to Minnesota are possible adverse 

impacts on naturally reproducing pJpulations of "Walleye, smallrrouth ba.ss, 

lake trout and the forage base on which these species subsist. Sensitive 

populations of these species are, for the rrost part, situated in 

northeastern portions of the state, particularly G:xJk, Lake, St. Louis and 

Itasca C'Ounties. Recarmendations for further evaluation are made. 
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INTRODUCTION 

Minnesota has been, through both research and legislative action, 

aggressive in addressing the issue of acid deposition. The Acid 

Precipitation Act of 1980 initiated investigations by the Minnesota 

Department of Natural Resources (MDNR), Pollution Control Agency (MPCA) 

and Department of Health (MI:H) into resource susceptibility and potential 

impacts fran acid deposition. The results of these studies pranpted the 

Acid Deposition Control Act of 1982, the first governmental legislation of 

its kind... This act mandated MPCA to identify areas of Minnesota 

containing acid-susceptible resources by 1 May 1983; establish deposition 

standards for areas so delineated by 1 January 1985; develop a control 

plan for the attairnnent and maintenance of those standards by 1 January 

1986; and. ensure canpliance with the control plan by in-state sources 

emitting in excess of 100 tons sulfur dioxide annually by 1 January 1990. 

The concern over potential impacts of acid deposition on freshwater 

resources in Minnesota stems fran the presence of geologically 

acid-sensitive envirornnents and. precipitation pH and. sulfate deposition 

rates similar to levels believed to have caused biological degradation in 

SWeden, Norway and. portions of northeastern North America (Thornton et al •. 

1982) .. Conparisons of current and historical values (corrected for 

technique) of total alkalinity indicate that buffering capacities in a 

nuniber of lakes may have been ercxled over the past 25-30 years (Thornton 

et al .. 1982) though no acidified lakes have yet been identified in 

Minnesota. 

The total econanic impact of potential degradation of fishing waters 

fran acid deposition remains uncertain. The Minnesota sport fishery 

contributes an estimated $515 million annually to the economy of the state 
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(U.S. Department of the Interior 1982). It has been postulated that 

losses of fisheries resources or contamination of fish flesh could result 

in annual losses as high as $40 million on the periphery of the Boundary 

Waters Canoe Area Wilderness (EWCAW) alone (Blank 1981). Of rrore 

practical concern than actual losses at this time are possible public 

perceptions that such losses or contamination are presently being incurred 

or are irrminent. False perceptions and misconceptions of damage 

IIE.gnitudes can result in econanic ramifications prior to actual impacts. 

The need for detailed quantitative and qualitative analysis of 

acid-susceptible resources, their status relative to acidification and 

associated econanic analysis is therefore pararrount. 

The identification of fisheries resources p:>tentially susceptible to 

the effects of sustained acidic deposition or fran acidic pulses created 

by rapid snawmelt or heavy precipitation events has been a ma.jor objective 

of the MDNR acid deposition program. The location of such resources is 

expected to be regionally oriented due to the geological canp:>sition of 

Minnesota which in general consists of a transition zone between the 

forested regions of the northeast and the prairies of the southwest. This 

transition zone is characterized by gradients in soils, vegetative types 

and climate as -well as precipitation pH. 

The range of aquatic habitats provided. through this zone supports 

biological cx:nmunities of varying susceptibility to acidification. The 

exposed bedrock and shallow, non-calcareous soils which predaninate in the 

watersheds of northeastern Minnesota result in low levels of dissolved 

minerals which inherently offer little acid buffering capacity. It is 

within these areas that we would expect to find rrost acid sensitive 

fisheries resources. Watersheds within these regions do, however, sh<Ji.N 
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considerable geographic variation, as do the lakes within them. 

Relatively oligotrophic waters having lo.N ionic concentrations and pH 

values may be adjacent to fertile, hardwater systems having discrete 

biotic comnunities. This diversity curtails a blanket characterization of 

lakes in a given qrea as to their acid susceptibility. 

The central portion of Minnesota is characterized by higher levels of 

dissolved minerals thus creating an increased ability to neutralize added 

acids. lower densities of acid sensitive lakes v.JOuld be expected in this 

area.. In contrast, areas of southwestern and western Minnesota have very 

high levels of dissolved minerals and corresponding buffering capacity. 

These areas VJOUld be expected to contain only isolated acid sensitive 

syste:ns, if any .. 

The efforts of the MPCA have generally been directed at determining 

geographic areas of susceptibility for establishment of deposition control 

standards ('IWaroski et al. 1983). Other studies have focused on 

r,elatively restricted regions of known acid sensitivity, particularly the 

BWCAW (Glass and Loucks 1980; Heiskary et al. 1982; Thornton et al. 1982). 

These investigations have examined all lake systems within their 

respective study areas, Whether or not fish populations were present. 

This report provides an initial, broad listing of softwater lakes in 

Minnesota managed for their fisheries resources \'Jhich may be susceptible, 

based on water quality parameters and fish comnunity structure, to acidic 

deposition.. It should be emphasized that the lake listings herein are 

meant only to identify those fish lakes having waters soft enough to be 

sensitive to acid deposition not those Which the Mil\lR feels will be 

unquestionably impacted. 
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STUDY AREA 

This study was designed to identify softwater fish lakes throughout 

Minnesota which might be susceptible to damage fran acid deposition. For 

the rrost part, such waters are located in north central and northeastern 

portions of the state. While expanded rroni toring efforts on a statewide 

basis may identify additional so~water lakes, the major portion of acid 

sensitive waters in Minnesota undoubtedly occur in the northeastern 

one-third of the state. 

MErHODS 

The initial step was to select a criterion by which to estimate the 

degree of susceptibility of a lake to acid deposition. The rrost ccmron 

criteria presently used is total alkalinity measured as mg/l CaC03· 

Alkalinity data is relatively easy to obtain, is available for rrost lakes 

and provides sane basis for historical canparison. While sensitivity 

schemes based on other parameters exist which may circumstantially provide 

a better conceptual picture of the susceptibility of a given water, much 

of the necessary data is not yet available on a broad ha.sis in Minnesota. 

The value of alternate systems as applied to extremely so~ waters remains 

questionable. 

The selection of specific alkalinity values as cutoff demarcations 

for susceptibility ranking is sanewhat arbitrary and several schemes have 

been proposed. General consensus can be found, however, for considering 

waters having alkalinities of ~ 10-15 mg/l CaC03 as at least rroderately 

sensitive to acidification (Altshuller and McBean 1979; Glass and I.Ducks 

1980). The scheme developed by Thornton et al. (1982) for use in 

Minnesota was chosen as a ha.sis for lake selection. This system 
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identifies waters sensitive to acid deposition based on mg/l caco3: 

acidified < 0.0 rrg/l); extremely sensitive (> o.o - ~ 5.0 mg/l); 

rroderately sensitive (> 5.cr 2_ 10.0 mg/l); potentially sensitive (> 10.0 -

2 20.0 rrg/l); and non-sensitive (> 20 0 mg/l). Appendix A provides a rrore 

detailed definition of each sensitivity classification. Fish lakes having 

alkalinities of 2 10.0 rrg/l CaOJ3 encanpassing extremely and rroderately 

sensitive waters using this ranking scheme, were identified. Sane 

concerns do exist for potential biodegradation elicited as a loss in 

system productivity for JX)tentially sensitive waters (> 10.0 - 2 20.0 mg/l 

CaOJ3), but are not addressed here .. 

The individual identification of fish lakes having alkalinities of < 

10.0 mg/l CaC03 was accanplished by merging water quality data bases fran 

the National Forest Service, U.S. Envirornnental Protection Agency, MPCA 

and MDNR with lakes managed for fisheries resources by the MDNR. 

Information fran these files was ccrnpiled on the fish corrmunities each 

lake would be inherently expected to support and on those species 

presently inhabiting the lake. Species canposition data was detennined 

fran gill net and trap net data which provides information on the presence 

of principal species.. Each fish lake was classified by ecological type, 

based in tenns of the naturally occurring fish populations best adapted to 

the physical, chemical and biological characteristics of the lake 

(Scidrrore 1970). The nine ecological types canprising this categorization 

include: trout; softwater walleye; hardwater walleye; centrachid-walleye; 

centrarchid; roughfish-gamefish; bullhead; northern pike-sucker; and 

unclassified. This information was used to further evaluate the 

sensitivity of a lake based on differing species tolerances to 

acidification. A description of the general physical and chemical 
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characteristics of each ecological type is provided in Appendix B. 

The size of extremely and rroderately sensitive fish lakes was plotted 

by ecological type as smaller lakes are generally expected to be more acid 

sensitive. Water quality parameters ( secchi disc, color, pH and total 

alkalinity) were recorded for each lake for which such data was available. 

RESULTS 

Nmnber and location of acid sensitive fish lakes 

Merging existing water quality data bases with lakes managed for 

fisheries resources by MDNR identified 155 fish lakes classified as 

extremely sensitive to acid deposition (> o.o - ~ 5.0 mg/l caC'03) and 315 

classified as moderately sensitive (> 5.0 - ~ 10.0 mg/l caC'03). Thirteen 

Minnesota counties contained at least one fish lake having a total 

alkalinity of~ 10.0 mg/l CaC'03 (Fig. 1). The approximate locations of 

extremely and rroderately acid sensitive fish lakes are depicted in Figs. 

2-4. The 470 fish lakes within this alkalinity regime constitute 

approximately 15% of the total nurriber of Minnesota fish lakes. As was 

expected fran previous sensitivity mapping efforts (Thornton et al. 1982; 

'IWa.roski et al. 1983) , most softwater systems were located in north 

central and northeastern regions of Minnesota. 

The nurriber of extremely and rroderately sensitive fish lakes 

inventoried, total area and median sizes are listed in Table 1 for each 

county in which they were found. Indexed lakes ranged in size fran 4 to 

4,142 ha. Average and median sizes for acid sensitive fish lakes were 115 

ha and 33 ha, respectively, canpared to an average size of 313 ha for all 

Minnesota fish lakes. The total surface area encanpassed by sensitive 

fish lakes was 55,580 ha (13,799 ha and 40,849 ha for extremely and 

moderately sensitive lakes, respectively). Acid sensitive fish lakes 
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approximate 6% of the surface area of all Minnesota fish lakes. An 

individual, alphabetical listing of extremely and moderately sensitive 

fish lakes and data associated with each is found by oounty in Appendix c. 

indexed lakes were distributed over 13 counties, 88% by nurriber 

and area were located in Cook, Lake, St. Louis and I~sca Counties. 

These 44% number and 24% by area of all Minnesota fish 

lakes (Peterson 1971) Approximately 30% of the fish lakes contained 

within this 4 county area have alkalinities of < 10 mg/l CaC03· 

It \<l10Uld be expected that many of the smaller lakes located in the 

upper reaches of their. respective watersheds and/or those lakes having a 

area to lake volmne or surface area vvould contain 

sane of the softest ~raters While drainage area ratios to lake volume or 

surface area not yet readily available for many Minnesota fish lakes, 

of the lakes indexed were ~ 40 ha in size (59% and 56% of 

and rrod.erately sensitive lakes, respectively). This C'OIIlpares 

12% of the sensitive fish lakes \lllhich were in excess of 200 ha (8% 

and of and rrod.erately sensitive lakes, respectively). These 

larger lakes, constitute 65% of the surface area of sensitive 

lakes (56% and of extremely and m:x:lerately sensitive lakes, 

respectively). The size distribution of sensitive fish lakes is presented 

in Fig. 5. 

The distribution of sensitive fish lakes by ecological classification 

is found 6. Those lakes classified as trout, softwater walleye, 

centrarchid northern pike-sucker and unclassified contain 85% and 89% of 

the extremely and rroderately sensitive fish lakes, respectively. The 
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ecological classification system provides broad guidelines to estimate the 

general biological comnunities expected to naturally subsist within a 

relatively limited number of parameters. 

It should also be noted that 37 lakes managed for stream trout are 

included in the inventory. While 20 of these lakes are classified as 

trout lakes, 17 retain the ecological classification assigned prior to 

trout stocking. Those lakes managed for stream trout (rainbow, brook, 

brown trout and splake) are noted with the abbreviation ST under the 

ecological classification in Appendix c. The scientific names of all fish 

species referenced to in this report are included in the prelude to 

Appendix C. The number and area of sensitive fish lakes by ecological 

classification are found by county in Appendix Dl-D3. The size 

distribution and median size of fish lakes by ecological classification 

are found in Appendix D4-D6. 

Species Canposition 

Gill net and trap net data were canpiled fran the rrost recent MDNR 

fisheries survey on each lake to detennine the canposition of major fish 

species. This data represents the larger fish species with many smaller 

species such as cyprinids being poorly represented (Tables 2-4). 

The fish species rrost frequently found in lakes having alkalinities 

of < 10.0 mg/l caco3 were northern pike, yellow perch, white sucker, 

walleye and bluegill. The inland lake species of rrost concern relative to 

acidic deposition and the Minnesota sport fishery, based on limited 

tolerance ranges to increased acidification, are Wa.lleye, lake trout, 

smallmouth bass and rainlxJw trout. A total of 207 ( 44%) of the acid 

sensitive fish lakes contained at least one of these four species. These 

207 lakes constitute 61% of the surface area of all sensitive lakes. 
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'When examined by size distribution, 26% of the nurriber and 8% of the area 

of sensitive lakes containing at least one of these four fish species was 

< 100 ha. lakes in these acid sensitive, sma.ller size categories make up 

7% of the mmiber and O. 5% of the area of all Minnesota fish lakes. 

Water quality 

The water quality data provided in Appendix C is limited to secchi 

disc readings, pH, total alkalinity and a visual field interpretation of 

water oolor. The color interpretations are of limited value alone but in 

conjunction with the secchi disc readings provide sane indication as to 

water clarity. Secchi disc readings averaged 2 .. 4 m for the 376 lakes 

which had recorded values (2.4 m and 2.5 m for extremely and rroderately 

sensitive fish lakes, respectively). Peterson and Potthoff (1979) 

estimated state'\11/ide mean secchi disc readings for so~water lakes (2_ 40 

rrg/l CaQ)3) at 2.7 m. A total of 122 (72%) of the extremely sensitive 

lakes had recorded pH values. Using the rrost current values for each of 

these lakes, the average pH was 6. 4.. Twenty-eight of the extremely 

sensitive lakes (23%) had a pH of 2_ 6 .. 0. 

A total of 228 (72%) of the noderately sensitive lakes had recorded 

pH values. The average pH, again using only the rrost recent data, was 

6.8. Eight of the m::x1erately sensitive lakes (4%) had a pH 2. 6.0. 

The 350 sensitive lakes having recorded pH values had an average pH 

of 6 .. 7 .. Thirty-six lakes (10%) had a pH 2_ 6.0. Statewide mean pH for 

softwater lakes (2_ 40 mg/l CaC03) is 7.3 (Peterson and Potthoff 1979). 

DISCUSSION 

Identification and distribution 

The 470 fish lakes currently identified as having alkalinities of 2_ 

10.0 rrg/l CaC03 provide a minimal estimate of such lakes in Minnesota. 
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This number is expected to increase as expanded MDNR :rronitoring efforts 

identify lakes on which infonnation is not presently available and/or as 

historical, colonnetrically detennined alkalinity values are updated using 

current techniques. Most lakes on which new infonnation is obtained, 

hOVlever, are expected to be SITE.ller systems (~ 20 ha) located in areas 

where restricted accessibility has limited fishing pressure and which may 

be relatively low on a fisheries management priority basis. Colonnetric 

techniques have tended to provide over-estimates of actual alkalinity 

values (American Public Health Association et al. 1980), and while lakes 

may rrove in or out of the 2 10.0 mg/l CaC03 range, a net increase in the 

number of extremely or rroderately sensitive lakes is expected. The 

magnitude of this increase is uncertain but it would seem realistic to 

anticipate an additional 50-100 fish lakes being classified as acid 

sensitive. These additional lakes would result in the percentage of all 

Minnesota fish lakes classified as acid sensitive increasing fran the 

presently estimated 15% to between 16% and 18%. It should be noted here 

that sane 3,200 lakes are presently managed for their fisheries resources 

in Minnesota. This does not mean that numerous other lakes do not contain 

sane type of fish species as many do and in sane instances provide a sport 

fisheries. 

The relatively SITE.11 size of these additional lakes is expected to 

result in an increase of less than 1% of the total area of all Minnesota 

fish lakes considered acid sensitive. Estimates in this report indicate 

that approximately 6% of the total area of all Minnesota fish lakes are 

sensitive to acidic input, proportionate to the estimate of 'IWa.roski et 

al. (1983) that 5.5% of the total land area of Minnesota contains 

sensitive aquatic systems. 
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The location of sensitive fish lakes was generally predictable fran 

the geochemical and geophysical makeup of Minnesota and as such 

corresponded with the previous rrodeling efforts of MPCA (Thornton et al. 

1982; Twaroski et al. 1983). Most were found in areas of exposed bedrock 

and shallow, non-calcareous soils. Those identified outside bedrock 

regions (Twaroski et al. 1983) were primarily associated with moraines, 

typically being small, high in the watershed, having no inlets and being 

perched alx>ve the regional groundwater system. 

While acid sensitive fish lakes may be identified in other areas, 

Cook, Lake, St. Louis and Itasca counties will undoubtedly remain the 

primary areas of susceptibility. Only 12% by nurriber and 4% by surface 

area of sensitive fish lakes were found outside these counties. The 

geological setting of these (X)unties is reflected in their containing 

twice the number and four times the surface area of sensitive lakes than 

might be predicted fran the percentage of all Minnesota fish lakes found 

within their boundaries. 

The area encani:assed by these counties, in addition to being the rrost 

geologically acid sensitive in Minnesota, contains sane of the most 

pristine environments, such as the BdCAW. This area also receives sane of 

the highest levels of acid deposition, having average annual precipitation 

pH of 4.3-4.6 and sulfate deposition rates of approximately 20 kg/ha/yr 

(Thornton et al. 1982; Verry 1983). Sane studies indicate that pH changes 

in the most sensitive lakes might occur at sulfate deposition rates of 15 

kg/ha/yr and in less sensitive systems at 30 kg/ha/yr (Almer et al. 1978). 

caution should be exercised in interpolating this data to Minnesota 

resources due to inherent differences in geographic regions. Sane 

indication, however, is provided as to levels Which might be of concern 
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for p:>tential adverse biological bnpact to Minnesota waters. 

Aitkin, Carlton, Cook, Koochiching, Lake, St. Louis and Itasca 

counties canp:>se Minnesota Econanic Development Region 3 within which 

occurs 22% of Minnesota fishing trips (Anthony 1979). Expenditures within 

this region, therefore, could account for approxbnatley $110 million of 

the $515 million spent annually by sp:>rt fishermen in Minnesota. With 

approxbnately one-third of the lakes in this region acid sensitive, 

p:>tential economic impacts are the rrost severe. Additional information 

and refinement of econanic data related to the fishery in this area are 

needed, particularly pertaining to the contribution of Lake Superior and 

its North Shore tributaries. Lake Superior, due to its size and 

relatively hard water (40 rrg/CaCD3), is not itself directly susceptible to 

acidification though it may not be imnune to atmospherically dep:>sited 

substances. Tributaries to the lake, which provide spawning areas for 

anadrcmous species and a quality fishery in their own right, may be much 

rrore susceptible. 

Size distribution 

A wide range in size distribution was prevalent for acid sensitive 

fish lakes. While 57% of these lakes were < 40 ha, 12% were in excess of 

200 ha. This compares to 73% of all Minnesota lakes (fish lakes and 

otherwise) which are 2_ 40 ha in size (MN Dept. Conservation 1968). The 

degree of acid susceptibility of the larger systems, which comprise 65% of 

the area of sensitive lakes, remains scrne"What questionable in Minnesota, 

albeit their very soft waters. There is evidence, however, that such 

systems may be bnpacted. Pfieffer and Festa (1980), in a rep:>rt on the 

acidity status of lakes in the Adirondack region of New York, indicate 

that lakes undergoing acidification ranged in size fran 15 ha to 2,823 ha. 
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In perspective, New York lakes, \filich have acidified since 1974 had an 

average size of 20 ha. Muniz and Leivistad (1980) found that 62% of 

SWedish lakes studied Which were < 100 ha were devoid of fish life. This 

canpared to 36% of lakes ~ 100 ha having no existing fish populations. 

Again one must use discreton in making interregional comparisons. 

Ecological Types 

The predominant ecological lake types represented by softwater 

systems, softwater walleye, trout, centrarchid, northern pike-sucker and 

unclassified, are not surprising considering classification parameters. 

One of the general characteristics of northern pike-sucker lakes is total 

alkalinities of < 20.0 rrg/l cam3 and for trout and softwater walleye 

lakes _: 40.0 mg/l CaC'Q3. Most unclassified lakes in north central and 

northeastern Minnesota have characteristics and p::>pulation structures rrost 

closely associated with northern pike-sucker lakes. The predominance of 

sensitive lakes in these ecological types is therefore expected. The 

reason for the prop::>rtionately large number of sensitive centrarchid lakes 

is not as obvious with general alkalinity values expected to be around ;;!00 

mg/l cam3. The number of centrarchid lakes having low alkalinities 

reflects these lakes fitting other parameters rrore closely than total 

alkalinity. The ecological classification system provides only broad 

guidelines by Which to fit the general fish corrmunity expected to 

naturally subsist. As with any general classification system, there are 

lakes Which do not canfortably fit into any distinct category and as such 

are placed in the classification rrost applicable. There are also 

infrequent examples of lakes Which have apparently been allocated 

erroneous classifications (i.e. the single hardwater walleye lake). The 

small nurriber of such cases exerts little influence on generally 
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interpreting the existing infonnation. 

Thirty-seven of the sensitive lakes (8%) were lakes managed for 

stream trout. These lakes should be regarded independently fran other 

sensitive lakes as 20 were chemically renovated and all are sustained by 

periodic fingerling or yearling stocking. These sizes of fish are not as 

susceptible to the effects of acidification as are early life history 

stages. Such lakes are specifically managed for one or two stream trout 

species and should be viewed fran both a management and ecological 

standpoint as trout lakes. McKim (1977) found that while brook trout 

adults were tolerant of pH values of 3.5-4.5, embryos were tolerant of 

only 4.5-6.5 and fry of 4 .. 4-6.1. The primary concern within these lake 

types 'WOUld be the potential' effects on sustaining the food web of 

invertebrates and/or forage fish species which in many cases are more acid 

sensitive than the managed fish species itself. 

Species carposition 

While the ecological classification scheme provides general 

guidelines as to expected fish corrmunities, the canposition of individual 

fish species in each lake is of particular interest. The nost ccmron 

species of fish found in sensitive lakes were northern pike (275 lakes) 

white sucker (272 lakes), yellow perch (270 lakes) and walleye (147 

lakes). 

The northern pike is a ubiquitous species found within a broad range 

of physical and chemical environments in Minnesota. Northern pike, along 

with walleye and panfish, are the game fish species rrost ccmronly caught 

by Minnesota resident anglers (Scidmore and Wroblewski 1973). This 

species is generally viewed as being rroderately sensitive to acidification 

with natural reproduction occurring at pH values as low as 4.2-5.2 
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(Beamish et aL 1975; Harvey 1980). Generally they should be able to 

sustain populations at existing water quality levels. 

Yellow perch are among the rrost acid tolerant species ma.intaining 

natural reproduction at pH values of 4 .. 2-4.8 (Beamish et al., 1975; Harvey 

1980) .. Yellow perch are often the rrost important link between the 

production of a lake and the well-being of predatory fish species 

particularly northern pike, walleye and largemouth bass. This species 

should be able to sustain populations under existing conditions as well. 

The walleye, how'ever, is one of the rrost acid sensitive species, 

experiencing reproductive problems at pH values of 5.2-6.0 (Beamish et al. 

1975; Beamish 1976).. Those lakes having natural reproduction, due to the 

increased susceptibility of early life stages and the desire to maintain 

indigenous inhabitants, are of particular concern. Most lakes containing 

walleye have a total alkalinity of > 5.0 mg/l CaC03 and no evidence of· 

adverse impacts to acidification have yet been documented. 

Populations of smallrcouth bass were identified in 53 sensitive lakes. 

Smallrcouth bass are acid sensitive, experiencing reproductive difficulties 

at pH values of 4 .. 4-6.0 (Beamish 1976; P~ieffer and Festa 1980; Harvey 

1980) • Mdi tional information on the contribution of this species to the 

fishery, particularly in the northern part of the state, is necessary. 

Natural reprouction appears to be occurring in lakes having total 

alkalinities of approximately 2.0 mg/l CaC03 and again no biological 

damage has been documented. 

Lake trout were found in 27 sensitive lakes • Along with SITJCl_llrrouth 

bass and walleye, the lake trout is one of the most acid sensitive 

species, experiencing reproductive problems at pH values of 4.4-6.8 

(Harvey 1980) and generally not found in ::!_ct.Kes having pH values~ 6.0) .. 
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Four of the acid sensitive populations found in Minnesota are heritage, 

having no records of supplemental stocking. 

In light of species occurrence and acid susceptibility, the major 

concern regarding the sport fishery of north central and northeastern 

Minnesota are those naturally reproducing populations of walleye, 

smallmouth bass and lake trout. While other species may be .impacted, 

particularly through indirect effects on the food web, these three species 

warrant the most attention in our softwater lakes. RainboN trout, while a 

sensitive species, are generally stocked at size ranges not particularly 

susceptible to existing pH regimes in Minnesota lakes. Much more concern 

is elicited for .this species in North Shore streams Which may be the rrost 

acid sensitive aquatic systems in Minnesota. It should also be pointed 

out that though no evidence of acid-related biological damage has been 

documented, few biological studies have been conducted. 

Water quality 

The intent of this report is to identify, based on available data, 

those lakes which might be impacted by acid deposition, not to provide a 

detailed listing and analysis of water quality parameters within such 

lakes. As such, the more detailed information which is available on a 

mmiber of indexed lakes was not tabulated and the reader is referred to 

canputerized data bases such as USEPA STOREr. The inclusion of more 

specific, detailed water quality data will be of increased value upon 

canpletion of the extensive monitoring program and subsequent provision of 

a rrore ccrnprehensive listing of sensitive fish lakes. It is anticipated 

that the initial,listing provided here would be updated within two years 

to include such data. 

The C'Olor of lakes as presented in MDNR lake survey reports, C'Oupled 
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with secchi disk readings does allo..v the formulation of a general picture 

of water clarity. It 'WOuld be desirable to measure color in 

platinum-cobalt units obtained over a relatively narro..v time span and fran 

canparable locations. 

Sane obvious problems arise in attempts to interpret pH data. The 

temporal and spatial variation in pH alone make many canparisons difficult 

even without considering differences in methodology. Many values obtained 

in 1978 and subsequent years were detennined using electronic pH meters 

with the idea of providing values as a::mparable as :r;ossible. These 

efforts should be sustained to allow the establishment of a meaningful 

data base. 

Fran data Which was available, the average pH of sensitive lakes, 

6.66, is substantially higher than vaues found in other sensitive areas, 

i.e. 4.98 in Florida lakes (Crisman et al. 1980). Thirty-six lakes had pH 

values of~ 6.0, a regime \'Jhere concern for fisheries populations is more 

acute.. Heiskary et al. ( 1982) found that 9% of spring sampled lakes and 

4% of fall sampled lakes in the BWCA had a pH _: 6.o. In addition to the 

resulting reproductive problems encountered by such species as walleye, 

small.mouth bass and lake trout at these lo..v pH values, cyprinids, which in 

many cases provide the major forage base, are not expected to exist at pH 

values of < 5 (Rahel and Magnuson 1980) .. 

Many of the values for total alkalinity have been derived using 

either fixed end point or Gran plots, techniques which are reasonably 

canparable.. Thornton et aL (1982) used a correction factor of 2.3 rrg/l 

caco3 subtracted fran historical values to make canparisons with current 

data rrore viable While such an approach is valuable When working with 

averages, it should be recognized that such factors are not as valid when 
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looking at individual lakes. This is evident When the data in Appendix C, 

obtained over a period of years using several techniques, is viewed. Of 

particular concern are values obtained using the Hach kit, Which are of 

minimal if any value and should as a general rule be discarded from 

comparative analysis. 

SillvMARY 

The statewide percentage of Minnesota fish lakes having waters soft 

enough to be sensitive to acidification nay surficially appear relatively 

small. The geological orientation of these lakes to a small portion of 

northeastern Minnesota greatly nagnifies regional .importance. The acid 

sensitive lakes in these areas alone provide more fishing waters than are 

contained in nany states. Additional lakes identified as acid sensitive 

are most likely to be within these same areas, increasing their proportion 

over the current 30%. Many of these new lakes, While not presently najor 

fisheries, do contain game fish, primarily northern pike and centrarchids. 

We should not lose sight of the .irrmeasurable value of naintaining the 

environmental integrity of these waters, irregardless of the biological 

carmunities they support. 

Portions of Minnesota are presently receiving acid deposition at 

rates near or above levels believed to have caused biological damage in 

other regions. Minnesota also contains a large nurriber of waters having 

low enough buffering capacities to be susceptible to sustained acid 

additions. How comparable the situation in Minnesota is to impacted 

regions needs clarification due to differences in precipitation, 

deposition, water quality and watershed composition. 

Some degree of optimism is warranted, as no acidified lakes or 

biological damage resulting from acidification have yet been documented in 
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Minnesota. The passage of state legislation establishing deposition 

standards for areas identified as sensitive to acidification and in-state 

control of emission sources to meet these standards is a major step in the 

right direction. Enactment of federal legislation, however, will be 

necessary to adequately address acid deposition in Minnesota due to the 

large p::>rtion (80%) of deposition v.i:hich originates outside Minnesota state 

ooundaries.. Until levels of deposition can be controlled, the potential 

exists for biological impacts. 

Initial impacts fran culturally induced acidification ma.y be subtle 

and the magnitude difficult to ascertain. Such damages may gradually be 

incurred over a period of several decades before being documented. The 

:imp::>rtance of expiditious emission controls should be recognized in light 

of the practical irreversibility of damages v.i:hich can result. While the 

need for additional studies to refine our knowledge of acid deposition as 

it relates to Minnesota is not in doubt, neither is the need, based on 

existing knowledge, for imnediate control of acidic precursors. The 

following is a list of suggestions for further evaluation of acid 

deposition in Minnesota: 

- Increased emphasis should be placed on cooperative studies 

arrong agencies investigating acid deposition in Minnesota. 

While such ventures are being pursued to sane degree, the 

number and variety of groups engaged in studies should be 

conducive to rrore coordinated efforts and perhaps offer a 

more holistic approach. 

Increased efforts to investigate forage species and 

reproductive success of game and forage fish species should 

be made. Standard survey methods are not adequate for such 
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measurements in many shield lakes, which do not readily lend 

themselves to shoreline seining or electrofishing. 

- More detailed investigations of heavy metals, both body 

burdens and environmental levels, are necessary. Elevated 

levels of mercury and aluminum are of particular concern at 

the present time. 

- The hydrology of lakes and streams needs additional 

investigation with regards to potential acidification. 

- Biological studies on streams of the North Shore of Lake 

Superior should be conducted. These systems may be the 

rrost susceptible waters in Minnesota as a result of soft 

waters and the effects of snowmelt. Reproductive success 

and survival through srroltification should be evaluated for 

anadrorrous species. 

- Extensive efforts to gather accurate water quality data on a 

statewide basis should be pursued to establish solid 

baseline data. Area fisheries headquarters should be 

equipped with electronic equipnent to acquire such 

infonnation. 
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Table 1. Nl.IDlber, total area and median size of Minnesota fish lakes having total alkalinities of 
> O.O - < 5.0 and > 5.0 - ~ 10.0 mg/l CaC03, by county. 

> 5.0 - ( 10.0 rrg/l CaC03 > o.o - ~ 5.0 rrg/l CaC03 Combined 
Size (ha) - Size (ha) Size (ha) 

No. 'Ibtal Median No. Total Median No. 'Ibtal Median 
County lakes lakes lakes 

Aitkin 4 127 30 3 168 50 7 295 43 

Anoka 0 0 0 2 9 5 2 9 5 

Carlton 4 132 34 4 321 43 8 453 43 

Cass 6 104 10 7 169 19 13 292 15 

Cleanvater 0 0 0 1 26 26 1 26 26 
N 
U1 

Cook 15 2,324 64 114 11,059 31 129 13,383 36 

Craw Wing 1 37 37 6 246 30 7 283 33 

Itasca 33 627 13 46 1,150 13 79 2,699 13 

Kanabec 4 184 30 4 86 24 8 270 26 

Lake 17 1,785 34 62 10,736 57 79 12,512 76 

Morrison 1 28 28 0 0 0 1 28 28 

Pine 7 107 10 5 111 19 12 218 15 

St .. I.Duis 63 8,344 50 61 11,768 47 124 25, 112 49 - - -- -
TarAI.S 155 13,799 33 315 40,849 470 55,580 33 



Table 2. Fish species, determined from gill and trap netting data, found in Minnesota fish lakes having total alkalinities of >0.0 - ,2 5.0 mg/l CaC03. 

Nunter of fish lakes containing each species 
"t:I VI VI 

0 .c: ~ "' "t:I "C VI VI 
-0 u VI +' CV s- CV "' "' .c: "' '° CV 

VI ~ ::I ~ C1I c: s- .c: CV CV VI ..0 ..0 .c: CV ..... c: 0 +' +' CV c: c: CV ..... .c: .c: ~ -0 0. u -0 

No. fish u CV ~ s- ::I ::I +' 0. Cl ..... ·g ~ ..... ..... CV .c: .c: 0. s- s.... 
+' +' 0 0 ::I c: .c: u :::i VI c: CV +' +' '° CV 0 

lakes per c: ..... ..... s- s- 0 c: ::I VI ::I ..0 ::I ::I VI ::I VI ..... ::I ::I s.... 0. u s- § "' 31: +' +' s- s.... ..... "O VI ..0 ..0 "' VI c: ....... 
~ ~ u CV <V 

county c: C1I VI 0 +' <V CV cv c: "' 31: +' ..0 ..... ..... 31: >.. s.... 
;;::= .c: ..0 c: ~ ~ .c: <V CV C1I 0 ~ c: 0 c: ~ Cl ....... CV ~ 0 <V 

> 0.0 - .2 5.0 mg/l +' CV 0 c: ]I: 0 CV "' +' ~ "O .c: +' ..... u 31: ..0 ~ <V ~ CV ....... Cl .u ..... - <V 
]I: s.... ~ .c: ..... 0 0 ~ 0.. s.... VI 0 +' ..... cv "' 0 I- u C1I ::I ft! s.... ft! cv -;;; c: 

County CaC03 0 0 "' 0 "' s.... s.... "' 0 ::I "' .c: co s- ::I 0 s- ::I ..... E ft! ...... 0 
CD z: ...J u 0::: co co ...J V) z: :E: <!> u. 3: >- CD CD 0::: <!> 0.. CD !f) ...J co >- 3: z: 

Aitkin 4 3 1 1 1 1 l 1 l l 3 
Anoka 0 0 
Carlton 4 4 3 1 2 2 2 4 4 2 
Cass 6 1 1 2 l l l I l 1 2 
Clearwater 0 

N Cook 15 1 1 2 2 l 3 7 1 I 13 3 I 1 2 5 5 
(j) 

Crow Wing 
Itasca 33 1 11 2 I 8 I 2 l 3 1 7 l l 2 17 9 15 4 2 
Kanabec 4 3 I 2 1 l 3 2 2 2 
Lake 17 2 1 4 9 I 2 11 7 2 2 3 l l 10 8 
Morrison 
Pine 7 4 3 1 3 1 4 4 1 1 3 4 3 3 6 l 7 
St. Louis 63 11 1 2 4 1 1 41 4 45 2 1 2 18 4 8 15 12 8 10 45 23 - -

TOTALS 155 1 14 2 2 9 2 8 4 0 84 1 7 9 83 5 11 9 6 30 9 27 41 17 35 31 93 43 11 



Table 3. Fish species, determined from gill and trap netting data, found in Minnesota fish lakes having total alkalinities of> 5.0 - _:: 10.0 mg/l caco3. 

Number of fish lakes containing each species 
"O Ill Ill 

0 .c 
QJ S-

)I: "' "O ~ VI Ill 
u Ill +' 0 QJ "' .c "' "' CIJ "O 
VI ;;: ::I ~ QI c: S- .c QI QI Ill .0 .0 ..... .c QJ ·- c: 0 +' +' ·o. QI c: c: QI - .c .c ;;: "O 0. u 1::1 

No. fish u CV ~ S- ::I ::I +' C1I ·- ·g ~ ..... - QJ .c .c 0. S- S-
+' +' 0 0 ::I c: .c u ::::I - ..... Ill c: QJ +' +' "' CV 0 lakes per c: ...... .... S- S- 0 c: ::::I Ill ::I .0 ::I ::I Ill ::I Ill :::: ::I ::I I'- 0.. u 

S- ..c: "' 31: +' +' S- S- ...... -0 Ill .0 .0 "' VI c: ~ 0 u Q) QJ 

county c: QJ 3 Ill o· +' QJ QI Q) c: "' 3: +> .0 .... .... E )I: >, s... 
;;: .c .0 c: ~ ~ ..c: QJ QJ QJ 0 ..x c: 0 c: ~ C1I ...... QJ ..x 0 QJ 

> 5.0 - ::_ 10.0 mg/I +' CV 0 c: ):: 0 QJ "' +' ~ -0 -<::: +' ...... u )I: .0 ~ QJ ~ CV Cl ·'-' - - QJ 
31: S- ~ -<::: ...... 0 0 ~ a. S- Ill 0 +' ...... Q) "' 0 s... u QJ ::I "' S- "' Q) 

_. c:: 

County CaC03 0 0 "' 0 "' S- S- "' 0 ::I "' ..c: .... S- ::I 0 S- ::::I a.:; e "' a.:; "' 0 
CD z ....J u a:: CD co ....J V> :z: ::E: (,!:> LL. 3 >- co co co IX (,!:> a.. V> ....J >- 3 :z: 

Aitkin 3 I 2 2 2 2 I 2 2 
Anoka 2 

Carlton 4 I 4 I 3 l 2 3 I 3 4 2 

Cass 7 2 I l I I l 2 2 I 2 2 

Clearwater I I l 1 1 
N Cook 114 6 3 I 3 8 15 I 70 1 4 86 9 1 2 7 11 1 61 34 16 -......i 

Crow Wing 6 1 2 2 2 I I I 2 1 2 2 2 
Itasca 46 I I 4 l 1 16 12 2 2 3 2 9 13 4 20 10 15 6 11 
Kanabec 4 I 1 2 I 2 I l 1 

lake 62 21 13 I 1 4 48 3 3 49 2 29 1 13 2 7 44 38 6 
Morrison 
Pine 5 4 1 2 2 4 4 4 2 3 2 4 
St. Louis 61 j§ ~ - .Q - l i .:.:.-1! - 3 l 36 3 7 16 12 13 6 4 13 41 19 4 

TOTALS 315 3 43 20 1 14 2 12 23 I 191 I 13 4 189 7 13 13 18 50 4 44 51 36 42 42 177 104 43 



Table 4. Fish species, determined from gill and trap netting data, found in Minnesota fish lakes having total alkalinities of 0.0 - _:10.0 mg/l CaC03. 

Nunt>er of fish lakes containing each species 
-0 VI VI 

0 .c ~ "' -0 -0 VI VI 
u VI +> CV L. 0 CV "' "' .c "' "' QJ -0 
VI ;;: :::t ~ <U c L. .c QJ <U VI .0 .0 ..... .c QJ 

No. fish 
..... c: e +> +> ..... <U c c: QJ ..... .c .c ;;: "O a. u -0 u <U ~ :::t :::t +> Q. en ..... ·g ~ ..... - ~ .c .c a. L. s... 

lakes per +> +> 0 0 :::t c: .c u :::t :; - VI c: +' +' "' cu 0 c: .... - L. s.. 0 c: :::t VI :::t .0 :::t VI :::t VI ::I :::J s.. a. u s.. .c "' ~· +> +> s.. L. - "O VI .0 .0 "' VI c ..... 
~ ~ u QJ Q) county c: QJ :ii: VI +> QJ CV Qi c: "' ~ +> .0 ~ 

..... 31: >. s... 
..: 10.0 mg/l ;;: .c .0 c ~ ~ .c <U QJ <U ~ c: 0 c OI ..... QJ ~ 0 Cl/ 

t QJ 0 c: ~ 0 QJ "' +' ~ "O .c +> - u ~ -e ~ $ i" Cl/ ..... OI .u ....... QJ 
~ ~ .c ..... 0 0 ~ ..... L. VI 0 +> ..... Qi "' 0 u :::t "' s... "' ....... c: 

County CaC03 0 0 "' 0 "' L. L. "' Q. 0 :::t "' § - L. :::t 0 L. :::t - e "' ..... Cl.I "' 0 
CXI z: ...J u 0:: CXI CD ...J Vl z :E <.!:I u.. >- CD co IX) 0:: <.!:I Q. co Vl --' CXI >- :J: z 

Aitkin 7 1 2 5 2 2 2 1 1 3 3 l 1 3 5 1 1 
Anoka 2 2 
Carlton 8 l 8 4 4 1 4 5 3 7 8 4 
Cass 13 1 l 3 1 1 1 1 2 1 3 3 2 2 
Clearwater 1 1 1 1 

N Cook 129 7 4 I 5 2 9 18 1 77 2 4 1 99 12 1 3 8 13 1 66 39 17 
00 

Crow Wing 7 1 3 2 2 1 1 3 2 3 3 3 
Itasca 79 1 I 5 1 1 27 2 1 20 3 4 4 5 2 16 24 6 37 19 30 10 13 
Kanabec 8 4 1 2 1 3 4 4 3 3 2 
lake 79 23 13 l 1 5 4 57 4 5 60 2 35 2 3 16 8 2 8 54 46 6 
Morrison I 

Pine 12 8 4 1 5 3 8 8 1 1 7 6 1 6 5 10 2 
St. Louis 124 26 5 2 10 3 5 82 3 5 81 2 -- 4 9 34 4 20 28 24 12 23 86 42 11 - - - - - - - - - - - - - - - - - -- - - - - - - -

TOTALS 470 4 57 22 3 22. 4 20 28 l 275 2 18 13 272 12 24 22 24 79 13 71 92 53 7l 73 270 147 54 
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Figure l~ Minnesota counties containing at least one fish 
lake having a total alkalinity of< 10.0 mg/l. 
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Figure 2. Approximate locations of Minnesota fish lakes 
having total alkalinities of > 0.0 -~ 5.0 mg/l CaC03. 
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Figure 3. Approximate locations of Minnesota fish lakes 
having total alkalinities of > 5.0 -.$_10.0 mg/I CaC03. 
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Figure 4. Approximate locations of Minnesota fish lakes 
having total alkalinities of~IO.O mg/I CaC03. 
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Figure 5. Size distribution of Minnesota fish lakes having total 
alkalinities of < 10.0 mg/l CaC03. 
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Figure 6. Number of Minnesota fish lakes having total 
alkalinities of~ 10.0 mg/l CaC03 by 
ecological classification. 
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for 
acidification (Thornton et al. 1982). 

values O@O are considered to be 

is 5.0 and such lakes 

species may be absent 

or extreme cases the fish.. Acidified 

lakes be very clear other aquatic suich as rrollusks, 

may be absent .. 

lakes may be acidic due to 

the that are in bJgs, fens and 

for the tea-stained color 

data, colored lakes 

as naturally acidic 

to may be natural However, colored 

lakes Colored lakes 

that are to additional acid 

values > O.O but ~ 5.0 mg/l as 

The pH and 

t.hese lakes is healthy enough to support 

to the lake Such lakes will likely lose their 

and tiecane with or increased acid 

may occur during sn<:)'IMTielt which could 

lead stressed and in extreme cases, missing year 

classes. 
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MDERATELY SENSITIVE - Mcrlerately sensitive lakes have alkalinity values > 

5.0 but 2 10.0 mg/l as Ca.C03 (200 ueq/l). Sane moderately sensitive lakes 

will likely be affected by continued long-term acidic deposition at 

current or increased levels. Sane snawmelt problems may occur in these 

lakes but aquatic species are generally at less risk than in extremely 

sensitive lakes. 

POI'ENl'IAILY SENSITIVE - These lakes have alkalinity values > 10.0 but 2 

20.0 rng/l (400 ueq/l). Certain of these lakes may be affected by 

long-tenn deposition at current levels but rrost may not shO# any effects 

unless acid loadings increase in the future. 

?01-SENSITIVE - These lakes have alkalinity values > 20.0 rrg/l and are 

thought to contain enough buffering capacity to neutralize acidic 

deposition for an indefinite period of time. 
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J',fPE.'nd ix P.. C"..enerc1l .r.flysical <mc1 chemical characteristics of Minnesota fish lakes by ecological classification. a 

F..C01£9ical Classifi~ation 

Trout f:i0ftwater Har<lwater Centrachia- Centrachic1 Pough fish- Bullhead Northern pike-
walleye ~lleye walleye game fish Sucker 

ShoaJ hottan 
t~ (%) 

Benroc'k 30-100 30-100 
boulder 

Gravel- 20 "° 90 75 75 RO 30 variable 
sand 

Or9anic 10 20 10 25 25 20 70-100 variable 

Littoral area 15-~0 15-20 25-35 25-50 25-50 35-70 75-100 variable 

w 
(%) 

co 
Di.ssoJved oxygen 5 may he may be may he usually may be usually may be 
(mq/l helow absent ahsent absent absent unstratified unstratified unstratified 
t.henrocli.nE") 

Maxi.mum epil imnetic 21 21 24 27 27 29 29 27 
temperature (C) 

Total alkalinity 40 40 100 100 100 100 100 20 
(mq/1 c..am3> 

Total Jiiosphorus 0.020 0.025 0.030 o.oso o.050 0.050 0.100 o.oso 
(m]/l) 

'T'ypica l size (ha) 15 (strewn 400 400 240 120 variable variable usually <60, 
trout) up to 200 

'100 (lake 
trout) 

'I'ypical maxil11um 
depth (m) 20 15 10 A 8 variable 6 variable 

a 1\fter Sci.drrore 1970. 



Appendix c. Canpilation of innividual lake data for Minnesota fish lakes 
having total alkalinities of 0.0 - < 5.0 mg/l CaC03 and > 5.0 
2 10.0 rrq/l cam3, respectively, listed alphabetically ana by 
county. 

Abbreviations and sources: 

ro.v No. - identification number provided for each lake in "An Inventory of 
Minnesota Lakes," Minnesota Department of Conservation Bulletin No. ?.5 
(referenced in Literature Cited Section) .. 

Ecol. Type (Ecological Classification) -

Trout - T 

Softwater walleye - SW 

Hardwater walleye - HW 

Centrarchid-walleye - cw 

Centrarchid - c 

Roughf ish-gamef ish - RG 

Bullhead - BH 

Northern pike-sucker - NPS 

Unclassified - u 

Stocked - ST 

Dates: Sp - spring 

Sm - stmmer 

Fl - fall 

Wt - winter 

(e.g. SP 81 - sample taken in spring, 1981). 

Methcrl (total alkalinity measurements): 

Field - ~JR field survey ( colorometric) 

PM - rx>tentionmetric titration 

U1IC - data fran Land Management Information Center 

Lab - MDNR laboratory analysis 

Hach - MDNR field survey (Hach kit pillows) 
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Fish species (abbreviations and scientific names): 

Bowf in Amia calva 

Northern ciscoe 

Lake Whitefish 

Coho salmon 

Rainl:x::M trout 

Brown trout 

Brook trout 

Lake trout 

Sp lake 

Rainbow smelt 

Central mudminnaw 

Northern pike 

Muskellunge 

Emerald shiner 

Ccmron shiner 

Golden shiner 

Fathead minnow 

Dace 

Creek chub 

longnose sucker 

White sucker 

Silver redhorse 

Northern redhorse 

Yellow bullhead 

Black bullhead 
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Coreqonus artedii 

Coregonus clupeaforrnis 

Oncorhynchus kisutch 

Salmo gairdneri 

Salmo trutta 

Salvelinus fontinalis 

Salvelinus namaycush 

Lake trout X brook trout 

Osmerus mordax 

Umbra limi 

Esox lucius 

Esox ma.sguinongy 

Notropis atherinoides 

Notropis cornutus 

Notemiqonus crysoleucas 

rimephales promelas 

Semotilus atromaculatus 

Catostomus catostomus 

Catostomus corrmersoni 

Moxostoma aniserum 

rvbxostama macrolepidotum 

Ictalurus natalis 

Ictalurus melas 

OON 

NCS 

I..NJF 

cos 

RBT 

BNT 

BICT 

IAT 

SPK 

RBS 

01M 

NOP 

MUE 

EMS 

CSH 

GLS 

FHrl; 

DAC 

CRC 

LNS 

WHS 

SF.H 

:NRH 

YEB 

BLB 



Brcwn bullheaa Ictalurus nebulosis BRB 

Tadrole madtcm Noturus gyrinus TMT 

I3urbot Lota lota BUR 

Rock ress Ambloplites rupestris RKB 

Green sunfish Lepomis cyanellus GSF 

Pmnpkinsee<l Lepomis gibbosus PSF 

Bluegill Lepomis macrochirus BLG 

Smallmouth bass Micropterus dolomieui SMB 

Largemouth bass Micropterus salmoides 

Black crappie Porroxis nigroma.culatus BLC 

Yellow perch Perea flavescens YEP 

Walleye Stizostedion vitreum WAE 

Darters DAR 

No fish or data NONE 
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Aitkin County 
o.o - ~ 5.0 mg/! Ca003 

IX.M Size &ol. Secchi 'l'ot. Alk. 
Lake Name No. (ha) Type Stocked disc Color Ifl(date) (mg/l CaCX>J) MethOO D:lte Fish Species Present 

(m) 

long 01-101 16.2 RG Yes 1. 7 Brown 2.5 Field 1971 OOP,YEP,IMB,BRB 

Remote 01-038 54.6 cw No 2.a Brown 6.3(5µ31) 1.2 Field 1971 OOP, YEP,-fil.C,BLG, 
3.2 PM 1981 PSF,YEB,BUR 

Spectacle 01-156 43.3 RG No o.5 Brown 0.0 Field 1968 Cyprinids 
4.6 PM 1981 

TCMnline 01-024 13.0 NPS Yes 3.7 Clear 6.7(5µ31) 0.0 Lab 1970 OOP,YEP,RKB,RBT 
(ST) 4.6 PM 1981 

-------

Aitkin County 
> 5 - ~ 10.0 mg/l CaC03 

IX.M - Size - - - F.COr.---------- -sec:cn1. - - TOl:~-Al.K. 
lake Name No. (ha) Type Stocked disc 

(m) 
Color Ifl(date) (mg/l CaC03) MethOO Date Fish Species Present 

+::::> 
N Buss (Bass) 01-195 49.8 c No 1.2 Brown 12.5 Field 1978 N:>P,YEP,SMB,BIC,BLG, 

10.0 Lab 1978 PSF I filB, BRB, BON 

M:mlton 01-212 114.1 cw Yes 1.2 Brown 15.0 Field 1951 NOP,YEP,WAE,fil.C,BLG, 
25.0 Field 1968 PSF,BLB,YEB 
12.s Field 1979 
20.0 Lab 1979 
6.8 PM 1981 

Schoolhouse 01-216 4.1 c No 2.6 Brown- 6.7(5µ31) 10.0 Field 1956 No data 
green 

Anoka Cotmty 
> 5.0 - ~ 10.0 mg/l CaC03 

DCM Size Fro!. secchi 'lbt. Aik. 
lake Name No. (ha) Type Stocked disc Color Ifl(date) (mg/l CaC03) MethOO D:lte Fish Species Present 

(rn) 

Kirkpatrick 02-046 4.9 RG No 0.9 Clear 7.5 Field 1952 None recorded 

'IWi.n, West 02-033 4.1 RG No o.9 Clear 5.5 Field 1956 None recorded 



carlton County 
o.o - ~ s.o rrg/l caco3 

nm !hze FroI. SE!CcFii. 'l'Ot. XI:!<. 
Lake Name N::>. (ha) Type Stocked disc Color Ifl(date) (rrg/l caco3) Metl1od Date Fish Species Present 

(m) 

Graham 09-003 18.6 c Yes 4.0 IMIC ---- N:>P, YEP, WHS, WAE, I.MB, 
BIC,BLG,PSF,BIB 

Munson 09-019 14.6 NPS No 0.9 BrC7Nl1· 6.0(74) 34.2 Field 1974 NOP, YEP I WHS, BlC 
2.0 IMIC 

Sandy 09-016 49.8 c No 2.0 Brown 17.S Field 1959 NOP, YEP, WAE, BlC 
6.8(Sm80) 2.s PM Sm80 
6.6(Fl80) 4.8 PM Fl80 

Torchlight 09-025 49.0 c No 1. 7 Orange-brown s.o Field 1957 NOP,YEP,WHS,I.MB,BLC 
BLG,PSF 

earl.ton County 
> s.o - ~ 10.0 rrg/l caco3 

~ lXM Size F.col. Sec chi Tot. Alk. 
w Lake Name N::>. (ha) Type Stocked disc Color Ifl(date) (rrg/l caco3) Method Date Fish Species Present 

(m) 

Big 09-032 229.1 c Yes 2.1 Clear 7.4(Sm82) 12.0 Field 1956 NOP,YEP,WHS,WAE,I.MB, 
20.0 Field 1967 BIB,BIC,BLG,PSF 
12.4 PM Fl.80 
10.0 PM SnB2 

Cross 09-062 44.5 c Yes 0.9 Brown 10.0 Field 1957 NOP,YEP,WAE,BLC,BLG, 
PSF,RKB,BLB,BON 

Hay 09-010 41. 7 c Yes 2.4 Brown 12.S Field 1955 NOP,YEP,BLC,BLG,BLB 
10.0 IMIC 

Spruce 09-054 5.7 u No 0.9 Brown 4.6(68) 8.6 Hach 1968 NOP,YEP 



Cass County 
o.o - ~ 5.0 ng/l Caill3 

DOil Size EC61. seccfo. 16t. AIR. 
Lake Name No. (ha) Type stocked disc Color pH( date) (ng/l Caill3) Method Date Fish &pecies Present 

(m) 

Margaret ll-045 7.3 c Yes 4.6 Brown 10.0 Field 1956 RBT 
(ST) 4.5 PM SnBO 

Marion 11-046 5.3 c Yes 1.2 Clear 10.0 Field 1955 ~ 

(ST) 5.3 PM SITBO 
4.9 PM wt82 

Pavelgrit ll-055 8.1 c No 2.1 Brown 6.6(81) 12.0 Field 1956 YEP,GLS 
15.0 Field 1981 
3.5 PM SnBO 
4.0 PM Fl80 

Sn0111Shoe 11-054 11.3 c Yes 5.2 Clear 6.0(83) 56.3 Field 1956 BICT 
(L. Andrus) (ST) 3.0 PM SnBO 

4.0 PM Sp81 
4.5 EM wt82 

Stevens 11-116 57.5 c No 3.4 Brown 12.5 Field 1968 IDP,YEP,I.MB,BLG,PSF, 
+::::- 4.0 PM Sp81 BRB,BCN,EMS 
+:=> 7.7 PM sns2 

'!Win, Little ll-253 14.6 RG No 1.8 Browri 5.0 Field 1966 Cyprinids 
5.0 PM Sp81 

Cass County 
>5.0 - ~ 10.0 ng/l Caill3 

DCM size F.co!. Secchi 'lbt. m. 
Lake Name No. (ha) Type Stocked disc Color {ii( date) (ng/l Ca<D3) Method Date Fish Species Present 

(m) 

Carnahan 11-188 11. 7 u Yes 8.0 1980 No data 

F.gg ll-005 47.0 c No 1. 7 Clear 10.8 Field 1968 IDP,YEP,IMB,BLC,BLG, 
PSF,BLB,BRB 

G:Jose 11-447 15.o RG Yes 1.5 10.0 Field 1965 Cyprinids 
(Berg Keller) 

Green ll-091 18.6 BH No 1.8 Brown 6.0 EM 1980 Cyprinids 



Cass County 
> 5.0 - ~ 10.0 rrg/l Ca~ 

rm Size F.COI. seccfii 'lbt. Alk. 
UU<e Name It). (ha) Type Stocked disc 

(m) 
Color pH(date) (rrg/l Ca~) Method 03.te Fish Species Present 

long 11-395 25.9 c It> 2.4 Brown 10.0 Field 1979 IDP,YEP,I.MB,BLG,PSF 
8.0 PM SpBl 

Squeedunk 11-266 5.7 c No 2.7 Clear 10.0 Field 1955 

Twenty-Six 11-117 45.3 c No 1.2 Brown 10.0 Field 1968 IDP,YEP,WHS,WAE,BI.C, 
BLG,PSF,GSF,YEB 

Clearwater County 
> 5.0 - ~ 10.0 rng/l 

DCM Size Ebel. Sec chi 'Ibt. Alk. 
UU<e Name No. (ha) Type Stocked disc 

(m) 
Color pH(date) (rrg/l CaC03) Method 03.te Fish Species Present 

Glanders 15-070 25.5 c Yes 4.0 Clear 10.0 Field 1940 IDP I YEP, WAE, BLG, PSF 
~ 
(.)1 

Cook County 
o.o - ~ 5.o rrg/l cam3 

rm size Eful. sec chi 1bt. Alk. 
lake Name No. (ha) Type Stocked disc Color pH( date) (rrg/1 cam3 ) Method 03.te Fish Species Present 

(m) 

Babble 16-257 9.3 BH No 1.2 YellOW" 5.3(72) 9.0 Field 1972 None 
7.0(SmBO) 2.0 PM SmBO 

Barto 16-701 50.6 NPS No 2.0 YellOW" 6.7(Sp81) 7.5 Field 1966 WHS,GSF,FHM,CRC,Dl\.R 
4.0 PM SpBl 

Bouder 16-383 56.7 SW Yes 1.4 Brown 7.7(SmBO) 10.5 Field 1960 YEP, WHS, WAE, MJE 
4.0 PM SmBO 

Chester 16-033 20.2 T Yes 3.4 Brown 6.9(80) 10.0 Field 1953 WHS,BNT,RBS 
(ST) 3.5 ™ SmBO 

Cone, North 16-412 36.4 T Yes 3.4 Yellow- 6.7(sµ31) 13.7 Hach 1971 NOP, YEP, WHS, WAE, SMB, 
brown 2.5 ™ SpBl BUR 

03.vis 16-435 155.4 T Yes 3.0 PM Sp81 NOP, WHS, BUR 



Cook County 
o.o - ~ 5.o rrg/l cac03 

000 size F.COI. sec chi 1bt. m. 
Lake Name N::>. (ha) Type Stocked disc Color pH( date) (rrg/l caoo3) Method Date Fish Species Present 

(rn) 

Devilfish 16-029 168.B T Yes 3.7 Brown 6.6(Sm80) 7.5 Field 1955 WHS,WAE,IAT,RBS 
6.6(Sp81) 2.0 PM SmBO 

2.5 PM Sp81 

Esther 16-023 31.2 T Yes 2.4 Brown 6.7(Sne0) 7.5 Field 1956 WHS,B~,RBT,ml' 
(ST) 3.0 PM SmBO 

Grace 16-657 193.8 SW Yes 1.8 Brown 6.8(72) 10.0 Field 1963 NOP, YEP, WHS, WAE 
6.6(Sp81) 27.9 Field 1972 

2.0 PM Sp81 

Greenwood 16-077 841.0 T Yes 7.4 Green 7.0(77) 10.0 Field 1955 YEP,WHS,WAE,GSF,IAT, 
7.0(Sp81) 10.0 Field 1977 IWF,NCS,CRC 

2.0 PM Sp81 

Gust 16-380 64.4 NPS Yes 0.9 Brown 8.0(SneO) 7.5 Field 1960 NOP,YEP,WHS,WAE,PSF 
5·.0 PM SmBO 
5.0 PM Fl80 

+::> Leo 16-198 46.1 cw Yes 4.3 Brown- 8.0(Sm80) 12.5 Field 1957 SMB,RBT en 
(ST) green 6.9(Fl80) 5.0 PM SmBO 

7.6 PM Fl80 

long Island 16-460 393.0 u 6.7 (Sp81) 5.0 PM Sp81 NOP,IAT 

Pipe 16-375 129.l SW N::> 4.0 Green 6.8(75) 6.8 Hach 1975 N:>P I YEP, WHS 
7.2(Sp81) 5.0 PM Sp81 

Rush 16-299 127.9 u 7.0(Sp81) 5.0 PM Sp81 NOP,WHS,EUR 

C.ook County 
> 5.0 - ~ 10.0 rrg/l Ca003 

DCM Size F.col. secchi 'lbt.- Alk. 
Lake Name N::>. (ha) Type Stocked disc Color pH( date) (ng/l Ca003) Method Date Fish Species Present · 

(rn) 

Ada 16-515 11.3 NPS N::> 2.7 Brown 6.8(75) 6.8 Hach 1975 N:>P,WHS 

Alder 16-114 138.4 T Yes 4.9 Clear 7.0(81) 17.l Hach 1969 NOP,YEP,WHS,WAE,SMB, 
8.2 PM Sp81 GSF,IAT 

Alton 16-622 435.5 T Yes 4.6 Clear 7.1(80) 26.3 Field 1956 NOP, YEP, WHS, WAE, SMB, 
7.4(81) 21.0 Field 1980 IAT, BUR, TliL 

8.0 PM Sp80 



Cook County 
> 5.0 - ~ 10.0 rrg/l Ca())3 

DCM Size F..COI. secchi 'lbt. Alk. 
Lake Narre It>. (ha) Type Stocked disc Color Iif(date) (rrg/l Ca())3) Method Date Fish Species Present 

(m) 

Baker 16-486 8.9 SW Yes 1.5 Brown 6.6(80) 13.7 Ha~h 1970 N:>P,YEP,WHS 
6.8 PM Fl80 

Ball Club 16-182 93.5 SW Yes 2.6 Yellow- 6.5(80) 21.0 Field 1969 NOP I YEP I WHS 
brown 7.2(81) 5.2 PM FlBO 

8.0 PM SpBl 

Bat 16-752 36.8 T Yes 5.j Green 20.5 Hach 1980 WHS 
9.6 PM SpBl 

Bean, South 16-073 7.3 NPS It> 2.1 Brown 6.8(76) 6.8 Hach 1976 WHS 

Bearskin, E. 16-146 260.2 T Yes 3.4 Brown 6.9(80) 20.0 Field 1948 N:>P I YEP I WHS I WAE, SMB, 
15.0 Field 1956 IMB 
15.0 Field 1964 
8.0 PM Fl80 

Bench 16-063 11.3 NPS Yes 2.3 Brown- 6.8 Hach 1975 N:>ne 

+:::- (ST) green 
......... 

Beth 16.:..659 75.3 NPS Yes 3.0 Green 7.5 Field 1963 OOP,YEP,WHS 

Blueberry 16-151 7.7 u It> 1.5 Brown 6.8 Hach 1975 lt>ne 

Bow 16-211 12.1 c Yes 1.2 Yell CM 6.8 Hach 1974 NOP I YEP I WI-IS, WAE, PSF 

Brule 16-348 2106.0 T Yes 6.'6 7.0(77) 12.5 Field 1954 N:>P I YEP I WHS I WAE, SMB, 
6.5(80) 10.0 Field 1977 IAT,NCS 
7.1(81) 6.0 PM Fl80 

5.2 PM SpBl 

Burnt 16-477 160.3 SW It> 1.4 Orange- 6.7(73) 13.7 Hach 1973 NOP, YEP, WHS, WAE 
brC1N11 7.0(81) 9.2 PM SpBl 

Cascade 16-346 216.1 SW Yes 2.1 Clear 6.8(80) 21.0 Hach 1969 NOP I YEP, WHS, WAE 
5.6 PM FlBO 

Cascade, L. 16-347 123.8 SW No 1. 7 Yellow- 7.1(81) 13.7 Hach 1970 NOP,YEP,WHS 
green 5.5 PM Sp81 

Clam 16-518 27.1 NPS No 2.6 BrC1NI1 6.8(75) 6.8 Hach 1975 NOP,WHS 

C<::M 16-271 18.6 T No 3.6 BrCl';ll'l1 10.0 Field 1974 YEP 

Crescent 16-454 338.3 SW Yes 2.4 Yellow- 7.3(77) 13.7 Hach 1977 NOP,YEP,WHS,WAE,t>UE 
green 6.5(80) 6.0 PM Fl80 



C.OOk County 
> 5.o - ~ io.o ng/l caoo3 

~ !:hze EI. SE!Ccfii TOt. XIK:. 
Lake Name N:>. (ha) Type Stocked disc Color pH( date) (ng/l cam3) Method n:t.te Fish Species Present 

(m) 

Crow 16-287 21.0 NPS N:> o.9 Brown 6.8(76) 6.8 Hach 1976 IDP, YEP, WHS, WAE 

Crystal 16-090 85.0 T Yes 9.6 PM SpU IDP,YEP,WHS,WAE,SMB, 
IAT 

n:t.wkins 16-457 31.2 NPS Yes 1.4 Green- 6.8(79) 6.8 Hach 1979 IDP, YEP, WHS, WAE 
brown 

Digit 16-152 8.9 u N:> 1.5 Brown 6.8(75) 6.8 Hach 1975 N:ne 

F.agle 16-288 36.0 NPS N:> 1.2 Brown 6.8 Hach 1976 IDP, YEP, WHS, WAE 

Etlith 16-604 4.1 NPS N:> 2.6 Green- 6.8(79) 6.7 Hach 1979 IDP, YEP, WHS 
brown 

Elbow 16-805 164.3 NPS N:> 1.5 Brown 7.0(73) 21.0 Field 1970 IDP, YEP, WHS 
6.8(80) 9.8 PM 1980 

..,::::.. Elbow 16-096 168.0 NPS Yes o.9 Red- 7.1(81) 7.5 Field 1960 IDP, YEP, WHS, WAE 
00 brown 6.0 PM SpBl 

Ella 16-658 24.3 NPS N:> 1.5 7.5 Field 1963 IDP, YEP, WHS 

Fag 16-212 4.1 u NO 0.6 Brown 6.8(75) 6.8 Hach 1975 YEP,WHS 

Fault 16-040 24.7 NPS N:> 0.0 Brown 6.5(80) 6.0 Field 1980 WHS,GLS 

Gabimichigarne 16-811 318.9 T Yes 6.8(81) 0.2 PM SpBl YEP,WHS,IAT,BUR 

GI.skin 16-319 182.5 T Yes 6.9(78) 7.4 PM 1978 IDP,IAT 

Gillis 16-753 284.5 T No 6.4 Clear 6.5(80) 20.5 Hach 1980 YEP, WHS, IAT, BUR 
7.0(81) 9.4 PM Sp81 

Glenn 16-209 11.7 NPS N:> 1.5 Orange 6.7(74) 6.8 Hach 1974 NOP,WHS 

Green 16-628 18.2 NPS No 4.1 Green 7.2(80) 20.5 Hach 1980 WHS,CRC 
7.3(Fl79) 8.5 PM Fl79 

Gulf 16-631 14.2 NPS No 2.3 Brown 6.8(75) 6.8 Hach 1975 IDP,YEP,WHS,PSF 

Ham 16-608 53.8 EM N:> 2.9 Yellow- 7.4(81) 13.7 Hach 1970 WHS,CSH,IDP, YEP,,WAE, 
brown -5.6 PM Sp81 BUR 

Hand 16-238 38.5 RG No 2.1 Yellow 6.8 Hach 1970 N:ne 



Cook County 
> s.o - ~ 10.0 rrg/l ~C03 

rm Size EOOI. seccru 1101:. mx. 
Lake Name No. (ha) Type Stocked disc Color pH( date) (rrg/l Ca.C03) Method Date Fish Species Present 

(rn) 

Handle 16-522 6~1 NPS No 2.1 Brown 6.8(75) 6.8 Hach 1975 IDP,YEP,WHS 

Hilly 16-377 13.0 NPS No 2.1 Yellow 6.8(74) 6.8 Hach 1974 NOP 

Hog 16-653 82.2 NPS No 1.4 Clear 7.5 Field 1966 IDP,YEP,WHS,Dl\R 

H:mer 16-406 208.8 SW Yes 2.1 Yellow 6.8(80) 6.8 Hach 1970 IDP,YEP,WHS,WAE 
7.0(81) 6.6 PM Fl80 

6.0 PM Sp81 

Iron 16-328 55.8 SW Yes 0.6 Green- 6.6(80) 17.5 Field 1980 OOP,YEP,WHS,WAE 
brown 10.0 PM FlRO 

Ivory 16-116 7.7 u No 1.4 Yellow 6.8(74) 6.8 Hach 1974 None 

Juno 16-402 98.3 SW No 2.3 Brown 6.0(73) 13.7 Hach 1973 IDP,YEP,WHS 
6.8(81) 5.5 PM Sp81 

..j::::. Kemo 16-188 78.1 T No 4.9 Green 7.5(77) 13.7 Hach 1977 WHS, IAT, Blcr' 
\.0 6.3(79) 9.2 PM 1979 

Knight 16-807 37.2 NPS No 1.5 Brown 7.5 Field 1963 NOP,YEP,WHS,PSF,GSF, 
Dl\R 

Lace 16-201 8.1 u No. 7.5 Field 1935 None 

Larch 16-582 57.5 NPS Yes 2.1 Yellow 6.8(74) 6.8 Hach 1974 NOP, YEP, WHS 

Lichen 16-382 123.8 SW Yes 1.4 Brown 6.6(80) 16.7 Field 1960 NOP, YEP, WHS, WAE, MJE 
7.6 PM Fl80 

locket 16-149 8.9 NPS Yes 1.2 Brown 6.8(74) 6.8 Hach 1974 NOP,WHS 

Lullaby 16-100 9.7 u No 0.9 Brown 6.5(79) 6.8 Hach 1979 None 

M3.gnetic 16-463 80.5 T No 4.6 Green- 6.8(76) 9.5 Field 1976 NOP,YEP,WAE,SMB,I.AT, 
brown BUR,NCS,I.NS 

M3.nyrocion 16-473 10.9 u Yes 1.5 Green- 6.8(76) 6.8 Hach 1976 BKT 
brown 

tvavis 16-528 4.1 T Yes 6.4 Clear 7.9 Field 1959 RBT,BKT 

McDonald 16-235 39.7 SW Yes 1.8 Brown 7.1(81) 13.7 Hach 1969 IDP,YEP,WHS,WAE,SMB 
8.0 PM Sp81 



Cook Cbunty 
> 5.o - ~ io.o rrg/1 cam3 

rm Size EI. seEcfii '16£. m. 
I.a.ke Name No. (ha) Type Stocked disc Color pH(date) (rrg/l caoo3) Method late Fish Species Present 

(m) 

Merganser 16-107 12.1 NPS No 0.9 Brown 6.8(76) 6.8 Hach 1976 NOP,YEP,PSF 

Mit 16-193 38.0 T No 2.1 YellC1'1 13.7 Hach 1970 NJP,WHS 
5.9(79) 9.8 PM 1979 

M:mker 16-094 40.5 u Yes 1.2 Brown 8.8(74) 6.5 Hach 1974 BKT,CRC 
(ST) 

Morgan 16-220 36.0 u No 7 .2(81) 10.0 PM Sp81 NOP 

Muckwa 16-105 20.6 T Yes 1.8 Green 6.8 Hach 1971 RBT 
(ST) 

Muna 16-106 7.3 RG Yes 2.3 Green 6.8 Hach 1971 None 

Mush 16-109 11.7 RG No 1.7 Green- 6.8 Hach 1971 None 
brown 

(J"I 
Musquash 16-104 33.2 T Yes 2.4 Brown 7.2(81) 20.0 Field 1958 WHS,SPK,CRC 

0 (ST) 7.5 PM Sp81 

Nancy 16- 22.1 u No 0.9 Brown 8.8 Field 1956 Cyrinids 

Northern Light 16-089 179.3 SW Yes 1.5 Yellow- 7.2(81) 21.0 Field 1969 NOP,YEP,WHS,WAE,SMB, 
brown 9.6 PM Sp81 PSF 

Paddle 16-113 B.5 NPS No 2.1 Yell°" 6.8(74) 6.8 Hach 1974 NOP I YEP, WHS, WAE, SMB 

Parsnip 16-120 9.7 u No 1.5 Brown 6.8(76) 6.8 Hach 1976 WHS 

Pendant 16-163 10.5 u No 1.2 Brown 6.8(75) 6.8 Hach 1975 Il!\.C 

Peter 16-757 119.0 T No 6.2 Green 7.4(80) 20.5 Hach 1980 YEP, WHS,IAT, BJR 
7.0(81) 9.6 PM Sp81 

Phoebe 16-808 296.6 SW Yes 3.4 Brown 6.8(76) 10.0 Field 1963 NOP I YEP, WHS, WAE 
20.5 Hach 1976 

Pine ~tain 16-108 48.2 NPS Yes 3.4 Clear 14.0 Field 1960 WHS,RBT,~ 

(ST) 6.9 PM 1979 

Pipe, E. 16-386 55.0 NPS No. 1.5 Brown 6.8(75) 6·.0 Hach 1975 NOP I WHS,WAE 

Pipe, W. 16-387 8.1 RG No 1.5 Brown 6.8(75) 6.8 Hach 1975 NOP 



Ccx:>k County 
> 5.o - 2_ 10.0 mg/l ca(l)3 

DOtV Size P;coI. Seccfii •ror. 1ITK. 
Lake Name No. (ha) Type Stocked disc 

(m) 
Color pH( date) (mg/l ca(l)3) Method D:l.te Fish Species Present 

Pocket 16.162 10.1 u No 1.2 Brown 6.8(75) 6.8 Hach 1975 CRC 

Pope, E. 16-342 17.8 NPS Yes 4.2 Green- 6.5(77) 15.0 Field 1957 NOP' YEP I WEIS, WAE 
brown 6.6(80) 13.7 Hach 1977 

7.5 PM FlBO 

Poplar 16-239 384.5 T Yes 4.0 Brown 6.5(80) 40.0 Field 1948 NOP,YEP,WHS,WAE,I.WF 
6.7(80) 40.0 Field 1955 

17.o Hach 1980 
8.5 PM Fl80 

Powers 16-018 10.9 u Yes 1.5 Brown 6.8(75) 6.8 Hach 1975 None 

Prout 16-013 12.l BH No 1.5 Green- 6.8(75) 6.8 Hach 1975 N:me 
brown 

Quiver 16-210 7.3 NPS No 1.2 Yellow 6.8(74) 6.8 Hach 1974 NJP,YEP,WHS,BUR 

<.Jl Rice 16-453 93.l SW No 1.5 Yellow- 7.2(81) 24.0 Field 1969 NOP, YEP, WHS, WAE 
green 9.0 PM SpBl 

Jbcky 16-115 33.6 NPS No 2.1 Yellow 6.8(74) 6.8 Hach 1974 NOP,WHS 

Rema.nee 16-630 68.0 T No 3.4 Brown 6.8(74) 6.8 Hach 1975 NJP,NCS 
6.8 PM SpBl 

Saganaga, L. 16-809 794.0 T Yes 7.0(SpBl) 6.8 PM SpBl NOP, IAT, BUR 

Sawhill 16-496 382.0 SW Yes 3.7 Brown 7.5(77) 15.3 Field 1935 NJP,YEP,WHS,WAE 
6.6(80) 13.7 Hach 1977 
7.1(81) 9.0 PM Fl80 

7.0 PM Sp81 

Shoko 16-208 19.8 NPS Yes 1.5 Yellow 6.8(74) 6.8 Hach 1974 NOP, YEP, WHS 

Shrike 16-258 13.0 NPS No 0.9 Brown 6.8(76) 6.8 Hach 1976 NJP,YEP,WHS 

Skoop 16-514 4.5 u No 1.4 Brown 6.8(75) 6.8 Hach 1975 None 

Spaulding 16-062 19.0 T No 3.2 Green- 6.8(75) 6.8 Hach 1975 N:me 
brown 

Squaw 16-024 5.3 T Yes 2.6 Yellow- 6.8 Hach 1971 WHS,I.AT,Bm' 
(ST) brown 



Cbok Cbunty 
> 5.o - ~ lO.o rrg/l caC0:3 

jj(jlJ Size :tffil. seccnr 'lt>l:. Alk • 
Lake Name No. (ha) Type Stocked disc Cblor pH(date) (rrg/l caC0:3) Method Date Fish 5'pecies Present 

(m) 

Squint 16-202 7.3 SW No 2.1 Yellow 6.6(80) 11.3 Field 1935 YEP,WHS,WAE,GSF,FHM 
13.7 Hach 1971 
6.5 PM Su80 
9.0 FM Fl80 

Squire 16-408 36.0 NPS No 1.4 Brown 6.8(74) 6.8 Hach 1974 NOP, YEP, WHS 

Star 16-405 48.6 SW Yes 1.5 Yellow 24.2 Field 1970 IDP,YEP,WHS 
6.3 PM 1979 

Stem 16-455 18.2 NPS No 4.6 Green 6.8(75) 6.8 Hach 1975 IDP 

Surber 16-343 4.1 RG Yes 3.4 Yellow 6.8(74) 6.8 Hach 1974 ~.COS,GLS 
(ST) 6.8(80) 16.5 PM STBO 

9.0 PM Fl80 

swanp 16-215 84.2 SW Yes 0.3 Green 6.8(74) 6.8 Hach 1974 IDP,YEP,WHS,WAE,PSF 

c..n swanper 16-128 21.0 NPS Yes 1. 7 Brown 6.7(79) 6.8 Hach 1979 IDP,YEP,WHS,RKB,PSF 
N 

Table 16-064 4.5 u No 1.2 Brown 6.8(75) 6.8 Hach 1975 None 

Tenperance, N. 16-456 85.8 T No 4.1 Yellow- 7.3(81) 13.7 Hach 1970 IDP, YEP, WHS 
brown 6.0 PM Sp81 

Tepee 16-621 38.9 NPS No 2.9 7.0(79) 13.7 Hach 1979 IDP, YEP, WHS 
7.l(Sp79) 9.9 PM Sp79 

Thrush 16-191 8.1 T Yes 5.5 Green 6.0(72) 6.8(72) Hach 1972 IAT 
(ST) 

'Ibbacco 16-376 7.3 RG No 2.1 Yellow- 6.8(75) 6.8 Hach 1975 IDP,YEP 
brown 

Tan 16-019 166.3 SW Yes 3.1 Clear 6.0(55) 17.5 Field 1955 IDP,YEP,WHS,WAE 
7.0(81) 7.0 PM SpBl 

Toohey 16-645 149.3 SW Yes 1.4 Brown 6.9(8/82) 20.0 Hach 1980 NOP, YEP, WHS, WAE 
8.3 PM 8/82 

Tuscarora 16-623 350.5 T Yes 4.9 Green 6.8(74) 6.8 Hach 1974 IDP, YEP, WHS, IAT, IUR 

Twin, w. 16-186 58.7 SW Yes 4.9 Clear 6.4(79) 17.5 Field 1960 WHS,WAE 
8.1 PM 1979 

Unnamed 16-206 4.1 NPS No 1.1 Brown 6.8(74) 6.8 Hach 1974 NOP,YEP 



Cook Connty 
> 5.o - ~ io.o mg/I caco3 

IXJW Size &:01. seccni. 'Ibt. Alk. 
lake Name N'.). (ha) Type Stocked disc Color pH(date) (mg/l CaC03) Method Date Fish Species Present 

(m) 

Unnamed 16-614 7.3 u N'.J 1.8 Brown 6.8(75) 6.8 Hach 1975 N'.Jne 

Unnamed 16-796 5.7 NPS N'.J 3.4 YellCM 6.8(74) 6.8 Hach 1974 N:Jne 

Vernon 16-267 119.4 T N'.J 5.1 Clear 7.3(81) 6.8 Hach 1970 IDP,WHS,WAE,SMB,I.WF, 
7.5 PM Sp81 NCS 

Watap 16-138 31.2 SW Yes 3.0 Brown- 7.5(78) 6.8 Hach 1978 YEP,WHS 
green 

Wench 16-398 10.1 T Yes 5.8 Yellow 6.8(72) 13. 7 Hach 1972 Bicr 
(ST) 6.8(81) 5.6 PM Sp81 

Winchell 16-354 405.5 T Yes 7.1(81) 6.5 PM Sp81 NOP,WHS,I.AT,LWF,~S 

Zoo 16-259 42.1 NPS N'.J 1.8 Brown 6.8(76) 6.8 Hach 1976 IDP,WHS 

I 

CJ1 
w 



Crov.r Wing County 
o.o - ~ 5.o rrg/l caoo3 

DCM Size F.col. Secch1 'Ibt. Alk. 
Lake Name N::>. (ha) Type Stocked d.isc Color pH( date) (rrg/l caoo3) Method Date Fish Species Present 

(m) 

Papoose 18-206 36.8 c N:J 2.1 Brown 17.5 Field 1966 NJP,YEP,IMB,BLC,BLG, 
4.8 PM SnBO PSF,YEB 

Crow Wing County 
> 5.o ~ lo.o rrg/l caoo3 

rm Size :ECO!. secclu 'lbt. m. 
Lake Name No. (ha) Type Stocked disc Color pH( date) (rrg/l caoo3) Method Date Fish Species Present 

(m) 

Allen 18-208 20.2 c Yes 3.7 Clear 6.0(83) 15.0 Field 1966 RBT 
(ST) 10.0 PM Wt83 

<.Tl 
+::> Bass 18-191 33.2 c N:J 1.5 Brown 5.4(83) 17.5 Field 1967 NJP,YEP,BLG,PSF,BLB, 

0.0 PM Sp81 BRB, 
7.6 PM Wt82 

Clears 18-292 8.1 c No 1.5 Yellow- 10.0 Lab 1968 
(Lone Pine) brown 

Fool 18-224 101.2 Minnow No 12.5 Field 1952 WHS, IMB, BLC, GLS, FHM, 
9.0 PM Sp81 'IMl' 

Squaw 18-207 57.5 c No 1.8 Green 7.0(81) 15.0 Lab 1966 IDP, YEP, WHS, WAE, YEB, 
1.0 PM Sn80 IMB,BLC,PSF,BRB,GLS 
6.0 PM Sp81 

18.0 PM 1981 

Wilson 18-049 25.5 G No 0.3 Brown 13.0 Lab 1968 None 
9.0 PM Sp81 



Itasca County 
o.o - ~ 5.0 wg/l CaC03 

DCM Size F...col. Seccfo. Tot. Alk. 
lake Name No. (ha) Type Stocked disc Color pH(date) (wg/l Ca003) Method Date Fish Species Present 

(m) 

Beaver 31-848 13.0 c No 0.9 Bog 6.0(72) 13.7 Field 1972 YEP,BLC,BRB 
4.8 PM Wt82 

Black Island 31-416 41. 7 c No 2.4 Brown 5.0(75) 3.3 PM Sp81 NOP' YEP' WHS I WAE I SlvlB, 
6.4(83) 7.6 PM Wt82 l.MB,BLC,BGL,PSF,RKB 

Blandin 31-484 37.6 NPS No 3.7 Brown 6.5(79) 17.1 Hach 1979 NOP,I..MB,BLG,PSF 
6.2(83) 3.6 PM Wt82 

Bosley 31-403 12.6 u No 0.0 Brown 5.0 Field 1953 YEP,WHS,PSF,GLS 
LO PM Srn80 

Broom 31-326 5.7 BH No 1. 7 Brown 7.0(71) 3.0 Field 1971 NOP 
7.2(82} 45.0 PM Wt82 

Brown 31-425 7.7 c No 2.1 Brown 6.6(83) 5.0 PM Wt82 FHM,CSH 

Burnt Shanty 31-424 70.4 c No 3.7 Clear 5.9(83) 4.6 PM Wt82 IDP,YEP,WHS,I..MB,BLC, 

Ui 
BLG,PSF,YEB 

Ui 
Dock 31-649 12.1 u 6.5(81) 1.6 Field I..MB,BLC,BLG 

6.3(83) 5.3 PM Sp81 
6.4 PM Wt83 

Doe (lost) 31-482 7.7 c No Bog 6.1(83) 3.2 PM Wt82 NOP,I..MB,BLC,BLG 

Elbow 31-328 15.4 u No 6.5(82) 3.0 ™ Wt82 WAE 

Forjer 31-589 6.9 T 5.0 IMIC Cyrinids 

Glove 31-889 5.7 u No 7.8(79) 1.3 Field 1979 BLB 

Harrigan 31-172 5.3 BH No 2.4 Brown 5.7(82) 2.0 PM Wt82 YEP 

Hill 31-600 17.0 c Yes Brown 6.4(47) 12.5 Field 1947 YEP,IMB,BLG 
6.4(81) 4.0 ™ Srn80 
6.5(82) 6.8 ™ Wt82 

Horn, L 31-588 15.4 T Yes 6.1(82) 4.6 PM Wt82 YEP,IMB 

Horseshoe 31-325 15.0 c No 5.3(82) 2.0 PM WI'82 IDP 

Island, Spruce 31-644 13.8 c No 2.7 Clear 7.0(78) 
6.8(81) 4.0 PM Wt83 SMB,IMB 
6.4(82) 5.6 ™ Wt83 



Itasca County 
o.o - ~ 5.o ng/l caco3 

Im size t.cOI. seccht 16€. Alk. 
Lake Name No. (ha) Type Stocked disc Color pH( date) (ng/1 caco3) Method Date Fish Species Present 

(m) 

Joy (Toy) 31-181 9.7 u No 1.2 Brown 6.2(82) 3.4 PM Wt82 Cyrinids 

Mxm 31-414 10.9 u No 6.2(83) 4.0 PM Wt82 I.MB 

Moonshine 31-224 5.7 u 5.0 PM 1978 No data 

M:x:>re 31-535 32.8 c No 4.0 Clear 7.5(74) 17.0 Field 1974 YEP,lMB,BLG,RKB 
6.5(82) 3.6 PM Wt82 
6.5(83) 5.8 PM Wt82 

M:>ss 31-431 11.3 u No 6.4(83) 3.2 PM Wt82 I.MB 

Nose 31-417 41.3 c Yes 3.0 Clear 7.0(73) 25.6 Field 1973 NOP,YEP,WHS,I.MB,BI.C, 
6.7(81) 4.8 PM 1981 BLG,PSF 
6.6(83) 2.6 PM Sp81 

0.2 PM Wt82 

otter (Whiskey) 31-471 21.5 c No 2.4 Clear 3.8 PM 1981 YEP, WHS, WAE, lMB, BLG 
U1 
Q) Pine 31-478 26.3 u 6.5(82) 2.6 -- ---- NOP, YEP ,I.MB, BLG 

5.2 PM Wt82 

Plt.mnber 31-251 12.6 u No 5.8(83) 2.5 PM Wt82 NJne 

Pughole 31-602 45.7 c Yes 2.7 Green 7.0(78) 119.7 Hach 1977 NOP, YEP,WHS,WAE,BLG, 
8.1(78) 4.0 PM 1978 BI.C,PSF 
6.6(83) 7.6 PM Wt83 

Rainbow 31-297 5.7 RG Yes 6.3(82) 4.0 PM Wt82 NOP,YEP 

Spring 31-428 9.7 u No 6.2(83) 4.4 PM Wt82 1MB 

Sunrise 31-437 11.3 u No 6.4(83) 3.6 PM Wt82 I.MB 

Surprise 31-646 8.9 T Yes Clear 15.0 Field 1949 WHS, RBT, BIB 
(ST) 5.0 PM SrrBO 

White SWan 31-260 57.5 c No 2.1 Brown 6.0(56) 13.0 Field 1977 N'.JP, YEP, WHS, I.MB, BI.C, 
3.4 Field 1981 BLG, PSF, RKB,GLS 

~s 31-469 13.4 c No 5.8(83) 1.8 PM Wt82 YEP 



Itasca Cbunty 
> 5.o - ~ lo.o xrg/l caco3 

00/J Size EC61. sec chi 'lbt. AIR. 
lake Name No. (ha) 'l'ype Stocked disc Cblor pH(date) (xrg/l caco3 ) Method Date Fish Species Present 

(rn) 

Adele 31-642 8.9 u No 6.9(79) 8.0 Field 1979 I.MB 
6.4(82) 6.6 PM Wt82 

Allen 31-488 22.7 u No 6.4(83) 6.2 PM Wt82 NOP,BLC,BLG,PSF,BRB, 

Antler 31-306 21.5 u No 6.5(83) 8.4 PM Wt82 lMB 

Baldy 31-615 8.1 u No 6.3(83} 6.8 PM Wt82 None 

Bass 31-316 45.3 c Yes 3.4 Green 85.5 Field 1980 IDP,YEP,WHS,SMB,IMB, 
11.8 PM Sµ31 BLG,RKB 
10.0 IMIC 

Bass, L. 31-295 7.3 u No 6.3(82) 7.2 PM Wt82 No data 

Bass, L. (Poplar) 31-332 10.5 c No Stain 6.7(82) 8.0 PM Wt82 IDP,LMB,BLC,BLG,BRB 

Bay 31-844 10.l u No 7.3(79) 10.0 PM 1979 No data 

(J1 
6.3(83) 8.6 PM Wt82 

-.......J Beatrice 31-058 48.2 c Yes 4.9(75) 9.0(75) 35.0 Field 1969 NOP, YEP, WHS, WAE, BLC, 
2.6(80) 6.5(80) 34.4 Field 1980 BLG,PSF 

10.0 IMIC 

BP...aver 31-436 8.1 u No Clear 6.3(83) 5.2 PM Wt82 None 

Beaver 31-590 21.5 c No 17.1 Field 1980 IDP I BLC, RKB 
6.6(82) 7.4 PM Wt82 

Beaver 31-638 5.3 u No Brown 6.6(82) 7.8 PM Sµ31 BLG,FHM 
7.3(78) 9.2 PM Wt82 

Beavertail 31-447 7.7 u No 6.2(83) 6.3 PM Wt82 BLB 

Bee Cee 31-443 9.7 c RBT 3.4(76) Clear 7.0(76) 34.0 Field 1976 RBT 
(ST) 3.0(80) 7.0(80) 34.2 Hach 1980 

6.6(83) 9.6 PM Wt82 
Blue Ridge 31-182 6.1 c No 3.7 Clear 6.2(82) 6.0 PM Wt82 SMB 

Burrows 31-413 110.0 c Yes 2.4 Clear 7.5(79) 34.2 Hach 1979 IDP,YEP,WHS,WAE,IMB, 
10.4 PM Sµ31 BlC,BLG 
10.0 IMIC 

canay 31-324 7.3 RG No 6.2(82) 6.4 PM Wt82 No data 



Itasca County 
> 5.0 - ~ 10.0 rrg/l Caa:>3 

i'dl Size Fml. Secchi 1bt. m. 
Lake Name No. (ha) Type Stocked disc Color pH( date) (rrg/l CaC<:>3) Method D:i.te Fish Species Present 

(m) 

Charlotte 31-537 12.6 c No 2.4 Brown 6.5(78) 34.2 Field 1978 WP, YEP, WHS, WAE, BLC, 
BLG,PSF 

Clear 31-209 37.2 u No 6.6(82) 9.0 PM Wt82 None 

Courtney 31-475 8.1 c No Bog 6.4(83) 8.2 PM Wt82 M:JP 

Crun (Spring) 31-171 8.5 c No 4.0 Clear 5.9(82) 1.0 PM Wt82 WHS,IMB 

Day 31-637 18.6 c Yes Brown 6.7(82) 20.0 Field 1947 YEP,IMB,BLG,PSF 
10.0 PM 1978 
10.0 PM Wt82 

Doctor 31-643 13.0 u No JbJ 6.5(82) 6.0 PM Wt82 IMB 

Dora 31-882 180.9 HW Yes 1.8(75) Brown 8.5(75) 12.0 Field 1957 WP,YEP,WHS,WAE,PSF, 
(CUttooth) 1.8(80) 7.6(79) 12.0 Field 1975 TUL,BON,BLB,BRB,SRH 

8.0(80) 9.5 PM 1979 
11.1 Field 1980 

01 Erskin 31-311 15.8 T Yes 6.1 6.6(82) 27.4 Field 1980 RBT co (ST) 9.4 PM Wt83 

Horn, Big 31-598 12.l c No 2.4(70) Brown 6.5(79) 17.o Hach 1979 YEP,IMB,BLG 
2.7(79) 6.4(82) 7.2 PM Wt82 

Horseshoe 31-329 4.5 c No 2.4 Brown 6.7(82) 8.0 PM Wt82 OOP,IMB,BLG 

Isl.and, L. 31-423 27.9 c No 4.6 Green 7.0(79) 34.2 Hach 1979 WP, YEP, WHS, IMB, BLC, 
BLG,PSF,YEP 

Island, Big 31-671 89.0 c Yes 4.6 Clear 6.9(78) 17.1 Field 1974 OOP, YEP, IMB, BIC, BLG 
7.0 PM 1978 

Jaw 31-628 8.1 u No 6.5(83) 6.2 PM Wt82 IMB 

Krener 31-645 25.9 T Yes Clear 1.5.0 1949 BKT 
(ST) 6.5 PM SrreO 

6.5 PM Sp81 

Lawrence 31-604 20.2 c Yes 6.9 'PM Sp81 YEP,WHS,IMB,BLG 



Itasca Cotmty 
> 5.0 - 2. 10.0 mg/l CaC03 

IXM Size F.col. Secch1 'Ibt. Alk. 
I;1ke Name No. (ha) Type Stocked disc Color pH(date) (mg/l CaC03) Method Date Fish Species Present 

(m) 

long 31-175 34.8 c No 3.0 Brown 37.0 Field 1961 YEP I WHS, SMB 
(Button Eox) 4.0 17.l Hach 1980 

3.0 10.0 PM 1981 

Lucky 31-603 4.5 T Yes 6.4(82) 5.4 PM Sp81 BNT 
(ST) 7.0 PM Wt82 

Lum 31-487 19.4 c No 6.6(83) 6.8 PM Wt82 NOP,WHS,LMB,BSL 

Lynx 31-304 19.4 u 8.4 NOP I YEP, LJvlB I BLG I PSF 

McI<ewen 31-682 8.5 u No 6.2(83) 5.8 PM Wt82 None 

Miller 31-748 22.7 u No 8.0 I.MIC ---- None 

M:Jonshine 31-444 9.7 c Yes 2.7 Brown 7.0(78) 17.5 Field 1958 RBT 
(ST) 6.2(83) 5.0 PM 1978 

6.0 PM Wt82 

01 Nickel 31-470 5.3 c Yes 5.5 Clear 6.4(83) 7.5 Field 1955 LMB,RBT l..O (ST) 20.5 Field 1981 
5.3 PM Wt82 

Orange 31-587 38.9 c No 4.9 Clear 7.2(81) 14.0 Field 1978 YEP,WHS,SMB,LMB,BLG, 
6.7(82) 34.2 Hach 1981 MUE 

8.6 PM Wt82 

Red 31-189 4.5 BH No 1.5 Brown 6.4(82) 6.8 PM Wt82 lbne 

Smith, E. 31-616 59.1 c No 4.3 Clear 10.0 PM Sp81 NOP,YEP,WAE,lMB,BLC, 
9.8 PM Wt83 BLG,PSF 

Snowshoe 31-434 9.7 u 6.8(83) 9.8 PM Sp81 lbne 

'!Win 31-026 53.0 c No 2.2 Green 7.3(77) 34.2 Hach 1977 t'OP,YEP,WHS,WAE,1.MB, 
6.4(83) 6.2 PM Wt83 81.C,BLG,PSF 

Willey's 31-412 19.4 u No 6.4(83) 5.6 PM Wt82 None 



Kanabec County 
o.o - ~ 5.0 rrg/l CaC03 

OOIJ size fEOT;-- - ------~ - - - seccm. ___ Tbt~ Alk. 
lake Name No. (ha) Type Stocked disc Color pH( date) (rrg/l Ca003) Method late Fish Species Present 

(m) 

Beauty 33-002 25.9 RG No 1.1 Red- 6.5(81) 10.0 Field 1967 IDP,BLG 
brown 3.8 PM Sp81 

Featherbed 33-006 15.4 RG No o.6 Red- 5.9(67) 5.0 lab 1967 None 
brCMO 5.9(81) 2.2 PM Sp81 

Five 33-003 34.4 c Yes 1.8 Clear 6.8(81) 10.0 Field 1963 NOP,YEP,IMB,BLC,BI.D, 
3.6 PM Sp81 BLB 

Panroy 33-009 108.l BH Yes 2.5 BrCMO 6.4(81) 22.5 Field 1959 NOP,YEP,BIB,BRB,YEB 
6.3(82) 3.8 PM Sp81 I.MB,BLC,BLG,PSF 

2.0 PM SrrB2 

KanaheC County 
> 5.0 - 2 10.0 rrg/l Ca003 

DCW S.ize F.col. Secchi Tot. Alk. 
lake Name No. (ha) Type Stocked disc Color pH( date) (rrg/l Ca003) Method rate Fish Species Present 

Q') (m} 
0 

Full of Fish 33-024 34.4 c Yes 1.8 Green 6.7(81) 12.5 Field 1960 NOP,YEP,I.MB,PSF,YEB 
5.8 PM Sp81 

Sells 33-018 25.9 G No 0.9 Brown 6.4(81) 6.2 PM Sp81 None 

Thirteen 33-005 21.5 c Yes 2.1 Clear 6.4(81) 7.5 Field 1959 I.MB,BLC,BLG,PSF,YEB 
3.4 PM Sp81 

Unnamed 33-014 4.5 G No 0.6 Brown 6.4(81) 9.6 PM Sp81 Cyrinids 



Lake County 
o.o - 5- 5.o rrg/l caco3 

OON Size ECOi. sec chi 'lbt. Alk. 
Lake Name No. (ha) Type Stocked disc 

(m) 
Color pH(date) (rrg/l caco3) Method Date Fish Species Present 

Alsike 38-672 12.l RG No 2.6 Clear 5.7(82) 0.5 PM Wt82 YEP 

Christianson 38-·750 63.9 NPS 26.3 Field 1956 NOP,YEP,WHS,BIC,PSF, 
1.0 PM Fl80 GLS 

Divide 38-256 27.9 NPS Yes 5.5(82) 3.8 Field 1938 YEP, RKB, BKT, RB'r, FHM 
(ST) 2.0 PM Fl80 

0.9 PM Snf32 

Dlmnigan 38-664 34.0 cw Yes 3.2 Clear 6.7(78) 9.0 Field 1961 WHS,WAE,SMB,BLG,RKB 
6.8(81) 7.5 Field 1978 
6.0(82) 2.0 PM FlBO 

2.7 PM SpBl 
2.5 PM Srr82 

Goldeneye 38-029 4.1 T Yes 5.0 PM SrrBO BKT 
(ST) 6.0 PM Fl80 

(j) 
Greenwood 38-656 594.5 SW Yes 0.6 Brown 6.5(78) 11.5 Field 1951 NOP I YEP I WAE 

6.1(79) 13.7 Hach 1978 
4.8 PM Sp79 
4.0 PM Fl80 

Gypsy 38-665 10.5 u Yes 2.4 Brown 5.0 Field 1961 BKT 
(ST) 

Horse 38-792 293.0 SW No 2.1 Clear 6.5(74) 13. 7 Hach 1974 NJP,YEP,WHS,WAE,BLG, 
6.8(81) 4.2 PM Sp81 RKB,NCS,NRH 

5.1 PM SpBl 

Kane 38-651 43.7 NPS Yes 3.4 Clear 6.8(78) 7.5 Field 1951 NOP,YEP,WHS,WAE,PSF, 
6.4(82) 10.3 Field 1978 

13.0 PM 1980 
3.4 PM Sn82 

Kawishiwi 38-080 189.4 SW No 1.5 Brown 6.6(78) 12.5 Field 1961 NOP,YEP,WHS,WAE 
13.6 Hach 1978 
4.5 PM Sp:!l 

Nickel 38-705 9.3 NPS Yes 0.9 Brown 6.0(83) 4.0 PM Sm93 NOP,YEP,FHM,Dl\R 

Osier 38-420 32.8 NPS Yes 1.9 Brown 4.5(82) 5.0 Field 1961 WHS 
0.5 PM SrrB2 





lake County 
> 5.0 - ;_ 10.0 ng/l CaCX>3 

rm Size ECOi. sec chi - -·--··------~ - -- 'I'C.5r.trn<. 
Lake Name No. (ha) Type Stocked disc Color pH(date) (ng/l CaCX>3) Method Date Fish Species Present 

(m} 

Basket:ong 38-073 32.8 NPS No 1.2 Brown 7.5 Field 1962 IDP,WHS 

Bog 38-443 128.3 SW No 1.2 Brown 10.0 Field 1962 NOP, YEP, WHS, WAE 

Boot 38-503 87.4 SW Yes 5.2 Clear 7.0(74) 6.8 Hach 1974 IDP,WHS,WAE,RKB,NCS, 
NRH 

Boulder 38-140 127.1 NPS No 4.0 Brown 7.1(81} 15.o Field 1964 NOP, YEP I WHS, WAE, RKB I 
7.6 ™ Sp81 GLS,DAR 
8.4 ™ Sp81 

Cattyman 38-510 12.l u No 7.0(82) 7.0 ™ Srr82 NOP, YEP, WHS, WAE 

Clear 38-722 96.7 SW Yes 1.5 Brown 7.0(80) 17.5 Field 1964 IDP,YEP,WHS,WAE,I.MB, 
6.9(81) 17 .1 Hach 1980 BLC,BLG,RKB 

8.0 ™ Sp81 

Clearwater 38-638 248.9 SW Yes 5.9 Clear 15.0 Field 1962 NOP,YEP,WHS,LWF 

0) 17.l Hach 1977 
w 9.6 PM Sp81 

Coffee 38-064 56.3 NPS Yes 1.4 Brown 6.8(80) 15.0 Field 1961 IDP,YEP,WHS,Wl\E,RKB 
21.0 Field 1980 
5.5 PM Sp81 

Crosscut 38-257 5.3 u No 6.3(82) 5.1 PM Fl82 YEP 

Eskwagama 38-707 32.0 NPS No 1.1 Brown 10.0 Field 1964 IDP,WHS 

Fann 38-779 537.4 SW Yes 2.0 Brown 20.0 Field 1965 NOP,YEP,WHS,WAE,SMB, 
10.0 ™ Fl80 BLC,RKB,NCS 

Fann, s. 38-778 250.1 SW Yes 1.8 Brown 8.0 PM Srr83 NOP,YEP,WHS,WAE,SMB, 
BLC,BLG,NCS 

Ferne 38-311 61.9 SW No 1.1 Brown 10.0 Field 1962 

FourtONn 38-813 390.5 SW Yes 2.1 Brown 6.5(74) 6.8 Hach 1974 IDP;YEP,WHS,WAE,SMB, 
RKB,NCS 

Fraser 38-372 328.2 T Yes 4.9 6.6(76} 17.5 Field 1950 NOP,WHS,WAE,RKB,IAT, 
7.2(81) 17.l Hach 1976 NCS 

8.8 PM Sp81 
9.0 ™ Sp81 



lr'J.ke County 
> s.o - ~ lo.o mq/l caco3 

DOtJ Size ECOi. seccni 1bt. Alk. 
lake Name No. (ha) Type Stocked disc Color pH(date) (ng/l Ca003) Method Date Fish Species Present 

(rn) 

Gabbro 38-701 475.1 SW No 1. 7 BrONn 20.0 Field 1963 IDP,YEP,WHS,WAE,BLC, 
51.3 Hach 1977 RKB,NCS 
7.2 PM SpBl 

Gibson 38-508 14.6 u Yes 7.1(82) 7.0 PM SrrB2 None 

Gull 38-590 200.3 SW Yes 1.5 Brown 6.8(81) 12.5 Field 1962 N:>P I YEP I WI-IS I WAE, SMB I 
5.6 PM Sp81 RKB I GI.SI DAR 
6.2 PM Sp81 

Hare 38-026 19.4 T Yes 1.8 Brown 9.2 Field 1956 YEP I WHS I BKT I l3m' I Flf.1, 
CSN 

Hazel 38-069 40.5 NPS No 1.2 Brown- 10.0 Field 1963 NOP,YEP,WHS,PSF,Dl\R 
green 

Hide (P.earskin) 38-553 11.3 NPS Yes 2.0 Brown- 7.5 Field 1962 NOP, YEP, WHS, WAE, BLC 
green 

Q") Heme stead 38-269 20.2 SW Yes 2.0 Brown 15.0 Field 1961 NOP, YEP I WHS I IMB, BLC, 
+::a 41.0 Field 1976 MUE 

8.4 PM SrrBO 
6.5 PM Fl80 

furseshoe 38-580 79.3 SW No, 1.8 Brown 10.0 Field 1963 NOP I YEP I WI-IS I WAE, BI.JJ, 
RKB,BUR,I..WF,NCS 

Ima 38-400 349.3 T Yes 3.8 Brown- 7.2(81) 34.0 Field 1972 NOP,WHS~I.AT,NCS 

green 9.8 PM Sp81 
10.2 PM Sp81 

Insula 38-397 1032.0 SW No 3.0 Brown 7.0(75) 17.5 Field 1950 NOP I YEP I WHS I Wl\E, BI.JJ I 
17.1 Hach 1975 RKB, I..WF I NCS 
1.0 PM Sp81 

Isabella 38-396 533.4 SW Yes 1. 7 Bra-m 6.9(76) 20.5 Hach 1976 NOP, YEP,WHS,WAE, RKB, 
6.9(81) 6.7 PM Sp81 I..WF 

10.5 PM Sp81 

Jitterbug 38-509 13.0 u No 6.3(82) 8.0 PM SrrS2 NOP,YEP,WHS 

Kawasachong 38-070 71.6 SW No 1.4 Brawn- 10.0 Field 1962 NJP,YEP,WHS,Wl\E,RKB 
green 

Kana 38-098 107.6 SW No 1.8 Brown 10.0 Field 1963 NJP,YEP,WHS,WAE,BW, 
RKB,IWF,NCS 



Lake County 
> 5.0 - .:. 10.0 m;:J/l CaC03 

DCM - n------m:ze ·am. ---secCfil '1'6-Cf.\IJ(. 
Lake Name No. (ha) Type Stocked disc 

(m) 
Color pH(date) (1rg/l CaC03) Method Date Fish Species Present 

Mal berg 38-090 178.9 SW No 3.4 Brown- 12.5 Field 1963 IDP,YEP,WHS,WAE,BLG, 
green 8.2 PM Sp81 RKB,IWF,NCS 

Manomin 38-616 184.1 u Yes 6.9(81) 6.0 PM sµn N::>ne 
7.7 PM Sp81 

Maniwaki 38-300 46.l NPS Yes 0.8 Brown 10.0 Field 1962 WHS,FHM 

McDougal, N. 38-686 130. 7 SW Yes 0.7 Brown 6.9(77) 20.0 Field 1961 IDP,YEP,WHS,WAE 
27.4 Hach 1977 
8.7 PM 1980 

fvbosecamp 38-816 68.4 SW No 2.3 Clear 6.5 13.7 Hach 1974 NOP,WHS,WAE,BLG,RKB 
6.8(81) 7.2 PM Sp81 NCS 

6.1 PM Sp81 

Ogisl1kemuncie 38-180 361.4 T Yes 4.9 Clear 7.1(81) 34.0 Field 1972 NOP I YEP ,WHS,WAE,IAT I 
10.0 PM Sp81 LWF 
9.9 PM Sp81 

Q) 
CJ1 One 38-605 332.7 SW Yes 3.7 Brown 7.0(81) 10.0 Field 1958 NOP, YEP, WHS, WAE, BLG, 

17.l Hach 1977 RKB, UVF, NCS 
7.2 PM Sp8l 

Parent 38-526 166.7 SW No 3.1 Green 7.3(78) 34.2 Hach 1978 NOP,YEP,WHS,WAE,SMB, 
7.3(81) 10.0 PM Sp81 RKB,NCS 
6.9(82) 10.8 PM Sp81 

6.0 PM Sm82 

Perent 38-220 746.3 SW No 2.1 Brown 27.5 Field 1961 NOP,YEP,WHS,WAE,RKB, 
5.5 PM Sp81 GLS,NCS,NRH,CSH,TMT 
6.3 PM Sp81 

Pietro 38-584 131.5 NPS No 3.1 Green 15.0 Field 1962 NOP,WHS,PSF,ru<B 
9.4 PM Sp81 

Plum 38-273 30.0 u Yes 1.2 Brown 6.2(82) 12.5 Field 1924 FHM 
5.4 PM Fl82 

Railroad 38-655 4.5 G No 0.5 Brown 7.5 Field 1958 None 

Raven 38-113 82.6 T No 6.4 Clear 7.0(75) 17.l Hach 1975 YEP, WHS, IAT 
7.0(81) 7.0 PM Sp81 

7.3 PM Sp81 



Lake County 
> 5.o - _: lo.o rrg/l caco3 

oo;;J Size Fi'OI. secch1 'lbt. Alk. 
Lake Name No. (ha) Type Stocked disc Color pH(date) (rrg/l caco3 ) Method Date Fish Species Present 

(m) 

Rock Island 38-613 26.3 NPS Yes 1.2 Yell CM- 6.5(79) 7.5 Field 1966 N:>P,WHS 
7.5 PM 1978 
7.1 PM 1979 

Sandpit 38-786 26.3 cw Yes 4.0 Clear 6.5(74) 20.5 Hach 1974 NOP,WHS,WAE,SMB,BI.C, 
7.1(79) 8.9 PM 1979 BLG,RKB 

8.4 PM Sp81 

Scarp 38-058 17.4 T Yes 8.5 PM Srrf30 
(ST) 

Silver Island 38-219 523.7 SW Yes 1.5 Brawn 6.7(82) 12.5 Field 1951 N:>P I YEP I WHS I WAE I Rl<B I 
27.3 Hach 1976 I.WF 
8.9 PM Sm82 

Splash 38-531 39.3 u No 6.7(83) 6.0 PM Srrf33 No data 

Spoon 38-388 115.3 SW Yes 4.9 Green 51.0 Hach 1972 N:>P,YEP,WHS,RKB,NCS 

(j) 7.5 PM Sp81 
(j) 

Square 38-074 50.6 SW No 1.6 Brawn 10.0 Field 1962 NOP,YEP,WHS,WAE,RKB 

T 38-066 124.2 SW No 1.5 Brawn 6.7(76) 15.0 Field 1961 NJP,YEP,WHS,WAE,LWF 
17.0 Hach 1976 
6.7 PM 1980 

Three 38-600 439.1 SW Yes 2.3 BrCMn 7.0(78) 12.5 Field 1963 NOP I YEP I WHS I WAE, BLG I 
6.9(81) 51.3 Hach 1978 RKB,NCS,BUR 

7.0 PM Sp81 
7.2 PM Sp81 

Tin can Mike 38-785 57.5 u Yes BrCMn 6.9(81) 8.9 PM Sp81 NOP,YEP,WAE,SMB,BLG, 
RKB 

Turtle 38-704 145.3 SW Yes 2.4 6.9(81) 12.5 Field 1962 NOP,YEP,WHS 
42.7 Hach 1977 
5.4 PM Sp81 
6.0 PM Sp81 

Tlr.D 38-608 214.1 SW Yes 2.3 BrCMn 7.0(78) 12.5 Field 1963 NOP,YEP,WHS,WAE,BLG, 
8.3 PM 1978 RKB,LWF,NCS 

Unnamed 38-763 6.5 u No 7.0 Field 1972 l'bne 



Lake County 
> 5.o - ~ lo.o rrq/l caco3 

DCM Size F.COI. Secclii ':I'OL 1\:IK. 
Lake Name No. (ha) Type Stocked disc Color pH(date) (mg/l caco3) Method Date Fish Species Present 

(m) 

Unnamed 38-769 4.5 u Yes 6.6(82) 5.2 PM Sn'82 N::>ne 

Watonwan 38,.-079 25.9 SW N::> 1.5 Brown 6.8(81) 7.5 Field 1962 NOP, YEP' WHS I WAE 
6.0 PM Sp81 
6.8 PM Sp81 

Morrison County 
o.o - ~ 5.0 mg/l CaC03 

DCW Size E.col. Sec chi Tot. Alk., 
Lake Name No. (ha) Type Stocked disc -color pH(date) (mg/l CaC03) Method Date Fish Species Present 

(m) 

Michaels 49-032 27.5 u 4.4 - 1980 Cyrinids 

O') 
Pine County 

'-...J o.o - ~ 5.0 rrq/l CaC03 

DCM Size Frol. seccfo 'lbt. Alk. 
Lake Name N::>. (ha) Type Stocked disc 

(m) 
Color pH(date) (mg/l CaC03) Method D:lte Fish Species Present 

Bass 58-128 13.0 BH Yes 1. 7 Brown 6.5(81) 12.5 Field 1967 YEP,BLG,PSF,BRB,GI.S 
1.8 PM Sp81 

Bass, Little 58-127 7.3 c N::> 1.7 Brown 6.5(80) 10.0 Field 1967 NOP, YEP,LMB,BTC,BLG 
6.6(81) 2.0 PM SnBO 

3.6 PM Sp81 

Clear 58-104 10.1 c Yes Green 5.9(81) 10.0 Field 1958 NOP,YEP,LMB,BLC,BLG, 
BLB,GSF 

Clear 58-108 5.7 BII N::> 1.1 Brown 5.0 Field 1967 WHS,BLB,BRB,GLS,G1M 

J):)llar 58-025 8.1 c Yes 0.5 Brown 5.3(81) 2.5 Field 1967 OOP,YEP,WHS,BLC,PSF, 
0.4 PM sµn BLB, BRB I YEB 



Pine County 
o.o - ~ 5.0 rrg/l CaC03 

txM Size EEO!. Secchi 1bt. Alk. 
L"lke Name No. (ha) Type Stocked disc Color pH( date) (rrg/l Ca.003) Method D:lte Fish Species Present 

(m) 

Miller 58-135 30.4 c Yes 1.1 Yellow 6.5(81) 7.5 Field 1967 IDP,YEP,IMB,BI.G,PSF, 
4.4 PM sµn RKB,BLB,BRB,GLS,FtJM, 

Cl-t'4,BRS 

Rnck 58-007 32.8 u Yes 1.8 Green- 5.5(82) 18.0 Field 1967 YEP,WHS,WAE,GSF 
brown 12.5 Lab 1975 

8.7 Field 1975 
2.0 PM Sn82 

Pine County 
> 5.0 - ~ 10.0 ng/1 eaco3 

DOO Size F.col. seccfo 1bt.-Alk. 
Lake Name No. (ha) Type Stocked disc 

(m) 
Color pH(date) (rrg/l CaC03) Method D:lte Fish Species Present 

Bass 58-137 51.8 c Yes 1.2 Green 12.6 Field 1949 IDP, YEP, WHS, WAE, IMB, 
15.0 Field 1967 BLC,BI.G,PSF,BU3,BRB, 

O"\ 10.0 Lab 1976 YEB CX> 
17.5 Field 1976 

Indian 58-132 29.1 c No 0.6 Brown 6.6(81) 17.5 Field 1967 YEP,PSF,BLB,BRB,YEB 
5.8 PM Sp81 

Stevens 58-009 7.3 c No 1.1 Yellow- 2.5 Field 1967 NOP, YEP, WHS, SMB, IMB, 
brown 7.5 Field 1967 BLC,BI.G,BLB,BRB,YEB 

Unnamed 58-133 4.1 c Yes 0.6 Yellow- 10.0 Field 1967 NOP,YEP,BLC,PSF,BLB, 
brown BRB,GLS 

Wilbur 58-045 19.0 RG No 3.4 Green 7.0(67) 8.0 Field 1967 NOP,MIN 
8.0 Lab 1967 



st-.- Louis--a:Jun-i:y--
o.o - ~ 5.o mg/1 caco3 

IXW Size F.col. Secchi Tot. Alk. 
Iake Name Type (ha) Type Stocked disc Color pH(date) (mg/l caco3) Method Date Fish Species Present 

(m) 

Agawato 69-334 15.8 u No 2.3 Red- 7.5(74) 13.7 Hach 1974 YEP,WHS 
brown 2.7 PM 1978 

Agnes 69-223 432.6 SW No 2.1 Brown 7.0(74) 17.1 Hach 1974 IDP,YEP,WHS,WAE,SMB, 
4.0 PM Sp81 RKB,NCS,NRH 

Battle 69-300 30.4 c Yes 1.9 Yellow 5.0 Field 1966 IDP,WHS,WAE 

Bear 69-112 50.6 NPS No 1.5 Brown 42.5 Field 1965 IDP,YEP,WHS,PSF,BRB, 
3.0 PM Fl80 NRH 

Big 69-190 829.2 NPS Yes 2.7 Brown 5.0 Field 1951 NOP,YEP,WHS,WAE,SMB, 
18.0 PM Srr60 BLG,PSF,RKB 

5.2 PM Sp81 

Boot 69-100 124.7 SW No 0.9 Brown 6.0(73) 13. 7 Hach 1973 NOP,YEP,WHS,WAE,RKB, 
4.2 PM Sp81 NRH 

(j) Boot 69-868 23.1 c No 2.7 Brown 17.5 Field 1970 YEP,WHS,MJE 
l..O .4.9 PM 1978 

Boot Jack 69-870 119.0 c No 1.8 Brown 15.o Field 1970 YEP,WHS,MJE 
3.0 PM 1978 

Boot Leg 69-452 142.5 u No. 6.6(81) 3.0 PM Sp81 None 

Boulder 69-373 1800.9 av Yes 1. 7 Brown 7.0(78) 20.5 1954 IDP,YEP,WHS,WAE,BLC, 
34.2 1968 PSF,RKB,BIB,'IMI' 
o.o Hach 1978 

Buck 69-381 92.3 NPS No 1.9 Brown 6.5(76) 17.1 Hach 1976 NOP,YEP,WHS,WAE 
6.6(81) 3.0 PM Sp81 

Giant 69-172 6.5 c Yes 6.3(83) 3.5 PM Srr63 RBT 

Crab 69-220 173.2 SW Yes 4.6 Brown 7.0(80) 12.5 Field 1950 IDP,YEP,WHS,WAE,SMB, 
17.1 Hach 1980 l.MB,BLC,BLG,NCS,NRH 
4.0 PM Sp81 

Everett 69-120 49.8 av Yes 2.1 Clear 5.9(83) 7.5 Field 1966 NOP,YEP,WHS,WAE,RKB 
3.5 PM Sm80 
3.0 PM Srr63 

Fnt 69-481 43.7 T No 6.4 Clear 8.0(74) 6.8 Hach 1974 WHS,IAT 
4.4 PM 1978 



St. Louis O:>unty 
o.o - 2. 5.0 rrg/l CaOJ3 

rm Size Ecol. secchi 16t. Alk. 
lake Name No. (ha) Type Stocked disc O:>lor pH(date) (rrg/l CaOJ3) Method Date Fish Species Present 

(m) 

Fenske 69-085 56.7 NPS Yes 3.5 Bro,,m 6.8(79) 20.0 Field 1960 IDP,YEP,WHS,WAE,SMB, 
34.0 Hach 1979 IMB,BLG 
3.0 PM Sm83 

Fig 69-644 36.4 cw Yes 1.6 Brown 7.5 Field 1965 NOP,YEP,WHS,WAE,BLC 
LO PM Fl80 

First 69-119 7.7 NPS Yes 2.3 Brown 6.5(80) 12.5 Field 1961 NOP,WHS,IMB,BLC,RKB 
34.2 Hach 1980 
2.0 PM SnBO 
1.0 PM Sm83 

Grassy 69-082 140.8 NPS Yes 1.8 Brown 6.5(75) 17.1 Hach 1975 NOP,YEP,WHS,SMB,IMB, 
6.5(81) 3.0 PM Sp81 BLC,BLG 

Gun 69-487 81.7 T Yes 7.6 Clear 8.0(74) 34.2 Hach 1974 NOP, WHS, WAE, SMB, m..G, 
6.7(81) 4.0 PM Sp81 RKB 

Hanson 69-189 8.1 T Yes 8.5 Clear 5.9(83) 7.5 Field 1961 WHS, IMB, RBT 
"""-.I (ST) 2.5 PM Sn83 0 

Hustler 69-343 9.0 NPS Yes 3.4 Clear 6.5(74) 13.7 Hach 1974 NOP,YEP,WHS,BLG,RKB, 
4.0 PM Sp81 BUR,NCS 

Jeannette 69-456 258.2 SW Yes 1.8 Brown 7.0(74) 34.2 Hach 1974 NOP, YEP, WHS, WAE 
6. 7(81) 6.5 PM Sm80 
6.4(82) 5.0 PM Sp81 

4.0 PM Sm82 

Johnson 69-117 191.4 NPS Yes 1.4 Brown 6.5(79) 10.0 Field 1965 NOP,YEP,WHS,WAE,IMB, 
6.5(81) 34.2 Hu.ch 1979 BLC, mc., PSF, RKB 
6.2(83) 15.0 PM Fl80 

4.2 PM Sp81 
6.0 PM SnB3 

Kumpala 69-424 30.4 u No 6.6(82) 4.0 PM Srre2 NOP,YEP,WHS,WAE,IMB, 
BLG, BLC, PSF, BIB 

La Pond 69-177 11.2 G No 1.1 4.9(82) 10.0 Field 1949 No data 
0.2 PM Sm82 

I.Don 69-470 1047.B T Yes 4.2 PM Sp81 NOP,YEP,WHS,WAE,SMB, 
GSF,RKB,BUR,NCS,NRH 
lWF 

Long 69-044 178.9 NPS No 0.7 Brown 6.2(68) 1.5 Hach 1968 NOP, YEP, CSH, 'ltvIT 



St. I.ouis C'.ounty 
o.o - ~ 5.o mg/1 caco3 

IXW Sfae- Ecol. Secchi 'Ibt. Alk. 
Lake Name No. (ha) 'I'ype Stocked disc Color pH(date) (mg/l caco3 ) Method D:!.te Fish Species Present 

(rn) 

Maude 69-590 35.6 NPS Yes 1.2 Bro.vn 6.5(76) 17.l Hach 1976 IDP I YEP I WHS I Wl\E 
3.0 PM Sm80 

l'1eander 69-329 40.9 SW Yes 4.4 Brown 17.0 Field 1972 YEP,WHS,SMB,BLG 
3.0 PM Sp83 

Meat (Nixon) 69-305 11.3 NPS Yes 2.3 Clear 5.0 Field 1966 NOP,YEP,BKT,CSH 

Muckwa 69-159 61.5 NPS Yes 1.2 Yellow-brown 1.5 Field 1964 None 

Mudro 69-078 32.4 SW Yes 2.1 Brown 6.5(76) 17.1 Hach 1976 NOP,YEP,WHS,Wl\E,SMB, 
3.0 PM Sm83 BLG,RKB,NCS,NRH 

Nels 69-080 80.9 SW Yes 2.3 Brown 6.2(81) 25.0 Field 1972 NOP,YEP,WIIS,WAE,RKB 
1.6 PM Sp81 

Nigh 69-457 16.2 NPS No 1.4 Brown 6.5(74) 17.1 Hach 1974 NOP,YEP,WHS 
4.5 PM Sm80 

'-J 
North 69-488 66.0 NPS Yes 3.0 Brown 6.5(74) 5.0 Field 1939 NOP,YEP,WHS,WAE,EII.C, 

3.42 Hach 1974 RKB,PSF 
6.1 PM 1978 

N::nway 69-477 23.5 NPS No 3.1 Clear 7.5(74) 6.8 Hach 1974 NOP, YEP I WHS 
5.0 PM 1978 

Orinjack 69-587 302.7 SW No 1.6 Brown 6.7(81) 17.1 Hach 1977 NOP,YEP,WHS,WAE 
4.4 PM SpBl 

Pauline 69-588 24.3 c Yes 2.4 Clear 6.5(74) 51.3 Hach 1974 NOP,YEP,WHS,PSF,RKS, 
6.7(81) 4.4 PM 1978 NRH 

6.0 PM Srr80 

Perch 69-058 36.8 NPS Yes 2.5 Brown 6.5(81) 10.0 Field 1964 NOP,YEP,WHS 
17.1 Hach 1977 
4.6 PM Sp81 

Pic~et 69-079 31.6 NPS Yes 0.9 Brown 7.0(75) 17.1 Hach 1<?75 NOP,YEP,WHS,BLG 
5.6(83) 1.5 PM 9n83 

Pine 69-448 369.1 SW Yes 1.6 Brown 6.6(81) 17.1. Hach 1977 NOP,YEP,WHS,Wl\E,PSF, 
5.0 PM Sp81. RKB 

.Ebcky 69-342 49.4 NPS No 2.1 Clear 7.0(74) 34.2 Hach 1974 NOP,YEP,WHS,PSF,RKB 
6.5(81.) 3.8 PM SpBl 



St. ID11is C'.ounty 
o.o - < 5.o rrq/l caco3 

IX"'1 S.ize FR)l-;;-- --~~- --secclti - ----·---- ---~-- - 'Ibt:.-::- AJK. 

L:1kP Nninc No. (ha) Type Stockec'I disc Color pH(<late) (nq/l caco3 ) Met.hex] Date Fish Species PresPnt. 
(m) 

Rosendahl 69-73<) 17.8 NPS Yes 1.5 Brown 6.5(80) 17.1 Hach 1980 YEP 
5.8(83) LO PM Snfl3 

Santu Claus 69-139 4.5 u 4.0 PM SnBO 

Shipmn Bass 69-168 14.2 c No 2.1 Clear 6.9(81) 1.25 Field 196(i OOP, YEP,WIJS, HKB,NCS 
6.2(03) 4.8 PM Sp81 

3.0 PM Sl11RJ 

Silver 69-563 15.0 NPS Yes 6.0(83) 5.0 PM SrrB3 IJvlD,BLC,BLG,RJ1T 
(ST) 

Sletton 69-084 13.0 c Yes 4.1 Clear 6.5(35) 34.2 Hach 1975 YEP,GSF,NRll 
6.5(83) 4.5 PM Sm80 

7.0 PM Sp81 
5.5 PM 8nB3 

Sletton, L. 69-086 8.1 c No 3.4 Brown 6.3(81) 12.5 Field 1965 YEP,WIJS, T..MB,NCS 
'-I 6.3(83) 4.0 PM Sn80 
N 4.0 PM S[Bl 

4.6 PM Sn83 

Sljm 69-181 148.9 SW Yes 4.3 Clear 6.7(79) 17.5 Field 1964 YEP, WIJS, WAE 
6.6(81) 17.1 Hach 1979 
6.4(82) 3.0 PM Sf81 

LO PM Sln82 

Slim 69-478 56.7 NPS No 2.7 Brown 7.0 5.0 Field 1939 NOP, YEP, WIJS 
13.7 Hach 1974 

Sprite 69-304 5.7 NPS Yes 0.9 Brown 5.0 Fjeld 1966 NOP, YEP 

Steele 69- u No 0.8 Brawr1 4.0 Lab 1960 None 
7.5 Field 1960 

Stuart 69--205 325.4 NPS No 2.1 Brown 6.5(74) 13. 7 Hach 1974 NOP I YEP, WIJS, GSF 
6.5(81) 3.8 PM Sp81 

Sunset 69-764 125.1 G Yes 0.6 6.1(81) 10.0 Field 1951 None 
5.3(83) 6.2 PM Sp81 

LO PM Srr83 

Tesok.er 69-390 8.9 c No 4.1 Red 8.0(74) 3.42 Hach 1974 YEP, WILS, BLG I NCS 

Thirteen 69-794 31.6 NPS Yes 6.2(83) 2.5 PM 1980 OOP I WllS, BLG, PSF 
3.2 PM Wt.82 



St. Louis County 
o.o - ~ 5.0 mg/l Ca003 

rm Size :ECOi. secchi 1bt. Alk. 
Lake Name No. (ha) Type Stocked disc Color pH(date) (mg/l Ca003) Method fute Fish Species Preseut 

(rn) 

Thumb 69-337 4.1 SW No 3.4 Brown 7.0(80) s.o Field 1939 NOP,WHS,WAE,PSF,RKl3, 

Thumb 69-352 29.1 u No 3.3 ™ 1978 No <lata 

Twigg 69-389 12.1 T Yes 4.8 Clear 8.0(74) 3.4 Hach 1974 RB'f 
(ST) 

Weir 69-831 33.2 u No 6.7 4.5 PM 1978 YEP,MIN 
7.1 PM 

What ta 69- 16.2 NPS No 0.9 Brown 5.0 Field 1955 NOP,BLC 

Winchester 69-690 129.5 NPS Yes 2.9 Red 7.5(79) 3.4 Hach 1974 NJP,YEP,WHS,SMB,NCS 
6.9(81) 5.4 PM Sp81 

St. Louis County 
> 5.0 - ~ 10.0 mg/l Ca003 

-.....J 
w 

IXM Size F.col. Sec chi Tot. Alk. 
Lake Name No. (ha) Type Stocked disc Color pI!(date) (mg/l Ca003) Method fute Fish Species Present 

(rn) 

Ace 69-013 14.6 NPS No 2.2 Br0tm 7.0 Field 1960 NJP,YEP 

Alruss 69-005 11. 7 T Yes Clear 6.7(83) 6.0 PM Sm83 BKT,RBT 
(ST) 

Astrid 69-589 46.1 c Yes 2.1 Clear 7.0(74) 13. 7 Hach 1974 NJP,YEP,WHS,WAE,BUR 
6.0 PM Stn80 

Bear Island 69-115 1079.3 SW Yes 2.4 Brown 7.5(78) 17.5 Field 1951 NOP I YEP I WHS, WAE, SMB I 
6.7(83) 34.2 Hach 1978 BLC,BLG,RKB,BUR,NCS 
7.2(83) 10.0 ™ Sm83 

13.5 PM Sn83 

Beaver 69-791 6.1 c Yes 3.2 6.4(83) 5.8 ™ Wt82 YEP,SMB,BLC 

Burntside 69-118 4142.5 T Yes 3.8 Clear 7.0(81) 17.5 Field 1950 NJP,YEP,WHS,WAE,SMB, 
20.0 Field 1968 BLG,LAT,BUR,NCS,INF 
7.5 PM Sp81 

C'.amp 4 69-788 8.1 T Yes 2.4 Brown 7.0(80) 20.5 Hach 1980 RBT,FHM 
(ST) 6.5(83) 7.6 PM Wt82 



St. Louis County 
> 5.o - ~ lo.o rrq/l caco3 

!DJ Size ECOi. Secch1 '!bf .• Alk. 
Lake Name No. (ha) Type Stocked disc Cblor pH(date) (rrq/l caco3) Method Date fish Species Present 

(m) 

Cedar 69-431 11. 7 T Yes 7.1(82) 8.0 PM Sn82 RBT 
(ST) 

Coe 69-562 24.3 NPS Yes 2.4 Red- 6.3(82) 20.0 Field 1961 NOP,YEP,BLC,GLS 
brown 2.0 PM Sn82 

Cruiser 69-832 48.6 T Yes 6.1 Clear 6.5-7.1 5.9-6.9 PM 79-82 YEP, WHS, I.AT 

Dee}:'.Wclter 69-399 7.3 BH No 2.1 Brown- 15.0 Field NOP,YEP,WHS,BLC,CSH 
green 6.8 PM Fl80 

Ibllar 69-916 4.5 T Yes 1.8 7.0(80) 13.7 Hach 1980 NOP,YEP,WHS,BW,PFS, 
{ST) 9.0 PM sm30 BRB 

Dovre 69-604 47.3 NPS Yes 1.5 Brown 7.0(73) 6.8 Hach 1973 N:>P,YEP 
6.2 PM Sp81 

F.d Shave 69-199 39.3 NPS Yes 2.1 .Brown 7.0(75) 17.1 Hach 1975 NOP, YEP, W/\E, GLS 
........, 5.5 PM SlnBO 
~ 

Elba.I'/ 69-744 618.4 NPS Yes 7.8 Brown 6.6(81) 10.0 Field 1954 NOP,YEP,WHS,WAE,SMB, 
5.3 PM Sp81 BLC, RKB, NCS, I.WF 

Flnerald 69-335 30.8 NPS No 5.8 Clear 7.0(74) 13.7 Hach 1974 YEP,WHS,GSF 
5.2 PM 1978 

Eugene 69-473 73.3 u No 3.4 Brown 7.0(74) 10.0 Field 1939 OOP,YEP,WHS,PSF,GSF, 
6.8 Hach 1974 RKB, NCS, I.WF 

Fishrouth 69-834 13.0 NPS Yes 2.3 Clear 7.1(78) 15.0 Field 1971 NOP, YEP 
7.8 PM 1978 

Gate 69-795 5.7 u Yes 6.5(83) 9.0 PM Wt82 WHS 

Ge-Be-0-1-F.quat 69-350 263.9 NPS Yes Clear 6.8(81) 5.2 PM Sp81 N:>P, YEP, WllS, W/\E, GSF, 
NCS,I.WF 

Gun 69-093 144.9 SW No 3.4 Brown 7..0(73) 13.7 Hach 1973 NOP,WHS,W/\E,SMB,BW, 
6.9(81) 5.4 PM Sp81 RKB 

Heritage 69-469 83.0 SW No 2.1 Green 7.0(74) 6.8 Hach 1974 NOP, YEP, WllS, W/\E, BUR, 
NCS 

High 69-071 124.7 T Yes Clear 6.9(81) 6.0 PM Sp81 WHS,RBT,BIG',SPX 
(ST) 



St. Louis County 
> 5.0 - ~ 10.0 rrg/l CaC03 

lfi'J S.ize F.COI. sec chi 1'0t. F\lk. 
Lake Name No. (ha) Type Stocked disc Color pH(date) (m;:,/l CaC03) Method rate Fish Species Present 

(m) 

Hobson 69-923 25.9 u Yes 7.0 PM S!\90 IDP I YEP I WHS I SMB, 1MB I 
BU:::,BLG,PSF,GLS 

Hoodoo 69-802 102.0 u Yes 6.1(81) 8.2 PM Sp81 NOP,YEP 

Hustler, L. 69-332 29.1 NPS Yes 5.8 Clear 7.0(74) 13.7 Hach 1974 NOP,WHS,BLG,PSF,RKB 
6.8(78) 5.9 PM 1978 

Jacob 69-077 12.1 T Yes Brown 5.5 PM 1978 RBT 

Kjos tad 69-748 172.3 SW Yes 2.1 Brown 7.0(81) 12.5 Field 1951 NOP,YEP,WHS,WAE,SMD, 
15.0 Field 1970 DAC,PSF,RKB,NCS 
9.0 PM Sp81 

LinwoOO. 69-248 108.5 NPS Yes 1.8 Brawn- 25.0 Field 1965 NOP, YEP, WHS, WAE, me, 
yellow 8.4 PM 1979 BLG,PSF,RKB 

Locator 69-936 56.7 NPS Yes 2.4 Brown 6.7 15.0 Field 1970 NOP,YEP,RKB,GSF,DAR 

-.......) 
5.2 PM 1978 

U1 
IDiten 69-872 41.3 c Yes 2.9 Brown 17.5 Field 1970 YEP,I.MB,PSF,RKB,Dl\R 

5.6 PM 1978 

Long 69-493 81.8 c Yes 4.4 Green 7.3(82) 22.5 Field 1951 NOP I WAE, INB, Bu:: I BLG I 
27.5 Field 1960 PSF,GSF 

9.0 PM SlTB2 

Lynx 69-383 114.1 SW No 3.2 Green 7.0(74) 6.8 Hach 1974 NOP,wliS,WAE,RKB,NCS 

McDivett 69-836 12.l NPS No 2.1 Brown 7.0(73) 6.8 Hach 1973 NOP,YEP 

Minister 69-065 23.1 NPS Yes 1.9 Brown 10.0 Field 1948 NOP,YEP,WAE,BIC,BLG, 
10.0 Field 1966 ocs 
5.5 PM s-reo 

r.bose, Big 69-316 451.6 u Yes 6.9(82) 5.2 PM sµn NOP,YEP,WHS,SMB,RI<B 
4.0 PM Sl\92 

Otto 69-144 68.0 NPS Yes 2.1 Brown 30.0 Field 1965 NOP,YEP,WHS,PSF 
5.8 PM 1979 



St. I.Duis County 
> 5.0 - ~ 10.0 ng/1 CaC03 

rm Size EOOI. ::;ecclli. '16£. :1t!IC • 
Lake Name No. (ha) Type Stocked disc 

(m) 
Color pH(date) (ng/l Ca003) Method Date fish Species Present 

Oyster 69-330 312.4 T Yes 2.4 Clear 7.0(74) 17.1 Hach 1974 f:iDP,WHS,Il\T,BUR,NCS 
6.3(82) 6.8 PM Sp81 

4.0 PM Fl82 

Picket 69-591 124.7 NPS No 2.0 Brown 7.0(76) 17.1 Hach 1976 NOP,YEP,WHS,m.G 
6.8(81) 5.6 PM Sp81 

Reganlxlgen 69-081 4.9 NPS Yes 3.5 Brown 6.4(83) 10.0 Field 1939 WHS,RBT 
(ST) 12.5 Field 1955 

5.5 PM SrrBO 
5.5 PM sm83 

Rice, Big 69-178 168.4 RG No 1.4 Clear 5.3(82) 7.5 Field 1947 NOP I YEP I WHS 
1.0 PM sm82 

Rice, Big 69-669 838.5 G Yes o.9 Brown 6.8(82) 6.3 PM 1980 NOP,YEP,WHS 
4.0 PM sm82 

......... Rice, Little 69-180 65.2 NPS No 1.4 BrCJ\aln 7.5 Field 1964 YEP,WHS,GSF 
m 

Sa ca 69-298 39.7 NPS No 1.4 Yell CM- 7.5 Field 1966 NOP,WHS,SMB 
brown 

Schubert 69-546 88.2 cw Yes 2.0 Clear 15.0 Field 1965 NJP I YEP I WHS I WAE, SMB, 
6.4 PM Fl80 I.MB, BLC, BLG, RKB 

Shell 69-461 212.5 SW No 1.8 Green- 7.0(74) 6.8 Hach 1974 NOP,YEP,WHS,WAE,PSF, 
red 6.9(81) 5.8 PM Sp81 RKB 

Shell, Little 69-384 36.4 cw No 4.2 Green 7.5(74) 6.8 Hach 1974 YEP,WHS,WAE,BLG,RKB, 
NCS 

South 69-474 16.2 NPS No 3.0 Brown 7.0(74) 7.5 Field 1939 NOP,YEP,WHS,PSF 
17.1 Hach 1974 

Steep 69-475 39.7 NPS Yes 2.9 Clear 8.0(74) 7.5 Field 1939 NOP,WHS,RKB,~S 

13.7 Hach 1974 

Strand 69-529 153.4 NPS Yes 1.1 Brown 6.9(82) 22.5 Field 1957 NOP,YEP,WHS,WAE,BLC, 
7.0 PM Sm82 BRB 

Stuart 69-920 10.5 u Yes 6.0 PM SnBO No data 



St. Louis County 
> 5.0 - ~ 10.0 mg/l CaC03 

f.)(JtJ Size F.col. Sec chi --- --- ------Tot.-Alk. 
Lake Name No. (ha) Type Stocked disc Color pH(date) (mg/l CaC03) Method Date Fish Species Present 

(m) 

Takuenich 69-309 148.5 T Yes 6.1 Green 8.0(74) 20.5 Hach 1974 SMB,IAT,BUR,NCS 
(Buckshot) 7.0(81) 7.2 PM Sp81 

T<JOth 69-756 23.9 NPS No 3.7 Brown 7.5(73) 17.1 Hach 1973 IDP,YEP,PSF 
7.0(81) 9.1 PM 1978 

Trout, L. 69-455 269.1 SW No 2.1 Brown 6.6(82) 15.0 Field 1958 NOP I YEP, WHS, WAE ,NCS 
6.0 PM Sm8?. 

Trout 69-498 3738.2 T Yes 3.7 Bra,.m 6.7(82) 12.5 Field 1958 No data 
7.0 PM Sp81 
5.0 PM SnB2 

Vennillion, L. 69-608 218.5 u Yes 7.0(81) 7.0 PM .Sp81 No data 

White Feather 69-192 43.7 G No 1.7 6.5(83) 10.0 Field 1949 No data 

White Iron 69-004 2023.5 NPS Yes 1.2 Brown 20.0 Field 1975 NOP,YEP,WHS,WAE,SMB, 
28.0 Field 1980 PAC,BLG,RKB,BUR,NCS 

-......,J 35.0 Field 1980 
-......,J 8.0 PM Sp81 

9.0 PM SnB3 

Wigwam 69-140 5.7 c No 1.7 Yellow- 7.5 Field 1965 YEP 
bra,.m 

Winkle 69-522 13.4 BH No LB Yellow- 6.25 Field 1965 NOP,YEP,BRB 
brCMn 

Wiyapka 69-759 20.2 u No 1.2 Bra,.m 6.7(73) 17.l Hach 1973 DAR 
6.8(81) 8.2 PM 1978 



Appendix D. Number, area, size distribution and median sizes for 
Minnesota's fish lakes having total alkalinities of 
! 10 rrg/l Cac03. 
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Tahle Dl. Totnl m.nnber and area of Minnesota fish lakes havinq total alkalinities of o.o - 2 5.0 nq/l cam3 by ecological classification and county. 

Trout 

~ounty No. Hci 

Aitkin 0 0 

Carl ton 0 0 

Cciss 0 0 

Cook 6 1,253 

Crow Wjnq 0 0 

Itcisca 3 31 

Kanabec 0 0 

Lake 7. 9 

Morrison O 0 

Pine 0 0 

St. Louis 5 1,193 

Totals 16 2,486 

Softwnter 
walleye 

No. Ha 

0 0 

0 0 

0 0 

3 380 

0 0 

0 0 

0 0 

6 1,516 

0 0 

0 0 

11 l,96R 

20 3,864 

Hardwater 
walleye 

No. Ha 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Centrnrchid
wrilJ eye 

No. Ha 

55 

0 0 

0 0 

46 

0 0 

0 0 

0 0 

1 34 

0 0 

('I 0 

l 1,887 

6 7.,027. 

Centrarchid 

No. Ila 

0 

3 

5 

0 

1 

14 

1 

0 

0 

4 

9 

37 

0 

117 

89 

0 

37 

398 

34 

0 

0 

56 

248 

979 

Roughfish
garnefish 

No. Ha 

2 

0 

1 

() 

0 

1 

2 

0 

0 

2 

9 

60 

0 

15 

0 

0 

6 

41 

12 

0 

0 

196 

330 

Bullhead 

No. Ha 

0 

0 

0 

1 

0 

2 

1 

0 

0 

2 

0 

6 

0 

0 

0 

9 

0 

11 

108 

0 

0 

19 

0 

147 

Northern 
pike

sucker 
No. Ha 

.1 13 

15 

0 0 

2 114 

0 0 

1 38 

0 0 

6 203 

0 0 

0 0 

26 2,596 

37 7.,979 

UnclassHied 

No. Ila 

0 0 

1 15 

0 0 

2 521 

0 0 

11 134 

0 0 

11 

1 28 

1 33 

7 256 

23 983 
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Tal,]e D:>. Total nurriher an<1 area of Minnesota fish lakes having total alkalinities of > 5.0 - ~ 10.0 mi/l cac.'03 by ecological classification and o:::iunty. 

Trout. 

County No. lla 

Aitkin 0 0 

l\n0k0 (l () 

Cnrlton 0 0 

Cass 0 0 

Clearwater O 0 

C(X)k 28 6,490 

Crew Winq 0 0 

Itasca 3 46 

K;:mabec 0 0 

L-"lke 6 1,158 

Pine 0 0 

St. Louis 11 8,563 

Total 48 16,:;>57 

Soft.w0ter 
walleye 

f'b. 

0 

0 

() 

0 

0 

Ila 

0 

0 

0 

0 

0 

23 J,018 

0 0 

0 0 

0 0 

33 8,417 

0 0 

7 ]-,ORO 

63 13,515 

llan1water 
walleye 

No. 

0 

0 

0 

() 

0 

0 

0 

1 

0 

0 

0 

0 

1 

Ha 

0 

0 

0 

0 

0 

0 

0 

vn 
0 

0 

0 

0 

lf.U 

Centr<1chi<l
wnJ l eye 

No. 

1 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

2 

4 

Ha 

114 

0 

0 

4 

0 

0 

0 

0 

0 

26 

0 

125 

?.65 

Cent.rach1d Fouqhfish-
qmnefish 

1-b. Ha lb. Ha 

2 54 0 0 

0 0 2 9 

3 315 0 0 

4 124 1 15 

1 26 0 0 

l 12 6 77 

4 119 1 26 

23 673 1 7 

2 56 2 30 

0 0 l 5 

4 92 1 19 

5 181. l 1,051 

49 1,657. 18 1,239 

Bullhead 

No. Ha 

0 0 

0 0 

0 0 

l 19 

0 0 

12 

0 0 

5 

0 0 

0 0 

0 0 

2 21 

5 57 

Northern 
pike
sucker 

No. 

0 

0 

0 

0 

0 

38 

0 

0 

0 

10 

0 

23 

71 

Ila 

0 

0 

0 

0 

0 

1,236 

0 

0 

0 

743 

0 

3,840 

5,819 

Unclassified 

No. Ila 

0 0 

0 (l 

l G 

1 12 

0 0 

17 214 

0 0 

17 238 

0 0 

11 388 

0 0 

8 908 

55 1,766 
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Tahle DJ. Tot11l numher o.'lrl area of Minnesota fish lakes having total alkalinities of~ 10.0 rrg/l caco3 hy ecological type and county. 

Trout 

County No. Ha 

Aitkin 0 0 

l\noki'I 0 0 

Carlton () 0 

C.=iss 0 0 

CJ earv,ntcr 0 0 

CCDk 34 7,743 

Crow ~hnq 0 () 

Itciscri. 6 77 

Kan;ibec 0 0 

J_,cike R 1,167 

t·orrison 0 0 

Pine 0 0 

St. Louis 16 9,756 

Totals 64 IR, 743 

Soft water 
Walleye 

No. Ha 

0 0 

0 0 

0 0 

(I () 

n 0 

?.6 3,39R 

0 () 

0 0 

0 0 

39 9,933 

0 0 

0 0 

rn 4,048 

R3 17,379 

Hariiwater 
Walleye 

f\'lo. Ha 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

JRl 

0 0 

0 0 

0 0 

0 0 

Q 0 

lRl 

Centrarchid
Walleye 

No. Ha 

2 169 

0 0 

0 0 

() 0 

46 

0 0 

0 0 

0 0 

0 0 

2 60 

0 0 

0 0 

~ 2,012 

10 2,287 

Centrachid 

No. Ha 

2 54 

0 0 

6 432 

9 213 

1 26 

12 

5 156 

37 1,071 

3 90 

0 0 

0 0 

8 14B 

14 4/9 

86 2,631 

Roughfish
Garnefish 

No. Ha 

2 

2 

0 

:? 

0 

6 

?. 

4 

2 

0 

5 

27 

60 

9 

(l 

30 

0 

77 

~6 

13 

71 

17 

0 

19 

1,247 

1,569 

null head 

No. Ha 

0 0 

0 0 

0 0 

1 19 

0 0 

2 21 

0 0 

3 1(, 

l 108 

0 0 

0 0 

2 19 

2 21 

11 204 

Northern 
pit.e

sucker 
No. Ha 

13 

0 0 

15 

(l 0 

0 0 

40 1,350 

(l 0 

38 

0 0 

16 946 

0 0 

0 0 

49 6,436 

108 R, 798 

Unclassified 

No. Ila 

0 0 

0 0 

1 6 

12 

0 0 

19 735 

0 0 

28 372 

0 n 

12 3')9 

78 

1 33 

15 l,1G4 

78 2,749 



co 
I"\) 

Table D4. Size distribution and median size of Minnesota fish lakes having alkalinities of 
o.o - ~ 5.0 mg/l caco3 by ecological classification. 

Number of lakes by-2C:f ha s1ze category 

0 20 40 60 80 100 120 140 160 180 Median 
20 40 60 80 100 120 140 160 180 200 >200 size (ha) 

Ecological 
Classification 

Trout 6 4 1 0 1 0 0 1 1 0 2 31 

Softwater walleye 1 2 2 0 1 0 2 1 1 3 7 190 

Hardwater walleye 0 0 0 0 0 0 0 0 0 0 0 0 

Centrarchid-walleye 0 2 3 0 0 0 0 0 0 0 1 48 

Centrarchid 20 8 7 1 0 1 0 0 0 0 0 19 

Roughf ish-gamefish 5 ·1 1 1 0 0 1 0 0 0 0 16 

Bullhead 5 0 0 0 0 1 0 0 0 0 0 6 

Northern pike-sucker 10 8 7 4 1 1 1 1 1 1 2 47 

Unclassified 37 11 2 1 0 1 0 0 0 1 2 11 - - -· - - - - - - - -
TOTALS 60 32 21 6 3 3 5 4 3 4 13 33 
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Table D5. Size distribution and median size of Minnesota fish lakes having alkalinities of 
> 5.0 - < 10.0 ng/l CaC03 by ecological classification. - - . 

Number of lakes-byH20 ha size category 

0 20 40 60 80 100 120 140 160 180 Median 
20 40 60 80 100 120 140 160 180 200 >200 size (ha) 

Ecological 
Classification 

Trout 15 5 1 2 4 2 2 1 0 1 15 82 

Softwater walleye 2 4 4 6 8 3 5 3 6 0 22 125 

Hardwater walleye 0 0 0 0 0 0 0 0 0 l 0 181 

Centrarchid-walleye 0 2 0 0 1 1 0 0 0 0 0 62 

Centrarchid 20 12 13 0 2 1 0 0 0 0 1 26 

Roughf ish-garnef ish 12 3 1 0 0 0 0 0 1 0 1 12 

Bullhead 5 0 0 0 0 0 0 0 0 0 0 13 

Northern pike-sucker 25 22 9 3 l 1 3 l 2 0 4 31 

Unclassified 37 11 2 l 0 l 0 0 0 l 2 11 - - - - - - - - - -
TOrAI.S 116 59 30 12 16 9 10 5 9 3 45 33 
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Table D6. Size distribution and median size of Minnesota fish lakes having alkalinities of < 10.0 
rrg/l CaC03 by ecological classification. 

Nu:rnl5eI"-or lakes by LU ha size category 

0 20 40 60 BO 100 120 140 160 lBO Median 
20 40 60 BO 100 120 140 160 lBO 200 > 200 size (ha) 

F.cological 
Classification 

Trout 21 9 2 2 5 2 2 2 1 1 17 6B 

Softwater walleye 3 6 6 6 9 3 7 4 7 3 29 145 

Hardwater walleye 0 0 0 0 0 ·o 0 0 0 1 0 181 

Centrachid-walleye 0 4 3 0 1 1 0 0 0 0 1 48 

Centrarchid 40 20 . 20 1 2 2 0 0 0 0 l 22 

Roughf ish-gamef ish 17 4 2 1 0 0 1 0 1 0 l 15 

Bullhead 10 0 0 0 0 1, 0 0 0 0 0 9 

Northern pike-sucker 35 30 16 7 2 2 4 2 3. 1 6 36 

Unclassified 37 11 2 1 0 1 0 0 0 1 2 11 - - - - - - - -
TOTAL.S 176 91 51 18 19 12 15 9 12 7 58 33 



Aswithrnos 
COJ1lplist\e'{.i bY': 
work;t .. ..1~1;ip~ 
for co.fl.~il'llj.ip~\ 
the nine~fi~~~ 
(AitkiR,··~.r~~tA..i 
ley and Wat~ 

duct was ac
r his editorial 

~···~··~~~··-~-~t~~·~~~··~~·~-~-~~···~~-·~·~~·~Jt~ J. Skrypek 

~·-·-~···~·-~~t-···~·~·~·~·~~-···--···~-~-~~~·~-·-J pilation~ and ions studies 

~··~--~~~~t~·~-·~··~·-·~···~~--~··~·--~·~·~--~·-' apids, Hinck-



(1979-85)* 

No. 128 Summary and Analysis of the Water Quality 
Monitoring Program from 1973 to 1978, by Ar
thur R. Peterson and Nancy Potthoff. October 
1979. 

No. 129 Fish and Wildlife Resources of the Mississippi 
River from lake Itasca to lake Winnibigoshish, 
by Thomas Kucera and Arthur Peterson. March 
1980. 

No. 130 Fish and Wildlife Resources of the Roseau River, 
by John W. Enblom. May 1982. 

No. 131 Parasites and Selected Anomalies of some 
Fishes of the North Central United States and 
Canada, by Ellis J. Wyatt and Philip P. Economon. 
September 1981 . 

No. 132 lake Management Planning Guide. December 
1983. 

No. 133 Aeration and Mixing Systems in Minnesota 
lakes, by David W. Pederson. December 1982. 

No. 134 Biological Survey of the Red lake River, by Paul 
A. Renard, Steven R. Hanson and John W. 
Enblom. June 1983. 

No. 135 A fish Management Guide for Northern Prairie 
Farm Ponds, by James A. Schneider. August 
1983. 

No. 136 Water Quality Monitoring in Representative Fish 
lakes 1979 and 1980, by David Zappetillo, 
Harlan Fierstine and David Pederson. April 1984. 

No. 137 Biological Survey of the Otter Tail River, by 
Steven R. Hanson, Paul A. Renard, Nancy A. 
Kirsch and John W. Enblom. June 1984. 

*Complete list of all publications in the series available from 
Minnesota Department of Natural Resources, Division of 
Fisheries and Wildlife, Section of Fisheries, Box 12, 658 
Cedar St., St. Paul, Minnesota 55155. 


