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Introduction: A fisheries survey using Status and Trends (S&T) protocol was conducted on Beaver 
Lake, Alger County on June 18-25, 2018.  Fisheries Division’s S&T monitoring program is designed to 
randomly sample various sized lakes, using similar protocol to identify spatial and temporal trends among 
waters statewide. This survey was conducted under the National Park Service (NPS) Scientific Research 
and Collecting Permit (#PIRO-2017-SCI-0008). 
 
History:  Beaver Lake is 765 acres and is located in the Pictured Rocks National Lakeshore owned by 
NPS.  The area surrounding Beaver Lake is a designated wilderness area by NPS restricting the use of 
motors and wheeled traffic.  Beaver Lake carries an electric motor only regulation set by NPS. Beaver 
Lake has a maximum water depth of 39 feet and a shoreline perimeter of 4.9 miles. 
 
Beaver Lake is connected to Lake Superior via Beaver Creek, and to Little Beaver Lake by a small stream 
channel that flows out of Little Beaver Lake into Beaver Lake.  Beaver Lake is fed primarily through 
Little Beaver, Arsenault, and Lowney creeks.  Lowney Creek flows into the southeast corner of the lake.  
At the turn of the twentieth century, Beaver Creek was dammed to transport logs out to Lake Superior.  
Parts of the original dam and natural woody debris kept the dam relatively intact and lack levels 
artificially high for another half century.  The dam was finally removed in the early 1960’s (Loope 1993).  
Today, the creek contains considerable large woody debris and several holes up to three feet in depth.  
Rainbow trout (steelhead) and Coho salmon currently are known to ascend Beaver Creek and to enter 
Lowney Creek, which has several large areas of gravel substrate suitable for spawning.  Lowney Creek 
has a series of dam structures, which are remnants from a long-time resort owner who created waterfowl 
and fishing opportunities for their guests.  Through 1955, access to Beaver Lake fishery was through the 
private resort owner by permit only and to renters.  Permits became hard to come by and Michigan 
Department of Conversation (MDOC; today MDNR) pursued acquiring easements across timber 
company lands to access Little Beaver Lake.  In 1958, Forestry Division finally secured these easements 
and began planning for a campground on Little Beaver Lake.  In 1972, the land surrounding Beaver Lake 
came under the administration of NPS.  
 
The first stocking record for Beaver Lake dates to 1905 when 600 fingerling largemouth bass were 
stocked (Table 1).  In June 1953, a biological inventory was conducted on Beaver Lake finding the 
presence of a coolwater fishery along with a few anadromous species.  The survey used gill nets and seine 
tows and found white sucker, rock bass, rainbow trout (steelhead), smallmouth bass, brook trout, yellow 
perch, northern pike, spottail shiner, bluntnose minnow, logperch, Johnny darter, and blacknose dace.  
Angler reports during this time indicate catches of smallmouth bass up to 7 and a half pounds were 
common and northern pike up to 14 pounds were also caught by anglers.  Fisheries management through 
the 1960’s focused on the species already present in the lake despite public proposals for muskellunge and 
bluegill stocking. 
 
Then in 1968, splake stocking began with stocking in most years through 1977.  Lake trout were stocked 
in only one year (1976) and fisheries managers quickly realized these two programs did not meet the 
available habitat in Beaver Lake or fit well in the existing fish community.  A netting survey conducted in 
1980 captured walleye (ages 7 and 8), smallmouth bass, yellow perch, rock bass, rainbow trout, rainbow 
smelt, common white sucker, and burbot.  Angler reports during the early 1980’s, indicate northern pike 
catches of up to 40 inches.  From 1983 to 2000, walleye were stocked periodically with the intent to build  
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a walleye fishery. A 1984 fall netting survey investigating the success of the stocked walleye captured 
one walleye at 25 inches, smallmouth bass, yellow perch, rock bass, brown bullhead, and common white 
sucker.  In 2000, following multiple Fisheries Division walleye assessment surveys and a fisheries 
assessment by NPS, enough natural reproduction was documented that NPS administration requested to 
cease walleye stocking.  The National Park Service preferred to move to management of park fisheries 
according to their legal mandate to manage for native species in self-sustaining populations. 
 
Methods: This survey used S&T protocols and captured fish utilizing large and small mesh fyke nets, gill 
nets, seines, trap nets, and nighttime electrofishing (Table 2).  Total lengths were recorded for all fish.  
For game fish, spine and scale samples were collected from 10 fish per inch group for age determination.  
Water quality, shoreline development, lake stratification, and nearshore habitat were assessed on August 
13, 2018 using the methods detailed in Wehrly et al. (2010).  Total catch, average total length, and 
biomass were calculated using all sampling efforts.  Catch per unit effort (CPUE) was calculated using 
large mesh fyke, small mesh fyke, trap nets, and experimental gill nets. 
 
Results: A total of 1,105 fish were captured during the survey comprised of 18 different species (Table 
3).  Predators or gamefish species (northern pike, smallmouth bass, rock bass, yellow perch, and walleye) 
comprised 56% of the total catch by number and 48% of the total biomass.  Pelagic species, such as 
panfish and minnows comprised 35% of the total catch by number and 2% of the total biomass.  For 
benthic species (common white sucker, bullhead, and longnose sucker) represented 9% of the total catch 
by number and 51% the total biomass. 
 
Yellow perch catch totaled 264 and had an average total length of 5.2 inches and a length range of 2 to 13 
inches.  As indicated by length frequency, nearly 5% of yellow perch were greater than preferred 
harvestable size at 7 inches.  Age analysis indicated yellow perch were growing 0.2 inches below 
statewide average (Schneider et al. 2000).  Age analysis also found nine age classes (ages 1 to 7, 9 and 
10).  Catch per unit effort for yellow perch was 8.4 fish/net lift. 

Rock bass catch totaled 290 and had an average total length of 5.5 inches and a length range of 1 to 9 
inches.  Length frequency analysis indicated 37% of rock bass were greater than preferred harvestable 
size at 6 inches.  Age analysis for rock bass revealed six age classes (ages 2-7).  Rock bass were estimated 
to be growing at statewide average.  Catch per unit effort for rock bass was 9.5 fish/net lift. 

Smallmouth bass catch totaled 21 with an average total length of 10.4 inches and a length range of 6 to 18 
inches.  Approximately 24% of smallmouth bass were legal size (14 inches) or greater.  Growth for 
smallmouth bass was determined by using spines and scales and was found to be near statewide average 
at 0.2 inches below statewide average.  Catch per unit effort for smallmouth bass was 0.7 fish/net lift. 

Pumpkinseed sunfish catch totaled 9 with an average total length of 4.8 inches and a size range of 2 to 6 
inches.  Length frequency analysis indicated 22% of pumpkinseed sunfish were greater than preferred 
harvestable size at 6 inches.  Age and growth analysis for pumpkinseed sunfish found them growing at 
0.4 inches below statewide average and a total of three age classes (ages 3-5).  Catch per unit effort for 
pumpkinseed sunfish was 0.3 fish/net lift. 

Three northern pike were captured during the survey. Northern pike averaged 27.2 inches and had a 
length range of 22 to 30 inches.  Two-thirds of the northern pike were greater than 24 inches (legal size).   
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Northern pike growth could not be estimated due to the small sample size.  Age classes captured for 
northern pike were ages 4 and 5.  Catch per unit effort for northern pike was 0.1 fish/net lift. 

The catch for walleye totaled 35 with 26% of fish captured greater than legal size (15 inches).  Average 
total length for walleye was 11.5 inches and the length range was 1 to 22 inches.  Age analysis of spines 
revealed six age classes (ages 1-4, 9, and 10).  All walleye were of natural recruitment.  Growth analysis 
using spines found walleye growing at 0.2 inches below statewide average.  Catch per unit effort for 
walleye was 0.9 fish/net lift. 
 
Common white sucker catch totaled 74.  Average total length for common white sucker was 14.6 inches  
and the length range was 2 to 21 inches.  Catch per unit effort for common white sucker was 1.8 fish/net 
lift.  Other notable species captured during the survey were logperch (n=168), Iowa darter (n=92), Johnny 
darter (n=60), spottail shiner (n=57), brown bullhead (n=18), trout-perch (n=2), Coho salmon (n=1), and 
ninespine stickleback (n=1). 
 
The trophic status of a lake refers to overall productivity (biomass).  Lakes can be described as 
oligotrophic, mesotrophic, and eutrophic which are defined as low, medium, or high productivity, 
respectively.  Water samples collected in 2018 were examined for chlorophyll-a, total phosphorus, total 
nitrogen, and alkalinity, which are parameters used to measure a lake's productivity.  Chlorophyll-a  
concentrations were identified as low (0.22 ug/L), where low is <1.9 ug/L, medium is 1.9-4.8 ug/L, and 
high is >4.8 ug/L (Wehrly et al. 2015).  Total phosphorus was found to be low (6.6 ug/L), where low is 
<9 ug/L, medium is 9-20 ug/L, and high is >20 ug/L.  Total nitrogen was found to be low (0.391 mg/L), 
where low is <0.403 mg/L, medium is 0.403-0.750 mg/L, and high is > 0.750 mg/L.  Total alkalinity is a 
measure of buffering capacity and plays an important role in determining pH and consequently, overall 
lake productivity.  Alkalinity values in Michigan inland lakes can be classified into low (<49.5 mg/L as 
CaCO3), medium (49.5-141.5 mg/L), and high (>141.5 mg/L) categories. In 2018, alkalinity in Beaver 
Lake I was 90 mg/L.  Measurement for pH was conducted at the water surface and was 9.2 (basic). 
 
Dissolved Oxygen (DO) is a critical component to suitable habitat in aquatic ecosystems.  Dissolved 
oxygen in lakes derives from the atmosphere as well as from aquatic plants via photosynthesis. 
Concentration of DO in lakes can limit the distribution and growth of fish as well as the size composition 
and biomass of zooplankton, which is a primary food resource for juvenile and prey fishes. 
Concentrations of DO begin to limit fish populations at approximately 4.0 mg/L and are often lethal 
below 0.5 mg/L.  A profile of the water column was conducted on August 13, 2018 (Figure 1).  Dissolved 
oxygen was found suitable down to 23 ft.  Critical depth is defined as the depth at which DO 
concentrations are below 0.5 mg/L which may be lethal to fish populations.  The recorded critical depth 
was 26 ft.  The thermocline (metalimnion) was identified to be around 18 to 26 ft. 
 
Secchi disk readings are an excellent indicator for primary production occurring in the water column.  
Two Secchi disk readings were taken in 2018, one in June and again in August.  Secchi disk readings for 
June and August were 12 and 18 ft, respectively.  Using the above water quality parameters, Beaver Lake 
can be characterized as an oligotrophic lake, which typically supports a simple fish community and 
moderate to low biomass.  Because Beaver Lake has a series of inlets and direction connection with Lake 
Superior fish community is more diverse than other oligotrophic inland lakes in the eastern Upper 
Peninsula. 
 
Large woody debris is an important habitat component of lakes providing structure for fishes and  
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stabilizing lake sediments.  Humans can have a significant impact on habitat conditions in lakes by 
removing large woody debris in nearshore areas.  On August 13, 2018, a shoreline habitat assessment was 
completed considering shoreline development (dwellings per mile), shoreline armoring (% hardened 
shoreline), and large woody debris (number of submerged trees per mile).  No shoreline armoring or 
dwellings were observed.  Large woody debris was assessed and was estimated at 36.9 trees per mile.  
Density of large woody debris in Michigan lakes can be classified into low (<1.1 trees/mi), medium (1.1 
to 22.7 trees/mi) and high (>22.7 trees/mi) categories (Wehrly et al. 2015).  Water temperatures during 
the survey varied between 66 and 69°F. 
 
Discussion:  Overall, the fish assemblage of Beaver Lake is more diverse than most medium-deep lakes 
in Michigan.  In 2018, species richness was high (18 species), where species richness can be classified as 
low (<10 species), moderate (10-17 species), and high (>17 species) (Wehrly 2015).  Additionally, the 
number of species detected in Beaver Lake increased in 2018 compared to 2005 to 18 from 15 species, 
respectively.  However, a few different species were represented in each sample (Table 3).  Because 
Beaver Lake has a direct connection to Lake Superior, species richness should be higher than an isolated 
inland lake and expected to vary in composition over time.  The slight increase in the number of species 
from 2005 to 2018 is likely due to sampling variability and timing. 
 
For the past 18 years, fisheries management has shifted to a “hands-off” approach to the Beaver Lake fish 
community per the NPS mandate to manage native stock fisheries.  Typically, the biomass of a balanced 
fish community should consist of 33% each of piscivores (i.e.  predators), pelagic species (e.g. panfish 
and minnows), and benthic species (e.g. suckers).  In 2018, total biomass was 48% piscivores, 1% pelagic 
species, and 51% benthic species.  As a comparison, in 2005 total biomass was 63% piscivores, 1% 
pelagic species, and 36% benthic species.  Survey efforts in 2005 and 2018 used similar gear types and 
number of sampling gear.  Locations were also duplicated for placement of netting gear.  It appears the 
piscivore community has come closer to balance while benthic species biomass continues to increase.  
Pelagic species remained unchanged.  Due to the predominate substrate of sand in the littoral zone and 
lack of aquatic vegetation, pelagic species have very little habitat for orientation cover or nursery areas 
for juvenile stages.  Therefore, fisheries managers expect the pelagic community to remain low in 
abundance and biomass. 
 
Walleye are native to the Lake Superior drainage.  Colby et al. (1979) found that walleye can move 
distances up to nearly 300 km (186 miles) to spawn at preferred locations.  Because of the direct 
connection with Lake Superior, walleye may possibly utilize Beaver Lake for foraging or spawning 
behaviors.  Previous to MDNR stocking walleye (1983-2000), during a 1980 netting survey conducted in 
Beaver Lake, two adult walleye were captured.  Then in a 1984 netting survey, one walleye at 25 inches 
was captured.  It is likely during this time, walleye abundance was below a density capable of producing 
consistent recruitment and therefore not yielding any to anglers.  Another possible explanation for the 
presence of few adult walleye in the 1980 and 1984 surveys is that these fish came from Lake Superior. 
 
In 1996, NPS funded a study which investigated the sedimentation history and sand movement in Beaver 
Lake to help determine whether walleye spawning habitat existed prior to the construction of a logging 
dam on Beaver Creek at the turn of the century.  This study found that sand deposition due to elevated 
lake levels caused by the logging dam was not significant and did not bury any pre-existing spawning 
areas for walleye (Hoff 1996).  However, the study did identify two areas of substrate (<2% of shoreline 
length) consisting of gravel, pebble, cobble, rubble, and sandstone in quantities thought to possibly 
support natural reproduction of walleye.  During the 1997 walleye population assessment conducted by  
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NPS, most of the sexually mature walleye captured were on or near these two areas.  From the 1997 
assessment, the walleye population was estimated (Peterson) at 648 walleye or 1.2 fish per acre in Beaver 
Lake.  When comparing Beaver Lake with other Eastern Upper Peninsula lakes, the walleye population 
would be considered a low to moderate density. 
 
Multiple year classes of walleye were represented in the 2018 survey suggesting somewhat consistent 
recruitment in Beaver Lake (Figure 2).  Walleye populations with growth near statewide average is 
considered good in the Upper Peninsula.  Walleye in Beaver Lake are growing near statewide average and 
reaching legal size (15 inches) during their third year (Age-3).  Assuming recruitment continues, walleye 
in Beaver Lake should continue to provide a fishery to the anglers seeking a remote fishing experience. 
 
Both MDNR and NPS continue to question the low catches of northern pike in the PRNL (i.e. Chapel 
Lake).  Using the results from the netting surveys conducted between the 1950’s to the 1990’s, the Beaver 
Lake northern pike population can be characterized as one carrying few large individuals and always a 
small component of the survey catches.  According to the MDNR creel survey conducted in 1997, 
northern pike had the second highest catch rates (behind walleye) suggesting high angler interest for 
northern pike in Beaver Lake.  However, the species with lowest harvest in 1997 was northern pike.  In 
2018, the northern pike catch was substantially lower than in 2005 (2005 has highest northern pike catch 
documented in file).  The forage community (soft-rayed and pelagic species) appears to be plentiful 
enough to sustain a northern pike population.  This can be evidenced by the growth estimated for northern 
pike in 2005 which was 1.8 inches above statewide average.  A growth estimate could not be made for the 
2018 sample due to small sample size. 
 
It is unknown at this time why northern pike abundance may have declined in Beaver Lake over the past 
15 years.  Considering suitable habitat requirements for northern pike such as dissolved oxygen and water 
temperatures, Beaver Lake summer conditions are acceptable (Figure 1).  Pierce et al. (2013) found that 
northern pike were more tolerant of winter kill conditions (dissolved oxygen <0.5 mg/L) than previously 
documented.  Winter conditions have not been evaluated on Beaver Lake and a winter limnological 
profile should be considered to help understand more about possible responses by the northern pike 
population. 
 
There was a substantial increase in the rock bass catch between 2005 and 2018.  In 2005 rock bass totaled 
13, while in 2018 a total of 290 rock bass were captured.  Using catch per unit effort (CPUE) as an index 
for the change in rock bass abundance, CPUE for rock bass was 0.38 and 9.5 fish/net lift in 2005 and 
2018, respectively.  The increase in total catch could be due to variability in sampling, but it is more 
likely a response of an actual increase in the rock bass population. 
 
Yellow perch and smallmouth bass catches remain relatively unchanged between 2005 and 2018.  Growth 
and size structure remained the same for both species.  The high number of minnow species captured in 
this survey is a reflection of the number of inlet streams feeding Beaver Lake (Little Beaver Lake) and the 
direct connection with Lake Superior. 
 
Management Recommendations:  Beaver Lake should continue being managed for species currently 
represented in the fish community.  Michigan DNR should continue working with NPS to determine the 
best decisions for maintaining the angling opportunities at Beaver Lake.  Fisheries managers should 
continue to monitor the walleye and northern pike populations.  For walleye, consideration should be 
given to conducting a study to investigate movement and residence of the walleye population.  Using  
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Passive Integrated Transponder) tags or acoustic telemetry would understand more about the spatial and 
temporal movement of walleye using Beaver Lake and Lake Superior.  For northern pike, more 
information needs to be gathered on winter conditions and dissolved oxygen in the water column and 
whether this is a limiting factor for the success of northern pike in Beaver Lake.  If climate change is a 
contributing factor, a long-term monitoring plan for water temperatures should be developed. 
 
Lastly, Fisheries Division should continue to work with conservation districts, local Cooperative Invasive 
Species Management Areas, and NPS to continue the prevention of any aquatic invasive species 
introductions to Beaver Lake.  Boat wash stations, public education, informational signage, and continued 
monitoring should be implemented where funding and resources are available. 
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Table 1.-Species, age at stocking, and the number by year stocked into Beaver Lake, Alger County. 
 

Year Species (strain) Age Number Average Length (inches) 
1905 Largemouth bass Fingerling 600 - 
1968 Splake Yearling 2,000 6.0 
1969 Splake Yearling 2,000 6.0 
1970 Splake Yearling 3,000 6.0 
1973 Splake Yearling 5,000 6.0 
1974 Splake Yearling 3,000 6.0 
1975 Splake Fall fingerling 15,000 5.0 
1976 Lake trout Yearling 15,000 - 
1977 Splake Fall fingerling 4,500 5.0 
1977 Splake Fall fingerling 6,000 5.0 
1983 Walleye Fry 1,500,000 0.4 
1984 Walleye Fry 1,600,000 0.2 
1990 Walleye Spring fingerling 16,345 1.6 
1991 Walleye Spring fingerling 15,320 2.3 
1992 Walleye Spring fingerling 15,080 1.7 
1993 Walleye Spring fingerling 11,003 1.9 
1994 Walleye Spring fingerling 11,068 1.7 
1996 Walleye Spring fingerling 16,317 1.6 
1998 Walleye Spring fingerling 7,600 1.6 
2000 Walleye Spring fingerling 5,040 1.9 
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Table 2.-Sampling effort during the S&T survey on Beaver Lake, Alger County June 18 to 25, 2018. 
 

Sampling Period Gear type Effort 
June 18 Seine 4 hauls (25 ft each) 
June 18 - June 20 Small-mesh fyke net 6 net lifts (3 nets) 
June 18 - June 21 Large-mesh fyke net 12 net lifts (4 nets) 
June 18 - June 21 Trap net 6 net lifts (2 nets) 
June 18 - June 21 Exp. Gill net 6 net lifts (2 nets) 
June 25 Nighttime electrofishing 30 minutes (1,816 seconds) 
 
 
 
Table 3.-Numbers, weights, lengths, and mean growth indices for fish species collected during the S&T 
surveys on Beaver Lake, Alger County in May 2005 and June 2018. Fish were captured using fyke nets, 
gill nets, trap nets, seines, and nighttime electrofishing gear. 
 

2005 Catch Summary 

Species Number 

Percent 
by 

number 
Weight 

(lb) 

Percent 
by 

weight 

Length 
range 

(inches) 

Average 
Length 
(inches) 

Percent 
legal or 

harvestable1 
Growth 
Index2 

Yellow perch 377 59.2 15.7 5.4 1-10 5.3 7 0 
Spottail shiner 115 18.1 1.8 0.6 2-4 3.8 - - 
White sucker 44 6.9 103 35.6 3-24 18.3 - - 
Northern pike 30 4.7 135.7 46.9 19-35 26.7 63 1.8 
Smallmouth bass 26 4.1 15.8 5.5 3-16 8.7 15 0.2 
Walleye 14 2.2 13.7 4.7 5-22 13.6 21  
Rock bass 13 2.0 3.1 1.1 2-9 6.4 62 0.4 
Logperch 5 0.8 0.1 0 3-3 3.5 - - 
Trout-perch 4 0.6 0.1 <0.1 3-4 4 -  
Pumpkinseed sunfish 3 0.5 0 <0.1 2-2 2.5 0 0.2 
Blacknose minnow 1 0.2 0 <0.1 2-2 2.5 - - 
Johnny darter 1 0.2 0 <0.1 1-1 1.5 - - 
Brook trout 1 0.2 0.1 <0.1 5-5 5.5 0 - 
Sculpins (family) 1 0.2 0 <0.1 2-2 2.5 - - 
Sea lamprey 1 0.2 0.4 0.1 16-16 16.5 - - 
Total 636 100 289.5 100         
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Table 3.-Beaver Lake, Alger County Status and Trends Catch Summary 2005 and 2018 (continued). 
 

2018 Catch Summary 

Species Number 

Percent 
by 

number 
Weight 

(lb) 

Percent 
by 

weight 

Length 
range 

(inches) 

Average 
Length 
(inches) 

Percent 
legal or 

harvestable1 
Growth 
Index2 

Rock bass 290 26.2 48.8 19.9 1-9 5.5 37 0 
Yellow perch 264 23.9 8.1 3.3 2-13 5.2 5 -0.2 
Logperch 168 15.2 1.1 0.5 1-3 2.7 - - 
Iowa darter 92 8.3 0.3 0.1 1-2 2.3 - - 
White sucker 74 6.7 111.0 45.3 2-21 14.6 - - 
Johnny darter 60 5.4 0.3 0.1 1-3 2.3 - - 
Spottail shiner 57 5.2 0.4 0.2 2-3 2.8 - - 
Walleye 35 3.2 28.3 11.6 1-22 11.5 26 -0.2 
Smallmouth bass 21 1.9 18.6 7.6 6-18 10.4 24 -1 
Brown bullhead 18 1.6 11.9 4.9 6-13 11.4 94 - 
Pumpkinseed sunfish 9 0.8 1.0 0.4 2-6 4.8 22 -0.4 
Sculpins (family) 8 0.7 0.1 <0.1 2-2 2.5 - - 
Northern pike 3 0.3 14.2 5.8 22-30 27.2 67 N/A 
Trout-perch 2 0.2 0.0 <0.1 3-3 3.5 - - 
Ninespine stickleback 1 0.1 0.0 <0.1 3-3 3.5 - - 
Central mudminnow 1 0.1 0.0 <0.1 2-2 2.5 - - 
Coho salmon 1 0.1 0.1 <0.1 6-6 6.5 0 - 
Longnose sucker 1 0.1 0.9 0.4 12-12 12.5 - - 
Total 1,105 100 245.1 100         
1 Harvestable size is 6 inches for pumpkinseed sunfish and rock bass and 7 inches for brown bullhead and 
yellow perch. All other game species based on statewide regulations. 

2 Average deviation from the statewide average length at age. Mean growth indices <-1 indicate below 
average growth, indices between -1 and +1 indicate average growth, and indices >+1 indicate growth is 
faster than statewide average. 
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Figure 1.-Limnological profiles for Beaver Lake, Alger County conducted in August 2005 and 2018. 
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Figure 2.-Age frequency for walleye captured during the S&T survey conducted on Beaver Lake, Alger 
County on June 18-25, 2018. 


