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Environment

Portage Lake and Torch Lake are two large, connected inland lakes in Houghton County that together
make up a significant portion of the surface area of the Portage-Torch Lake System (PTLS), or
Keweenaw Waterway, which connects Portage and Torch lakes to Lake Superior on both the eastern
and western sides of the Keweenaw Peninsula (Figure 1). Portage Lake, the larger of the two systems
with a surface area of approximately 9,640 acres and a maximum depth of 54 ft, contains a variety of
habitats and substrates, with clean gravel and cobble along the east shore, primarily sand substrate on
the west shore, and vegetated bays with organic substrates in the north and south ends. Dominant
macrophytes in these vegetated bays include coontail, Elodea, and Eurasian watermilfoil (Huckins
2017). Torch Lake, while smaller in size at 2,700 acres, is deeper, with a maximum depth of 115 ft.
Much of Torch Lake contains steep drop-offs close to shore, though shallow flats are also present
along the east shore along with pockets of submerged vegetation primarily southwest of the Narrows.
Portage Lake serves as the drainage for four primary rivers: the Pilgrim, Pike, Snake, and Sturgeon
rivers, encompassing a total drainage area of approximately 861 square miles (Figure 2). Torch Lake
serves as the drainage for the Trap Rock River and drains approximately 91 square miles. Portage and
Torch lakes are connected through a roughly 5-mile channel navigable by boat. The surrounding
geology is predominantly comprised of glacial moraine — a composite of glacial deposits of rock, sand,
and clay — and the land use is largely mixed and deciduous forest, with some areas of pasture
throughout and woody wetlands at the southernmost extent of the lakeshed (Figure 2).

Fishery Resource

History

The PTLS has undergone many changes throughout its history due to human development and
industry. In 1860, the Portage River, which serves as the outflow for the system to Lake Superior, was
first dredged to allow shipping access from Keweenaw Bay to the cities of Houghton and Hancock. In
1874, a project was completed to extend the northwest end of the Portage Canal by 22 miles to connect
with Lake Superior, allowing ships to pass through from one end of the Keweenaw Peninsula to the
other. Around the same time, the connecting waters between Portage and Torch lakes were dredged to
allow for shipping access to the mines along Torch Lake. Later, in 1935, the Portage Canal was
widened from 100 ft to 500 ft to allow for larger vessels. The PTLS, along with much of the
Keweenaw Peninsula, had a long history of copper mining dating back to the mid-1800s that caused
lasting effects on the system due to the deposition of stamp sands, the byproduct of mining waste at the
stamp mills. Torch Lake was the most heavily impacted — by the time mining activities ceased in
1968, approximately 200 million tons of stamp sands and mine tailings had been offloaded into the
lake, displacing 20% of the lake’s water volume and leading to widespread concern of contamination
(Hanchin 2016). Currently, moderate fish consumption advisories are still in place for both Portage and
Torch lakes, with more restrictive recommendations for Torch Lake fish (Upper Peninsula Eat Safe
Fish Guide, 2025). However, these recommendations are common across many waterbodies in the



Michigan Dept. of Natural Resources
Status of the Fishery Resource Report 0449, 2025 Page 2

Upper Peninsula and are simply meant to provide guidance on what species and sizes of fish are safest
to consume in a particular system.

The fish community in the PTLS is diverse due to its range of available habitats and connection to
Lake Superior. There are resident populations of many game species, including Black Crappie,
Largemouth Bass, Northern Pike, Smallmouth Bass, Walleye, and Yellow Perch, as well as routine
immigrations of Brown Trout, Steelhead, and other salmonids. A robust population of Lake Sturgeon
also exists in Portage Lake and the adjoining Sturgeon River system, with a catch-and-immediate-
release fishery for this species open from July 16 — March 15 each year. Fish stocking in both Portage
and Torch lakes has almost exclusively focused on Walleye since the first stocking event for the
species in 1905, though Lake Trout were the first recorded species stocked in 1897, and small stocking
efforts of adult Brook Trout and Rainbow Trout occurred in 1943 and 1986 (Table 1). Coho Salmon
were also stocked in the Portage Canal in the 1980s and 90s. In the early 2000s, the Michigan
Department of Natural Resources (MDNR) primarily focused on a two-tiered Walleye stocking
approach for Portage Lake consisting of annual spring fingerlings and any surplus swim-up fry
available from the hatcheries. Torch Lake was separately stocked with spring fingerlings from the
1980s — early 2000s (Table 2). State stocking ceased from 2006-2010 following a stocking moratorium
due to disease concerns from viral hemorrhagic septicemia (VHS), prompting stocking efforts to be
initiated by the Keweenaw Bay Indian Community (KBIC) in 2010. The MDNR resumed stocking
Portage Lake in 2011 following the elimination of the stocking moratorium, but did not continue
stocking in Torch Lake due to the connection between the systems. Both the MDNR and KBIC
stocked Portage Lake until 2013, at which point KBIC ceased stocking Portage Lake at the request of
the MDNR to avoid overstocking and potentially reducing survival of stocked fish due to increased
competition for food and habitat. Torch Lake has not been stocked since 2012. The current stocking
prescription for Portage Lake includes stocking 100,000 spring fingerling Walleye in odd-numbered
years, along with up to an additional 1 million fry in those same years when surplus fry are available.
This biennial approach is recommended across MDNR’s Fisheries Division to limit competition for
food and habitat between successive year classes (Dexter and O’Neal 2004). In addition, a new
stocking prescription is also now in place as of 2024 for stocking up to 10,000 fall fingerling Great
Lakes Muskellunge annually into Chassell (Pike) Bay in Portage Lake, if availability exists from the
hatcheries. However, it should be noted that, given the state’s limited Muskellunge rearing capacity,
Portage Lake is not expected to receive Muskellunge stocking efforts in the near future.

Historical survey efforts in the PTLS date back to 1955 and were common throughout the 1960s and
1970s but have been limited since in part due to difficulty sampling due to staffing declines and its
large size and geographic location. Particular items of note from surveys in the 1960s and 1970s
included quality Yellow Perch fisheries, increasing Walleye populations as stockings increased, and
the capture of a Muskellunge in Upper Entry in 1973. Alewife were first detected in a survey in 1962
and were much more commonly encountered by 1971. One of the primary changes in the PTLS has
been the extirpation of Sauger, once a common gamefish. Surveys in the 1960s documented strong
Sauger populations, and the species was regulated with a 20 fish daily possession limit beginning in
1960. Likely in response to declines being observed, a more conservative 13 minimum size limit and
5 fish daily possession limit was enacted in 1968. The current state record Sauger was caught in Torch
Lake in 1978, measuring 25.5 inches and weighing over 6.5 1bs., but Sauger have not been captured in
a survey in the PTLS system since. While the cause for the disappearance of Sauger is unknown,
habitat changes from mining, overharvest, and the proliferation of Walleye from stockings and natural
reproduction were likely major contributing factors. General surveys were conducted in 1988 and
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1999, both of which documented a similar overall species composition to the current community.
Interestingly, the 1988 gill-net survey captured 34 Brown Trout between 13 and 27 inches despite that
species not receiving stocking in that system. While it is not uncommon for salmonids to show up in
Portage Lake given the connection to Lake Superior, surveys have typically only captured one or two
individuals. The PTLS’s fishery was last extensively surveyed in 2007 as part of the MDNR’s Large
Lakes Program, which combined spring assessment work, a fish tagging and movement study, and
angler creel data (Hanchin 2016). Overall, the survey documented an exceptional Walleye fishery with
moderate abundance, above-average growth rates, diverse size structure, and good trophy potential.
The Northern Pike fishery was also described as high quality, with good densities, robust size structure
featuring large individuals, and fast growth rates. The adult Walleye population in the PTLS was
estimated at 17,147 (1.3/acre) using spring mark-recapture methods and 42,231 (3.2 per acre) using
angler tag return methods. Growth rates across age classes averaged 1.5 inches above the state average.
Movement data from the tagging study showed Walleye most frequently inhabited Portage Lake,
especially during the spawning season, with some movement into North Entry and other parts of the
waterway and Lake Superior during other times of the year, but limited movement into Torch Lake.
Walleye in Torch Lake had much greater emigration rates to other parts of the PTLS, but this
movement did not occur during the spawning season. Results from this movement study have been
further supported by recent acoustic telemetry work by the U.S. Fish & Wildlife Service (Shier 2023).
Regarding the fishery, Walleye was the most popular species targeted during the open water season
(78% of anglers who reported targeting a species), while Northern Pike was the most targeted species
during the ice fishing season (57% of anglers) by a small margin over Walleye (42% of anglers).
Harvest rates for Walleye differed by size, with the highest harvest rates documented for Walleye 15-
18” and above 25”. The Walleye regulation has since changed on Portage Lake to allow for harvest of
only 1 Walleye > 23” in the daily possession limit of 5.

Limited survey work has been undertaken on Portage and Torch lakes by the MDNR since the large-
scale effort in 2007, though survey data and biological information from the spring spear fishery are
collected annually by KBIC. These data have shown consistent size structure and a wide range of ages
of Walleye persisting in the system since 2011, when the quota system for spring spearing was
established on Portage Lake. This annual quota is currently set at approximately 8% of the estimated
Walleye population size in the system. To date, the full quota has never been harvested on Portage
Lake, and in most years harvest only reaches 20-50% of the full quota amount. Additionally,
collaborative fall nighttime electrofishing surveys were conducted by the Great Lakes Indian Fish &
Wildlife Commission and MDNR from 2010-2015 to attempt to track Walleye recruitment in the
system and determine relative contributions of stocking and natural reproduction, but ultimately the
efforts failed to capture many young-of-year Walleye. Given the fishery was stable, the agencies
believed the results indicated an inability to effectively capture these young-of-year fish with this
survey method, and future efforts were cancelled. In the fall of 2023, a single MDNR crew attempted
to survey young-of-year Walleye on Portage Lake while scouting the system for good quality Walleye
spawning habitat but were unable to capture any young-of-year Walleye.

The high-quality fisheries for Walleye, Northern Pike, Black Crappie, and Smallmouth Bass in the
PTLS have grown in popularity over the years, hosting Professional Walleye Trail championships in
2003 and 2004 as well as several television shows. The system is also currently the location of the
Season Kickoff Walleye Tournament held annually by the Copper County Walleye Association since
2020.
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Current status of the fish community

In April 2024, four MDNR crews collaborated for two weeks to conduct mark-recapture Walleye
population estimate surveys on both Portage and Torch lakes to obtain updated information on the
adult Walleye populations. In the summer, two crews spent a week conducting Status & Trends (S&T)
surveys of the overall fish community on Portage Lake, and one of the crews additionally surveyed
Torch Lake the following week. This report will summarize and discuss the results of the 2024 survey
efforts.

Spring Walleye Population Estimates

Mark-recapture surveys for Walleye were conducted separately on Portage Lake and Torch Lake due
to ice-off occurring on the two lakes at different times (see Figure 1 for the areas classified as Portage
Lake and Torch Lake for survey purposes). During both surveys, all Walleye captured were measured
to the nearest 0.1 inch and marked by removing a section of the dorsal spine, which was retained for
ageing analysis (10 Walleye per sex per inch bin, where possible). In Torch Lake, the left pectoral fin
was also clipped to differentiate fish marked in that system versus those marked in Portage Lake. This
was beneficial to evaluate the assumption that there was minimal movement of Walleye between
Portage and Torch lakes during the spawning season (Hanchin 2016). To calculate the population
estimate, the Chapman estimator (Chapman 1951) was applied to the number of marked and
recaptured individuals in each length bin (0 — 14.9”, 15 - 19.9”, > 20”) to produce an abundance
estimate within each length bin that was summed across length bins to produce a total Walleye
population estimate with variance. During both surveys, length data and ageing structures were also
collected on all Northern Pike and Yellow Perch captured to evaluate size structure and growth rates.
Too few Yellow Perch were captured to accurately describe their size structure and growth. All other
fish captured in fyke nets were measured to the nearest inch bin and released. In several cases, catches
of Brown Bullhead and Redhorse spp. were very high and only counts were obtained to increase
efficiency.

The marking phase of the survey began on Portage Lake on April 5, 2024, and continued daily until the
recapture run on April 15. Both overnight sets of large-mesh fyke nets (50-, 70-, or 100-foot leads) and
nighttime pulsed-DC boat electrofishing were used to capture fish during the marking phase (2-3 crews
per day). The recapture run was completed in one night by 4 boat electrofishing crews. Water
temperature during the Portage Lake survey varied considerably by location but generally was mid-to-
upper 30s at the beginning of the survey, and mid-40s during the recapture run. Temperatures in
Chassell Bay warmed faster than the rest of the lake, and concentrations of mature Walleye, especially
females, were highest here throughout much of the survey. By the time of the recapture run, many of
these mature females were no longer present and a new wave of immature Walleye had moved into
Chassell Bay, potentially impacting the ability to recapture those marked females. This contributed to
the decision to use a sex-combined estimate for the total spawning population size due to the variance
in the female-specific estimate. In summary, in Portage Lake, 3,282 unique Walleye were captured and
marked (1,646 males and 1,636 females) during the marking phase. During the recapture phase, 602
Walleye (334 males and 268 females) were captured, and 93 (75 males, 18 females) of these were
recaptures, producing a total sex-combined spawning population estimate of 19,500 Walleye (density =
2.02 Walleye/acre). Lengths of Walleye captured ranged from 11-31 and followed a normal
distribution, with most Walleye in the spawning population ranging from 18-25” with a peak at 19” for
males and 21” for females (Figure 3). Age estimates from dorsal spines revealed a wide range of ages



Michigan Dept. of Natural Resources
Status of the Fishery Resource Report 0449, 2025 Page 5

present in the system, with all age classes from 3 — 21 documented, except age 20. The length and age
distributions revealed the spawning population is comprised of fish of diverse lengths and ages, a mark
of a healthy population. Growth rates of Walleye were robust, exceeding the state average growth rates
by an average of 1.2 inches across age classes (Figure 4). Total annual mortality was estimated at
16.9% for both Portage Lake individually and Portage and Torch Lakes combined using the Chapman-
Robson method for analyzing catch curves (Robson and Chapman 1961). A total of 446 Northern Pike
ages 1-8 were captured during the survey, with fish surpassing the state average growth rates by 2.5
inches on average. Size structure followed a normal distribution with most fish captured between 19-
257, but 32 fish greater than 30” were also sampled, including three at 39” (Figure 6). Other species
observed included Alewife, Black Crappie, Bluegill, Brown Bullhead, Burbot, Cisco, Lake Sturgeon,
Longnose Sucker, Mottled Sculpin, Mudpuppy (amphibian), Pumpkinseed, Rainbow Smelt, Rock
Bass, Round Whitefish, Ruffe, Sea Lamprey, Shorthead Redhorse, Silver Redhorse, Smallmouth Bass,
Steelhead, White Sucker, and Yellow Perch.

In Torch Lake, the walleye population survey marking phase began April 14, and, due to a cold front,
water temperatures remained low until the recapture survey on April 18 (upper-30s to low-40s).
Therefore, it is possible the peak spawn was not captured in Torch Lake, but the observance of post-
spawn females and a sufficient proportion of recaptures were observed in the catch prior to the
recapture run to justify the decision to end the survey. Due to the sharp drop-offs close to shore in
much of the lake, Torch Lake proved to be difficult to sample with fyke nets. As such, population
estimate surveys in the future should consider using electrofishing alone for both the marking and
recapture phases. In summary, in Torch Lake, a total of 214 unique Walleye were captured and marked
during the marking phase (123 males and 90 females). During the recapture phase, 67 Walleye (50
males, 17 females) were caught and 14 were recaptures, producing a sex-combined spawning
population estimate of 995 Walleye (0.37/acre). All recaptured fish were marked with a pectoral fin
clip indicating they were marked in Torch Lake. Walleye captured during the survey ranged from 14-
28” and the distribution was lightly skewed, with most Walleye captured being larger in size (22-267;
Figure 3). Estimated ages from dorsal spines revealed all ages 3-18 — except 16 — were present in the
system and growth rates were higher than Portage Lake, exceeding the state average across all age
classes by 2.4” on average (Figure 4). During the survey, some of the Walleye exhibited presence of
warts or small tumors. Staff believed this to be lymphocystis, a common viral infection that tends to
affect Walleye predominantly during the spawning season, when fish are aggregated and under higher
stress. A total of 138 Northern Pike were also captured during the survey, and sizes ranged from 12-
33” and followed a normal distribution, with a median of 23" (Figure 6). Ages 1-5 and 7 were present
in the system, and growth rates were strong and very similar to Portage Lake, with fish across age
classes growing an average of 2.4” faster than the state average. Other species observed during the
survey included Alewife, Black Crappie, Bluegill, Brown Bullhead, Largemouth Bass, Mudpuppy
(amphibian), Pumpkinseed, Rainbow Smelt, Rock Bass, Ruffe, Sea Lamprey, Shorthead Redhorse,
Silver Redhorse, Slimy Sculpin, White Sucker, and Yellow Perch. One 23.5” Splake was also
captured.

Summer S&T Surveys

S&T surveys were conducted according to a standardized statewide survey protocol designed to
provide a broadly encompassing view of a system, including presence, relative abundance, and growth
information of a variety of species in the fish community along with habitat, water quality, and
shoreline development information (Wehrly et al. 2015). For the fish community component, the S&T
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protocol requires use of multiple gear types, including large-mesh fyke nets, small-mesh fyke nets,
experimental 5-panel multi-mesh (i.e., multiple mesh sizes connected together in a single net) gill nets,
seines, and nighttime boat electrofishing (Wehrly et al. 2023). The amount of sampling effort required
was dependent upon the size of the system. In Portage Lake, 39 net nights of large-mesh fyke net, 12
net nights of small-mesh fyke net, 24 net nights of experimental gill net, and 10 daytime seine pulls
were completed from June 10 - 13. In Torch Lake, 18 net nights of large-mesh fyke net, 6 net nights of
small-mesh fyke net, 9 net nights of experimental gill net, and 6 seine pulls were completed June 17 -
20. Four 10-minute nighttime boat electrofishing transects in Portage Lake, and three 10-minute
transects in Torch Lake were completed on June 27, with all species collected and measured. Shoreline
habitat and development surveys, which consisted of enumerating visible and submerged large wood
near the shoreline and quantifying the number of dwellings on shore, and water temperature and
dissolved oxygen profiles were conducted on August 21 in both lakes. Water samples from both lakes
were also collected and submitted to a lab to determine alkalinity, nitrogen, phosphorus, and
chlorophyll-a concentrations. See Wehrly et al. 2023 for additional information on survey protocols.

Portage Lake

Fish community - During the S&T survey on Portage Lake, a total of 5,268 fish from 25 different
species were captured across all gears (Table 3). Brown Bullhead were by far the most abundant
species captured, accounting for 60.5% of the total catch by number. Next most abundant were Rock
Bass at 13.1% and Yellow Perch at 5.5%. The gill-net catch rate of Yellow Perch was 5.8/gill-net,
suggesting a low-moderate density of Yellow Perch in the system. Size structure of Yellow Perch was
also modest (average length: 7.5”, max: 11.6”) and growth rates were below state average, making
Yellow Perch the only evaluated species in the Portage Lake System exhibiting below-average growth.
Catch rates of Black Crappie, Largemouth and Smallmouth Bass, and other sunfish were low. Only 26
Black Crappie were caught averaging 8.9” (max length: 11.5”). Pumpkinseed were the most abundant
sunfish captured, but size structure was relatively truncated despite above-average growth rates.
Alewife were caught at a rate of 3.1/minute of electrofishing and many more were observed that were
not captured. Experimental gill-net catch rate of Northern Pike was 3.4/gill-net, suggesting the overall
population has moderate, healthy levels of recruitment and abundance in the system (Smith et al.
2016). The Northern Pike sampled during S&T had similar growth rates and size structure to pike
sampled during the spring survey, a good validation that the data collected during both surveys
represented the population well. Interestingly, Lake Sturgeon were captured at a rate of 0.5/gill-net, a
high rate for this species, which may give some indication of the abundance of this species in the
system. The size range captured Lake Sturgeon was 10 — 60 inches, showing the presence of different
year classes. Most Lake Sturgeon captured were subsequently PIT tagged before release for future
monitoring. Also of note is that an 11.5” Brook Trout was captured in a fyke net on the opposite
shoreline from the mouth of the Pilgrim River — a fin clip was taken and will be used in a genetics
research project determining origins of Brook Trout caught along the south shore of Lake Superior.
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Shoreline habitat & development - A total of four, two-mile stations were sampled on Portage Lake
across different types of shoreline habitats to get a representative sample of available habitats and
development. Dwellings per mile in these stations ranged from 15.5 — 49.5 and averaged 31.1/mile,
which is considerably higher than the average for large, deep lakes in the Western Lake Superior
Management Unit (WLSMU; mean = 10.3/mile; Wehrly et al. 2015). Similarly, dock density in the
stations ranged from 8.0 — 35.0/mile and averaged 22.4/mile, which was also well above average for
WLSMU lakes (Table 5). Both dwelling and dock densities were medium-to-high for all lakes
statewide (Wehrly et al. 2015). Despite these indications of high development around Portage Lake, the
system still had above-average densities of large woody debris in the shallows and along the shoreline
(32.1/mile; WLSMU average of 21.6/mile) and moderate levels of shoreline armoring (20.8%).

Summer limnology profile - Summer water temperature and dissolved oxygen concentration (DO)
profiles in Portage Lake measured on August 8, 2024 revealed sufficient DO for survival of cool-water
species like Walleye (> 3 mg/L) was present in the top 37 feet of the water column, and water
temperatures at most of these depths (Figure 7, Schneider 2002). Water temperatures across most of
these depths were also in the optimal range to promote growth (68-75°F) and did not exceed this range
anywhere in the water column (Bozek et al. 2014). Data was collected every two feet from the surface
to the bottom (58”).

Water quality - Water quality results in Portage Lake were indicative of a system with moderate
productivity and nutrient load and limited buffering capacity. Total alkalinity was measured at 50
mg/L, which is near the cutoff in place to differentiate low and moderate alkalinity systems (49.5
mg/L; Wehrly et al. 2015). Low alkalinity is common in the Western Upper Peninsula due to the
igneous and sandstone bedrock in the region which contains limited carbonate, and therefore, produces
limited buffering capacity. Chlorophyll-a concentration in Portage Lake was measured at 2.65 ug/L,
indicating a moderate overall level of phytoplankton productivity in the system. Total Kjeldahl
nitrogen concentration was 0.98 mg/L, which is above average compared to other large, deep Western
UP water bodies and other water bodies in the state (Table 5; Wehrly et al. 2015). Conversely, total
phosphorus concentration was 0.0049 mg/L, which is classified as low compared to lakes across
Michigan and the average values for large systems in the Western Upper Peninsula (Table 5; Wehrly et
al. 2015), suggesting phosphorus may be the nutrient limiting productivity in the system.
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Torch Lake

Fish community - A total of 1,388 fish representing 23 different species were captured across all gear
types (Table 4). Similarly to Portage Lake, Brown Bullhead dominated the catch at 37.2% of the total
number of fish caught and Rock Bass were next at 15.0%, followed by Pumpkinseed (11.8%) and
Alewife (9.9%). The Alewife catch rate was higher than Portage Lake at 4.5/minute of electrofishing.
While catch rates of panfish species were higher than in Portage Lake, they were still quite low at 3.6
Pumpkinseed/fyke-net and 1.6 Bluegill/fyke-net. Only nine Black Crappie were captured. Overall gill-
net catch rates were very low and Northern Pike and Ruffe comprised most of the catch. Northern Pike
gill-net catch rates were 1.1/gill-net, a lower catch rate than in Portage, but this may have been due to
at least one net that was tampered with (observed by an angler) or simply that Northern Pike were not
using offshore habitat in Torch Lake to the same degree as in Portage Lake, which is reasonable given
the deep water and limited offshore structure. Of note, one 10.5” Round Whitefish was captured in one
of the gill-net sets. Ageing structures were primarily taken on panfish and bass during the S&T survey
due to having collected sufficient samples of Walleye and Northern Pike during the spring survey.
Sample size for panfish and bass was relatively low, leading to limited data for ageing, but generally
indicated average growth rates for sunfish, above average growth rates for Smallmouth Bass (though
only 8 fish were aged), and slightly below average growth rates for Yellow Perch.

Shoreline habitat & development - Four two-mile stations were sampled to evaluate the extent of
shoreline development and density of large woody habitat. Density of dwellings ranged from 0.5 -
30/mile across stations, indicating both highly developed and undeveloped shorelines exist on Torch
Lake. The overall average density of dwellings was 9.8/mile, which is similar to the average for other
lakes in the region (Table 5). Density of docks (8.4/mile) and average percent shoreline armoring
(18.5%) were lower than for Portage Lake and considered moderate relative to statewide averages.
Large woody habitat density was high (90/mile on average), suggesting this habitat type is readily
available in portions of the system.

Summer limnology profile - Summer water temperature and DO profiles in Torch Lake measured on
August 8, 2024 revealed sufficient DO (> 3 mg/L) to support fish was present throughout the entirety
of the water column (0 — 102’; Figure 7; Schneider 2002). Water temperature was within the optimal
range (68-75°F) for cool-water species like Walleye from 9 — 25 ft (Bozek et al. 2014).

Water quality - Overall water quality results in Torch Lake were similar to Portage Lake, though
chlorophyll-a and nitrogen concentrations were significantly lower (Table 5). Chlorophyll-a
concentration was 0.88 pg/L, and total Kjeldahl nitrogen concentration was 0.43 mg/L, suggesting
lower nutrient inputs and overall productivity in Torch Lake compared to Portage Lake, likely due to
fewer tributary inputs and lower shoreline development. Total alkalinity in Torch Lake was 52 mg/L
and total phosphorus concentration was 0.0036 mg/L.
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Analysis and Discussion

Overall, the results of the extensive fisheries survey work in Portage and Torch lakes in 2024 revealed
fish populations continue to remain robust and stable in the system. Current Walleye and Northern
Pike populations are similar to the populations described during the intensive survey efforts in 2007,
with moderate abundance, impressive size structure, and fast growth rates, producing excellent
opportunities for anglers. In 2007, two different population estimates were conducted for Walleye, a
multiple-census method (mark-recapture spring survey) and a single-census method (angler tag
returns). These estimates varied widely, with the adult Walleye population size for the system
estimated at 17,147 for the multiple-census method, but at 42,231 for the single-census method
(Hanchin 2016). Differences in the 2007 estimates may have been due to a number of factors. The
single-census method relied on angler tag returns from anywhere inside or outside the system, which
includes North Entry, South Entry, Lake Superior, etc., not just Portage and Torch lakes. Also, angler
tag return estimates can tend to overestimate population size by anglers choosing not to report tagged
fish they caught, by tagged fish losing their tags (thereby preventing an angler from being able to
determine it was a tagged fish and report it), or by anglers simply not noticing the fish they captured
were tagged (Donnelly and Vaske 1992; Hightower and Pollock 2013). Conversely, the multiple-
census method may underestimate population size — provided a sufficient proportion of the population
is marked and enough recaptures are obtained during the recapture survey — if there is insufficient
mixing of fish after being marked or because some fish (e.g., females) are less likely to be encountered
during the survey, potentially leading to artificially high rates of recapture, a marked population that
isn’t fully representative of the true population, and a more conservative estimate of population size
(Van Den Avyle and Hayward 1999). While neither method is perfect, the MDNR has predominately
moved to the multiple-census mark-recapture survey-based estimates for financial and efficiency
reasons, as tagging studies are often much more expensive, time consuming, and take longer to
complete. Therefore, only the mark-recapture method was completed in 2024, and thus the estimate
from the 2024 study for Portage and Torch lakes (20,495 adult Walleye between the two lakes) should
only be compared to the multiple-census estimate from the 2007 study (17,147 adult Walleye). It is
also worth noting that, while sex-specific estimates were also generated for the 2024 Walleye
populations in Portage and Torch lakes, these were disregarded in favor of the sex-combined estimate
due to the number of new immature females captured during the recapture survey that did not have a
chance to be marked, as well as the decline in large females captured during the recapture survey, both
of which increased uncertainty in the female estimate and likely caused it to be overestimated.
However, more females were captured during this survey than most mark-recapture population
estimate surveys statewide (MDNR, unpublished data). For example, in Lake Gogebic, which has a
higher abundance of Walleye than Portage Lake, over 15,000 unique Walleye were captured in the
2022 survey, but just over 900 were females (5.8%), while in Portage Lake alone, nearly 1,900 unique
females were captured out of close to 3,800 (49.7%). This may suggest that either Portage Lake has a
higher density of female Walleye than most Walleye systems, or that the female Walleye in Portage
Lake reside in areas where they are more susceptible to capture for a longer period of time during the
survey. The age breadth of the Walleye population (fish from all but one age 3 — 21) indicates
consistent recruitment from natural reproduction and/or stocking is occurring in the system. The
presence of good numbers of older fish also reveals Walleye in the system have good survival and
longevity. This has been a consistent observation from KBIC’s Natural Resources Department since
2011, suggesting the population is not being overharvested by state or tribal fishers. This is further
supported by the Chapman-Robson estimation of total annual mortality in the PTLS of 16.9% (95%
CI: 15.3 — 18.4%), which is well below the 30-50% total annual mortality believed to exist in inland
Walleye populations statewide (Schneider et al. 2007). Supplemental Walleye stockings, particularly



Michigan Dept. of Natural Resources
Status of the Fishery Resource Report 0449, 2025 Page 10

the stockings of spring fingerlings, appear to be contributing well to the population. This can be
reasonably deduced from the higher relative abundances of age-3, 5, and 8 Walleye caught during the
survey (Figure 5), which correspond to the last 3 years in which at least 100,000 spring fingerlings
were stocked into Portage Lake (Table 1). Surplus fry stockings may also be contributing, as age-6
Walleye (fry-only stocking year) were more abundant than age-4 Walleye (non-stocked year). Age-4
Walleye — representing the only non-stocked year in the adult population — were the least abundant age
class in Portage Lake under 10 years old, suggesting the natural reproduction alone is not carrying the
population; however, the overall proportional contribution of natural reproduction and stocking
remains unknown. Efforts to evaluate this, potentially through new genetic techniques that do not
require capture of age-0 Walleye, should be considered. In the meantime, biennial stockings,
particularly of spring fingerlings, should continue to be prioritized in the system to bolster natural
reproduction and enhance this quality Walleye fishery.

Growth rates of Walleye, Northern Pike, and many other species in Portage and Torch lakes were fast
for systems in the UP, where growth rates are typically lower due to colder water temperatures (i.e.,
fewer growing degree days) and overall lower productivity. This is likely due to abundant forage
inputs from Lake Superior, predominantly Rainbow Smelt and Alewife, which were observed and/or
captured in high densities during the spring and summer, respectively. With the high growth rates for
Northern Pike, the state’s Northern Pike Management Plan recommends regulatory options for
Northern Pike either remain at a 24” minimum size limit or establish a 24-34” protected slot limit. For
both options, a two-fish bag limit would remain in place. The system is currently managed under the
24” minimum size limit, but managers should consider the potential for a protected slot limit to take
advantage of fast growth rates and increase the density of trophy Northern Pike in the Portage-Torch
Lake System. This is especially worth consideration given the current stocking prescription for Great
Lakes Muskellunge is unlikely to be filled due to limited rearing capacity.

S&T surveys revealed the species composition between Portage and Torch lakes was, unsurprisingly,
similar overall, with 71% of the total species captured between the two systems being found in both
lakes. Overall catch rates of fish, particularly panfish and bass species, during S&T surveys on both
Portage and Torch lakes were low, which was believed to have been caused by a cold front that moved
in prior to the beginning of the survey, causing these species to move farther offshore and making them
less susceptible to nearshore fyke nets and electrofishing. Popular Black Crappie fisheries exist in both
systems, along with other panfish fisheries in Torch Lake, but we feel the survey simply did not
capture these populations well with the gear used, as evidenced by an angler we encountered during
the survey whose Black Crappie catch in a few hours exceeded our survey totals.

Habitat and water quality surveys reveal both similarities and differences between Portage and Torch
lakes. While both lakes have pockets of development and natural shoreline, Portage Lake is overall
more developed and is continuing to be developed at a faster rate, with numerous new, large residences
recently being constructed on the system. This, along with connections to the cities of Houghton and
Hancock located along the North Entry channel, may be contributing to the higher nitrogen and
chlorophyll-a concentrations, and lower large woody habitat density in Portage Lake compared to
Torch Lake. However, Portage Lake boasts much more diversity of habitat and quality spawning
habitat for Walleye compared to Torch Lake, which is still devoid of quality substrates in many areas
due to stamp sand deposition. An additional habitat-related item to note is that Aquatic Nuisance
Control permits through the Michigan Department of Environment, Great Lakes, and Energy (EGLE)
have been issued to Chassell and Torch Lake townships since 2014 to treat Eurasian watermilfoil
(EWM) and starry stonewart with herbicides (2,4-D and triclopyr) in Chassell and Torch Bays since
2014. These treatments, while successful at decreasing biomass of EWM in Chassell Bay, also
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corresponded to increases and decreases in other native plant species as well as a 500% increase in the
amount of unvegetated substrate in the bay one year post-treatment (Huckins 2017). Herbicide
treatments have also been linked with poor larval survival and recruitment declines in freshwater fish
species (Dehner et al. 2021, Schleppenbach et al. 2022) and could also reduce habitats available for
certain species and life stages, especially since aquatic vegetation is not abundant across much of
Portage Lake. Caution should therefore be given before permitting or applying herbicide treatments. It
will also be important, with shoreline development around the lakes on the rise, that care is taken to
both minimize nutrient inputs from fertilizers and waste and preserve spawning and rearing habitats
nearshore to protect the health of the system and its fisheries into the future.

Fish health concerns have long been a topic in question on Torch Lake in particular, due to
tumors/warts being observed on fish dating back to the 1980s. During the spring survey, some Walleye
observed on one of the survey boats showed signs of lymphocystis, a common viral infection that often
produces odd warts or tumors on fish. While unsightly, this is not unusual and often tends to be most
prevalent during spring, likely due to the stress of spawning coupled with fish being in tighter
proximity to one another as they prepare to spawn. In the summer survey, no captured walleye
exhibited signs of active lymphocystis infection. While stressors such as poor water quality can make
fish more susceptible to this condition, the presence of these infections is not unusually high in Torch
Lake, therefore it is unlikely that these infections are a result of contamination or water quality issues.

Lastly, we acknowledge that the Portage-Torch Lake System is an expansive network of water and
many important areas of the system (i.e., North Entry, South Entry, tributaries) were simply not
surveyable under the scope of this work. We also acknowledge that both Portage and Torch lakes are
open systems, which violates one of the assumptions of the mark-recapture population estimate survey
we conducted for Walleye. However, data from angler tag returns and acoustic telemetry has shown
limited movement of Walleye out of both Portage and Torch lakes during the spawning season
(Hanchin et al. 2016, Shier 2023); therefore, we feel confident that our estimates in those systems were
not significantly impacted by immigration or emigration (which could lead to overestimation of
population size). Nevertheless, the estimates should not be interpreted as the full adult population
throughout the entirety of the PTLS, as Walleye most likely use other areas in the system to spawn as
well. Movement data also showed some fish will migrate at other times of year, so species densities in
Portage and Torch lakes proper may shift throughout the year.
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Management Direction

1. Continue stocking 100,000 spring fingerling Walleye and any surplus fry in odd numbered
years in Portage Lake

2. Consider the 24-34” protected slot limit and 2 fish daily possession limit regulatory option for
Northern Pike in the PTLS to take advantage of fast growth rates and increase the abundance of
trophy fish if the potential for stocking Muskellunge remains limited

3. Based on staff feedback, consider conducting future Walleye population estimate surveys with
only electrofishing if a Northern Pike evaluation is not also necessary

4. Consider each herbicide treatment independently for impacts to the native aquatic macrophyte
and fish community

5. Consider shoreline habitat improvements under guidelines offered by EGLE using the
Wisconsin Fish Sticks program for installing nearshore large woody material

6. Work with tribal agencies, private landowners, municipalities, townships, and conservation
groups to ensure proper monitoring and control of aquatic invasive species while considering
the impacts control mechanisms may have on the aquatic community

7. Consider efforts to evaluate recruitment source (stocking vs. natural reproduction) using
genetic techniques
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Table 1. Stocking history of Portage Lake, Houghton County.

Year

1905
1935
1936
1937

1937

1937
1938
1939
1940
1942

1943

1986

1986

1987

1989

1990

1991

1992

Species

WALLEYE
WALLEYE
WALLEYE
BLUEGILL

SMALLMOUTH

BASS
WALLEYE
WALLEYE
WALLEYE
WALLEYE
WALLEYE

RAINBOW
TROUT

BROOK
TROUT

RAINBOW
TROUT

WALLEYE

WALLEYE

WALLEYE

WALLEYE

WALLEYE

Distributing Unit

District 01

District 01

District 01

District 01

District 01

District 01

District 01

Tables and Figures

Development

Stage

Fry
Swim-up fry
Swim-up fry

4 month
4 month

Swim-up fry
Swim-up fry
Swim-up fry
Swim-up fry
Swim-up fry

Yearling

Adult

Adult
Spring
fingerling

Spring
fingerling

Spring
fingerling

Spring
fingerling

Spring
fingerling

Marking
Group

none
none
none

none
none

none
none
none
none

none

none

floy (dart) tag

floy (dart) tag

none

none

none

none

none

Number of
Fish
Stocked

150,000

425,000

350,000
5,000

300

275,000

450,000

750,000
6,535,000
2,000,000

200

125

125

4,000

133,587

31,279

51,061

71,160
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Avg.
Length
(cm)

28.00

43.00

3.80

4.19

4.20

4.90

4.20
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Year

1993

1994

1997

1998

1999

2000

2001

2002

2003

2003

2004

2004

2005

2005

Species

WALLEYE

WALLEYE
WALLEYE

WALLEYE

WALLEYE

WALLEYE

WALLEYE

WALLEYE

WALLEYE

WALLEYE

WALLEYE

WALLEYE

WALLEYE

WALLEYE

Distributing Unit

District 01

District 01
District 01

District 01

District 01

Lake Superior
Management Unit

Lake Superior
Management Unit

Lake Superior
Management Unit

Thompson State
Fish Hatchery

Western Lake
Superior
Management Unit

Thompson State
Fish Hatchery

Western Lake
Superior
Management Unit

Thompson State
Fish Hatchery

Western Lake
Superior
Management Unit

Development

Stage
Spring
fingerling

Spring
fingerling

Fall fingerling

Spring
fingerling

Spring
fingerling

Spring
fingerling

Spring
fingerling

Spring
fingerling

Swim-up fry

Spring
fingerling

Swim-up fry

Spring
fingerling

Swim-up fry

Spring
fingerling

Marking
Group

none

none
none

none

none

none

none

none

none

none

none

none

none

oxytetracycline

Number of
Fish
Stocked

54,800

106,029
1,880

63,133

33,944

57,883

85,121

36,222

1,500,000

47,691

2,050,000

79,629

4,500,000

49,970
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Avg.
Length
(cm)

4.70

4.30
8.90

3.90

4.00

3.78

4.50

4.95

0.70

3.90

0.70

3.73

0.70

5.02
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Year

2010

2011

2011

2011

2011

2011

2011

2012

2012

2012

2012

2013

2013

Species

WALLEYE

WALLEYE

WALLEYE

WALLEYE

WALLEYE

WALLEYE

WALLEYE

WALLEYE

WALLEYE

WALLEYE

WALLEYE

WALLEYE

WALLEYE

Distributing Unit

Keweenaw Bay
Tribal Fish
Hatchery

Keweenaw Bay
Indian Community

Keweenaw Bay
Indian Community

Keweenaw Bay
Indian Community

Keweenaw Bay
Indian Community

Northern Lake
Michigan
Management Unit

Thompson State
Fish Hatchery

Keweenaw Bay
Tribal Fish
Hatchery

Keweenaw Bay
Tribal Fish
Hatchery

Northern Lake
Michigan
Management Unit

Thompson State
Fish Hatchery

Keweenaw Bay
Indian Community

Keweenaw Bay
Indian Community

Development

Stage

Spring
fingerling

Green eggs

Spring
fingerling

Swim-up fry

Spring
fingerling

Sac fry

Spring
fingerling

Swim-up fry

Spring
fingerling

Sac fry

Spring
fingerling

Swim-up fry

Marking
Group

none

Fall fingerling oxytetracycline

none

oxytetracycline

oxytetracycline

oxytetracycline

oxytetracycline

none

oxytetracycline

oxytetracycline

oxytetracycline

oxytetracycline

oxytetracycline

Number of
Fish
Stocked

3,971

1,000

3,300,000

7,389

300,000

11,335

100,000

2,843

500,000

50,192

450,000

7,132

500,000
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Avg.
Length
(cm)

7.99

17.80

0.01

7.32

0.64

4.99

0.90

7.24

0.25

4.54

0.90

5.82

0.64
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Year

2013

2013

2014

2014

2015

2015

2016

2016

2017

2017

2018

2018

2019

Species

WALLEYE

WALLEYE

WALLEYE

WALLEYE

WALLEYE

WALLEYE

WALLEYE

WALLEYE

WALLEYE

WALLEYE

WALLEYE

WALLEYE

WALLEYE

Distributing Unit

Northern Lake
Michigan
Management Unit

Thompson State
Fish Hatchery

Northern Lake
Michigan
Management Unit

Thompson State
Fish Hatchery

Northern Lake
Michigan
Management Unit

Thompson State
Fish Hatchery

Northern Lake
Michigan
Management Unit

Thompson State
Fish Hatchery

Northern Lake
Michigan
Management Unit

Thompson State
Fish Hatchery

Thompson State
Fish Hatchery

Thompson State
Fish Hatchery

Northern Lake
Michigan
Management Unit

Development Marking
Stage Group
Spring oxytetracycline

fingerling Y 4
Sac fry oxytetracycline
Sprm'g none
fingerling

Swim-up fry oxytetracycline

Sprmg none
fingerling
Swim-up fry none
Sprmg none
fingerling
Swim-up fry none
Sprmg none
fingerling
Swim-up fry none
Swim-up fry none

Swim-up fry oxytetracycline

Spring

fingerling none

Number of
Fish
Stocked

51,521

1,500,000

110,704

1,100,000

100,000

1,200,000

110,648

1,000,000

54,309

1,250,000

850,000

350,000

100,957
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Avg.
Length
(cm)

4.67

0.90

4.44

0.90

4.24

0.90

4.43

0.90

4.32

0.90

0.90

0.90

4.22
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Year Species Distributing Unit Development
Stage
Thompson State .
2019  WALLEYE Fish Hatchery Swim-up fry
Northern Lake Sprin
2021  WALLEYE Michigan ﬁnperhi
Management Unit g g
Northern Lake Sorin
2023  WALLEYE Michigan pring
fingerling

Management Unit

Marking
Group

none

none

none

Page 19

Number of  Avg.
Fish Length
Stocked (cm)

1,000,000 0.90

140,436 4.32

110,738 3.99
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Table 2. Stocking history of Torch Lake, Houghton County.

Year

1897
1934
1987

1988

1988

1989

1990

1991

1993

1998

1999

2000

2001

2002

2003

2004

2012

2012

Species
LAKE

TROUT
WALLEYE

WALLEYE
SAUGER
WALLEYE
WALLEYE
WALLEYE
WALLEYE
WALLEYE
WALLEYE
WALLEYE
WALLEYE
WALLEYE
WALLEYE
WALLEYE
WALLEYE
WALLEYE

WALLEYE

Distributing Unit

District 01

Wolf Lake State Fish

Hatchery
District 01

District 01
District 01
District 01
District 01
District 01

District 01

Lake Superior
Management Unit
Lake Superior
Management Unit
Lake Superior
Management Unit
Western Lake Superior
Management Unit
Western Lake Superior
Management Unit
Keweenaw Bay Tribal

Fish Hatchery

Keweenaw Bay Tribal

Fish Hatchery

Development
Stage

Swim-up fry
Spring
fingerling

Swim-up fry

Spring
fingerling
Spring
fingerling
Spring
fingerling
Spring
fingerling
Spring
fingerling
Spring
fingerling
Spring
fingerling
Spring
fingerling
Spring
fingerling
Spring
fingerling
Spring
fingerling
Spring
fingerling

Fall fingerling

Spring
fingerling

Marking
Group

none
none
none
none
none
none
none
none
none
none
none
none
none
none
none

none

Number of
Fish Stocked

200,000
125,000
4,000

58,000
10,000
43,002
10,420
24,581
25,000
70,404
3,592
67,781
22,849
25,599
81,496
64,784
191

2,124
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Avg.
Length
(cm)

3.80
0.80
3.20
3.83
4.10
4.20
4.70
3.90
4.00
4.00
4.50
5.20
4.00
3.12
21.75

6.30
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Table 3. Total number and relative proportion of fish of each species caught during the Status & Trends
survey on Portage Lake in June 2024. Biomass was estimated by regression.

Number % of Total Catch by % of Total Catch by Average

Species caught Number Biomass Length
Alewife 149 2.8 0.2 55
Black Crappie 26 0.5 0.5 8.7
Brook Trout 1 0.0 0.0 11.5
Bluegill 6 0.1 0.1 6.1
Brown Bullhead 3,188 60.5 13.5 9.9
Common Carp 2 0.0 1.0 28.0
Golden Shiner 1 0.0 0.0 4.5
Hybrid Sunfish 1 0.0 0.0 8.5
Johnny Darter 6 0.1 0.0 2.1
Lake Sturgeon 13 0.2 5.2 24.3
Longnose Sucker 1 0.0 0.1 13.5
Northern Pike 111 2.1 15.6 22.5
Pumpkinseed 125 2.6 1.6 6.4
Rock Bass 688 13.1 8.3 7.4
Ruffe 16 0.3 0.0 4.7
Shorthead Redhorse 104 2.0 10.3 16.8
Silver Redhorse 187 3.5 25.0 20.1
Slimy Sculpin 1 0.0 0.0 2.5
Smallmouth Bass 9 0.2 0.6 12.9
Spottail Shiner 71 1.3 0.0 33
Trout-Perch 35 1.3 0.0 3.5
Walleye 65 1.2 6.9 18.1
White Perch 8 0.2 0.1 7.3
White Sucker 153 2.9 8.0 14.2

Yellow Perch 291 5.5 3.0 7.5
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Table 4. Total number and relative proportion of fish of each species caught during the Status & Trends
survey on Torch Lake in June 2024. Biomass was estimated by regression.

Species Number % of Total Catch by % of Total Catch by  Average
caught Number Biomass Length

Alewife 138 9.9 0.5 5.6
Black Crappie 9 0.6 0.7 8.8
Bluegill 59 4.3 1.0 52
Blacknose Shiner 13 0.9 0.0 2.3
Brown Bullhead 517 37.2 36.8 10.0
Common Carp 2 0.1 3.6 30.0
Creek Chub 1 0.1 0.0 2.5
Golden Shiner 23 1.7 0.0 2.4
Hybrid Sunfish 6 0.4 0.2 7.1
Northern Pike 15 1.1 5.4 22.9
Pumpkinseed 164 11.8 2.6 54
Rock Bass 208 12.0 6.5 6.2
Ruffe 36 2.6 0.0 4.6
Shorthead Redhorse 34 2.4 11.4 17.7
Silver Redhorse 46 33 19.0 20.3
Smallmouth Bass 8 0.6 1.4 12.8
Spottail Shiner 8 0.6 0.0 3.2
Trout-Perch 2 0.1 0.0 3.5
Walleye 7 0.5 3.6 21.2
White Perch 4 0.3 0.2 8.8
White Sucker 24 1.7 6.1 16.6
Yellow Perch 63 4.5 0.8 7.1
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Table 5. Water quality and shoreline habitat and development survey results from Portage and Torch
lakes during Status & Trends surveys in Summer 2024 compared to other large, deep lakes in the Western
Lake Superior fisheries management unit (WLSMU) and statewide. Regional and statewide averages
were obtained from Wehrly et al. 2015.

Portage Torch

Parameter WLSMU Statewide
Lake Lake

Total alkalinity (mg/L) 50 52 36 88
Chlorophyll-a concentration 765 0.88 3.0 49
(ng/L)

Total Kjedahl nitrogen (mg/L) 0.98 0.43 0.375 0.422
Total phosphorus (mg/L) 0.0049 0.0036 0.015 0.021
Dwellings/mi 31.1 9.8 10.3 14.8
Docks/mi 224 8.4 7.7 6.9
% Shoreline armoring 20.8 18.5 44 .4 39.0
Large woody habitat/mi 32.1 90.0 21.6 13.5
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Figure 1. Location of Portage and Torch lakes in Hoﬁghton County, Michigan. Outlines represent the

areas defined as Portage Lake

and

Torch Lake

for

the

surveys.
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Catchment data provided by LAGOS-
[ Portage and Torch Lake lakesheds [ Deciduous forest US LOCUS v1.0 (Cheruvlil et al, 2021).

—— Streams I coniferous forest Catchments are delineated remotely
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Flgure 2: Lakeshed catchment outline (black llne) and land cover map (colors) of Portage and Torch
lakes, Houghton County.
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Figure 3. Length frequencies of Walleye captured in Portage Lake and Torch Lake during the 2024
spring population estimate survey. Inset figure shows the sex-combined length frequency from the 2007
population estimate survey for the Portage-Torch Lake System for comparison.
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Figure 4. Length-at-age of Walleye captured in Portage Lake and Torch Lake during the 2024 spring
population estimate survey compared to the statewide average length at age for the month of April (red
line). N is the number of Walleye at each age used to calculate the mean length.
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Figure 5. Estimated age-frequency of Walleye captured in Portage Lake and Torch Lake during the 2024
spring population estimate survey. Ages were estimated from dorsal spines for at least ten Walleye per
sex per inch bin, where possible. The ages of any non-aged Walleye were simulated based on the
distribution of dorsal spine ages at that length.
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Figure 6. Length frequencies of Northern Pike captured during 2024 spring Walleye population estimate
surveys on Portage and Torch lakes. Recaptures of marked Northern Pike were not differentiated from
new captures in the catch data, therefore a small percentage of duplicates exist in these data. Inset figure
shows the length frequency from the 2007 population estimate survey for the Portage-Torch Lake System
for comparison.
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Figure 7. Water temperature (°F) and dissolved oxygen concentrations (DO; mg/L) measured in Portage
and Torch lakes on August 8, 2024. White areas represent suitable or preferred oxy-thermal habitats for
Walleye, while gray areas represent unsuitable or non-preferable habitats (Schneider 2002, Bozek et al.,

2014).
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