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This presentation will provide updates on the provisions of the permanent rule, Green Bay catch composition study, 
commercial catch of whitefish and other species during the period of the emergency rule, and other data that have been 
used to develop the provisions included in the permanent rule. 

The department has been collecting data on catch composition in Green Bay since 2018, but early data collection was 
limited in scope and duration.  In 2020 and 2021, the department partnered with commercial fishers and researchers from 
UW-Green Bay to expand data collection efforts on the makeup of fish species caught in trap and large mesh gill nets set 
for whitefish.  Data revealed that bycatch remains low, but certain species make up a majority of the bycatch and bycatch 
and sublegal whitefish numbers increase as you move south in Green Bay.  The results of this study have been used to 
formulate some of the provisions in the permanent rule, including the requirement to report the location and name of trap 
nets and a new restricted area in southern Green Bay where trap net use may only be allowed by permit. 

The permanent rule draft also includes revised total allowable commercial harvests (TACs) for Green Bay and Lake 
Michigan, as well as how the TACs will be distributed and managed between the three whitefish zones in Green Bay and 
Lake Michigan, and mandatory electronic harvest reporting for commercial fishers in Lake Michigan, Green Bay and Lake 
Superior. 
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DATE: November 12, 2021 

TO: All Members of the Natural Resources Board 

FROM: Preston D. Cole, Secretary 

SUBJECT: Background memo relating to the Lake Michigan and Green Bay commercial fishing study 
update and rule provisions 

Over the past two years, the department has worked with commercial fishers and UW-Green Bay 
researchers to collect data on the catch composition of trap nets and large mesh gill nets set for lake 
whitefish and the non-target species caught in those commercial whitefish fishing operations.  These 
collection efforts have expanded with passage of the emergency whitefish rule increasing the quota in 
Zone 1 of Green Bay for most of 2021.  The department has shared the progress and preliminary results of 
the study at 7 informational meetings with the public and 12 Lake Michigan Commercial Fishing Board.  
These data also serve as an important component of development of the permanent rule on whitefish and 
commercial harvest reporting, which is anticipated to come before the Natural Resources Board for 
adoption in January 2022. 

Background 

The Lake Michigan lake whitefish population has changed over time.  Historically, the two spawning 
stocks in the northern parts of Green Bay and Lake Michigan near the Door County peninsula supported 
the fishery in both Lake Michigan and Green Bay.  However, in the past 10-15 years, whitefish tagging, 
otolith microchemistry and movement information has shown that lake whitefish have been spawning in 
Green Bay tributaries and then remaining in Green Bay and contributing primarily to the Green Bay 
population (Figure 1).  Population analyses demonstrate that the Green Bay and Lake Michigan whitefish 
populations are exhibiting different trends, with the Green Bay population increasing and the Lake 
Michigan population in slight decline due to fewer fish available to replenish the stocks (Figure 2).  
Therefore, the Green Bay population (in Zone 1 and part of Zone 2  see Figure 3) can sustain additional 
harvest.   

Figure 1:  Trends in spawning biomass and population abundance of lake whitefish in Green Bay 
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Figure 2:  Commercial fishing effort in Green Bay and Lake Michigan.  Changes in effort reflect changes in abundance and 
distribution of whitefish over time. 

Figure 3:  Lake Michigan commercial fishing zones overlaid with the areas generally occupied by the Green Bay and Lake 
Michigan whitefish populations 

However, while lake whitefish have always been a central component of the commercial fishery, they are 
also increasing in popularity among sport fishers in Green Bay.  Therefore, the department equally splits 
the harvestable surplus between the commercial and sport fisheries when determining sustainable harvest 
levels for Green Bay based on population modeling. 

Sport fishers have also expressed concern about the impact of increased commercial fishing in Green Bay 
on populations of species susceptible to becoming bycatch, especially walleyes.  Scientific studies on 
catch composition conducted from 2018 to 2021 helped elucidate the effects of commercial fishing on 
whitefish and other species, and the department has used the data collected during these studies to 
develop provisions in the draft permanent rule. 
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Monitoring and Catch Composition Study 

Summary of Catch Composition Study Findings 

Overall non-target gamefish bycatch is relatively low. 

Lake whitefish discards and incidental mortality increases from north to south. 

Walleye catch and incidental mortality increases from north to south. 

Mostly lake whitefish, but other species as well, experience considerable gilling at times in trap 
nets. 

The projected number of dead lake whitefish and walleyes comprise a small fraction of the 
overall population in Green Bay. 

Data collection on the species composition and status of fish caught in commercial whitefish gear began 
in 2018.  During the initial monitoring in 2018-19, the department and Wisconsin Sea Grant monitored a 
total of 76 trap nets, mostly in southern Green Bay, and one large mesh gill net with under 20 trips 
monitored.  Monitoring was conducted during August  September and July- September during in 2018 
and 2019, respectively.  In 2020 and 2021, the department, commercial fishers, and UW-Green Bay 
researchers expanded data collection efforts by monitoring additional net lifts over a longer period of time 
and in priority grids.  The goals of the study included: 

Making informed decisions about a potential quota adjustment in Zones 1 and 2 of Green Bay. 

Evaluating impacts to the long-term sustainability of the Green Bay fishery. 

Engaging commercial fishers in the use of the Electronic Fish Harvest Reporting System. 

Estimating latent mortality of lake whitefish and walleye bycatch discarded from trap nets. 

Onboard monitoring was a central component of the study design.  Researchers from UW-Green Bay 
conducted the onboard monitoring in southern and northern Green Bay from late May to mid-September 
in 2020 and April through the end of September in 2021, and included observation of the following: 

Non-target species (bycatch). 

Discarded whitefish of a sublegal or nonmarketable size. 

Gilled fish in trap net pots  

Direct mortality of fish, including those that were moribund due to barotrauma or consumed by 
predators. 

In addition, onboard monitors measured the amount of time it took to lift and empty trap and gill nets and 
recorded the water temperature and dissolved oxygen levels. 

Researchers monitored a total of 230 and 363 trap net lifts in 2020 and 2021, respectively, and a total of 5 
and 24 large mesh gill net lifts totaling approximately 32,800 and 181,000 feet in 2020 and 2021, 
respectively.  In trap nets, from 2018 to 2021, lake whitefish harvests and discards comprised the vast 
majority of the fish counted and observed (Figure 4), and walleye and freshwater drum made up the major 
bycatch species (Figure 5).  While neither species is a target of commercial fishing, a commercial fishing 
license allows commercial fishers to keep freshwater drum (a rough fish species).  However, walleye 
must be released back into the water regardless of condition when caught in commercial nets. 
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Figure 4:  Catch composition of fish caught in trap nets, 2018-21
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Figure 5:  Composition of bycatch caught in trap nets, 2018-21. This figure is an expanded view of the bycatch in Figure 4, to 
provide detail on bycatch numbers for each species observed in the 2018-21 monitoring. 

In large mesh gill nets, lake whitefish that were harvested made up the majority of the catch, while 
suckers, freshwater drum and smelt were the primary species included in the bycatch (Figure 6).  
Additionally, while large mesh gill net effort and harvest increased after implementation of the whitefish 
emergency rule, this did not result in the commercial fishery reaching any of the bycatch thresholds in the 
emergency rule (10% or greater by numbers) that would have triggered a large mesh gill net effort cap in 
2021.  

Figure 6:  Catch composition of fish caught in gill nets, 2021.  Most of the whitefish caught were also harvested rather than 
discarded, while suckers, smelt and freshwater drum were the major components of the bycatch. 
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While whitefish are the main target of the commercial fishery in Green Bay, both walleye and whitefish 
are species of importance to the sport fishery.  Thus, researchers specifically assessed the impacts of 
netting on these two species through catch projections.  Catch projections are calculated by taking the 
average number of a species monitored multiplied by the total number of pots lifted or 1000 feet of gill 
net set. Over the study period, the number of walleyes and whitefish caught in trap nets varied spatially 
and temporally.  In general, bycatch of both walleyes and whitefish was higher in southern Green Bay 
than northern Green Bay (Figures 7 and 8), with catch of walleyes higher in May and September and 
whitefish bycatch numbers higher in June through August.  It is important to note the difference in scale 
of mortality compared to the scale of total catch for both walleye and whitefish as shown in the graphs 
below highlighted with the red boxes.  

Figure 7:  Projected walleye bycatch and walleye dead in trap nets by area, 2020-21 

Figure 8:  Projected lake whitefish bycatch and whitefish dead in trap nets by area, 2020-21 

The projected number of walleyes and lake whitefish discarded or dead was relatively low for gill nets set 
in southern Green Bay.  Gill nets set overnight contributed to higher projected numbers of dead walleyes 
and whitefish (Figure 9). 
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Figure 9:  Lake whitefish and walleye projected to be discarded or caught dead in gill nets. 

However, walleye mortality due to netting remains low relative to mortality due to the total sport harvest 
and compared to the overall population in Green Bay.  Sport harvest has generally increased in recent 
years, and the most recent Green Bay walleye sport harvest was just over 91,000 walleyes (Figure 10).  
The Green Bay walleye population is estimated at over 2 million fish and exhibits an increasing trend, 
including for fish age 3 and above which have reached reproductive maturity (Figure 11).   

Figure 10:  Green Bay walleye sport harvest history by year and location.
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Figure 11:  Green Bay walleye model abundance estimates (in millions of walleye) over time.

Study Conclusions 

While monitors encountered large numbers of bycatch of discarded and sublegal whitefish in the study, 
most discards did not result in immediate mortality.  Lake whitefish discards increased in trap nets 
moving from north to south in the Bay.  Walleye catches also increased in both trap nets and large mesh 
gill nets moving from north to south in the Bay. 

Mortality of discarded and gilled lake whitefish did occur in both trap nets and large mesh gill nets. 
Mortality rates from these sources will be incorporated into the Green Bay whitefish model that generates 
the total allowable commercial harvest recommendations in the rule. In addition, the projected numbers of 
dead whitefish from commercial fishing activity were 22,269 and 17,439 in 2020 and 2021, respectively.  
Therefore, projected mortality of whitefish from commercial fishing activity represents about 0.11 to 
0.15% of the estimated fishable population in Green Bay.  These estimates were only generated for the 
period that the monitor was onboard observing bycatch.  Therefore, the catch estimates should be 
considered conservative as some fishing occurred outside this monitoring period.  However, observations 
covered most months of concerted fishing effort during these two years. 

Mortality of walleye also occurred in both trap nets and large mesh gill nets.  The projected number of 
dead walleye from commercial fishing activity were 518 and 1354 in 2020 and 2021 respectively, and 
represent about 1-1.5% of the sport harvest in those years and less than 1% of the age 3+ walleye 
population in the Bay.  These estimates were only generated for the period that the monitor was onboard 
observing bycatch.  Therefore, the catch estimates should be considered conservative as some fishing 
occurred outside this monitoring period.  However, observations covered most months of concerted 
fishing effort during these two years. 

Permanent Rule Provisions 

The department has based the provisions in the draft permanent rule (FH-02-20) on the data from the 
Lake Michigan and Green Bay whitefish commercial fishery and bycatch monitoring in the commercial 
fishery as well as improvements to whitefish population modeling.  The permanent rule is still in 
development, and the department is in the process of collecting public input on its components.  However, 
the draft rule contains the following provisions: 

Use of two models (one for Green Bay and one for Lake Michigan) rather than one for Lake 
Michigan overall to develop recommendations for two separate total allowable commercial 
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harvest numbers (TACs) for Green Bay and Lake Michigan, respectively.  Treating Green Bay 
and Lake Michigan separately is more reflective of the whitefish population dynamics in each 
area of the lake and allows each population to be more appropriately managed and more 
accurately assessed.  Because the population of lake whitefish is higher and increasing in Green 
Bay, the current proposed TAC is higher (1,176,889 pounds) than the proposed TAC for Lake 
Michigan (800,407 pounds). 

Allocation of the Green Bay and Lake Michigan TACs between the three management zones, 
with limits in Zone 1 and Zone 3 and with the amount in Zone 2 remaining fluid in the event of 
adjustments to the TACs.  Currently, the limits are 800,000 pounds of whitefish in Zone 1 and 
351,487 pounds in Zone 3.  Because Zone 2 is split between Green Bay and Lake Michigan, the 
Zone 2 allocation draws from the remainder of both TACs. 

A mechanism for allowing additional poundage of whitefish to be allocated to Zone 2, in which 
the additional amount would be allocated between the Green Bay and Lake Michigan portions of 
Zone 2 along the same proportions as the baseline TACs are allocated to Zone 2.  This would 
ensure a fair rather than arbitrary allocation of the additional poundage between the Lake 
Michigan and Green Bay waters of Zone 2. 

A harvest cap system which would close the season in Zone 2 in the event that the TAC in Green 
Bay, Lake Michigan or both is reached.  Fishers could continue to fish in Zones 1 and 3 while 
those zones remain open under their respective quotas. This would allow commercial fishers with 
individual quotas in Zone 2 to fish in both Green Bay and Lake Michigan waters of Zone 2 as 
long as the lake whitefish season remains open, while still keeping harvest levels sustainable. 

A requirement for whitefish commercial fishers to report the location and name of their trap nets 
when setting them and the name of the nets when lifting them. This will provide better data to the 
department on where trap nets are set and how long they remain in the water (soak time). 

A new restricted area in southern Green Bay, in which trap net fishing is allowed by permit only. 
This will mitigate bycatch issues with non-target sport fish and sublegal whitefish that become 
discards. 

Mandatory electronic harvest reporting for all Lake Superior and Lake Michigan commercial 
fishers and repeal of the biweekly paper reporting system.  Under the whitefish emergency rule, 
Green Bay whitefish fishers have been required to report electronically through the Electronic 
Fish Harvest Reporting System (EFHRS).  This permanent rule would allow fishers the option to 
first enter their information onto a paper form before starting for the dock or shore, and then 
entering it into the electronic reporting system by 11:59 p.m. the same day, which will be helpful 

The rule would also allow fishers 
to fill out a paper report if they are unable to access EFHRS, and then once connectivity is 
restored, the fishers would enter the information in to EFHRS.  Electronic harvest reporting is a 
more timely and accurate method of reporting than biweekly paper reporting, which provides the 
department better reporting data and saves a great amount of staff time currently spent manually 
entering paper reports into an electronic format. 

Drafter:  Meredith Penthorn and Brad Eggold 
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