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1. How are fisheries management decisions made for the Great Lakes? 
Individual state or provincial agencies are responsible for managing fisheries within their state 

boundaries and each jurisdiction has their own decision making process. However, all states and 

provinces that border a Great Lake are signatory to the Joint Strategic Plan for Management of Great 

Lakes Fisheries and have collaboratively developed Fish Community Objectives for each of the Great 

Lakes through their individual Lake Committees.   

 

Management agencies work together through the Lake Committee process to assure that Great Lake 

management actions are communicated and discussed among the state and provincial jurisdictions. The 

Lake Michigan Committee (LMC) has the following members on it: one representative from Michigan, 

Wisconsin, Illinois, and Indiana, and one representative from the Chippewa-Ottawa Resource Authority. 

 

2. How were the 2013 Chinook salmon stocking cuts determined? 
The LMC, comprised of state and tribal natural resource agencies in the Lake Michigan basin, facilitated 

a structured decision making process that involved input and expertise from diverse stakeholders, 

pertinent scientific information and modeling, and a comprehensive evaluation component to discuss 

and determine a stocking management and evaluation plan.   

 A core stakeholder group consisting of angling group representatives from Illinois, Indiana, 

Wisconsin and Michigan was formed in 2011 to provide the LMC with lakewide stakeholder goals 

and objectives and stocking options based on historic and current survey information and population 

level modeling efforts.   

 The LMC and stakeholder group reviewed 26 stocking options to meet stakeholder and agency lake-

wide goals. Based on their input, the LMC recommended further review of 4 stocking options in 

2012.   

 These options were reviewed by the Lake Michigan Citizen Fishery Advisory Committee and the 

general public.   

 Based on the input received, the LMC decided to reduce Chinook salmon stocking lake-wide by 

50% and adopt a feedback policy whereby future stocking changes, increase or decrease, are 

influenced strongly by a biological index of predator-prey levels. Until such time that the LMC can 

develop a comprehensive predator-prey index to be used as the feedback policy, the LMC will use a 

three year average weight of age-3 female Chinook salmon returning to the Strawberry Creek weir in 

Wisconsin from 2013-2015. If the three year average weight of an age-3 female Chinook salmon is 

below 7kg (15.4 lbs) then addition reductions in stocking should be considered and if it is above 9kg 

(19.8 lbs) then an increase in stocking should be considered. Stocking numbers would remain if the 

three year average weight is between 7 and 9kg. 

 
3. Chinook salmon stocking was cut by 50% lakewide (67% in Michigan waters) in 2013.  

Will further Chinook salmon stocking cuts take place in 2014? 
Lake Michigan Chinook salmon stocking levels will remain the same as in 2013, meaning no further 

cuts will take place in 2014.   

 

 

 

http://www.glfc.org/pubs_out/communi.php
http://www.glfc.org/pubs_out/communi.php
http://www.glfc.org/pubs_out/lcpubs.php
http://www.glfc.org/lakecom/lmc/lmchome.php
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4. Why did Michigan take a larger cut percentage-wise than other states? 
The reason for this is because many Michigan rivers produce lots of wild, naturally reproduced Chinook 

salmon and have large runs based entirely on natural reproduction. There is very little Chinook salmon 

natural reproduction in the rivers of other states bordering Lake Michigan. 

 

5. There seemed to be fewer, but larger, Chinook salmon in Lake Michigan in 2013. Did the 
2013 stocking cuts cause this? 
No, most of the Chinook caught by anglers in 2013 were age-3 fish from the 2010 year class. Fish 

stocked in 2013 will begin to be caught by anglers in 2014 as age-1 fish. The reason anglers observed 

fewer, but larger fish is based on the survival of Chinook salmon year classes as a result of the alewife 

year class production in the same year. In 2010, there was a large year class of alewife produced which 

increased Chinook salmon survival and numbers for that year class substantially. In 2011, however, the 

alewife production was very low resulting in a low number of 2011 salmon and still a high number of 

2010 (age-1 Chinook). This pattern played out in 2012 with a record high number of age-2 Chinook 

salmon in the fishery, but not huge in size. In 2013, the remaining Chinook salmon from the 2010 year 

class (e.g., the fish that didn’t mature and die in 2011 or 2012) had an abundant supply of food and little 

competition from other salmon year classes resulting in lower catch rates but really big fish. Poor 

weather and lake conditions also contributed to the lower Chinook salmon catch of 2013. It is also 

important to note that even though returns were down, they were not at historical lows. 

 

6. What was the weight of age-3 female Chinook salmon in 2013? 
The 2013 female weight at age-3 Chinook salmon from the Strawberry Creek Weir in Wisconsin was 

8.74 kg (19.27 lbs).    

 

7. There seems to be a lot of forage in the lake right now, and most Chinook salmon 
appear large and healthy. If the Chinook salmon have enough to eat and are growing 
well, shouldn’t we consider increased stocking rates?  
One of the driving forces contributing to the short and long term sustainability of the Chinook salmon 

fishery is a balanced predator prey relationship. We know Chinook salmon feed primarily on alewives. 

We also know that in a healthy alewife population, we would expect to see a large number of age 

classes. Building on the explanation in #5 above, we estimate the 2012 alewife year class was slightly 

above average and that the 2013 alewife year class was well below average. Therefore, we are expecting 

catch rates to increase in 2014 (not as much as in 2012) because the 2012 Chinook salmon year class 

will recruit to the fishery. However, we also expect catch rates to decline in 2015, possibly lower than 

2013, and size to increase (again, not as large as in 2013).    

 

In 2007 management agencies observed nine different alewife age-classes in the lake, while in 2012 

only four age-classes were observed and the vast majority of them were young fish (age 2 and age 0).  

Fewer age classes and large alewives were also observed prior to the alewife collapse, and subsequent 

Chinook salmon collapse in Lake Huron. Additional stocking of Chinook salmon in Lake Michigan 

would increase predator prey unbalance and risk a potential fishery collapse at this time.   

 

8. What are the results of the 2013 prey fish trawl and acoustic surveys used to detect 
alewives? 
Preliminary acoustic survey results suggest that the 2013 alewife year class was low in abundance and 

the length of these young-of-the-year fish was relatively low (<2.4 in). Based on the low abundance and 

small size, survival of the 2013 alewife year class to age-1 will likely be low. The alewife population in 

Lake Michigan is now made up almost entirely of just two year classes – 2010 and 2012.   
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9. I mark a lot of baitfish on my fish finder/graph, so why are all the surveys saying there 
are not many baitfish in the lake? 
The surveys are a comprehensive assessment of the prey fish community using consistent techniques 

applied at representative locations throughout the entire lake. Anglers typically target a relatively small 

area of Lake Michigan, whereas surveys conducted by natural resource agencies target representative 

locations throughout the lake to get a statistically valid depiction of the entire prey fish community.  

While we certainly have alewives in Lake Michigan, we also have enough warning signs that their 

population may be in decline or unstable; thus leading to concerns about the long-term sustainability of 

the Chinook salmon fishery.   

 

10. Were surveys conducted to detect alewives in the Upper Peninsula waters of Lake 
Michigan? 
Prey fish populations (including alewives) are assessed using both trawl and acoustic sampling methods 

through collaborative efforts of the US Geological Survey Great Lakes Science Center, the US Fish and 

Wildlife Service, and the Michigan Department of Natural Resources. Bottom trawl surveys in Lake 

Michigan have been conducted during the fall annually since 1973. Seven transect sites have been 

consistently surveyed annually, including a Manistique area site.   

 

11. Why can’t we stock alewives to increase their abundance? 
Stocking alewives is logistically and economically unfeasible due to the number of fish needed to stock 

to have any impact in a water body the size of Lake Michigan.   

 

12. What is our current stocking strategy meant to accomplish? 
The current stocking strategy is meant to maintain a sustainable predator prey balance by maintaining 

both Chinook salmon and alewives.  

 

13. How many wild Chinook salmon are in Lake Michigan? 
Recent studies show that more than 50% of the Chinook salmon in Lake Michigan are of wild origin and 

in some years it may run as high as 66%. The majority of wild Chinook salmon in Lake Michigan are 

produced in Michigan streams. 

 

14. How are Chinook salmon numbers estimated? 
Chinook salmon numbers are estimated by combining angler catch rates, weir returns, and biological 

data in a lakewide stock assessment model. The model includes inputs for both the number of salmon 

stocked and the number of wild salmon produced (estimated independently via marking studies such as 

OTC and coded wire tag mass-marking). Based on the number of salmon inputted into the model, 

estimates of growth, maturation, and survival are produced to track the number of salmon over time. 

 

15. How does Michigan DNR make Chinook salmon stocking decisions? Is it possible to 
stock more Chinook salmon in different locations? 
Locations and fish stocking numbers for 2013 were determined after much discussion and consideration 

among Michigan DNR Fisheries Division staff and stakeholders. A number of different criteria were 

used in the discussion, including catch, angler use, net pen vs. direct stocking, and economic interests.   

Stocking changes are possible, as long as the guidelines are followed for maintaining the predator prey 

balance. Stakeholders should continue to work with their local Fisheries Division staff to discuss 

opportunities for changes. For example: if natural reproduction from northern lower Michigan continues 

to support the fishery and provides adequate adult returns to the Little Manistee Weir (primary egg take 

facility), there may be an opportunity to move more stocking to the Upper Peninsula and southern 

Michigan ports that have less natural reproduction. 
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In addition, mass-marking data will provide a substantial amount of information on the return rates for 

our stocking sites. Based on this information and angler feedback, we will likely refine our stocking 

allocations over time.   

 

16. Because we caught fewer Chinook salmon in 2013, is there a chance we will be 
returning to a three salmon per day catch limit in 2014? 
The current protocol to determine the salmon bag limit was developed collaboratively between 

stakeholders and DNR Fisheries Division. The protocol identifies benchmarks for the percent of charter 

anglers catching three or more Chinook salmon per day (13.1%) and the catch rate (fish per hour) of 

Chinook salmon (0.165). If the estimated values for the success of charter anglers or catch rates drop 

below both benchmarks in any given year, then the bag limit for Chinook and coho salmon will be 

decreased to three. If the estimated values for the success of charter anglers and the catch rate are both 

above their respective benchmarks, then the daily bag limit for Chinook and coho salmon will be set at 

five fish per angler per day. If one of the estimators is above its benchmark while the other is below its 

benchmark, then there is no modification to the daily bag limit for Chinook and coho salmon from what 

it was in the previous year. 

 

The 2013 estimate of charter anglers catching more than three Chinook salmon was 2.9%. The 2013 

catch rate estimate was 0.226 fish per hour. Therefore, since only one metric fell below the threshold, 

our protocol indicates that we will not adjust the bag limit (stay at five) for 2014.   

 

 

 

If you have any questions about the FAQs or salmon stocking program please contact: 

 

Todd Kalish 

Michigan Department of Natural Resources 

Lake Michigan Basin Coordinator 

970 Emerson Road 

Traverse City, MI 49696 

231-922-5280 

kalisht@michigan.gov   

mailto:kalisht@michigan.gov


2012 LAKE MICHIGAN SALMON STOCKING SURVEY RESULTS

In short, the production of baitfish in 
Lake Michigan may not be high enough or 
consistent enough to maintain the number  
of predatory gamefish. 

Managers and scientists worked with 
stakeholders from Illinois, Indiana, Michigan, 
and Wisconsin to develop and evaluate options 
for decreasing the number of salmon and/or 
trout stocked into Lake Michigan on an annual 
basis. This fact sheet provides a summary of 
the survey responses. The primary purpose 
of the survey, and the preceding outreach to 
stakeholders, was to evaluate stocking options 
on a lakewide basis in recognition of the fact 
that Lake Michigan and its fish are shared 
resources.

SURVEY METHODS
Options were shared at a public meeting on 
April 14, 2012. The four proposed options 
were the result of a collaborative process that 
involved key stakeholder groups and computer 
simulations that evaluated potential outcomes. 

An online survey was developed to gauge 
reactions to proposed stocking reductions. 
Survey respondents were given a summary 
of the outcomes, which allowed for objective 
comparison of the risks associated with each. 
Survey submissions were accepted through 
May 18, and the survey was referenced in 
several newspaper articles, online message 
boards, e-mail lists, and club presentations 
to encourage stakeholder participation. 
Excluding incomplete and duplicate entries, 
580 surveys were returned (IL=128, IN=34, 
MI=271, WI=118). 

Fisheries managers around Lake Michigan now face a difficult 

dilemma. The lake’s world-class sport fishing for five salmon and 

trout species is in jeopardy. 

REACTION TO PROPOSED OPTIONS
Survey respondents were asked to rate their 
level of comfort with each of the proposed 
options on a scale of one to five with five being 
the highest. Options were also ranked from 
best to worst.

OPTION 1: 50% reduction in Chinook salmon 
stocking for 2013.
n Average Rating: FAIR (1.97)
n Ranking: 69% WORST, 11% BEST

OPTION 2: 50% reduction in Chinook salmon 
stocking for 2013; automatically adjust stocking 
in future based on feedback policy.
n �Average Rating: between FAIR and  

NEUTRAL (2.61)
n Ranking: 2% WORST, 20% BEST

OPTION 3: 30% reduction in Chinook salmon 
stocking and 10% reduction in coho salmon, 
steelhead, and brown trout stocking for 2013; 
automatically adjust stocking in future based on 
feedback policy.
n �Average Rating: NEUTRAL (2.96)
n �Ranking: 8% WORST, 15% BEST

OPTION 4: 30% reduction in Chinook salmon 
stocking and 10% reduction in coho salmon, 
steelhead, brown trout, and lake trout stocking 
for 2013; automatically adjust stocking in future 
based on feedback policy.
n �Average Rating: between NEUTRAL and  

GOOD (3.28)
n �Ranking: 20% WORST, 54% BEST

M I C H I G A N  S E A  G R A N T
UNIVERSITY OF MICHIGAN + MICHIGAN STATE UNIVERSITY WWW.MISEAGRANT.UMICH.EDU

Check out www.
miseagrant.umich.
edu/fisheries/
stocking for the 
background science 
and process behind 
development of the 
four options, full 
presentations and 
audience comments 
from the April 14 
meeting.



CONTACT
Dan O’Keefe, Ph.D. 
Southwest District  
Extension Educator

Michigan Sea Grant 
Michigan State University 
Extension 
12220 Fillmore St.,  
Suite 122 
West Olive, MI 49456

(616) 994-4580 
okeefed@msu.edu

WWW.MISEAGRANT.UMICH.EDU
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RATING AND RANKING
Option 1 was the lowest rated by respondents 
in all four states. Reactions to other options 
were mixed, with ratings averaging close to 
neutral (3.00) for each. Option 4 had a slightly 
higher average rating, but reactions to Option 
4 were more polarized due to the inclusion of 
lake trout stocking reductions. 

ALTERNATE OPTIONS
In developing this survey, it was recognized 
that some stakeholders would prefer either 
greater or lesser stocking reductions than 
those proposed. Although 55% of respondents 
indicated that they did not wish to propose 
another option, 15% proposed greater 
reductions in stocking and 18% proposed 
lesser reductions. 

With five salmon and trout species being 
considered, the recommendations for alternate 
options varied greatly. Many respondents who 
called for greater reductions in one species also 
called for no reductions, or even increases, in 
other species. 

Only one survey respondent out of 580 
proposed an increase in Chinook stocking, 
while 97% were in favor of some decrease.  
Opinions were more divided for other species 
(Table 1). Some anglers mentioned species 
other than the five principal salmonines, with 
4% suggesting an increase in walleye stocking 
and 2% suggesting the stocking of forage 
fish. Space was also provided in the survey 
for additional comments regarding state- and 
port-specific concerns.

WHERE SHOULD STOCKING CUTS OCCUR?
Two themes emerged from comments. 
Substantial support was voiced both for 
even reduction of stocking around the lake 
and for greater reductions in areas where 
natural reproduction of Chinook salmon 
occurs (Table 2). Michigan and the northern 
part of the lake were frequently mentioned as 
areas for greater reductions due to natural 
reproduction, although broodstock and 
economic considerations, as well as concern 
for Upper Peninsula ports, were mentioned by 
fewer respondents.

WHERE THE WILD FISH ARE
Chinook salmon are well known for their ability 
to home in on their natal stream and return to 
their place of birth (or stocking site) when they 
mature. Anglers sometimes assume this means 
that catches from states with high natural 
reproduction will be dominated by naturally 
produced fish, while catches in other states will 
be dominated by stocked fish.

Fisheries scientists have been studying angler 
catches to test this theory by looking for 
chemical (OTC) marks in salmon vertebrae. 
Their conclusion is that by age two, the 
stocked and naturally spawned fish are evenly 
distributed throughout the lake. This means 
that wild fish from Michigan tributaries (and 
also Lake Huron streams) contribute about 
equally to big lake fisheries in all four states 
bordering Lake Michigan.

This is encouraging news for big lake anglers 
since the percentage of naturally spawned 
Chinook salmon has increased from 19% to 
56% in Lake Michigan over the past three 
decades. However, terminal pierhead, harbor, 
and river fisheries in areas that do not support 
natural reproduction may still be dependent 
upon stocked fish to ensure a late summer and 
early fall return of mature Chinooks.

100% 
Decrease

51-99% 
Decrease

31-50% 
Decrease

11-30% 
Decrease

1-10% 
Decrease

Unspecified 
Decrease

None Increase

Chinook Salmon 6% 2% 4% 6% 1% 4% 3% 0%

Lake Trout 3% 2% 2% 3% 3% 1% 7% 1%

Steelhead 2% 0% 1% 2% 4% 0% 8% 5%

Brown Trout 2% 1% 1% 2% 4% 1% 6% 3%

Coho Salmon 3% 1% 1% 3% 4% 2% 6% 2%

Michigan Sea Grant helps to foster economic growth and protect Michigan’s coastal, 
Great Lakes resources through research, education and outreach.

TABLE 1.  Percent of all respondents (n=580) who commented on species-specific stocking recommendations.  
Note that shaded recommendations have some overlap with Options 1-4, and that these percentages only reflect 
write-in comments from respondents indicating a preferred option that differed from Options 1-4.

TABLE 2.  Number of all respondents who commented on state- 
or port-specific stocking reductions.  Comment themes mentioned 
by less than 15 respondents are not shown.

States reduce evenly 74

States with more natural reproduction reduce more 101
Ports reduce evenly 57
Ports with more natural reproduction reduce more 55
Greater Reductions in Michigan 71
Greater Reductions in northern part of lake 30
Reductions based on angler effort or club support 30



The Predator-Prey Ratio for Lake Michigan 

By Randall M. Claramunt 

Fisheries Research Specialist 

Michigan Department of Natural Resources 

 

Lake Michigan is an expansive, complex, and constantly changing ecosystem – making 

management of the open water salmon fisheries challenging.  Relying on one data set, such as 

fishery catch rates or returns to a particular weir, to guide management decisions may increase 

the risk of not selecting the best approach for setting stocking policies or harvest regulations.  To 

address this challenge, the Lake Michigan Salmonid Working Group (SWG) developed a method 

to evaluate a list of biological indicators for gauging the population size and condition of 

Chinook salmon and alewives, their primary prey.  The approach developed by the SWG, termed 

the Red Flag Analysis (RFA), was used from 2004 to 2010 to identify threats to the fishery on an 

annual basis and helped to guide past fisheries management decisions.  

However, the RFA had limitations that became more evident over time, leading the SWG to 

request an outside, technical review of the method in 2011.  The Quantitative Fisheries Center 

(QFC) at Michigan State University completed a critical review of the existing RFA in 2012 and 

subsequently worked with the SWG to develop an alternative method focused on a predator-prey 

balance or ratio (hereafter referred to as the proposed predator-prey ratio).  The management 

agencies representing Lake Michigan have generally accepted and endorsed the predator-prey 

ratio analysis as the primary method to evaluate salmon populations, and their prey, in Lake 

Michigan.  The intent of this article is to describe the details of the predator-prey ratio.   

The predator-prey ratio analysis uses a primary but comprehensive indicator (which functions 

like a ‘red flag’) along with six supplementary or auxiliary indicators.  The primary indicator is a 

ratio of total lake-wide biomass of Chinook salmon (≥ age 1) to total lake-wide biomass of 

alewives (≥ age 1).  Statistical Catch at Age (SCA) models developed by the QFC are used to 

estimate total lake-wide abundance of Chinook salmon and alewives.  Each abundance estimate 

is then multiplied by average Chinook salmon or alewife weights (per age group) to generate 

lake-wide, spring-time biomass estimates.  When plotted as a ratio of total Chinook salmon / 

alewife biomass per year, managers can use this indicator to evaluate changes in predator-prey 

balance through time and also to assess present conditions.  Additionally, a projection model is 

used to predict future ratios of Chinook salmon to alewife biomass based on averages of 

predator-prey ratios from previous years and planned future stocking numbers.  

Recommended target and upper limit reference points for the predator-prey ratio have been 

established to provide guidance for management decisions.  A target reference point, or targeted 

predator-prey ratio, is an ideal ratio which management efforts seek to achieve (i.e., a 



management objective) while an upper limit reference point is a problematic ratio that managers 

seek to avoid.  A ratio that meets or exceeds the upper limit suggests an unbalanced ecosystem 

with too many predators and relatively low forage biomass.  For example, a recommended upper 

limit reference point of 0.1 indicates a condition where there are 10 pounds of alewives available 

in the system for every one pound of salmon.  Based on literature reviews of other ecosystems 

and on plots of the ratio in Lake Michigan in the past, when the ratio exceeds 0.1 predator 

biomass has reached its biological limit and a decline in salmon abundance is imminent.  If the 

calculated predator/prey ratio approaches the upper limit, then management actions should be 

taken (e.g., reduce stocking or increase harvest policies) to reestablish a balanced ecosystem.  

Following the same logic, a target reference point of 0.05 has been recommended; at this level, 

there are 20 pounds of alewives available for every one pound of salmon in Lake Michigan.  

When the predator-prey ratio is at or near 0.05 then current salmon and alewife levels are most 

consistent with lakewide goals and objectives.  When the ratio is very low (well below 0.05), 

then prey levels are high and polices aimed at building up the salmon stock (e.g., higher stocking 

rates, lower harvest regulations) are recommended (see Figure below).     

 

 



In addition to the predator-prey ratio, six auxiliary or supplementary indicators are also 

summarized in the new approach.  Auxiliary indicators include: Chinook salmon condition 

estimated from creel biodata, charter catch-per-effort for Chinook salmon, weights of age 3+ 

female Chinook salmon from fall weir and harbor collections, multi-species harvest composition, 

a fish community objective index, and alewife age structure.  Evaluations for auxiliary indicators 

will not involve triggers or ‘red flags’; percentiles, targets, and limits will not be used.  Auxiliary 

indicators will be presented as individual datasets through time, and will simply allow managers 

to visually evaluate trends as a way to ground-truth the predator-prey ratio and provide additional 

information to guide management decisions.  Previous lake-wide changes to stocking in 1999, 

2006, and 2013 were made with a multitude of information, from various sources, including 

public feedback.  The predator-prey ratio is based on the same sources of information, but is the 

most efficient and substantive method to link salmon and prey levels to guide fisheries 

management in the future. 

 

Caveat to the Predator-Prey Ratio:  Diversity in the Fishery 

The predator-prey ratio is limited to evaluating a balance between Chinook salmon and alewives.  

It is important to note that management goals include a diversity of other predator-prey 

interactions.  This diversity will help to provide a more balanced fish community and overall 

fishery.  For example, brown trout, coho salmon, rainbow trout (aka steelhead), and lake trout are 

important components of the fishery and are known to consume a diversity of prey including 

alewives.  As catch rates of Chinook salmon have declined recently, the harvest of brown trout 

and steelhead doubled in Lake Michigan in 2014.  The predator-prey ratio is the most advanced 

analytical approach to evaluating and making predictions for the open-water Chinook salmon 

fishery, but inferences to other species or other components of the fishery should be made with 

caution. 

 

This article was produced in collaboration with Rick Clark (Michigan State University-Quantitative Fisheries 

Center), Nicholas Legler (Wisconsin Department of Natural Resources), and Tracy Kolb (Michigan Department of 

Natural Resources). 
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