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Presenter
Presentation Notes
The relationship between stocking numbers and harvest broke down around 1990. Why? Natural reproduction has increased over time and currently accounts for about half of the Chinook salmon in Lake Michigan. Survival also varies depending on food supply in the lake.
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Presenter
Presentation Notes
Natural reproduction has increased over time and currently accounts for about half of the Chinook salmon in Lake Michigan. Survival also varies depending on food supply in the lake.
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Presenter
Presentation Notes
2014 prey fish biomass was lowest in time series for bottom trawl and 2nd lowest in time series for acoustic survey. The only forage fish that is doing well is round goby. These fish live on the bottom of the lake. Chinook salmon are designed to feed in open water and very rarely consume gobies. Prey base is low for three reasons: (1) past overstocking of predators, (2) reduction in nutrients (i.e., we are not artificially enriching the lake with phosphorus detergents and fertilizers like we did back in the 60s), and (3) consumption of plankton by zebra and quagga mussels.
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Presenter
Presentation Notes
Do not discuss food web. One point to this slide: zebra/quagga mussels are messing up the whole food web and sequestering nutrients on the bottom of the lake. Gobies are one of the few species of fish that will eat mussels.
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Presenter
Presentation Notes
Note how quagga mussels have replaced zebra mussels and expanded to cover almost the entire lake (recent data lacking for Grand Traverse Bays and Green Bay??). Catching more mussels than fish in bottom trawls in recent years.
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* Low ratio indicates Lake Michigan is unbalanced, with a
low predator biomass & relatively high prey biomass.



Presenter
Presentation Notes
Do not worry about numbers. The lake used to have lots of prey and few predators. This scenario represents the early days of salmon stocking.


Basic Concepts & Methods

* High ratio indicates Lake Michigan is unbalanced, with
a high predator biomass & relatively low prey biomass.



Presenter
Presentation Notes
Do not worry about the numbers on the chart. We are concerned about overabundance of predators in recent years. Lake Huron in the early 2000s looked like this diagram. What is the appropriate ratio of Chinook to alewife?
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Presenter
Presentation Notes
Based on various sources, we have set a target of 0.05 lb Chinook per 1 lb of alewife. When we hit 0.10, stocking cuts may happen.
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Predator/Prey Ratio Reference Points

Chinook Biomass (ages >1) / Alewife Biomass (ages >1)

Chinook population collapsed in Lake Huron in 2006,
914 7 & average ratio = 0.11 for 5 years prior to collapse.
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Presenter
Presentation Notes
Pretty self-explanatory. We do not want to be Lake Huron. We will reduce stocking and raise daily bag limits for Chinook as necessary to stay below 0.10.
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Lake Ontario's Chinook population was relatively
214 7 stable from 1989-2005 & the average predator-prey
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Presenter
Presentation Notes
We erred on the side of caution and set the Lake Michigan target slightly below the ratio in Lake Ontario.
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Presenter
Presentation Notes
The orange represents projections. I do not put a lot of stock in these predictions as the lake is so variable. Four points for this slide. (1) When we cut stocking in 2013, the ratio was 0.10 (i.e. the upper limit). (2) The 2014 ratio was closer to the target. (3) The results from 2015 are not available. My impression is that the 2015 ratio will be close to the target and lower than the prediction. We had very poor recruitment of wild Chinook salmon in 2013 and 2014. The abnormally hot, dry fall of 2012 interfered with spawning, thus reducing the number of smolts produced in spring 2013. Weak alewife year classes in 2013 and 2014 also resulted in scant forage for smolts arriving in the lake in 2013 and 2014. (4) Anglers have reported higher numbers of alewife this year. Preliminary results from acoustic and bottom trawl surveys indicate that the 2015 year class of alewife was strong than 2013 and 2014, but nothing like the year classes of years past. Some nearshore areas had fair numbers of alewifes, but the distribution was patchy and alewife numbers were low in offshore areas. Thus, the 2015 alewife year class may improve survival of Chinook salmon smolts for this year, but it is by no means an indication that our forage troubles are over.
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