Lake Superior Ciscoe Recruitment Dynamics
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Lake Superior Ice
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Satellite images from UW-Madison. Ice data from NOAA GLERL. Fish data from USGS Lake Superior nearshore fish surveys



Billions of Ciscoes
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Lake Superior Ice Cover and Ciscoe Recruitment Relationship
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Lake Superior data from USGS Lake Superior nearshore fish surveys, Canadian Ice Service. Lake Malaren data from Nyberg 2001.
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Can we develop a model that identifies what factors
underlie the variability in survival to age-1?

Adult Spawning
* Population size
* Health / fecundity

— =
¢
Larval stage "
* Growth Egg Incubation
* Predation * Ice Cover
* Temperature * Temperature

* Predation



Lake Superior Ciscoe age-1 Recruitment Predictive Model
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Causal Factors Influencing Cisco Recruitment

Regression tree analysis of the annual recruitment index over 38 years
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Cisco age-1 Recruitment and Ice Cover
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Why would ice be important?



Ice and light
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Images from USGS LandSatLook. Light data from Sand Island, Lake Superior, Taylor Stewart University of Vermont



Two Potential Mechanisms Between Ice and Recruitment
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Trend in January Ice Cover
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Causal Factors Influencing Cisco Recruitment
Regression tree analysis of annual recruitment over 37 years
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Cisco age-1 Recruitment and Water Temperature
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Trend in July Water Temperature
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Forecast

Ciscoe populations will continue to decline without successful recruitment

Current climate trends may increase ice cover variability

Can intermittent polar vortex years sustain ciscoe populations?
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Cisco recruitment data from USGS nearshore surveys. Ice data from NOAA GLERL. Temperature forecast from Environmental Law and Policy Center
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