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Salmon, trout, burbot

Alewife Rainbow smelt Deepwater sculpin, slimy sculpin, round goby

Bloater Ninespinestickleback

άtǊŜȅ ŦƛǎƘŜǎέ

άPiscivoresέ



Phytoplankton

Inverts (zooplankton,
mussels, Diporeia)

Prey fish

Salmon/trout

Phosphorus

Bottom-up regulation?
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{ƛƴŎŜ ǘƘŜ мфулǎΣ άǇǊŜȅέ ŦƛǎƘŜǎ ƘŀǾŜ ǘǊŜƴŘŜŘ 
downward (except W. Erie)



Since 1985-1990 in Lake Michigan- all groups 
of fish have declined
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ÅSport fish supplemented by stocking or migrants
ÅCommercial fishery faced closures/restrictions



Fisheries in the news:
Are alewife collapsing in 

Lake Michigan?



Jim Johnson, Michigan DNR
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Trying to avoid 2003-2004 in Lake Huron
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2013-current: 50% stocking reduction 
in Chinook salmon

VWild fish > stocked fish.
VAlewife were nearing record-low levels.



¢ƻŘŀȅΩǎ ǘŀƭƪΥ

1. Ecosystem-level trends across the Great Lakes

2. Effects of lower trophic level changes on fishes.

3. Impacts of climate change



×Assemble trends 
across trophic levels-
άǊŜǇƻǊǘ ŎŀǊŘέΦ

×Commonalities across 
lakes?

×ά.ƻǘǘƻƳ-ǳǇέ ǾǎΦ άǘƻǇ-
Řƻǿƴέ ǊŜƎǳƭŀǘƛƻƴΚ
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