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Atlantic Ocean species
bypass Niagara Falls
via the Welland Canal
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A Nuisance - Die offs
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An Opportunity - Birth the of Great Lakes
Salmonine Fishery (ca. 1966

Milwaukee Journal Sentinel-Matthew Dae Smith




Alewife Management — The Salmonine Fishery
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Alewife Management - Challenges for Native Fish

Maternal diet comprised of Alewives
causes Thiamine deficiency in eggs
resulting in poor larval survival

Predation
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Adult Alewives prey upon native larval
fishes and further reduce survival

[llustrations by Joseph R. Tomelleri ©



Managing Alewife Mortality - Balance

Alewife Alewife .
Potential Outcomes

Biomass Mortality Rate

1. Low survival/recruitment of native fishes
Too High Low 2. High abundance of introduced salmon
3. Large size of introduced salmon
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Sources of Alewife Mortality

* Natural Mortality

* Senescence
* Spring die-offs

 Predation Mortality

Huron-Michigan Diet Study

WANTED! Lake trout, steelhead, brown trout, Chinook salmon, coho salmon, Atlantic salmon and
walleye stomachs from Lake Michigan and Lake Huron.

REASON:  Researchers are trying to better understand where and when these predatory fish are
eating gobies, alewife, smelt, and other food items in Lake Huron and Lake Michigan.

e Consumption by salmonine predators

I — Decide if you will collect stomachs
from this fishing tip.

2 - Remove stomachs from ALL fish of

cach species that you are (x)“(‘('ting.

3 — Place stomachs and ALL contents

Cut esophagus into plastic bag with data tag.

where it enters
stomach 4 — Freeze or ice stomachs immediately

DO NOT
cutbend in  Cutintestine

the stomach  where it exits A .
sbomach and deposit in [reezer at drop site.




[ ortality Rate

Average Annual Monrtality Rates for Age 1+ Alewife
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Alewife Natural Mortality — Die-offs

Popular Theories for Seasonal Die-Offs
1. Spawning Stress
2. Osmoregulation (marine fish living in freshwater)

3. Die-offs proportional to population size (more alewife = larger die-
offs)

4. Disease
5. Water Temperature Fluctuations or Cold-Water Exposure

THE TRUTH IS WE DON’'T KNOW!



| fish




Debunking Poputlar Theoriestoer Die-offs -
Osmoregulation 30 @) chorge g
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Debunking Poputlar Theoriestoer Die-offs -
Die-offs proportional to populationsize

* Large die-offs/are eplsodlc

Recent Die-off Years

and occur oy Iy on certe

would be expected to occur
at varying levels everyyear
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* Differences in femperature ‘
between the Jake and harbor

differences within Lke

* Many fish readily mowe
between these Lake Michigan

* Die-offs often ocsur in Lake
Michigan proper where
temperatures are ubiguitous




Alewife Die-offs — It’s compllcated (probably)
Homeoviscous Adaptation o

Cold tolerance and homeoviscous adaptation in freshwater alewives (Alosa
pseudoharengus)

Homeoviscous Adaptation - the process that ff,_;tf,,‘"'*‘,‘,} ,‘ e k1 D
regulates the viscosity of cell membranes which isa i
critical step to thermal acclimation in fish fffﬁ??i??fl;’i!iﬁﬂ'ﬁ?; ':nenerget-c condition of alewife and
* Cell membrane viscosity can decrease at colder o s s s s s ot s 5 s 2
temperature e
* Membrane viscosity can be regulated by increasing 10
polyunsaturated fatty acids (think about oil vs. fat; 19751961 a)
oil hardens at much colder temperature than fat) S b=t
* Seasonal energy density (i.e., % lipid) in Alewife is g o 8- ﬁ
lowest in spring which can make homeoviscous = E
adaption more difficult G Dk ¥ ﬁI
@
* Polyunsaturated fatty acids are derived from diet; Lg% (5 4
diets lacking important fatty acids can make 0 b T
homeoviscous adaption more difficult = A
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Beyond Die-Offs — Managing
Alewife Mortality

Estimated Lake Michigan Salmonine Biomass
Stocking BKD Recent
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Managing Alewife Predation Mortality

Management Goal: Predation Mortality
Alewife Biomass Target Rate
t Increase <0.3
&> Stable 0.3-0.55

‘ Decrease >0.55




Where are we today?

Stocking of salmon increased in
2023 but unclear whether these
stocking rates can be sustained
given:

e Charter catch rates increasing
* Size of salmon decreasing

* Alewife mortality increasing
(next slide)
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Questions

* Ben Turschak (turschakbl@michigan.gov)

* Dave Clapp (clappd@michgan.gov)
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