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for Saginaw Bay and Lake Huron
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General Trends in Cisco Abundance in Lake Huron as Indicated by
Commercial Landings Since 1912
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A case for recovery in Lake Huron;

 The current prey fish community
lacks diversity

Past prey base was rich in thiaminase,
Cisco are not.

e Cisco don’t interfere with reproduction of our native game species
through predation.

e Cisco achieve a larger body size (promotes predator growth)
e Cisco are better adapted to climate and environment

e Cisco can provide for a commercial and recreational fishery in addition to
serving as a prey fish.

Great Lakes Fishery Commission
Lake Herring (Cisco) Fish Community Objective:

Restore Cisco (Lake Herring) to a significant level and protect,
and where possible, restore rare deepwater ciscoes.



Trends in Lake Huron’s Prey Fish Community 1976 - 2019



Guiding principal:

A restorative stocking evaluation is
necessary to overcome the principal
limiting factor; the lack of brood in
the majority of the lake.

Lake Huron Committee, GLFC
Cisco Recovery Goal:

To restore Cisco to a “base level” that will test
the ability of this species to carve out its place
in the Lake Huron fish community.



Stocking Experiment
Objectives

To assess whether cultured Cisco
can survive to maturity in Lake
Huron.

To determine if cultured Cisco, once mature, will ‘imprint’
and home back to stocking area(s) for spawning purposes.

To detect whether natural production results from mating
of cultured Cisco.

To determine if any resulting wild Cisco progeny also
mature, home, and successfully reproduce, indicating the
potential for recovery beyond cultured fish.

To determine habitat preference and adult behavior of both
cultured Cisco and any wild Cisco that result from these
introductions (nearshore vs. off shore).



Design

e Stock a minimum of 750,000
fingerlings each year for 10 years
splitting approximately between
spring fingerlings and fall
fingerlings to evaluate life stage
relative performance.

e All stocked Cisco will be OTC
marked to allow identification as
hatchery fish (with a double mark
denoting fall stocked fish)

Circles denote locations of 2017 gametes sources



Culture & stocking to date

e Gamete collections in 2016 - 2020

— Captive brood stock in development at
Genoa National Fish Hatchery

— Production animals reared at Jordan River
National Fish Hatchery

Stocked so far

1,100,000 1,100,000
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Evaluation

e Reliance on existing surveys, many
partners

_ Saginaw Bay Fish Community Survey
- Lake Huron acoustic survey,
_ Lake Huron bottom trawl survey

- Fishery monitoring (Creel and Commercial
reporting)

- Main basin fish community surveys
- Early Life History monitoring

e Targeted fall spawning survey protocol
(new survey) being developed

e Possible Movement/predation
telemetry work proposed



Decision Criteria

e |f the local remnant source of (Lake
Huron) Cisco survive stocking, mature,
produce wild progeny (reproduce), and
inhabit off shore environments (pelagic),
then this form will be regarded the
chosen form for further restoration
efforts.

e If not, restoration will transition to Lake
Superior sources for remainder of study.

e Time frame:

» Five year benchmark: Evidence for survival of stocked fish
» Seven year benchmark: Evidence that mature fish are returning to the focal stocking area(s)

for spawning
» Ten year benchmark: Evidence for natural reproduction and off shore pelagic existence



Stochasticity (recruitment boom years)
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Survival rate

A linear discrete age-structured population model;
structured as a matrix equation reflecting renewal theory
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Findings

750,000
75.0%
100.0%
5.0%
5.0%

10.0%
30.0%
50.0%
28,399

Stocked
Stocked
Wild
Wwild
Wild
Stocked & Wild
Stocked & Wild
Stocked & Wild
wild

Does not prevent recovery
Does not prevent recovery
Sensitive
Very sensitive
Very sensitive
Sensitive
Sensitive
Compensating
set

Joint probability of egg reaching adulthood at age-3 is; 0.0000563 (.006%)
Joint probability of stocked fngl reaching adulthood at age-3 is; 0.0225000 (2.2%)
Hatchery compensation over natural reproduction is 400x

We conclude that these rates are conservative and that Cisco recovery from
reintroduction stocking in Lake Huron has a reasonable probability of success



Proposed: Telemetry based survival and
disbursement study of newly stocked fish
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