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Rusty Crayfish impacts

* replace native congeners,
e destroy aquatic macrophytes,
* prey on or compete with other native fish and invertebrates

* may facilitate regime shifts, alternative stable ecosystem states and
diminished ecosystem services

* But majority of studies in inland waters of Great Lakes
* Impacts (and biology) in Great Lakes poorly understood
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Non-native egg predators
(dominate egg bag samples)
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Egg predation by invasive species

(Potential impediment to native fish recruitment on spawning reefs)
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Fitzsimons, J. D., et al.." Journal of Fish Biology 71.1 (2007): 1-16.



Suppression of established species is difficult

Likelihood of successful
management

Success more likely when

* Area managed is small

e Reinvasion can be prevented

(or slowed)

* Benefits of control exceed cost of
management ‘
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Great Lakes
spawning reefs

Engines of fish production
in the Great Lakes

Localized critical habitat

Scale of benefits to Great
Lakes Fisheries likely to be
disproportionally greater than
area under management

For fall spawners — fall
suppression may protect eggs
over winter

Cooling temperatures may
slow recolonization

Possible shorter suppression
window




Challenges

When November gales (and sailing boats) come early

These are open coastal sites. Limited days on water in fall due to
regular storm events



Project goals

* Cost effectively suppress populations of rusty crayfish on
shallow spawning reefs in fall immediately prior to Lake Trout
and coregonine spawning

* In order to enhance egg survivorship and hence larval fish
production.

By:

* Testing a novel trap designed to reduce escapement and allow
longer soak times (fewer fishing days)

* Trap over a large buffer area to slow recolonization of core
reef habitats

* Test temporary barriers to further slow recolonization of core
spawning reef habitat
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Crayfish suppression on reefs

* Intensive trapping (Sept — Nov) - during period of
declining water temperatures (Fall 2018 and 2019)

» 10 — 12 trap main trap lines (buffer area)
» 11-17 traps per line (5m apart)
» 3 lines on core reef (3m apart)

» 165 - 200 traps fished Immediately prior to fall
spawning

» Total trap days (range 4721-8788)




Results
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Rusty Crayfish density
Little Traverse Bay (2018-2019)

LTB Crb

LTB Reference

Crayfish control
periods
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Levels of suppression appear to be
sustained over winter

Oct19 Nan20 Juli8  Oct18

Possible density
dependence effects
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Potential evidence of density dependence effect
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Egg retention

 Egg bags seeded with brown trout eggs and beads (artificial eggs)
* No evidence for decrease in egg predation on treatment reefs
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Trap comparison

* CPUE rough equal between Gee minnow and Pyramid trap (Gee minnow
cumulative catch slightly higher)

 Gee minnow performed well across all substrates

* Easier to deploy and clear (preferred by trapping team)

* Pyramid best trap on sand

* Escapement slightly higher for Pyramid vs Gee minnow

e Catch peaked around 5- 6 days
(see Kvistad et al 2021: Management of Biological Invasions (2021) Volume 12, Issue 4: 975-996)




Barriers

* Tested two barrier designs
* Fixed metal mesh with 2 inch flashing lip

* Modified fyke wing (black PVC with
heavy bottom chain and large floats)

Performance assessed against,

Ease of deployment

Bottom seal

Storm stability

Crayfish escapement behavior
Fouling

SRR

* Performance varied across depth and
substrate.




Barriers

 Modified fyke preferred barrier
* Easyto deploy

* Appears to created an effective
barrier in sand and mud

* Durable (sustained on site for 18
months with minimum
maintenance)

e Limited efficacy over cobble

e Shallow water remains challenging
* Uncertainty
around crayfish
Movements
(seasonal, storms)
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Conclusions and next steps

“A work in progress”
Large effort required to produce moderate reduction in density of larger crayfish
Effort and barriers difficult to sustain - especially when November gales come early
Did not observe decrease in egg predation
Technology transfer to large-scale management operation will be difficult
DASH — (still need to develop a more efficient harvest method)
Knowledge gaps: Crayfish movement, density dependent effects
Need to understand relative importance of Round Goby



Engaging with others

\“ﬁ INVASIVES

Research Article

Evaluation of fi

MSU/MDNR red swamp crayfish group
(e.g. provide pyramid traps to tests)

 Spawning reef habitat mapping collaboration

(sharing monitoring methods: Collect consistent
density data across GL reefs:

“key questions is whether rusty crayfish
predation is a more widespread issue for Great
Lakes Spawning reefs

e Absence of successful methods

Potential panel role:

* |Information sharing

e Assess regional need for management
 (e.g. Control of established Species project)

signs for removal of invasive red swamp crayfish
, 1852) in Southern Michigan: catch per unit effort,
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