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Pathways of Crayfish Introductions

* Release as live bait associated with angling
* Release after educational use in classroom
* Release associated with pet aquariums

* Intentional introduction as forage for sportfish
* Intentional introduction to golf course ponds

* Intentional introduction to create harvest opportunities

* Secondary spread from existing populations
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) published literature
\ demonstrates that

invasive crayfish are
strong interactors in
food webs, imposing
significant effects
due to polytrophic,
generalist feeding
habits.
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Impacts of
Invasive Crayfish

Non-native Crayfish
in the PNW

Pacific Ocean

Rusty crayfish
Faxonius rusticus

*  Red Swamp Crawdsh
® Northeen Crayfish

A Ringed Crayfish

+ Rusty Crayfish

. 3 W ™ 0owmes
23 W B 0 0LOMITERS

——t

Darduson of four imvasve crayfah in Oregon and Washingien
S Daca are from USGS Surveys in westers Oregon sad from
Larsen and Oiden (2001} in Washington and Jobn Day River, Ovegon

Julian Olden (UW, olden@uw.edu)



Oregon Invasive Species Council (Oct 2019)

Rusty Crayfish Distribution

CANADA

Diverse pathways of introduction
* Bait bucket
* Schools

Diverse ecological impacts
* Polytrophic diet
* Extremely high densities

Twardochleb et al. 2013, Hansen et al. 2017
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John Day River, OR
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Rusty Crayfish Densities
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Objectives

1. Quantify recent and project future spread
of rusty crayfish in the John Day River.

2. Evaluate the management efficiency of
population control actions that allocate
variable effort across both space and time.
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Approach

HexSim
* Sequential event architecture
* Network structure

Cirert Wokaace s F \Fexsen Confiah_vedel S5

Spatially-explicit individual-based model

Approach

Environmental Context

* Hydrography (NHD+ v2)

Flow direction

* Reach gradient

* Estimated mean monthly
discharge

* August flow > 0.25 ft3/s

e Wetted width

* Water temperature
* Daily land surface
temperature
*  Watershed area
* Elevation
* Calendarday

§ z:ug;!
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degree days > 6° C

McNyset et al. 2015, Data from ISEMP
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Approach

Modeling Process

Model development based on literature review and rusty
CraniSh diStribUtion in 2005 (Oldenet aI.2009)and 20710 (Sorenson et al. 2012)

* Forecast to 2016 and model validation test

* Re-calibrate and forecast to 2025
* Assess management scenarios

Model structure
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Preventing New Introductions
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Physical Removal
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Intensive trapping and increased fish predation cause
massive population decline of an invasive crayfish

Additional infestations of rusty
crayfish

Summit Prairie Pond . . Beulah Reservoir
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Management strategies

* Explored different control ¢ Estimated required
strategies that involved trapping effort to achieve
varying levels of crayfish management outcomes
removal occurring at
different starting years

Controlling rusty crayfish spread
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Conclusion

* Invasive crayfish represent a significant, yet largely
overlooked, threat to freshwater ecosystems of PNW

* New populations of invasive crayfish are discovered
“constantly, and the rate of secondary spread can be rapld,r ex
: Wi,
* Early response remains critical, but strong management =
~ actions col S}tI” substantlally decrease densities and
future spreacl o \\exlstlng populations

. Greater partnershrps between scientists and natural
resource managers is need to tackle this challenge

—
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Needed work in supp
1. Monitoring for early detectio
2. Assessing riskto rusty crayfish invasion

sty crayfish

Can the site be
colonized by rusty crayfish?

Can the site maintain a

~ solf-sustaining population?
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Assessing ecosystem vulnerability to invasive rusty cravhish

INVASION OF RUSTY CRAYFISH, ORCONECTES RUSTICUS, IN THE UNITED STATES:
NICHE SHIFTS AND POTENTIAL FUTURE DISTRIBUTION

1. Monitoring for early detectio

2. Assessing risk to rusty crayfish'ir

3. Quantify food-web impacts
il
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Need work in suppc
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