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Impacts of rusty crayfish

• Extirpation of native crayfish species 

• Negative effects on: 

• macrophytes 

• macroinvertebrates 

• recreational fish 

Low crayfish abundance

High crayfish abundance
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Rusty Crayfish Removal Experiment

• Is it possible to reduce/extirpate rusty crayfish?

• Are negative effects of rusty crayfish reversible?

• Can fish control rusty crayfish once trapping has 
reduced their population to low levels?



Sparkling Lake

• Small (64 ha)

• No surface inlets or outlets

• Rusty crayfish present since the 1970’s

• Long-term records available (1981 – present)



Rusty Crayfish Removal

Trap adults
Fish predation 

on small crayfish

Smallmouth Bass
• Size limit from 14” to 18”

• Bag limit: 1 fish/person/day



•June-August 2001-2008
•100-300 traps per day
•1,300-15,000 “trap days” per year
•91,930 crayfish removed

Trapping effort was high



Hein et al. 2006 Can J Fish Aquatic Sci
Hein et al. 2007 Freshwater Biology

Rusty crayfish declined by 99%
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Short Term Success!

1. Extirpate rusty crayfish

2. Fish predation maintains low densities 

3. Rusty crayfish rebound when removal stops

Brian Roth

What will be the long-term 
success of removal?



Population model suggested long-
term possibility of success
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Hansen et al. 2013 Ecology
Hansen et al. 2013 Can J Fish Aquatic Sci

Rusty crayfish declined by 99% and stayed low

Periods
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Hansen et al. 2013 Ecology
Hansen et al. 2013 Can J Fish Aquatic Sci

Rusty crayfish declined by 99% and stayed low
Native (virilis) crayfish increased 100x
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Rusty Crayfish Removal Experiment

• Is it possible to reduce/extirpate rusty crayfish?

YES but it requires a lot of effort

• Are negative effects of rusty crayfish reversible?



Sparkling Lake ecosystem response



Macrophyte percent cover increased, 
especially in deeper water



“High crayfish” “Low crayfish”



Sunfish (Lepomis) Increased
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Bass Abundance Stayed the Same

Lepomis

Smallmouth

Rock bass

Mark-recapture population estimate



Bass ate more invertebrates
Rock Bass Smallmouth Bass

Crayfish
Invertebrates
Zooplankton 
Fish
Other



Variety of Macroinvertebrate 
Abundance Responses

Snails

Dragonflies

Mayflies

Scuds

Pavel Beracko

Jim Rathert

Declined Increased



Before Removal

After Removal



Rusty Crayfish Removal Experiment

• Is it possible to reduce/extirpate rusty crayfish? YES

• Are negative effects of rusty crayfish reversible?
YES, with variable effects on macroinvertebrates

• Can fish control rusty crayfish once trapping has 
reduced their population to low levels?



Lake level declined during removal 
REMOVAL



Drought reduces 
cobble rearing habitat 

for rusty crayfish



Rusty Crayfish Removal Experiment

• Is it possible to reduce/extirpate rusty crayfish? YES

• Are negative effects of rusty crayfish reversible? YES

• Can fish control rusty crayfish once trapping has 
reduced their population to low levels?

SO FAR. Possible effects of water levels on habitat
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