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Crayfish species diversity

Richman et al. 2015

~600 species worldwide
>330 spp. in N. America
~63 spp.in MS



Crayfish habitat diversity

Procambarus pecki

Guenter Schuster



I - IMPACTS



European perspective:
“Crayfish are among the most notorious invasive 
aquatic species in freshwater ecosystems and have 
been reported not only to displace indigenous 
crayfish but also to impact a number 
of other aquatic organisms…” 
Ilhéu et al. 2007. 
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Signal crayfish distribution in Europe

From Atlas of Crayfish in Europe 2006



Loureiro et al. 2015

Native and introduced ranges of Procambarus clarkii



The Invasion from Within … Australia

Australian redclaw
Cherax quadricarinatus

Adapted with permission from James Furse



C. quadricarinatus – In Australia
• Tolerant of environmental extremes
• Large – >600 g (1.3 lbs)
• Fast growing
• Matures quickly
• Highly fecund
• High tail meat ratio

Adapted with permission from Leyton Tierney
(e.g. Jones 1989, Wingfield  2002, Thompson et al. 
2004, and many others)
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?

Used with permission from James Furse



Australian Redclaw -
Coming soon to a location 

near you??



Cherax destructor

Photo: Anon
Used with permission from James Furse
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C. destructor Australian invasion

Used with permission from James Furse



American Scene



Impacts of Invasive Crayfishes in US –
Vertebrates

Fish
Reduce fish growth (CA - Light 2005; AZ - Carpenter 2005)

Compete for shelter (CA - Light 2005; AZ - Carpenter 2005)

Negative population effects (AZ - Rogowski & Stockwell 2006)

Other
Deter breeding in CA newts (Gamradt et al. 1997)

Alter terrestrial food webs – common black-hawks (AZ - Etzell et 
al 2014)



Effects of Invasive Crayfishes in US -
Invertebrates

Displace or reduce abundance of native crayfishes
WI lakes (Olsen et al. 1991)

MO streams (Distefano and Westhoff 2011)

AL wetlands (Coble et al. 2015)

↓ Zoobenthos densities/abundance/biomass (Charlebois and 
Lamberti 1996; McCarthy et al. 2006)

↓ Gastropods (Olsen at al. 1991; McCarthy et al. 2006)

↓ macroinvertebrate densities 47-58% (Charlebois and Lamberti
1996)

↓ herbivore densities 55-72% (Charlebois and Lamberti 1996)

↓ Dipterans, Ephemeropterans, Odonates, Trichopterans
(McCarthy et al. 2006)



Effects of Invasive Crayfishes in US –
Aquatic Plants

↓ Macrophyte biomass in WI lakes (Olsen at al. 1991)

↑ Chlorophyll a 48-70% (MI streams - Charlebois and Lamberti 1996)

↑ Periphyton primary productivity 4-7x (MI streams - Charlebois
and Lamberti 1996)

Invasive crayfish can have complex, 
multi-trophic-level effects on food webs 

(Charlebois and Lamberti 1996)



#1 - Rusty Crayfish Orconectes rusticus



Map created 11 Aug 2016 by USGS





Steve Carpenter – U of WI-Madison, from https://www.nsf.gov/discoveries/disc_images.jsp?cntn_id=109766&org=NSF

Rusty Crayfish 



Steve Carpenter – U of WI-Madison, from https://www.nsf.gov/discoveries/disc_images.jsp?cntn_id=109766&org=NSF

Rusty Crayfish 



Effects on native AZ fishes - Carpenter 2005

• PREDATORY INTERACTIONS and COMPETITION FOR SHELTER between crayfish 
and Gila chub, desert sucker, and speckled dace.

• Crayfish PREYED ON all species - most heavily on desert suckers.
• FOOD COMPETITION between crayfish and two native fishes
• Crayfish NEGATIVELY IMPACTED GROWTH of Flannelmouth suckers. 

Orconectes virilis in AZ/CO R Basin

O. virilis & threatened White Sands Pupfish - Experiments -
Rogowski & Stockwell 2006 

• At high density, crayfish REDUCED POP. GROWTH RATE & BIOMASS of Pupfish. 

Middle Yampa River, CO River Basin - Martinez 2012

• O. virilis densities of 3.6-22.1 /m2 quadrat - mid-2000s
• Biomass of virile crays = combined biomass of other macroinvertebrates & fishes
• “AS LARGE OMNIVORES, VIRILE CRAYFISH HAVE THE CAPACITY TO RESTRUCTURE

COMMUNITIES due to their simultaneous direct and indirect interactions at multiple 
trophic levels as primary and secondary consumers, and as predators.”



Range Expansion by an Invasive Crayfish and Subsequent Range 
Contraction of Imperiled Endemic Crayfish in Missouri (USA) 
Ozark Streams  RJ DISTEFANO AND JT WESTHOFF

Simultaneously, two 
endemic imperiled 
species, Orconectes 
peruncus and O. 
quadruncus, declined 
in those streams 



Invasive Crayfish Effects - Summary

Negative Effects
-Collapse of fisheries 
-Extirpation of native species 
-Complex community changes
-Crop and native plant damage
-Structural damage/habitat 

Mechanisms of problems
-Diseases/Parasites
-Predation
-Competition
-Habitat alteration





II - INTRODUCTION PATHWAYS



Invasive Crayfishes

WI and PA outlawed use of live crayfishes as bait AFTER 
devastating invasions by Orconectes rusticus.

Live bait



ebay

Pet Trade 



Procambarus sp.
Known
Restrictions:  We 
are unable to ship 
crayfish into 
California, 
Wisconsin or 
Pennsylvania

Native Region:  
WorldwideNote: no restrictions 

mentioned here





Food



Aquaculture



Schools



Typically cited:
-Live bait, commercial or individual
-Pet/ornamental trade
-Food
-Aquaculture 
-Schools

Introduction pathways

But what about…



Fish stocking?



III - DETECTION



Obstacles
Native ranges unclear
ID/Taxonomy
Sampling methods
Effort



Sipsey Fork River drainage, 
Alabama:



Sipsey Fork Drainage, Alabama

Sipsey
Fork

Brushy 
Creek

Lewis Smith Dam
1961



Sipsey Fork above transition



Sipsey Fork – impounded



Sampling methods



2010’s

Results

Cambarus 
striatus
C. obstipus
O. validus

O. lancifer**

O. sp. nr
ronaldi**

Definite or probable 
natives

Possible non-natives



Orconectes lancifer and O. sp. nr ronaldi



Fish Gut Contents



2010’s

Results

Cambarus 
striatus
C. obstipus

O. sp. nr
ronaldi**

Definite or probable 
natives

Definite or possible 
non-natives

O. validus

O. lancifer**

O. perfectus

O. virilis



C. striatus C. striatus

C. obstipus C. obstipus

O. validus O. validus

O. lancifer

O. virilis

O. sp. nr
ronaldi

? O. perfectus

x
x

x

1988-95 2010’s

Results with “historic” fish

Definite or 
probable natives

Definite or possible 
non-natives



Orconectes lancifer - Sipsey Fork drainage, AL



study area

Approximate range O. lancifer
(Taylor and Schuster 2004; MS crayfish 
database)

X

X
X



O. lancifer - Native range,
Dahomey NWR, MS



Sipsey Fork, AL



Orconectes (Procericambarus) sp.



Ranges of O. ronaldi & O. juvenilis

From Taylor 2000;
Kessler 2014

O. ronaldi

O. juvenilis

Sipsey Fork 
study area

?



Results highlight 4 issues re. invasive crays

1. Large water bodies have been woefully 
under-sampled for crayfishes.

2. Systematics is inadequate.
3. Knowledge of species’ native ranges incomplete
4. We must learn more about pathways of 

crayfish introductions.  



Invasives?

IV - Prevalence



Prevalence of invasive crays in U.S.?

• No easy answer right now

• Eastern crays introduced throughout West

• Pacifastacus spp. widely introduced beyond native 
ranges in West

• O. rusticus, O. virilis, and P. clarkii widely invasive

• Anecdotal accounts abound



Invasives?

Summary

Impacts

Pathways

Detection

Prevalence

- Many, complex 
- Direct and indirect 
- Multiple trophic levels
- Structural & functional

- 5 commonly cited
- Fish stocking needs 
to be examined

- better baseline info
- >effort
- additional methods

- > than often realized
- Need summary pub.



Eat chicken!
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