Susie Adams, PhD
USDA Forest SerVICe Qg[g Research Station,

Hardwoods Research

SIpPI-
ool

R

Gulf & South Atlantic Regional Panel on Aquatic Invasive Species - 3 *
1 .~ USGS, Wetlands and Aquatic Research Center, Lafayette, LA, October 4-6, 2016 ==



Crayfish species diversity

no. species
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Crayfish habitat diversity




- IMPACTS




European perspective:

“Crayfish are among the most notorious invasive
aquatic species in freshwater ecosystems and have
been reported not only to displace mdlgeno\us
crayfish but also to impact a number ’

of other aquatic organisms...”
IIhéu et al. 2007.
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Once upon a time there was ...
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... Tirst was the red swamp crayfish

Laura Martin-Torrijos
Real Jardin Botanico, Madrid, Spain



... and a year later was the signal crayfish

1974

Laura Martin-Torrijos
Real Jardin Botanico, Madrid, Spain



THE IUCN RED LIST
OF THREATENED SPECIES™

x> Austropotamobius pallipes ' Scope: Global
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Laura Martin-Torrijos
Real Jardin Botanico, Madrid, Spain



Disappearance of populations
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Signal crayfish distribution in Europe
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Native and introduced ranges of Procambarus clarkii

1:170,192,764



The Invasion from Within ... Australia

Australian redclaw

Cherax quadricarinatus

Adapted with permission from James Furse

ED CLAW
QUADRICARINATUS

IN A LAKE NE

—_—

AR YOU l




C. quadricarinatus — In Australia

 Tolerant of environmental extremes

e Large — >600 g (1.3 Ibs) o e
e Fast growing

e Matures quickly

e Highly fecund

. ngh tall meat ratlo

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



The Redclaw Invasion
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Used with permission from James Furse



Australian Redclaw -
Coming soon to a location
hear you??




Cherax destructor




C. destructor Australian invasion

Northern
Territory Queensland

Western
Australia
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Used with permission from James Furse '







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)

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

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

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

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

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



Effects of Invasive Crayfishes in US —
Aquatic Plants

J, Macrophyte biomass in WI lakes (Olsen at al. 1991)
1 Chlorophyll a 48-70% (Ml streams - Charlebois and Lamberti 1996)

1 Periphyton primary productivity 4-7x (Ml streams - Charlebois
and Lamberti 1996)

Invasive crayfish can have complex,

multi-trophic-level effects on food webs
(Charlebois and Lamberti 1996)









Sections & Communities NEETSP ap ers

By Ray Gildow Sports

Rusty crayfish — a serious threat to
Midwestern waterways

Fublished July 9, 2016 at 8:15 am

It is just one more threat to our lakes, streams and rivers to worry about - rusty

1 o — . trr manthrantanin hait theos Avmttsre are oty
“0- 72 The Frederick News-Post : = :

« Jazz: A Revived Label Does Right by ...
THURSDAY, APRIL 28, 20

EMVIROMMENT / NEWS / BECO

L News Opinion Sports Topics Communities Things to Do Find local More

INVASION OF THE RUSTY CRAYFISH

Invasion ol the Rusly Cravlish
Fosted By Mick Dumke on 04 2311 at 04:03 PM

GFP Discovers Invasive
Ruqty Cravﬁsh in South ['ve never seen so many claws.
Dakota Waters

aay, J

Thev're all over Chicago beaches, scattered a1




Rusty Crayfish

Before crayfish remwal
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f

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



Rusty Crayfish

After crayfish removal:

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




Orconectes virilis iIn AZ/CO R Basin

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.

O. virilisgl wn ST paiments -
Rogowski & Stc e TR

. Athigh d

Middle

e O. virilis ¢

e Biomass rates & fishes

e “AS LARG RUCTURE
COMMUNI ns 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

N

1984 1998 2008
St. Francis River
Stouts
Creek _ _ . ) t River Drainage
Marble r Drainage
Creek \ )
] ; £ ver Drainage
Orr ¥ ARA £
Hollow h tis River Drainage
Creek v
cawer _— —— il meters
Creek
g 1 !
Big H
ey Simultaneously, two
endemic imperiled
species, Orconectes
. peruncus and O.
St. Francis Rive )
N quadruncus, declined
Q-I—T_5 a - . a Kilometers ® Orconectes hylas Locations A 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







Il - INTRODUCTION PATHWAYS

Shop by
category

search results | Listed in category: Clothing, Shoes & Accessories = Costumes, Reenactment, Theater > Costumes > Unisex =

See more Forum Movelties Men's Craw Daddy Mascot Costum

Lobster Costume Adult Mardi Gras Craw Daddy

Be the first to write a review

ltem condition: New with tags
01d 10h 32m

Lastone [/ 33 sold

U5 3$54.95

$2.75 (5% off)

US $52.20

18 watching © Add to watch list

% Add to collection

33 sold More than 96% sold

Shipping: $10.95 Standard Shipping | See details




Live bait
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Pet Trade

*=*3***~RARE ~BLUE~~Procambarus Marmorkrebs self cloning
CRAYFISH FREST WATER

$10.00 1d 5n left (Tuesday, 3PM)
1 bid

ebay

One (1) Cherax Destructor Crayfish (FW Lobster) - Truly RARE in the US

$49.95
Buy It Now
Free shipping

28 Live Dwarf crayfish plant shrimp pond farm fish koi mancave tadpole
betta kit

$58.00
Buy It Mow
Free shipping

5 watching

Two (2) Live Australian Redclaw (cherax quadricarinatus) Crayfish (FW
Lobster)

$39.95
Buy It Now
Free shipping

(1) Vanilla Crayfish (Lobster) 1.5 inch Live fish FULLY GUARANTEED

$9.99
or Best Offer

37 watching



Wish List CART® 0items $0.00

60 DAY GUARANTEE
Movre Products, Better Service! el 1009% Satisfaction Pro Ca b arus s
oo | cu | ors | repue e ) AL P-
Sort By: | Recommended ¥ | Your search returned 6 results View All | [17] K n OW n

Restrictions: We
are unable to ship

. Flea & Tick aso is Here
PetSolutions  {iienow =5 o

Search Results
Your Current Selection @
User Search:

crayfish

Search within Results ©

fe) . .
Price Range [ -] l CranISh I nto
$0-85 (1) Starting at . .
el 19 0% | _ California,
Wisconsin or
Pennsylvania
OVERVIEW  SHIPPING & GUARANTEE egion:

e

Scientific Name: Cherax peknyi

Ease of Care: Easy Note: no restrictions
Approximate Arrival Size: 2 to 3 inches mentioned here

Approximate Full Size: 5 inches

Native Region: New Guinea

Temperament: Mostly Peaceful, can be Semi Aggressive
Diet: Omnivore

The Zebra Crayfish is primarily a peaceful aquarium inhabitant, leaving most fish alone. It
is recommended to not keep loaches or other full time bottom dwellers with the crayfish,

since one or the other may be harmed at some point either intentionally or accidentally.
This attractive crayfish is an omnivore, and will eat most foods it is offered.



Officials with the Missouri Department of Conservation
are concerned about ecological problems that could
result if Australian_red-claw crayfish were brought into

-Me State. The Wildlife Code of Misso
prohibits the importation or possession of Australian
crayﬂsh Only species on the Approved Aquatic Species
ay be brought into the state legally. (Photo
courtesy 0 ent of




Food

VE CRAWFISH FOR SALE

HOME ABOUT US FAQS CONTACT US

LIVE CRAWFISH

Crawfish is IN SEASOM. Live crawfish season runs from January to June/July. From July/August to December, we sell
boiled crawfish. Buy live crawfish today!

10 Pounds Live Crawfish 15 Pounds Live Crawfish 20 Pounds Live Crawfish 25 Pounds Live Crawfish

100 Pounds Live Crawfish

75 Pounds Live Crawfish

60 Pounds Live Crawfish 90 Pounds Live Crawfish

™ [items

MAIN MENU

Home

Secure Website

Order Boiled Crawfish
Order Live Crawfish
Live Crayfish for Sale
Crayfish As Pets
Crawfish Traps for Sale
Crawfish Cookie Cutter
About Us

Testimonials

FAQ

Contact Us

Popular Crawfish States

Catalog

Blog
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NEWS

You Make the Difference

ARTS & LIFE EARTHFIX MUSIC KIDS & FAMILY SUPPORT _
contribute now

Local Mation World Economy Environment Election Health Education

Invasive Crayfish May Be Class Pets First

by Vince Patton (Folow)

O L —

Oregon has two new invasive species to deal with. For the first time in the

western United States, scientists say two kinds of crayfish have appeared in




Introduction pathways

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

-Schools

But what about...



Fish stocking?
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- DETECTION




o7 Obstacles
- Native ranges unclear

- ID/Taxonomy
,' | Sampling methods
&L Effort
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Sipsey Fork Drainage, Alabama

Lewis Smith Dam ' 3
1961






Sipsey Fork — impounded
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Results

2010’s

Definite or probable

- — =
natives

— Cambarus
striatus

C. obstipus

Possible non-natives —

__O.validus

— O. lancifer**

O. sp. nr

— ronaldi**



Orconectes lancifer and O. sp. nr ronaldfi

-

A O lancifer
A O sp. nr. ronaldi




Fish Gut Contents




Results

Definite or probable
natives

Definite or possible
non-natives

2010’s

—

— Cambarus
striatus

C. obstipus

O. validus

\

O. perfectus
—  O. lancifer**
O. virilis

O. sp. nr

— ronaldi**



Results with “historic” fish

1988-95 2010’s
| C. striatus C. striatus
Definite or . .
orobable natives C. obstipus | C. obstipus
__| O.validus O. validus
? O. perfectus
e X O. lancifer
Jetinite o POSSIDTE X O. virilis
X O. sp. nr

~— ronaldi



Orconectes lancifer - Sipsey Fork drainage, AL
7l

$
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(Taylor and Schu§ter 2004; MS crayflsh
';_ database)
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. lancifer - Native range,
Dahomey NWR, MS




Sipsey Fork, AL







Ranges of O. ronaldi & O. juvenilis
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From Taylor 2000;
Kessler 2014




Results hlghllght 4 Issues re. mvaswe crays

< = st LR s R T ey Wik e R o ~
- e A e T e e, .

ge water bodies have been 'V\f"c';efully'

Under-sampled for crayfishes.
2. Systematics is inadequate. ';5"5-'__'

A

Knowledge of species’ native ranges mcompleteﬁ-q

4. We must learn more about pathways of
crayfish introductions.



IV - Prevalence
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Prevalence of invasive crays in U.S.?

 No easy answer right now
e Eastern crays introduced throughout West

e Pacifastacus spp. widely introduced beyond native
ranges in West

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

E( Orconectes virilis Procambarus clarkii

¢ A n - ? ? / ] red swamp crawfish
s v 1
4, d

‘,-M.,_/_‘-\_‘

Bl

= .

TR

‘Et\/u»% ™
b [ 3

http://eattheinvaders.org/wp-content/uploads/2013/09/pr_clarkii.gif
Map creg o '5;3;2016. United States Geological Survey




Summary

- Many, complex
P - Direct and indirect

= - Multiple trophic levels
- Structural & functional

Impacts

- 5 commonly cited
- Fish stocking needs
to be examined

Pathways

- better baseline info
- >effort
- additional methods

Detection

- > than often realized

Prevalence - Need summary pub.
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