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Presentation Notes
NZ mudsnail = adundant
Rock snot = very low levels
WD = explain later on



Invasive Species 
(Laws and Regulations)

•Arizona’s Aquatic Invasive Species (AIS) Interdiction Act 
•A.R.S 17-255.02 -Except as authorized by the commission, a 
person shall not: Possess, import, ship or transport into or within 
this state, or cause to be imported, shipped or transported into 
or within this state, an aquatic invasive species.

•Lacey Act
•National Invasive Species Act
•Non-indigenous Aquatic Nuisance Prevention and Control Act 
•Asian Carp Prevention and Control 
•Clean Boating Act of 2008 
•Water Resources Development Act of 2007 
•Great Lakes Fish and Wildlife Restoration Act of 2006 
•Salt Cedar and Russian Olive Control Demonstration Act 
•Public Lands Corps Healthy Forests Restoration Act 
•National Plan for Control and Management of Sudden Oak Death 
•Noxious Weed Control and Eradication Act 
•Brown Tree Snake Control and Eradication Act 
•Nutria Eradication and Control Act 
•Public Health Security and Bioterrorism Preparedness and Response Act of 2002 
•Farm Security and Rural Investment Act of 2002 
•Plant Protection Act 
•Water Resources Development Act 
•Agreement on the Application of Sanitary and Phytosanitary Measures 
•North American Agreement on Environmental Cooperation 
•Federal Plant Pest Act 
•Alien Species Prevention and Enforcement Act (1992) 
•Hawaii Tropical Forest Recovery Act (1992) 
•Wild Bird Conservation Act (1992) 
•Federal Noxious Weed Act (1974) 
•Endangered Species Act (1973) 
•Coastal Zone Management Act (1972) 
•National Environmental Policy Act (1970) 
•Federal Insecticide, Fungicide, and Rodenticide Act (1947) 
•Organic Act (1944) 
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Presentation Notes
Invasive Species are a big issue not to be taken lightly.  There are a number of laws and regulations whose intent are to prevent and control the spread of Invasive Species.  The AZ aq invasive species interdiction act 2009 created a mechanism for the state to statutorily address aquatic invasive species.  



In this article, unless the context otherwise requires, "aquatic invasive species":
1. Means any aquatic species that is not native to the ecosystem under consideration and whose introduction or presence in this state may cause economic or environmental harm or harm to human health.
2. Does not include:
(a) Any nonindigenous species lawfully or historically introduced into this state for sport fishing recreation.
(b) Any species introduced into this state by the department, by other governmental entities or by any person pursuant to this title. 




Life Cycle
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Presentation Notes
Two host life cycle 1. Trout 2. Tubifex worm
Myxospores are introduced into the water
Ingested by the Tubifex worm
After 60-90 days the spores develop into a triactinomyxon TAM
TAM spores are release into water
TAM spores swim through the water and infect fish trough the skin
TAM spores begin to reproduce within the cartilage of the trout and myxospores are release once trout is dead.



Impacts

• Trout species only (primarily rainbow and 
cutthroat)

• Trout become resistant after 4-8 months
• Not harmful to humans, trout in WD 

infected waters are ok to eat
• Spore are very resistant
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can tolerate freezing at −20°C for at least 3 months, aging in mud at 13°C for at least 5 months, and passage through the guts of northern pike Esox lucius or mallards Anas platyrhynchos without loss of infectivity" to worms



Signs of the Disease

• Whirling behavior
• Blackened tail
• Skeletal deformities
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Whirling behavior. Tail-chasing or “whirling”
behavior, for which whirling disease is
named, results from spinal cord constriction
and brain stem compression (Rose et al.
2000). Whirling fish cannot maintain equilibrium
and swim erratically, often until exhausted.
This behavior likely reduces survival
in the wild if fish are unable to seek food or
avoid predators.
• Blackened tail. A blackened tail is caused by
pressure on nerves that control pigmentation
(Halliday 1976; Schaperclaus 1991).
• Skeletal deformities. Permanent deformities
of the head, spine, and operculum are caused
by cartilage damage, associated inflammation,
and interference with normal bone



Environmental Factors

• TAM production greatest 10-15°C.
• >20-25°C TAM production may cease
• Fine sediments associated with increased 

risk of WD infection



Gunnison

San Juan

Madison
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WD has been identified in 25 states (2009)
Madison River = 90% population loss in 90s.   Now appears to be on the rebound.
Gunnision River = Major crash, brown trout increase, now stocking a WD resistant strain which appears to be working.
San Juan = After detection changed to stocking trout >4”.



Lees Ferry WD History
1999-Annual surveillance began

2007-positive-detection (spring)
•8 batches tested (4-5 fish/batch)
•one batch tested positive via PCR 
(very low levels) and histology results 
were negative

2007-2010-no detection in fall

2011-detection
•4 of 18 batches positive (1 
upper section, 3 lower 
section)
•Histology showed 3 of 5 fish 
had signs of disease (spores 
and lesions)
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Surveillance began in 1999
Positive 2007 detection (spring)
8 batches tested (4-5 fish/batch)
one batch tested positive via PCR (very low levels) and histology results were negative
No detection in fall 2007-2010
2011 detection
4 of 18 batches positive (1 upper section, 3 lower section)
Histology on one positive batch showed 3 of 5 fish had signs of disease (spores and lesions)




Questions?



Removal Efforts
Rainbow Trout Length Frequency
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• Removal estimate 15-60k 
fish

• ~70% < 6 inches
• 2003-2006 removed ~23k 

fish
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