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BURBOT (LOTA LOTA)

Only true freshwater Gadoid

Circumpolar distribution above 40°N

Highly fecund

Reproduce at 2-4°C

Similar water quality parameters as trout

Refractory to many salmonid pathogens 

Yield: Fillets, roe, liver, and leather

Presenter
Presentation Notes
The burbot is a unique fish species -It is the only freshwater member of the cod like fish, the gadoids -and has a Circumpolar distribution above 40°N-burbot is Highly fecund – producing 60,000 to 3.5 million eggs/ fish in a season -Another one of the many unique characteristics of burbot, is that they reproduce at a water temperature between 4-6 degrees C during February in March -burbot grow well within the same water quality parameters as Trout -and are Refractory to many salmonid pathogens -This species produces a firm white flesh in the form of fillets, furthermore the roe and liver are considered delicacies, and the skin can be used in leather products-   these characteristics suggest burbot could easily be incorporated into an existing trout production facility make burbot an ideal candidate for cool or cold water aquaculture



HISTORY OF BURBOT IN THE KOOTENAI 

The Kootenay Lake in British 
Columbia may have been the most 
robust burbot fishery in North 
America

Burbot fishery collapsed in the 
Kootenai River System after 
construction of Libby dam in 1972

Idaho burbot fishery closed- 1992

Presenter
Presentation Notes
Historically burbot thrived in the Kootenai River system, providing an important seasonal staple for Native Americans and early European settlers as well as more recent residents of the Kootenai Valley in the 1920s–1960sHowever Burbot Fishery collapsed in the Kootenai Lake and River after construction of Libby dam in 1972The Libby dam increased discharge as well as water temperature during the Burbot spawning period, this increased discharge was an impediment for burbot migration to spawning grounds, and the increase in temperature proved lethal to many incubating eggs. Furthermore the dam acts as a nutrient sink, preventing the already oligotrophic Kootenai river system from receiving nutrients for primary production and thus limits zooplankton availability for burbot larvae that do hatch Idaho Burbot fishery closed in 1992 due to the risk of demographic extinctionThe Burbot fishery in Kootenay Lake and the Kootenay River in British Columbia also collapsed which resulted in those fisheries being closed in 1997.



RESTORING BURBOT IN THE KOOTENAI 
2003- A PARTNERSHIP BEGINS 

Presenter
Presentation Notes
In 2003 the Kootenai Tribe of Idaho,British Columbia Ministry of Environment, Idaho Department of Fish and Game, Bonneville Power Administration, USDA National Institute of Food and Aquaculture, and University of Idaho partnered together forming to rebuild the burbot population of the Kootenai river system. The Kootenai tribe of North Idaho developed a burbot restoration program that included aquaculture of burbot as a component of conservation effort Burbot aquaculture had never been done before, so the University of Idaho’s aquaculture research institute began research on burbot spawning, egg incubation techniques, larviculture, and juvenile culture using broodstock that we still have on campus here, obtained from the Moyie Lake in British Columbia to develop methods for burbot aquaculture. 



BURBOT CONSERVATION RESEARCH AT UI
EGG INCUBATION 

Egg incubation 

(Jensen et al. 2008)

Pathogen control 

(Polinski et al. 2013)

Embryonic development 

(Egan et al. 2015)

Presenter
Presentation Notes
Egg incubation techniques were investigated, and the Imhoff cone design proved most effective The need for Pathogen control became apparent early on, and it was found that using hydrogen peroxide throughout all of the early life stages of culture was paramount Embryonic development research was important for reducing high mortality that can be associated with culture of Burbot embryos and larvae



BURBOT CONSERVATION RESEARCH AT UI
LARVICULTURE

Temperature requirements 

(Barron et al. 2012)

Larval feeding regimes 

(Jensen et al. 2011)

Cannibalism suppression

(Barron et al. 2013)
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Presentation Notes
Investigating temperature requirements of larval burbot was important for maximizing growth, and providing a comparative, empirical framework for establishing conservation, or commercial aquaculture programs. Development of larval feeding regimes was integral for the conservation effort, since the size of year 0 burbot best for stocking was not known and post larvae burbot would require a commercial diet for economically feasible optimum growth. This was also important for future nutrition related studies for commercial culture. Grading was researched and found to significantly reduce cannibalism at the larval stage. This increases survival and has applications for burbot production for conservation and in commercial applications 



BURBOT CONSERVATION RESEARCH AT UI

Tagging evaluation 

(Barron et al. 2013)

Stocking density and pond culture 

(Barron et al. 2013)

JUVENILE CULTURE   

Presenter
Presentation Notes
Tagging juvenile fish is pivotal to stock enhancement monitoring Tagging evaluation. However this has also been useful for or captive spawning program, and would be useful in an commercial burbot program. Pond culture research was conducted to investigate a less labor-intensive and less costly method of efficiently producing Burbot for conservation or commercial production programs



INTERNATIONAL BURBOT 
CONSERVATION STRATEGY

A TIMELINE 

Wild burbot population estimated at 50 in the Kootenai River 

1972

1992

Libby dam completed  

Idaho burbot fishery closed 

Early 2000s

2003 International burbot conservation team formed 

2009 Juvenile and larval burbot produced at UI and stocked in Kootenai River 

2014
2015

2019

Twin Rivers Hatchery produces majority of larval and juvenile 
burbot stocked into the Kootenai River 



TWIN RIVERS HATCHERY 
A BURBOT SUCCESS STORY 

Funded by Bonneville Power Administration, hatchery completed in 2014

Began producing and stocking burbot larvae and juveniles in 2015

14 million larvae and 1.5 million juveniles produced thus far

Burbot fishery opened in Idaho in 2019

Current harvestable burbot estimate in the Kootenai River -50,000



OPTIMIZATION OF BURBOT AQUACULTURE  

Soy as a fishmeal 
replacement 

(Bruce et al. 2019, 
unpublished) 

Induction of triploidy 

(Oliver et al. 2019) 

Control of spawn time

Larval weaning 

(Matuha et al. 2019, 
unpublished)

Immunological assay development

Economic analysis of burbot production

Marketability of burbot products

(Matuha et al. 2019, unpublished)

Microbiome research 

CONTINUED BURBOT RESEARCH AT UI
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