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Lake Winnipeg Basin

• Important commercial and sport fisheries
• COSEWIC and SARA listed species
•Multiple stressors

1. Nutrients
2. Aquatic Invasive Species
3. Climate Change



Equipment

• Acoustic Transmitters (tags), V16 (fish >1.2  kg) and V13 (fish >0.5 kg)



Equipment

• Acoustic Receivers (Vemco)

10 cm



What this equipment can do for research

•Understand where fish are 24/7, 365 days a year
1. Distribution
2. Movement rates
3. Habitat selection (spawning, feeding, and 

overwintering)

• Survival



786 fish 
tagged

2016: 40
2017: 40

2016: 40 Common Carp

2016: 121
2017: 40

2016: 43
2017: 2

2017: 204
2018: 154

Bigmouth Buffalo

Channel Catfish

Lake Sturgeon

Walleye
2018: 81 Freshwater Drum

2019: 21 Burbot



Receiver placement in the 
Lake Winnipeg Basin (n = 205)
• Lake Winnipeg (n = 132)
• Red River (n = 51)
• Winnipeg River (n = 10)
• Assiniboine River (n = 4)
• Saskatchewan River (n = 1)
• Dauphin River (n = 1)
• Devils Creek (n = 1)
• La Salle River (n = 1)
• Rat River (n = 1)
• Roseau River (n = 1)
• Seine River (n = 1)
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Lake Winnipeg
Receiver spacing



Walleye

Important commercial, recreational and aboriginal fisheries







95%

75%

25%

Median (50%)

5% Number of fish detected













Spawning Sites



• Spawning site fidelity is quite high
• Appears to be wandering in the population, supported by 

previous studies
• Spawning might be occurring in some smaller tributaries (fish 

not detected during the spawning period)
• Are Walleye every year spawners? 



Channel Catfish

Important recreational fisheries

Host to Mapleleaf mussel, assessed as Endangered by COSEWIC 
and Species at Risk Program
-Seasonal movement
-Seasonal habitat use 
-Connectivity to USA population (upstream/downstream, Red) and 
Saskatchewan (downstream, Assiniboine), Red River and Lake Winnipeg’s 
commercial fishery
-Comparison to Floy tag study results











Channel Catfish
Summary

•Move within the Red River and Lake Winnipeg
• System connectivity is important in the Red River 

(Lockport, USA, and Lake Winnipeg)
• Somewhat contradictor to Floy tags, more 

downstream and Lake Winnipeg use



Bigmouth Buffalo

Assessed as Special Concern by COSEWIC and Species 
at Risk Program, longest lived freshwater fish species 
in the world
- Seasonal movement
- Seasonal habitat use 
- Connectivity to USA population (upstream/downstream, 

Red) and Saskatchewan (downstream, Assiniboine)







USA

Manitoba

USA

Manitoba



Bigmouth Buffalo
Summary

• Largest movers in the study (Large bodied, old fish)
•Restricted to rivers
• Saskatchewan fish from another study have not 

moved downstream into Manitoba
• System connectivity is important 



Common Carp

Large bodied fish, AIS, known to harm wetlands

Understand Common Carp use of Netley and Libau marshes
- Timing (arrival, departure, and duration)
- Spawning site fidelity, periodicity
- Seasonal movement (management)
- Seasonal habitat use (within the basin as well as the wetland)
- Mortality













Common Carp
Summary

•Regular seasonality to movements
•Wetlands are important spawning locations with high 

site fidelity
•Wetland and Red River do not appear to be important 

feeding areas
• Traverse Bay/Winnipeg River is used for feeding and 

overwintering



Lake Sturgeon

Assessed as Endangered by COSEWIC
• Lake Winnipeg was a significant commercial fishery ~100 

years ago, population has never been studied 
- Seasonal movement
- Seasonal habitat use 
- Genetics









Lake Sturgeon
Summary

•Regardless of turbidity differences they remain close 
to rivers
• Interaction with commercial fishery is likely minimal
• In other large river systems without barriers they 

move extensively
•Genetics - closely related to Winnipeg River 

populations upstream



Freshwater Drum

Long lived species and known predator of Zebra 
Mussel, has largest latitudinal distribution of any 
freshwater fish species in the world
- Seasonal movement
- Seasonal habitat use 
- Diet and ageing 











Freshwater Drum
Summary

• Red and Dauphin rivers used for spawning
•Majority of Red River fish move into the channel at a 

minimum or north basin
•Majority Dauphin River fish remained in Sturgeon Bay, 18% 

moved to the Saskatchewan River



Burbot

Circumpolar distribution, winter spawner
- Seasonal movement
- Seasonal habitat use 
- Currently limited data (3-4 months, tagged in 2019)









Burbot
Summary

• Too early to say, fish have moved into Lake 
Winnipeg, not sure what the pattern will be



Fish Stories

Fish Spawn predominately in the Red River
• Warmest water in the system (longest growing season, 

increased growth, increases winter survival, lower mortality 
risk from predation)

• High Turbidity (larval fish feed sooner, grow faster, lower 
cannibalism, lowers predation risk)

• High productivity in the south basin (phosphorus)



September 16May 12 June 30 August 10

Seasonal differences in temperature and turbidity



Fish Move to Maximize Feeding
(Fish migrate south to north)

• Optimal water clarity is ~ 1 - 2 m given depth of Lake 
Winnipeg

• High turbidity in the south basin (lowers feeding efficiency) 
• Temperature in south basin may surpass optimal for growth 

of large fish



Winter lowers turbidity
(Fish migrate south into the south basin)

• Improved feeding efficiency under the ice
• Positions fish close to the spawning area
• South basin is productive, has the highest prey densities













63

Acknowledgments to Funding and Research 
Organisations

Big thanks to all the Ship and Field crews!

Questions?



Lester, N.P., Dextrase, A.J., Kushneriuk, R.S., Rawson, M.R. and Ryan, P.A., 2004. Light and temperature: 
key factors affecting walleye abundance and production. Transactions of the American Fisheries 
Society, 133(3), pp.588-605. (Approximately  a 2 m Secchi is optimal forage habitat for adult fish)

Utne-Palm, A.C., 2002. Visual feeding of fish in a turbid environment: physical and behavioural 
aspects. Marine and Freshwater Behaviour and Physiology, 35(1-2), pp.111-128. (Turbid environments 
more optimal for larvae since lower predation risk with minimal impacts to feeding)

Abrahams, M.V. and Kattenfeld, M.G., 1997. The role of turbidity as a constraint on predator-prey interactions 
in aquatic environments. Behavioral Ecology and Sociobiology, 40(3), pp.169-174. (Reduced predation risk in 
turbid water)

Bristow, B.T., Summerfelt, R.C. and Clayton, R.D., 1996. Comparative performance of intensively cultured 
larval walleye in clear, turbid, and colored water. The Progressive Fish-Culturist, 58(1), pp.1-10. (Feed sooner, 
grow faster, lower mortality, lower cannibalism)


