
Sauger - Sander canadensis

Introduction
Sauger are game fish native to large coolwater rivers of central North America.  Historically, sauger were 
considered to be the most widely distributed percid species in North America (Lionberger 2006).  Sauger 
populations have declined across a large part of the Missouri River drainage (McMahon and Gardner 2001; 
Caruful 1963; Nelson and Walburg 1977; Hesse 1994). In Wyoming, sauger are native east of the Continental 
Divide including the North Platte, Powder, Tongue, and Bighorn-Wind rivers (Baxter and Stone 1995).  Sauger 
distribution in Wyoming has decreased significantly including extirpation from the North Platte River.  The 
Powder River provides seasonal sauger habitat for fish migrating from the Yellowstone River to spawn (Hubert 
1993).  A small population of unknown purity exists in the Tongue River. The Bighorn-Wind River watershed 
supports two viable, genetically-pure sauger populations (Kruger et al. 1997; Amadio et al. 2005).  The two 
populations were once continuous with one another and those downstream but the construction of Boysen and 
Yellowtail Dams isolated the two. The sauger populations in the Bighorn-Wind River watershed are among the 
last genetically pure sauger populations in the Missouri River drainage, and have high conservation value 
(Lionberger 2006; Billington et al. 2006).  Young sauger feed on aquatic invertebrates, adults are primarily 
piscivorous. Spawning occurs in the spring, generally May in Wyoming, and is typically associated with migration 
of adults to a spawning location (Welker et al. 2001).  Spawning occurs over gravel and cobble in 52-59°F water 
(Roberts et al. 2003).  Spawning migration distances of up to 235 miles have been observed where barriers to 
movement do not exist (Collete et al. 1977).  Spawning migrations can occur in upstream and downstream 
directions (Collete et al. 1977; Pegg et al. 1997; Kuhn 2005; Jaeger et al. 2005; Bellgraph et al. 2008).  In the Little 
Wind River drainage, sauger were found to move both upstream and downstream to converge on spawning areas 
(Kuhn 2005).  Overall mean linear range of sauger in the Little Wind River drainage was estimated at 6 miles, 
while in the Bighorn River it was estimated at 28 miles (Kuhn 2005; Welker 2001).  Kuhn (2005) found sauger 
within the Wind River watershed to be very sedentary outside the spawning period.

NatureServe:  G5 S3S4Status:  NSS3 (Bb)
Population Status:  Population distribution is reduced from historical.  Population size is variable with 
populations in some locales declining (Wind River) while others are stable or increasing (Bighorn River in recent 
years).
Limiting Factor:  Habitat: significant loss of habitat and population connectivity due to water development and 
diversion.  Genetic purity of some Wyoming stocks may be at risk due to coexistence with non-native walleye.  
Competition with introduced non-native fish and angler exploitation may adversely affect populations in some 
locales.
Comment:  Changed from NSS2 in 2005 due solely to changes in the matrix.

Habitat
Sauger have evolved and thrive in free-flowing, turbid river systems and their preferred habitat is deep, low-
velocity pools and runs in large, turbid rivers (Hesse 1994; Welker et al. 2002; Amadio et al. 2005, 2006; Kuhn 
2005).  Sauger also live in reservoirs or systems that contain a combination of large river and reservoir habitat.  
In rivers the key component of sauger habitat is velocity and depth. In summer and spring they select low 
velocity areas with fine substrates. Pool habitats are preferred by sauger especially in winter where they tend to 
select low velocity pools greater than 6 feet deep (Welker et al. 2002; Jaeger et al. 2005; Kuhn 2005).  Sauger 
prefer lower light conditions and may seek turbid areas for cover.  Reservoirs fragment native sauger habitat but 
also provide abundant deep, low velocity, prey rich habitat that sauger prefer.  Additionally, reservoirs may 
provide important juvenile sauger habitat in anthrpogenically modified river systems (Kuhn 2005).
Problems

Abundance:  Common within a limited range
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Predation by introduced picivores (especially in reservoirs) may limit recruitment.h

Genetic purity of some Wyoming sauger stocks may be at risk due to coexistence with non-native walleye.h

Stocking of walleye in Big Horn Lake by the State of Montana poses a risk to the genetic purity of the 
Bighorn River population.

h

Competition with introduced non-native fish may adversely effect populations in some areas within native 
range.

h

Flow alteration from cumulative irrigation withdrawls has altered the physical habitat in the Wind River 
below Diversion Dam, negatively impacting sauger habitat by reducing side-channel habitat, reducing woody 
debris recruitment, and altering sediment regimes.

h

Habitat degradation (e.g., dewatering, loss of connectivity) and introduced species pose the most serious 
threats to this species' persistence.

h

Entrainment of sauger in water diversion structures  may impact populations (Jaeger et al. 2005)h

Habitat degradation due to impoundments in major river drainages is likely contributing to declines in 
distribution and population size.

h

Lack of connectivity resulting from low flows or other physical barriers (natural and man made) may 
significantly limit access to upstream habitats.

h

Infrastructure that creates physical barriers or changes water quality by making water cooler and less turbid 
can negatively affect the distribution, abundance, recruitment, growth, and survival of the species.

h

Conservation Actions

h Continue to educate landowners and the public about the importance of maintaining habitat for native fish

h Continue to collaborate with Shoshone and Arapaho tribes and the USFWS to gain better understanding of 
factors influencing sauger populations within the Wind River drainage and strategies for protection and 
enhancement of those populations.

h A collaborative process is needed to develop a management plan for saugers in the Wind River watershed.

Monitoring/Research
Continue established trend monitoring programs for Bighorn, Little Wind and Popo Agie rivers, as well as 
Boysen Reservoir and Big Horn Lake.



Conduct a sauger age and growth study within the Wind River watershed and obtain accurate growth and 
mortality estimates.  If mortality is determined to be too high, management actions may be necessary.  Age and 
growth information will be compared against a variety of environmental variables to determine if management 
actions can be taken to increase sauger recruitment.



Research the types of habitat used by juveniles and their availbility in Big Horn Lake and/or Boysen Reservoir.



Consider conducting an angler survey on Boysen Reservoir to determine the amount of sauger exploitation.



Conduct genetic analysis of sauger populations in Wyoming to determine if major differences occur between the 
sub-populations, or if genetic bottlenecks attribuatable to low numbers is an issue.
Recent Developments
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Since the initiation of sauger research in the Wind River watershed by graduate students at the University of 
Wyoming, several major questions have been answered concerning sauger ecology.  Sauger distributions and 
habitat associations (Amadio 2003; Amadio etal. 2005 and 2006), seasonal movements and spawning locations  
(Kuhn 2005), and nursery areas and movement of saugers in the Wind River watershed (Lionberger 2006) have 
been identified.



An annual monitoring program has been established within the core area of the Wind River drainage sauger 
population.



In 2006 the statewide creel limit for sauger was reduced from six fish to two fish.



The WGFD contracted with Montana Fish, Wildlife and Parks to conduct microsatellite genetic analysis of 
sauger from Boysen Reservoir and the Wind River upstream.  Analyses will be incorporated into a 2011 Master's 
thesis by Daniel Bingham, a graduate student at the University of Montana.  



Work has begun on a sauger management plan for the Wind River watershed and the Wind River Reservation, 
Wyoming.



Completed construction of the Kendrick Diversion dam bypass channel on Clear Creek, a tributary to the 
Powder River, to allow fish passage for spawning migrations.  A project to determine which species are utilizing 
the bypass channel will be intiated in 2011.
References

Species Accounts Wyoming Game and Fish Department Fish

Wyoming State Wildlife Action Plan - 2010 IV - 3 - 74

juapeters
Line

juapeters
Line



Amadio, C. J.  2003.  Factors Affecting the Distribution and Life History of Sauger in the Wind River Watershed 
Upstream From Boysen Reservoir, Wyoming.  Master’s Thesis. University of Wyoming. Laramie, Wyoming.
Welker, M.T., E.L. Roberts, L.K. Stahl, and J. Wendel.  2002.  Seasonal Habitat Use and Habitat Preference for Sauger 
in the Big Horn River, Wyoming.  Wyoming Game and Fish Department, Cheyenne. 22pp.

Pegg, M.A., P.W. Bettoli, and J.B. Layzer.  1997.  Movement of sauger in the lower Tennessee River determined by 
radio telemetry, and implications for management.  North American Journal of Fisheries Management 17:763-768.

Kreuger, K.L., W.A. Hubert, and M.M. White.  1997.  An assessment of the population structure and genetic purity of 
sauger in two high elevation reservoirs in Wyoming.  Journal of Freshwater Ecology 12:499-509.
Kuhn. K.M.  2005.  Seasonal movements and habitat use of adult saugers in the Little Wind River drainage, Wyoming.  
Master's Thesis, University of Wyoming, Laramie, Wyoming.

Jaeger, M.E., A.V. Zale, T.E. McMahon, and B.J. Schmitz.  2005.  Seasonal movements, habitat use, aggregation, 
exploitation, and entrainment of suagers in the lower Yellowstone River: emperical assessment of factors affecting 
population recovery.  North American Journal of Fisheries Management 25:1550-1568.
Bellgraph, B.J., C.S. Guy, W.M. Gardner, and S.A. Leathe.  2008.  Competition potential between saugers and walleyes 
in nonnative sympatry.  Transactions of the American Fisheries Society 137:790-800.

Welker, M.T., E.L. Roberts, L.K. Stahl, and J. Wendel.  2001.  Seasonal movement, migration, and activity patterns for 
sauger in the Big Horn River, Wyoming.  Administrative Report CY-2LB-511-01, Wyoming Game and Fish 
Department, Fish Division, Cheyenne, Wyoming.

Baxter, G.T., and M.D. Stone.  1995.  Fishes of Wyoming.  Wyoming Game and Fish Department,

Cheyenne.
Lionberger, P.S.  2006.  Juvenile sauger nurseries and fish assemblages in the Wind River watershed and Boysen 
Reservoir, Wyoming.  Master's Thesis.  University of Wyoming, Laramie, Wyoming.

Hubert, W.A.  1993.  The Powder River: a relatively pristine stream on the Great Plains.  Proceeding of the Symposium 
on Restoration Planning for the Rivers of the Mississippi River Ecosystem.  U.S. Department of the Interior, National 
Biological Survey.  Rapid City, South Dakota.

Roberts, E. L., M. T. Welker, and L. Stahl.  2003.  Spawning habitat requirements and spawning behavior for Bighorn 
River sauger.  Wyoming Game and Fish Department Administrative Report.
Billington, N., R. N. Koigi, B. L. Sloss, R. P. Franckowiak, and J. Xiong.  2006.  Genetic variation and hybridization 
with walleye in Montana.  Sauger populations determined by protein electrophoresis and microsatellite analysis.  
Technical Report of the Department of Biological and Environmental Sciences, Troy University to Montana 
Department of Fish, Wildlife and Parks.

Collete, B.B., M.A. Ali, K.E.F. Hokanson, M. Nagiec, S.A. Smirnov, J.E. Thorpe, A.H. Weatherly, and J. Williamson.  
1977.  Biology of the percids.  Journal of the Fisheries Research Board of Canada 34:1890-1899.

McMahon, T.E., and W.M. Gardner.  2001.  Status of sauger in Montana.  Intermountain Journal of Science 7:1-21.

Nelson, W.R., and C.H. Walburg.  1977.  Population dynamics of yellow perch (perca flavescens), sauger (Stizostedion 
canadense), and walleye (Stizostedion vitreum) in four main stem Missouri reservoirs.  Journal of Fisheries Research 
Board of Canada 34:1748-1763.

Carufel, K.D.  1950.  Life history of saugers in Garrison Reservoir.  Journal of wildlife Management 27:450-456.

Hesse, L.W.  1994.  The status of Nebraska fishes in the Missouri River.  Sauger (Percidae: stizostedion canadense).  
Transactions of the Nebraska Academy of Sciences 21:109-121.

Amadio, C.J., W.A. Hubert, K. Johnson, D. Oberlie, and D. Dufek.  2006.  Abundance of adult saugers across the 
Wind River watershed, Wyoming.  North American Journal of Fisheries Management 26:156-167.

Graelo, B.D.S., D.W. Willis, and B.D. Spindler.  2009.  Shifts in sauger spawning locations after 40 years of reservoir 
aging: influence of a novel delta ecosystem in the Missouri River, USA.  River Research and Applications 25:153-159.
Amadio, C.J., W.A. Hubert, K. Johnson, D. Oberlie, and D. Dufek.  2005.  Factors affecting the occurrence of saugers 
in small, high elevation rivers near the western edge of the species' natural distribution..  Transactions of the American 
Fisheries Society 34:160-171.

Species Accounts Wyoming Game and Fish Department Fish

Wyoming State Wildlife Action Plan - 2010 IV - 3 - 75

juapeters
Line

juapeters
Line



Species Accounts Wyoming Game and Fish Department Fish

Wyoming State Wildlife Action Plan - 2010 IV - 3 - 76

juapeters
Line

juapeters
Line




