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Effect of Diet on Egg ThiamineEffect of Diet on Egg Thiamine
Lake Trout Diet and Egg Thiamine
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Alewife as An Important Prey Fish Alewife as An Important Prey Fish 
for Adult Lake Trout in Lake Ontariofor Adult Lake Trout in Lake Ontario
YearsYears Percent Percent 

alewives alewives 

by weightby weight

Author (s)Author (s)

19831983 5252 Brandt 1986Brandt 1986

19931993 8585 Rand and Stewart 1998Rand and Stewart 1998

19841984 7878 Brandt 1986Brandt 1986
19851985 3232 Rand and Stewart 1998Rand and Stewart 1998
19871987 3737 Rand and Stewart 1998Rand and Stewart 1998
19881988 6565 Rand and Stewart 1998Rand and Stewart 1998

19981998 7070 Lantry 2002Lantry 2002
19991999 8080 Lantry 2002Lantry 2002



Summary of Adult Effects of Thiamine Summary of Adult Effects of Thiamine 
Deficiency in WildDeficiency in Wild

LakeLake SpeciesSpecies EffectEffect SourceSource
OntarioOntario Chinook salmonChinook salmon mortality**mortality** EverittEveritt 20072007

OntarioOntario Chinook salmonChinook salmon spawningspawning Ketola (unpublished)Ketola (unpublished)

OntarioOntario Coho salmonCoho salmon lethargy, mortalitylethargy, mortality KendellKendell (unpublished data)(unpublished data)

OntarioOntario Lake troutLake trout lethargylethargy Fitzsimons (unpublished)Fitzsimons (unpublished)

MichiganMichigan Coho salmonCoho salmon mortality mortality Fitzsimons et al. 2005Fitzsimons et al. 2005

MichiganMichigan Coho salmonCoho salmon lethargylethargy Brown et al. 2005Brown et al. 2005

MichiganMichigan Rainbow troutRainbow trout lethargylethargy Brown et al. 2005Brown et al. 2005

CayugaCayuga Rainbow troutRainbow trout migrationmigration Ketola et al. 2005Ketola et al. 2005

Baltic SeaBaltic Sea Baltic salmonBaltic salmon lethargylethargy AmcoffAmcoff et al. 1999et al. 1999

Lake trout-hatchery-lethargy and mortality Honeyfield et al. 2005



Thiamine Deficiency Effects Thiamine Deficiency Effects 
by Life Stageby Life Stage

Brown et al. 2005
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OMNR Glenora

Slimy Slimy SculpinSculpin AbundanceAbundance



USGS Oswego

Rainbow Smelt AbundanceRainbow Smelt Abundance
(Age 1 and older)(Age 1 and older)
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y = -412.73x + 6593.5
R2 = 0.9707**
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ObjectivesObjectives

Examine ontogenetic changes in the diet of Lake Examine ontogenetic changes in the diet of Lake 
Ontario lake trout using stomach contents and stable Ontario lake trout using stomach contents and stable 
isotopesisotopes
Relate changes in diet to changes in thiamine statusRelate changes in diet to changes in thiamine status
Determine if patterns are influenced by location, Determine if patterns are influenced by location, 
season, or year  season, or year  
Relate changes in thiamine status to amount of Relate changes in thiamine status to amount of 
thiaminasethiaminase--containing prey in dietcontaining prey in diet
Assess whether thiamine levels are low enough to cause Assess whether thiamine levels are low enough to cause 
effects and relate to ontogenyeffects and relate to ontogeny
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MethodsMethods

Collection locationsCollection locations--Lake Ontario (2005Lake Ontario (2005--2006), Lake 2006), Lake 
Superior (2005, 2007), Spray Lake (2008)Superior (2005, 2007), Spray Lake (2008)
Collection methodsCollection methods--lake troutlake trout--trawls, gillnets, dip nets, trawls, gillnets, dip nets, 

anglingangling
--forage fish and invertebratesforage fish and invertebrates--trawls, sledstrawls, sleds

DietDiet--stomach contents and stable isotopesstomach contents and stable isotopes
Stable IsotopesStable Isotopes--musclemuscle--1313C and C and 1515NN--Cornell Isotope labCornell Isotope lab
AgingAging--CWTsCWTs or otolithsor otoliths
ThiamineThiamine--musclemuscle--HPLCHPLC--Brown et al. 1998Brown et al. 1998



Relationship Between Length and Relationship Between Length and 
Thiamine ConcentrationThiamine Concentration
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Relationship Between Age and Relationship Between Age and 
Thiamine ConcentrationThiamine Concentration
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Comparison with Other Comparison with Other 
ThiaminaseThiaminase--free Lake Trout Stocksfree Lake Trout Stocks
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Thiamine in Diet of Lake TroutThiamine in Diet of Lake Trout
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Thiamine Related to DietThiamine Related to Diet
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Stable Isotope Mixing Models to Infer DietStable Isotope Mixing Models to Infer Diet
Hypothetical Case (after Phillips 2001)Hypothetical Case (after Phillips 2001)
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Effect of Thiamine Level on Effect of Thiamine Level on 
DistributionDistribution
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Lake Trout Survival and SculpinsLake Trout Survival and Sculpins
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ConclusionsConclusions

Lake Ontario lake trout exhibit some level of thiamine deficiencLake Ontario lake trout exhibit some level of thiamine deficiency y 
almost from the outset of almost from the outset of piscivorypiscivory that is related but not that is related but not 
proportionately to consumption of alewives.proportionately to consumption of alewives.

The lower limit of thiamine in the wild is generally consistent The lower limit of thiamine in the wild is generally consistent 
with a lab derived acute mortality threshold level.with a lab derived acute mortality threshold level.

Thiamine deficiency effects at thiamine concentrations above Thiamine deficiency effects at thiamine concentrations above 
acute mortalityacute mortality thresholds may be possible although indirect thresholds may be possible although indirect 
possibly involving greater susceptibility to predation.  possibly involving greater susceptibility to predation.  
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