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Adult Walleye Pollock in the Bering SeaAdult Walleye Pollock in the Bering Sea
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1.  Abundance
2.  Growth
3.  Mortality

4.  Temporal Shifts
5.  Spatial Shifts
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Are pollock early life stages influenced by temperature?



Pollock Developmental StagesPollock Developmental Stages

Eggs

Yolksac larvae <5 mm

Preflexion larvae <10 mm

Late larvae <25 mm

Juveniles <65 mm



ApproachApproach
Classified years as cold or warm by spring SST anomaly         

(– / +)
21-year time series of ichthyoplankton surveys

Selection criteria: 
Cover known spawning grounds
Cover known spawning season

12 years 5 years
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Why higher abundances of eggs in cold years?Why higher abundances of eggs in cold years?

Evidence for spawning delays?



Cruises with overlapping spatial coverage each yearCruises with overlapping spatial coverage each year

2.  Growth Rates2.  Growth Rates
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?3.  Mortality Rates3.  Mortality Rates
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4.  Temporal Shifts4.  Temporal Shifts
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Cold PeakCold Peak
DOYDOY

Warm PeakWarm Peak
DOYDOY

DifferenceDifference

EggEgg 110110 7575 35 days35 days**

YolksacYolksac 140140 8080 60 days60 days

PreflexionPreflexion 150150 8080 70 days70 days

Late larvaeLate larvae 190190 140140 50 days50 days

JuvenileJuvenile 230230 220220 10 days10 days

More evidence for shifts in spawning time
Delayed hatching and larval development 

Full Results: Temporal ShiftsFull Results: Temporal Shifts



Cold (n=12)

Warm (n=5)

Longitude (E-W)
Temperature (p<0.001) No effect of 

Temperature

Latitude (N-S)

5.  Spatial Shifts5.  Spatial Shifts



SummarySummary

HypothesisHypothesis TestTest Support?Support? ConsequenceConsequence

AbundanceAbundance StageStage--specificspecific
YES early YES early 
NO NO latelate

GrowthGrowth
Growth ratesGrowth rates

Temporal Temporal GAMsGAMs
YESYES
YESYES

Longer pelagic Longer pelagic 
durationduration

Increased Increased 
vulnerabilityvulnerability

MortalityMortality Mortality ratesMortality rates YESYES Population lossPopulation loss

Temporal ShiftsTemporal Shifts TTemporal emporal GAMsGAMs YESYES Prey Prey mismis--matchmatch

Spatial ShiftsSpatial Shifts NorthNorth--South  South  
EastEast--WestWest

NONO
YESYES

NNursery area ursery area 
suitabilitysuitability
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