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Line 8 Shelikof Strait — spring (May/June)
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Lines of inquiry and approaches

* Have there been trends and/or patterns in environmental conditions and
zooplankton abundance over time in the Gulf of Alaska?

e Use Dynamic Factor Analysis (DFA) to look at multivariate trends

* Are there any monotonic trends present in the environmental or
zooplankton time-series?

e Use trend analysis (Mann-Kendall)

* Do the patterns in environmental data correspond to trends in
zooplankton data?

* Model individual species and life stages with GAMs



Environmental DFA
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/ooplankton DFA

Loadings Trend
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DFA Trend Comparison
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t=-0.34, p=0.03
t=-0.32, p=0.03
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— upper 100 m temperature
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A conceptual model

Ekman
. Transport

Grov[\gc_P I Offshore
Upwelling

Coyle and Pinchuk 2003, 2005; Coyle et al. 2013; Napp et al. 1996; Sousa et al. 2016

| A{%Ekman

7 Transport

GrowthV{
rov[v)_l_ ) ‘K Offshore

Size T Upwelling




A phenological change?
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The “Blob”
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Conclusions

* Have there been trends and/or patterns in environmental conditions and
zooplankton abundance over time in the Gulf of Alaska?
* Environmental multivariate pattern related to PDO and local oceanography

» Zooplankton multivariate pattern related to abundance changes in large copepods
with one cohort per year

* Are there any monotonic trends present in the environmental or zooplankton
time-series?
* No trends in the environmental time-series, except for precipitation (not shown),
though is a longer-term warming trend

» Zooplankton DFA and four species of copepods had trends present



Conclusions

* Do the patterns in environmental data correspond to trends in zooplankton
data?

* DFA time-series show correlations with various environmental factors, highlighted the
relationship between large copepods and surface temperature/Julian day

e Conceptual model

* A phenological change?

* Long-term warming and recent warming events suggest effects on copepod
development rates

* Application of development time models show that time to reach stage may differ by
as much as 7 days



Implications
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Juvenile prey field
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Implications

* Oceanography + phenology + species composition =
* Match/mismatch in time and space

* Match/mismatch in size (predator/prey interaction)
* Match/mismatch in prey quality
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