Investigating the Impact of the 2019 Marine Heatwave on
Microbial Community Composition in the Gulf of Alaska
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Marine Heatwaves

Heatwaves impact the Gulf of Alaska

Central Gulf of Alaska (145° W - 160° W longitude)
1981 - Present
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Marine Microbes

Temperature & Microbial Communities
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Marine Microbes

Phytoplankton & the marine food web

Major trophic interactions in the marine planktonic food web
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Marine Microbes

Phytoplankton & the marine food web

Major trophic interactions in the marine planktonic food web
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Marine Microbes

2019 Marine Heatwave 3y

Hypothesis
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Diverse microbial community,
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Abundance Community Composition

NG A Sampling * Samples collected summers 2018—2Q21
» Flow Cyt. Samples were taken in 2019, 2020 and

2021
» DNA samples were taken between 2018-2021

* Samples were taken at the surface, 10m, and SCM
61°N

/‘F Waste

60° N
Sheath Fluid: None
Waste: <50 mL/8 hour run

Typical # of Cells: 10,000 -
1,000,000 cells/mL
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Abundance

Small Cell Surface Abundance
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Abundance

Sma‘lg(Cell Surface Abundance
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Abundance

&( Sma‘lg(Cell Surface Abundance
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Community Composition

Microbial Diversity
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Community Composition

Prokaryotic Relative Read Abundance

Prokaryotes * Archaeal relative read abundance increased in
2019
0-31 * A majority of archaeal reads were Marine Group
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Community Composition

Eukaryotic Community Structure
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A Future NGA

Niche Partitioning
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* Range expansion of warmwater copepods, picoplankton in NE Pacific
* Most abundant chlorophyte in 2019 is oligotrophic Chloroparvula pacifica



A Future NGA

- Trophic Cascades
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A Future NGA

Gulf of Alaska Food Web — Normal Temperature Gulf of Alaska Food Web — Elevated Temperature




A Future NGA

O GAK1 Temperature Anomaly: 0 to 50 m NGA-LTER
< Trend: 0.24 +/- 0.06 °C per decade
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* Pulse vs Press dynamics may differ
* Will we cross a threshold? What is it?
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