
Portland State University Portland State University 

PDXScholar PDXScholar 

Student Research Symposium Student Research Symposium 2024 

May 8th, 9:00 AM - 11:00 AM 

Phytoplankton Community Dynamics in the Northern Phytoplankton Community Dynamics in the Northern 

California Current System California Current System 

Kristin Forgrave 
Portland State University 

Follow this and additional works at: https://pdxscholar.library.pdx.edu/studentsymposium 

 Part of the Terrestrial and Aquatic Ecology Commons 

Let us know how access to this document benefits you. 

Forgrave, Kristin, "Phytoplankton Community Dynamics in the Northern California Current System" (2024). 
Student Research Symposium. 30. 
https://pdxscholar.library.pdx.edu/studentsymposium/2024/presentations/30 

This Oral Presentation is brought to you for free and open access. It has been accepted for inclusion in Student 
Research Symposium by an authorized administrator of PDXScholar. Please contact us if we can make this 
document more accessible: pdxscholar@pdx.edu. 

https://pdxscholar.library.pdx.edu/
https://pdxscholar.library.pdx.edu/studentsymposium
https://pdxscholar.library.pdx.edu/studentsymposium/2024
https://pdxscholar.library.pdx.edu/studentsymposium?utm_source=pdxscholar.library.pdx.edu%2Fstudentsymposium%2F2024%2Fpresentations%2F30&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/20?utm_source=pdxscholar.library.pdx.edu%2Fstudentsymposium%2F2024%2Fpresentations%2F30&utm_medium=PDF&utm_campaign=PDFCoverPages
http://library.pdx.edu/services/pdxscholar-services/pdxscholar-feedback/?ref=https://pdxscholar.library.pdx.edu/studentsymposium/2024/presentations/30
https://pdxscholar.library.pdx.edu/studentsymposium/2024/presentations/30?utm_source=pdxscholar.library.pdx.edu%2Fstudentsymposium%2F2024%2Fpresentations%2F30&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:pdxscholar@pdx.edu


Phytoplankton community dynamics in the 
Northern California Current

Kristin Forgrave

M.S. Student

Thompson Lab

May 8, 2024



Phytoplankton: The base of the food web

Picocyanobacteria

Photosynthetic Picoeukaryotes (“PPE”)

Image sources L-R: Protist Information Server; D.P. Wilson; Science Image Library; PLoS Biology June 2011; Encyclopedia Britannica



Research questions

• How do picophytoplankton communities in the Northern California 
Current vary over gradients?

• Variations of size and abundance 

• Spatially and over time

• Correlation between abundance/size patterns and environmental 
factors



Methods

• Four research cruises: 2 summer, 2 winter

• 367 samples collected for flow cytometry

Bathymetry topo interval 300 m
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Marine heat wave

Image data source: 

NOAA/ERDDAP

Temperature anomaly from average (°C)

A
u
g
u
s
t 

9
, 

2
0
2
3

• Summer 2023

• 3°C warmer than average 
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Does cell size change between inshore and offshore?

• Larger average cell 

size closer to shore

• More noticeable 

variation in PPE
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Temperature correlations
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Correlations with distance from shore and 
topography along coast

• Higher abundances offshore, lower on shelf
• Consistent with NCC 20 years ago

• Community structure along coast

• Picocyanobacteria more sensitive to different 
conditions?

Sherr, E. B., et al. (2005), Deep Sea Research Part II: Topical Studies in Oceanography, 52(1), 317–330.

z 
CQ 
'<I"' 

z 
ID 
'<I"' 

Columbia River 

Cape leares 

Newport 

Heceta Head 

Rogue River 

-127W -126W -125W -124W -123W 



Impact of cell size along temporal and spatial gradients

• Size of cells impacts carbon export rates

• Different carbon export rates by season or location

• Can’t separate temporal and spatial factors

Le Quéré, et al. (2005), Global Change Biology, 11(11), 2016–2040.
Bopp, L., et al. (2005), Geophysical Research Letters, 32(19). 
Chabert, P., et al. (2021), Journal of Geophysical Research: Oceans, 126(2), e2020JC016611. 



High temperatures and small cells

• Less efficient energy transfers to higher trophic levels

• Impact on carbon and nutrient cycles

Kim, J. O., et al. (2024), Functional Ecology, 38, 778–791.
Bopp, L., et al. (2005), Geophysical Research Letters, 32(19). 

Yin, J., et al. (2024), Ecological Indicators, 158, 111433. 
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Conclusions

• Spatiotemporal patterns along gradients

• NCC is very dynamic

• Outlook for future ocean warming 

• Important considerations in resource 
management

Images: Protist Information Server; D.P. 
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