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» GOAL: Enable characterization of how climate change alters phytoplankton
communities as these changes will impact both carbon export from the
surface ocean and the flow of carbon to higher trophic levels.

> Objective

» Develop and apply optical-biogeochemical libraries for identification of
phytoplankton communities from Remote Sensing and in situ times series of
optical and pigment databases.

> Research Questions

» What are the impacts of climate change on phytoplankton community
composition and total biomass?

» Do patterns in direct observations of PFTs (e.g., HPLC pigment-derived, flow
cytometrically and microscopically enumerated phytoplankton) concur with
satellite derived PFT estimates across regions with different physical and
biological gradients?

» How do the spectral fingerprints of PFTs change, and therefore our ability to
qguantify PFTs, in response to climate change variables?
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PHYTOPLANKTON STUDIED BY TAXONOMY & DISTRIBUTION

~PFT Polar Temperate  Sub/Tropical Mixtures
Diatoms 15 7 1 S
Cyanobacteria 4. 4
Coccolithophores a L 4.
Chlorophytes y. 2
Pelagophytes 1 1 2
Dinoflagellates 1 2 3
Prasinophytes 2
Cryptophytes 1
Stramenopiles 1
Phaeocystis 1 1
other Prymnesioph. 3 L
Pico-plankton 0 L 5
Nano-plankton a 7 16
Micro-plankton 13 2 4,

Excludes Evolution & Co-Habitation experiments (3 species & 3 mixtures, respectively)
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APPROACHES FOR PFT / COMMUNITY COMPOSITION
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Diatoms

CCMPI316 [ ] e
CCMP988 | Thalassiosira guillardii (14°<c) | | | | | | | ]
CCMP1005 | Thalassiosira oceanica 20C) | | | [ | | |
3isolates [ Diylum brightwetti(i4200 | | | | | | | [ [ [ |
“Flagellates”

CCMP1194 I A N O I
CCMPO8 | Tetraselmissp.24°C) | |1 | | | | [ [ |
CCMPI756 | Pelagomonas calceolate 24°C) | | | | | | | | | |
CCMP3430 |Ostreococcus lucimarinus 2000 | | | | | | | |  © 1 |
Coccolithophores

CCMP1949 | Emiliania huxleyi (14°C) | | | | | |

CCMP647 | Pleurochrysis carterae (14°C) | | | | | | | ]
CCMP373 | Emiliania huxleyi (20 °C) - | ]
CCMP3TL | Emiliania Huxleyi20cc) | | [ |\ | [ | | | ||
CCMP298 | Cruciplacolithussp. 240 | | [ | [ [ | | [ [ |
Cyanobacteria ----
CCMP2389 | Prochlorococcus marinus (24°C) | | - -
CCMPI334 [Synechoccoccussp.24C) | [ 1 | [ | [ [ |

Dinoflagellates

2isolates |Amphidinium 2024°C) | | | | | | | | | | |

4 isolates | Heterosigma akashiwo (14/20°C)
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EXPERIMENTAL SETUP AND MEASUREMENTS

Preparation of Stock Cultures

Stock Culture

h

Cell Counts

(Flow Cytometry &
Light Microscopy)
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EXPERIMENTAL SETUP AND MEASUREMENTS

Salty River Water

Filtered & Measured Stock Culture

-  +

Cell Counts

(Flow Cytometry &
Light Microscopy)
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EXPERIMENTAL SETUP AND MEASUREMENTS

Salty River Water

Filtered & Measured Stock Culture Measured & Stirred

Natural
> AL — Phytoplankton Bloom
Cell Concentrations
Cell Counts
(Flow Cytometry &

Light Microscopy)
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EXPERIMENTAL SETUP AND MEASUREMENTS

Pigments

POC/PN

=l P|C, POP,

ap, ad , Ag,

nutrients,

‘ * Filter Samples * DOC, etc.

Cell Counts,
Size, Biovolume

(Flow Cytometry &
Light Microscopy)
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EXPERIMENTAL SETUP AND MEASUREMENTS

Pigments

POC/PN

==l P|C, POP,

ap, ad , Ag,

nutrients,

‘ * Filter Samples * DOC, etc.

-+ =

tNC

(Flow Cytometry & Particle Absorption
Light Microscopy) (IS Mode)

Cell Counts,
Size, Biovolume
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EXPERIMENTAL SETUP AND MEASUREMENTS

Backscatter
T + — - (VSF-3, HS6, BB9)
Processed
- Whole Water
- <0.2 ym Water Flow-Through IOPs

(ac-s, PhytoFlash, TSG,
ICAM, BB3, VSF-R) and LISST



PHYTOPLANKTON OPTICAL FINGERPRINTS - NASA OCRT - 8 APRIL 2019 14

EXPERIMENTAL SETUP AND MEASUREMENTS

Pigments
POC/PN

nutrients, /
‘ DOC, etc/

Backscatter
(VSF-3, HS6, BB9)

Cell Counts,
Size, Biovolume

(Flow Cytometry &\
Light Microscopy)
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Bigelowiella natans

450 500 550 600 650 700 750

® HS6
* VSF3

Chaetoceros muelleri

HS-6 to VSF-3 comparison

450 500 550 600
Wavelength (nm)

All Instruments



Emiliania huxleyi
—Thalassiosira oceanica

Synechococcus sp.
—Prochlorococcus marinus
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+4°C, +30% Light, +0.5% CO,
Absorption: ay/ap(440)
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T. oceanica & E. hux T. oceanica & Synechococcus
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C_PHYTO CHEMTAX

» CHEMTAX applied to estimate
abundances of taxonomic
groups using in situ pigments.

» CHEMTAX relies on accurate
regional diagnostic pigment-
to-Chl-a ratios for a region of
interest.

» C_phyto is preferred indicator
of biomass.

> Developing a set of refined
pigment-to-Chl-a and pigment-
to-C_phyto ratios for the global
application of CHEMTAX.

» Ratios are currently being
tested on culture mixtures
created by varying proportions

of cell concentrations. _ . N
Ward cluster heat maps illustrating the distribution of

pigment-to-C_Phyto ratios




Ditylum brightwellii
» Centric diatom
High genetic diversity
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WHAT COMES NEXT?

4
4
4
4
4

Experimental Data QA/QC, Analysis & Synthesis

Build Spectral Library & CHEMTAX Library

Algorithm development & evaluation

Multi-decade in situ time-series data analysis

Satellite data processing & analysis of study region time-series





