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Outline

 What is FlowCAM?
e Benefits

e Challenges

 Use in SFE

 Example




What is the FlowCAM?

e Particle Analysis

e Combines flow cytometer with a
digital imaging microscope

* Flow Cytometer And Microscope ’

Fluid Flow

Images: fluidimaging.com



FlowCAM Applications

e Aquatic Research

e Characterizing
phyto/zooplankton

* HAB monitoring

e Algae technology
e biofuels

e \Water management
e Taste and order algae

e Biopharmaceuticals
e Oil and Gas
e Other Industries worldwide
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FlowCAM Data

e Up to 40 different parameters (per
particle)

| ¥ Towring St Darrersroy S 00

 Morphological
e Diameter, length, width

e Gray scale
e Transparency, intensity, color formation

 VVisual Spreadsheet Software

Images: fluidimaging.com



Software
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sample port microscope

pump

laser camera



Benefits

e Rapid

* Transportable

e Data for every single image

e Libraries

e Pattern recognition software based on
up to 40 different parameters

e Create once and apply to future
samples

Challenges

e High detritus in samples
e Able to detect live samples

e Particle sizes (<5um)
* New technology developing

* Lots of data/ storage

40 data measurements for each
particle

£




FlowCAM Use in the San Francisco Estuary

Phytoplankton Microcystis Zooplankton

e Phytoplankton

* Microcystis
* Up to 50,000 pm

e Zooplankton
e Broad groupings

e Counts
e Biovolume
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Case Study

e 2014/2015 Drought Special
study

e Water quality/nutrients

e Cyanotoxins

* Primary Productivity

e Microcystis count/biovolume

e Zooplankton
count/biovolume

e And more...
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Unknown

Lets follow this particle

organism/
particle (particle
ID #1)

Microcystis
colony
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copepods | cladocerans | misczoo naupli | molts

Different categories with
numerous pages of each
category

Other particles
Classified into “copepods”

Particle ID #1
Classified into “copepods”



Particle Properties
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Over 40 parameter
For each
particle/organism
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How is the FlowCAM data applied?

e Compare zooplankton biovolume between years

 Compare zooplankton biovolume between sites and regions.



Copepod Biovolume

20 Stress: 002

SIMPROF

Year
@ 2014
@® 2015

Significant station
groupings between
freshwater and
brackish sites




Significantly more copepod
biovolume at RR in 2015
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Average Biovolume per Individual

Copepoda Cladocera
AT 47,611 34,314 7 —
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JP 69,639 35,484 mm
MI 85,716
OR 33,389
RR 52,210 21,034
SJ 85’038 32’839 121°500"W 121°300"W ) 121°200"W
VC 32,840

Copepod biovolume varied by up to 375% between sites
Cladoceran biovolume varied up to 238%



Future studies

 Monitoring efforts

e Rapid assessment of plankton
biovolume

 Plastics
* Prior observations in samples

e Special Studies
e Mesocosoms
e Contaminant effects




Thank You!

Questions?
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