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A tool for quantifying phytoplankton inA tool for quantifying phytoplankton in 
aquatic ecosystems



Water Sampling with the CTDWater Sampling with the CTD

Water samples are used for
chlorophyll filteringchlorophyll filtering 
and flow cytometry 



Flow CytometryFlow Cytometryy yy y

Cytobuoy

Laptop for Operating the FC

y y
Flow Cytometer

Water sample
taken in via collection tube



Flow Cytometry Flow Cytometry –– how it workshow it works

Forward Scatter

collection tube

forward scatter of laser beam 

flow direction
particles from sample

Forward Scatter
(allows size measurement of particle)

forward scatter detector
unit with

Laser beam

unit with
detectors for 

sideward scatter 
and fluoresence

of specific wavelengths

laser beam stopper

sideward scatter
of laser beam 

(allows distinction by features laser beam stopperlaser beam
(allows distinction by features 

inside of cells and 
on their surface)



Flow Cytometry ResultsFlow Cytometry Results

II--80, station with high abundance of small particles80, station with high abundance of small particles

Example:
data view window 
f I 80 lfrom I-80 sample

Histogram shows
relative abundance
f ti l

Histogram showing size 
distribution of particles

of particles 
arranged by size 
and fluorescence
qualities 

each particle is 
represented 
by one circle

Fluorescence 
wavelengths:

Red: ChlorophyllRed: Chlorophyll
Purple: Phycoerythrin
Yellow: Phycocyanin



USUS--13, station with high abundance of larger particles13, station with high abundance of larger particles

Notice the shift

of the histogram 

towards the right

and the presence 

of purple bars

(indicating cells( g

with high 

phycoerythrinphycoerythrin

content)



Selection Sets For SizeSelection Sets For Size
Cytoclus Program:

Allows to create 
specific selection sets 
with focus on various 
parameters (light 
scatter & fluorescence)scatter & fluorescence)

For size categories: 
a certain size range 

f i l i hi

Each particle is 
represented by one spot

in the cluster (here 1-5µm) in any 
data file gets marked, 
selection set then 
saved.

# of particles within 
selected size range

in the cluster

saved.

in application on field 
sample file (here from 
I 80) ll f th i k d

# of particles outside of 
selected size range

I-80) cells of the picked 
size range get counted 
separately.



Selection Sets for Specific GroupsSelection Sets for Specific Groups

Cytoclus Program:

For group-specific

Example: selection set from diatom Thalassiosira pseudonana

For group-specific 
selection sets,
a pure culture of a 
species is needed;

distinction by 
sideward scatter and 
fluorescence patternsfluorescence patterns.

in application on field 
sample file (here from 
I 80) ll i h

# of particles that match 
the criteria of 

Thalassiosira pseudonana

I-80), cells with a 
sideward scatter/ 
fluorescence profile 
matching that of the

# of other particles

matching that of the 
original culture get 
counted separately.



ConclusionsConclusions

Together with other indirect methods, flow cytometry Together with other indirect methods, flow cytometry 
id i f ti di b d did i f ti di b d dcan provide information regarding abundance and can provide information regarding abundance and 

biomass of phytoplankton.biomass of phytoplankton.

Using selection sets, there is potential for specific Using selection sets, there is potential for specific 
analyses down to the species level.analyses down to the species level.

In our study, flow cytometry data suggest differences in In our study, flow cytometry data suggest differences in 
the phytoplankton assemblage that would not be the phytoplankton assemblage that would not be 

t f hl h ll t lt f hl h ll t lapparent from chlorophyll measurements alone.apparent from chlorophyll measurements alone.
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