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Flowcytometric analyses of Dutch offshore, 
coastal and estuarine waters 

Towards the implementation of 
flowcytometry in routine monitoring 
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Mission of the National Monitoring Program of the Centre for Water 
Management 

 
Å Long term: biodiversity , water quality, 

eutrophication (MSFD:Phaeocystis)  

Å Short term: noxious algae 
(Alexandrium)  

 

Å 1970:83 stations in 10 transects  

Å 1995:20 stations in 6 transects  

Å 2013:18 stations in 4 transects  
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Prime task within RWS:  
meeting our monitoring obligations in OSPAR and MSFD in using less 

money but without loss of information 

  

Common practise 
7 to 13 times a year a cruise is 
performed in the Dutch coastal 
and offshore area 
  
Ferrybox is used continuously for 
parameters like: fluorescence, 
salinity, turbidity etc. 
 
Only a limited number of fixed 
samples are analysed in the 
laboratory for more WQP and  
phytoplankton counting 

    
Alternatives 
Ferrybox coupled to FCM: semi-continuous 
measuring water quality parameters with 
phytoplankton cluster 
fluorescence/counting  
 and/or 
FCM build into a smart buoy  
   
 combined with  
Other innovative measures like Remote 
sensing and/or Protool 
                   within 
International coöperation  

Dymaphy provided us the opportunity and tools to 
take a step forward to fullfill this mission 
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Identification of clusters 

 
Image in Flow 

Bivariate dot plot 

Pulse shape 
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Data analyses: EasyClus 

Å Unsupervised clustering 

Å Each particle is charactized by optical 
fingerprint 

Å Similar optical fingerprints are defined 
as a cluster 

Å Clusters with unique fingerprints are 
recognized by software and stored in 
database 

Å New unique clusters may be compared 
with earlier built databases of 
monocultures, compared to images or 
pulse shape profiles of species in order 
to give real species names to the 
clusters 

 

 

 

Visualisation of species can be done 
in bivariate scatterplots 
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Offshore and Coastal waters: Zirfaea cruise 



16/12/2013 8 

INTERREG IVA 2 Mers Seas Zeeën Crossborder Cooperation Programme 2007-2013 
Part-financed by the European Regional Development Fund (ERDF) 

0

2000

4000

6000

8000

10000

12000
NorthSea-new Particle-Concentration/ml

 

 

0
2/

0
4

/2
0

1
2-

1
3:

3
7

:1
3

0
2/

0
4

/2
0

1
2-

1
3:

5
0

:3
4

0
2/

0
4

/2
0

1
2-

1
4:

0
1

:2
3

0
2/

0
4

/2
0

1
2-

1
4:

1
6

:1
7

0
2/

0
4

/2
0

1
2-

1
4:

2
8

:5
3

0
2/

0
4

/2
0

1
2-

1
4:

4
3

:0
5

0
2/

0
4

/2
0

1
2-

1
5:

0
1

:1
9

0
2/

0
4

/2
0

1
2-

1
5:

1
6

:1
6

0
2/

0
4

/2
0

1
2-

1
5:

2
7

:3
3

0
2/

0
4

/2
0

1
2-

1
6:

0
4

:0
4

0
2/

0
4

/2
0

1
2-

1
6:

2
1

:1
4

0
2/

0
4

/2
0

1
2-

1
6:

4
1

:1
3

0
2/

0
4

/2
0

1
2-

1
7:

0
1

:1
2

0
2/

0
4

/2
0

1
2-

1
7:

2
1

:1
3

0
2/

0
4

/2
0

1
2-

1
7:

4
1

:1
3

0
2/

0
4

/2
0

1
2-

1
8:

0
1

:1
3

0
2/

0
4

/2
0

1
2-

1
8:

2
1

:1
2

0
2/

0
4

/2
0

1
2-

1
8:

4
1

:1
3

0
2/

0
4

/2
0

1
2-

1
9:

2
1

:1
3

0
2/

0
4

/2
0

1
2-

1
9:

2
6

:1
8

1000-2000

500-1000

250-500

100-250

50-100

20-50

10-20

5-10

0.1-5

y = 3E+07x + 3E+06 
R² = 0.8974 

0.0E+00 

5.0E+07 

1.0E+08 

1.5E+08 

2.0E+08 

2.5E+08 

0 2 4 6 8 

T
o

t 
F

L
re

d
-h

s
 /
m

l 

fluorescence Ferrybox (i.u.) 

North sea Total red 
fluorescence 

coast to offshore transect

0.0E+00

2.0E+06

4.0E+06

6.0E+06

8.0E+06

1.0E+07

1.2E+07

2 4 8 10 12 17 18 20 28 31 35 39 44 48 52 57 61 67 71

distance from the coast (km)

C
o

n
c

e
n

tr
a

ti
o

n
 (

N
/L

)

Clusternr_07 Clusternr_09 synechococcus synechococcus_oud

pico_eukaryote small_eukaryote Clusternr_10 coccolithophores

phaeocystis small_diatoms_single_chain cryptophycea A cryptoB

cryptoC detritus not recognized

28

29

30

31

32

33

34

35

36

Data analyses with easyclus 

0.0E+00 

5.0E+07 

1.0E+08 

1.5E+08 

2.0E+08 

2.5E+08 

T
o

t 
F

lr
e

d-
h

s/
m

l 

North Sea cruise: April 
2012 



16/12/2013 9 

INTERREG IVA 2 Mers Seas Zeeën Crossborder Cooperation Programme 2007-2013 
Part-financed by the European Regional Development Fund (ERDF) 
INTERREG IVA 2 Mers Seas Zeeën Crossborder Cooperation Programme 2007-2013 
Part-financed by the European Regional Development Fund (ERDF) 

Standardise Samples by Total

Transform: Fourth root

Resemblance: S17 Bray Curtis similarity
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Standardise Samples by Total

Transform: Fourth root

Resemblance: S17 Bray Curtis similarity

Phaeocystis
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Estuarine waters: Zeeland cruise 
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MDS-plot of Zeeland cruise   

R Statistic WSC WSCZ ESC 

WSC       

WSCZ 0.526     

ESC 0.236 0.605   

GR 0.596 0.608 0.261 


