
The Nordic Microalgae Information System 
and other possible contributions to the construction of a marine virtual lab  

LifeWatch marine thematic technical workshop 

3-5 May, 2014 

 

Bengt Karlson bengt.karlson@smhi.se 

SMHI, Research & development, oceanography 

Sven Källfeldts gata 15 

426 71 Västra Frölunda 

Sweden 

Gothenburg office Norrköping headquarter 



The National Oceanographic Data Centre 

at SMHI 

• Biology 
– Bacteria 

– Phytoplankton and chl. a 

– Zooplankton 

– Benthic fauna 

– Macro flora 

– Sea mammals 

– Etc. 

 

• Physics and chemistry 
– Salinity 

– Temperature 

– Secchi depth 

– Oxygen 

– Inorganic nutrients 

– Total P and N 

– Particulate C and  N 

– CDOM 

– Etc. 

Database SHARK holds most of the Swedish marine monitoring data 



Physics and chemistry 

Water sampling 

  85 904 sampling occassions 

660 249 water samples 

 

• Salinity 

• Temperature 

• Nutrients 

• Oxygen 

• Chlorophyll 

• Etc. 

 

”Automated” systems 

• Light ship data 

• CTD-data 

• Oceanographic buoys 

• FerryBox-system, e.g. CO2 and pH 

• Water level gauges 

http://www.google.se/url?sa=i&source=images&cd=&cad=rja&docid=Y_8MXIlGYtuFPM&tbnid=cPm7JQKDWU2REM:&ved=0CAgQjRwwAA&url=http://www.smf.su.se/infrastruktur/utsjofartyg/&ei=tp2cUtDyNaHwygOHuoHABA&psig=AFQjCNGqkL0-r8HUnLpnkua-4gTUx_bFSA&ust=1386082102913101


Number of 

sampling 

events 

Pelagic bacteria 1429 

Grey seals 6271 

Harbour seals 6163 

Macrophytes 5213 

Sedimentation rates 1113 

Benthic fauna 8340 

Phytoplankton 1329 

Zooplankton Info missing 

Biodiversity data from surveys, 

national and regional monitoring 

From www.smhi.se/sharkweb 2 December 2013 

http://www.smhi.se/sharkweb


Part of a large network 
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User 

Nationella och regionala dataleverantörer 

MyOcean 

JERICO 

http://www.havochvatten.se/


Flows of data 

UNESCO-IOC 

ICES 

EEA 

SwAM 

 

Lifewatch 
EMODNET 

MyOcean II 

SeaDataNet 

NV 

Länsstyrelser 

Havsmiljöinstitutet 

m.m. 

National marine monitoring 

Regional marine monitoring 

Surveys 

SMHI:s automated systems 

 Oceanographic buoys 

 FerryBox System 

  mätsystem 

Historic data 

m.m. 



Swedish Oceanographic Data Centre 
www.smhi.se/sharkweb 



Machine – Machine communication 









Information system for microalgae 

www.nordicmicroalgae.org 

• Cooperation with Nordic 

countries and all countries 

surrounding the Baltic Sea 

• Connected to Dyntaxa and 

www.algaebase.org 

• Useers contribute content 

• Phytoplankton 

• Benthic microalgae 

• Mikrozooplankton 

• Taxonomic information 

• Imgaes 

• Video 

• Biovolume 

• Carbon content 

• Harmfulness 

www.smhi.se/sharkweb 

• Database with 

quantitative data 

• PostgrSQL 

• Data is freely available 

• Web feature services 

sharkdata.net 

 

Plankton Toolbox 

• Analysis tool 

• Open source software 

for Windows, Mac och 

Linux 

• Aggregerate data 

• Statistics 

• Plotting 

• Etc. 



Nordic Microalgae 
www.nordicmicroalgae.org 



Taxon sheets 
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Check lists 
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Data flow plankton species information 
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HELCOM-PEG 

Dynamic taxa 

Norwegian Species Centre (artsdatabanken) 

World Register of 

Marine Species 

Nordic Microalgae Committee 

http://algaebase.org/


m.nordicmicroalgae.org 
• Adapted for smartphones 

and tablets 

• Tested on iPhone, iPad, 

Android 

• Not an app – you need 

internet access 

• Same content as 

www.nordicmicroalgae.org 



Analysis tool - Plankton Toolbox 
www.nordicmicroalgae.org/tools 

 

• Tool for working with phyto- and 

zooplankton data 

• Stand alone software developed 

in Python (open source) 

• Available for Windows, Mac, 

Linux 

• Version 1.0.0 released 19 May 

2014 

• Reads multiple data formats 

• Screen data 

• Filter data 

• Aggregate data 

• Plot data 

• Statistical analysis 

• Exports in txt and xlsx 
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http://www.nordicmicroalgae.org/tools


About quantitative phytoplankton data 
Information from one sample 
• Biodiversity 

– Species 
– Genera 
– Unidentified organisms 

• Cell shape and size 
– Size group 
– Geometric shape 
– Cell volume 
– Carbon content 

• Trophic type 
– Autotrophic 
– Mixotrophic 
– Heterotrophic 
– Not specified 

• Abundance (cell numbers) 
• Biomass 

– Biovolume 
– Carbon 

 

Meta data 
Experiment 

• Control 
• Treatment 
• Replicate 

Field data 
– Location 

• Latitude 
• Longitude 
• Depth or depth range 

– Date and time 
– Sampling method 

• Tube 
• Water bottle 
• Etc.  

Analysis method 
• Utermöhl – inverted microscope 
• Other counting chambers 
• Filtering – fluorescence microscopy 

etc. 
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Phytoplankton analysis method 

Utermöhl with calculation of biovolume 
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Olenina, I., Hajdu, S., Edler, L., Andersson, A., Wasmund, N., Busch, S., Göbel, J., Gromisz, 

S., Huseby, S., Huttunen, M., Jaanus, A., Kokkonen, P., Ledaine, I. and Niemkiewicz, E. 

2006 Biovolumes and size-classes of phytoplankton in the Baltic Sea HELCOM Balt.Sea 

Environ. Proc. No. 106, 144pp. (PDF) 

 

Recent list available at: 

http://www.ices.dk/marine-data/vocabularies/Documents/PEG_BVOL.zip 
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Stepwise analysis of data using Plankton Toolbox 

Import 

Clean up 

Aggregate 

Filter 

Plot Statistics Plot 

Save as 

png, eps 

etc. 

Save as 

png, eps 

etc. 

Export 

To Primer 
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Load data 

Screening 

Export 

Copy to 

clipboard 

or save as 

txt    xlsx 

Preparation of the data 

Analysis of the data 



Some info needed 

Microscopy 

• Names of organisms 

• Taxonomic hierachy 

• Trophic types 

• Cell volumes 

• Carbon content 

Molecular data 

• Operational Taxonomic 
Units 

• Taxonomic hierachy 

• Trophic types 

• Ratio rDNA/Cell size 

• Ratio cell size/carbon 
content 



Plankton Toolbox 



Plankton Toolbox 

Plot of aggregated data 



Statistics 



Summary 
• Data from marine monitoring and surveys 

– Biology 

– Physics and chemistry 

• Machine to machine communication 

• Information system for microalgae 
– Quantitative information on biodiversity, distribution, abundance, 

biomass 

– Information on size, trophic type, harmfulness etc. 

– Analysis tool Plankton Toolbox 

• Quality control needed at every step in work flows 

• Communication with the original data provider is essential 


