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THE ARCTIC FOOD CHAIN   

Nutrient (DIN, DIP), 

carbon (CO2, DOC) 

chemistry  

Primary production to harvestable 

resources  

Export to the 

oceanôs interior 

..and the central role of the 

microbes 
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Field campaigns: 
Å Diversity and abundances (mesozooplankton ς

virus) + gene expression (microbes)  
Å Bulk measurements:  

Chl a, Elemental composition  
Å Chemistry: 

Mineral nutrients, DOC/DOM; Inorganic carbon 
chemistry  

Å Rates:  
Primary and secondary production, growth and 
grazing 

Annual cycle NW Svalbard 

(2015) 

Young Sound, East-Greenland 

(June-October 2015) 



[mP] Core Questions: 
ñWho they areò, ñWhat they doò, ñHow they interactò and  
ñHow they respond to environmental changeò 
  

ÅStructure, function and diversity  - 

microbial community, annual cycle 

ÅCarbon flow  - microbial food webs  - 

regulation, production and consumption   

- DOC and CO2. 

ÅRefine microbial food web models  

ÅData for parameterization of marine 

biogeochemical models -improved 

climate projections. 



Activities 

¸ Field campaigns 

¸ ñAnnual cycleò (pelagic) 

NW Svalbard, different 

water masses (2015) 

¸ Young Sound, Greenland 

(2015) 

¸ SIMCO north of 

Spitzbergen (2016) (+ 

samples from N-ICE 

2015, NPI) 

¸Field experiment 

¸ Mesocosms  

  ï Svalbard, June 2015 

 

 

 



ü Protists (eukaryotes), co-PI B Edvardsen UiO:  

V Molecular approach: 
Á DNA-Sequencing: Season main driver for community structure ς more important than water 

masses; Novel lineages) 
Á (Gene expression (e.g. of enzymes involved in the production and consumption of DOC and CO2))   

V Microscopy (coccolithophores): Novel species, bi-polar species, endemic for Arctic-
species (5 published papers + Master thesis ) 
Á Frame of reference for polar coccolithophores  
Á Distribution of coccolithophores around Svalbard 

V Cultures 
Á UPMC - Sorbonne University - Banyuls/Roscoff ς PHYTOPOL: "Adaptation of phytoplankton 

to polar regions: survival strategies during the arctic winter"  
Á UiO  - new project proposals (TaxMArc) 

Status: Structure, function and diversity  microbial communities, NW 
Spitzbergen 

Photos by: Mikal Heldal, Egil S. Erichsen & Sesilie F. Tverberg 



ü Prokaryotes (Bacteria, Archae), co-PI L Øvreås UiB:  

V Molecular approach - whole community: Sequencing DNA 
(history) and RNA (snapshot active community)  -  
simultaneously from same sample: 

Á 16S-DNA: A year-round study of pelagic microbial diversity 

down through the dark Arctic Ocean depths (B Wilson et al) 

Á DNA/RNA: One specific group: Thaumarcheota (important 
global C and N cycles): Distribution throughout the year + 
with water masses (O Muller et al) 

Status: Structure, function and diversity  microbial communities, NW 
Spitzbergen 



 

ü Phototrophic prokaryotes:  

ü Cell distribution, molecular diversity, growth/loss: Synechococcus in the Atlantic 

gateway to the Arctic Ocean 

 

ü Virus: co-PI RA Sandaa, UiB:  

V Molecular approach: Sequencing DNA and RNA viruses - sequences ready ς assembling 
these days (collaboration  - bioinformatics Virus-X) 

 

Structure, function and diversity  microbial communities, NW 
Spitzbergen 



 
 ü Hydrography:  

V Physical and Biogeochemical Hydrography of the Fram Strait Branch (seasonality, inflow 

to AO) (Randelhof A et al):  

Conductivity-temperature-depth (CTD) profiles,  Inorganic nutrients, Chlorophyll-a concentration, 

fCO2, PAR  

ü Chemistry (co-PI R Bellerby (NIVA):   

V [µP] OA data fill holes into broadscale database ς useful for future modelling work  

V NCP and stoichiometry from Kongsfjorden  

ü Combined ς under construction ς e.g: 

V Seuthe, Reigstad  et al.: Production and fate of organic carbon in the Atlantic gateway to 

the Arctic Ocean 

V Slagstad, Seuthe, Vernet, Thingstad, Ellingsen et al. Microbial modeling ς implications for 

ecosystem C-cycling  

V Lund Paulsen ς Young Sound (East Greenland): virus-mesozooplankton, chemistry (organic 

carbon), physics 

 

Status: Other (chemistry, carbon-flow, models) 



Status: Mesocosm experiment in Ny-Ålesund, Svalbard 
(carbon and matter-flow, microbial model refinement) 


