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A brief history…

Nov, 2010: NSF OCB-sponsored workshop: 
“The Molecular Biology of Biogeochemistry: Using Molecular Methods 

to Link Ocean Chemistry with Biological Activity”
Jim Moffett, Eric Webb

Implement “pilot study linking high-resolution metagenomic
sampling with high-resolution sampling for GEOTRACES core 
parameters across pronounced gradients” 

Establish a “stand-alone sectional survey program in microbial 
biogeography...[with] GEOTRACES [as] a good model …
inclusive process for designing [a] program and securing funding, 
as well as establishing an infrastructure for intercalibration and 
data management 



May, 2012: GeoMICS is launched
1 week cruise on the R/V Thompson along subset of Line P 

• Identify interactions between changes in microbial diversity,    
community functions, and chemical features across a gradient

• Coordinate sampling protocols: inorganic geochemistry, 
organic geochemistry, and molecular biology 

R/V Thompson



Data from cruise
(31 different labs)
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Feb, 2013: OCB-sponsored workshop to collate/merge data
Coordinate analysis across 5 groups: inorganic geochemists, 
organic geochemists, molecular ecologists, modelers, 
computer scientists

Query across data sets in real-time – “not just faster…different!”
UW eScience program
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Surface phytoplankton distributions defined sampling sites 
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A diatom example…
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Thalassiosira oceanica
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Iron quotas
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coastal and oceanic diatoms require more manganese (Mn) to grow 
in iron (Fe)-deficient than in Fe-sufficient seawater. …SODs
[superoxide dismutase] contain Mn and may account for part of the 
observed increase in the Mn quota. Such an increased biochemical 
requirement may elevate the Mn content of low Fe 
diatoms…resulting in high Mn: Fe ratios in particulate matter in Fe-
limited regions of the sea.
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Cobalt (pM)
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GeoMICS In-House 
Database Schema

Public prokaryote 
genomes

108

Single amplified 
prokaryote genomes

63

Moore Marine 
Microeukaryote EST 
datasets

15/85

Public eukaryotic 
genomes

29

Public EST datasets 10

SQL database
• Sfams (Sharpton et al. 2012)
• ProtClustDB (NCBI)

812,135 proteins and growing

Bryn Durham, Mary Ann Moran , UGa



Highlights of GEOMICS intact polar diacylglycerolipid (IP-DAG) data Patrick Martin
Benjamin A.S. Van Mooy

WHOI

Concentrations of IP-DAGs (100+ different molecules) 
were determined across the transect. 

Polyphosphate quantified in surface samples only. 

Two of the clearest signals are at Station 2.
• High SQDG/Chl-a
• High Poly-P/Chl-a
• Both signals are indicative of nutrient stress and 

characteristic of oligotrophic gyre communities. 

Comprehensive lipidomics dataset currently being 
collected.
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