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The goal of this EdVentures project was to involve student research to investigate microbial 
community composition in the oligotrophic waters of the Sargasso Sea, focusing on nitrogen 
fixation, while contrasting free-living and microzooplankton-associated communities. Samples 
were collected in conjunction of the BATS-Hydrostation time series sampling on R/V Atlantic 
Explorer over 7 days in August 2011, and additional samples were collected using a small boat 
in nearshore waters of Bermuda. A University of Massachusetts Dartmouth undergraduate 
student (Shane O’Hare) and starting graduate student (Katyanne Shoemaker) were involved in 
the research. The students learned to conduct water column and zooplankton net sampling on 
the research vessel, and to collect samples for nucleic acid analyses, and the research 
continued  at UMass Dartmouth during the academic year. The students collaboratively 
extracted the DNA samples and conducted PCR to amplify 16S rRNA and nifH genes from the 
samples, learned sequence editing techniques, and built phylogenetic trees with their sequence 
data. Clone library results show putative differences among the particle affiliated and free-living 
communities. Samples from zooplankton associations included sequences clustering with 
Vibrionaceae (16S), Rhodobacteriaceae (16S), Piscirickettsiaceae (16S), and Cluster III (nifH). 
16S clones from the free-living fraction were affiliated with SAR11 cluster, Actinobacteria, 
Bacteroidetes, and unclassified gamma-Proteobacteria, and nifH clones were from 
Trichodesmium and the gamma-Proteobacterium 24774A11. Quantitative PCR to quantify 
diazotroph abundances is ongoing.  Pyrosequencing fusion primers were used to amplify 16S 
rRNA genes from select water column and zooplankton associated microbial DNA samples and 
sent for one high throughput pyrosequencing (454) run (1/2 plate).  This run was later 
complemented with another half plate run, with funds provided by other sources. Results from 
the study were incorporated in a poster presentation by Shoemaker et al. in the ASLO 
conference in New Orleans in February 2013. The presentation received an outstanding student 
presentation award (one of 23 among 721 presentations). Data analysis show clearly that while 
overall diversity in copepod associated microbial communities may be lower than in the water 
column, there are unique microbial communities in copepods in comparison to water column 
communities, and distinct communities are present among different copepod groups. 
Preparation of a manuscript (Shoemaker et al.) is in progress, with a planned submission within 
the next few months.  
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