Integrating DNA barcodes into oceanographic data management
systems: the BCO-DMO approach
Peter Wiebe1, Robert Groman1, Nancy J. Copley1, Dicky Allison1, Danie B. Kinkade1,
Cynthia L. Chandler1, Shannon M. Rauch1, Stephen R. Gegg1, and David Glover1
1 Woods

Hole Oceanographic Institution, Woods Hole, Massachusetts, USA

IR/V Thuwal

Introduction
The Biological and Chemical Oceanography Data Management Office (BCO-DMO;
www.bco-dmo.org) works with investigators to serve data online from research projects
funded by the Biological and Chemical Oceanography Sections and the Division of Polar
Programs Antarctic Organisms & Ecosystems Program at the U.S. National Science
Foundation (NSF) as well as other funding sources, including Census of Marine Life
projects.
BCO-DMO accepts a wide variety of data, including but not limited to biological, chemical,
and physical oceanography measurements, data from DNA studies, and experimental and
model results. The repository routinely manages CTD, biological abundance,
meteorological, nutrient, pH, carbonate, PAR, sea surface temperature, heat and
momentum flux, sediment composition, trace metals, primary production, and pigment
concentration measurements, and with photographs, images, and movies. We generally
recommend that the actual sequence data (DNA barcodes and genetic markers for species
identification, and other types of genetic data) be submitted to GenBank to obtain sequence
accession numbers, and the associated environmental data be contributed to BCO-DMO.
Direct links to the sequence repository can be created either within the co-located and
related environmental datasets or as separate datasets. This ensures that the data are
discoverable from BCO-DMO's website. It is important that the connections between the
specimens and related environmental data be retained in order to preserve the chain of
custody back to the identified specimen via the GenBank accession number. All data
managed by BCO-DMO are publically accessible once released by the contributing
investigators.

Data Discovery
A variety of interfaces provide access to the data. All are driven
by the metadata for each dataset recorded in the BCO-DMO
database. Documentation describing the who, what, where, when,
and why of each dataset provides essential information used to
discover the data in the BCO-DMO system and assess “fitness for
purpose”.
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BCO-DMO staff members work in partnership with NSF-funded investigators to:
 generate consistent research datasets on-line
 collect documentation, including sampling and analytical protocols
 record sufficient metadata to support accurate re-use of the data
 complement data quality control done by originating investigators
 ensure public availability and efficient access to the data
 ensure permanent archive of the data at the US National Centers for
Environmental Information (NCEI)
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Krill barcode
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Geospatial MapServer for Data Discovery
Access and Display
The Geospatial MapServer shown below, provides data discovery, data access, and data display
capabilities making it easier to find data of interest. Once a data resource is identified, it can be
downloaded to the user’s own computer in a variety of formats.
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Data Export
Data Listing
Data can be exported in a variety of user selected
formats including comma or tab-separated values,
Matlab, NetCDF, or Ocean Data View and then read into
the display or analysis application of choice.

From the data display view,
data can be exported in a
variety of formats.
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Conclusion
Genetics species data can be directly linked via GenBank
accession numbers to the associated species abundance and
environmental data contributed to the BCO-DMO data
repository. The connections between the specimens and related
environmental data are thus discoverable and accessible, and
the provenance is maintained.
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