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The concept of using specific DNA sequences to identify species in nature is now well established and the Census of Marine Life (CoML) has several projects that use this technology extensively from microbes to plankton to seamounts to coral reefs to beaches and rocky shores. These technologies and information are being brought together under the Marine Barcoding project. This approach has allowed recognition that marine microbial diversity is 100 times greater than ever recognized and has provided a short-cut to documenting the occurrence of higher organisms from worms to whales. Using a variety of tested survey technologies, Marine Barcoding can satisfy the requirements of the Convention on Biological Diversity for species lists in national waters and be a powerful tool for rapidly and routinely recognizing local losses of diversity or additions of invasive species due to human activity or climate change. The same techniques can provide direct evidence of the true origins of commercial food species in the marketplace.
Climate change is altering conditions in a wide range of ocean habitats globally, which will lead to changing species compositions. This will have major impacts on conservation, commerce and even human health. There are almost no time-series for species diversity, and it is crucial that parallel to building physical time-series this economical approach to monitoring diversity will be developed. As we enter this period of change such monitoring will for the first time make it possible to follow the evolution of changing diversity in a natural experiment on a global scale.

In near synchrony, the Consortium for the Barcode of Life (CBOL), the CoML International Census of Marine Microbes (ICOMM) and the Census of Marine Zooplankton (CMarZ) recognized the power of modern parallel high-throughput DNA sequencing to recognize "Operational Taxonomic Units" (OTUs) using various consistent genomic segments. This approach partially eliminates the Taxonomic Impediment to monitoring biodiversity by reducing the routine need for specimen identification to leave taxonomists available to characterize new species and weigh delicate decisions. The Marine Barcoding project was created to absorb and process the large quantity of specimens generated by CoML projects in time for the first census in 2010. After 2010, Marine Barcoding is the logical entity to continue the operational use of barcodes to maintain biodiversity time-series. An obvious choice is the automation of the Sir Alistair Hardy Foundation for Ocean Science (SAHFOS) and other sample series developed by the Census of Marine Zooplankton (CMarZ) project, but there are other long-term commitments, such as the Natural Geography in Shore Areas (NaGISA) and Census of Coral Reefs (CReefs) projects. In addition to sequencing at sea already demonstrated with great success by the CMarZ project, the Marine Barcoding project would include a flying sequence laboratory that could sequence near shore samples immediately in country, add the information to national repositories and integrate it into global databases for analysis. Automated in situ samplers are also under development, which could economically increase time series information.
Marine ecosystems, particularly along the coasts, are susceptible to impacts of pollution, severe weather, introduced species and climate change that can alter the biological diversity of the system. Marine Barcoding technology will make it possible to efficiently determine and monitor changes in the diversity of organisms present in any given location. When used in conjunction with traditional taxonomic identification and linking sequence information to verified specimens, it becomes extremely powerful, allowing for the rapid and exact identification of organisms in a sample. Marine barcoding can also facilitate the identification of organisms with potential for new medical treatments and pharmaceuticals. 

