NEW TAXONOMIC TOOLS FOR THE 21ST CENTURY
Survey of the present day flora of Plummers Island to collect new voucher specimens, photographs and tissue samples to be used in project on advanced identifications systems
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Description of Project:
Most scientists agree that global environments face a tremendous threat as human populations expand and natural resources are consumed. As natural habitats rapidly disappear, the present century may be our last opportunity to understand fully the extent of our planet's biological complexity (Kress & Barrett, 2001; Lovejoy, 2001; Wilson 2000). This urgency demands a marriage of biology and advanced scientific tools; new technologies are essential to our progress in understanding global biocomplexity. As field taxonomists conduct their expeditions to the remaining natural habitats, they must have access to and methods for searching through the vast store of biodiversity information contained in our libraries, museums, and botanical gardens. New techniques being developed in areas of computer science such as vision, graphics and modeling, image processing, and user interface design promise to revolutionize the process of species identification.  In addition new DNA-based methods for rapid field identification of species are also being developed as a “DNA Bar Coding” system (Hebert et al, 2003).

We have initiated efforts to explore both of these technologies (image recognition and DNA bar coding) to develop a more rapid means of species identification for plants.  Recently I have been awarded (in collaboration with the computer sciences departments at Columbia University and the University of Maryland) an NSF grant to develop the computer and image recognition technology for a hand-held PDA-based field identification system for plants that would be based on images of herbarium collections and photographs of living specimens. In addition in collaboration with Drs. Elizabeth Zimmer and Ken Wurdack of the Department of Botany I am now assessing the appropriate stretch of DNA to function in a bar coding system for plants.  

As the technological tools are being worked on in the lab, we also need to identify a set of plant taxa that would be best suited for our pilot studies in developing these techniques.  The wealth of knowledge that has been accumulated on the flora of Plummers Island (see Plummers Island Flora Checklist: http://persoon.si.edu/dcflora/dcplummers/index.htm) and the large collection of specimens in the U. S. National Herbarium suggest that the plant taxa of the Island would provide a perfect set of species to be the focus of our work on developing these new taxonomic tools. 
I would like to propose that the National Park Service provide approval to survey the present day flora of Plummers Island to collect new voucher specimens, photographs, and tissue samples to be used in the current projects on advanced identifications systems.  The specimens will be deposited in the DC Herbarium at the US National Herbarium and the frozen tissue repository in the Department of Botany.  Approximately 300 species of vascular plants are currently estimated to be present on the Island (Shetler, pers. comm.).
Once developed, I believe that these identification tools for plants developed for Plummers Island will be invaluable to the public who could make use of them on the C&O towpath and adjacent mainland.
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