Collaborative Proposal: Anatomy of an Overlapping Spreading Center; Geochemical and Geological Study of the EPR 9°03'N OSC 
An over-riding goal in the study of mid-ocean ridges is to understand the linkages in the magmatic system from bottom to top: from the deep mantle to the eruption of lava on the surface (see, e.g., Ridge2000 Science Plan). An excellent opportunity to advance our understanding of these linkages has emerged through the recent acquisition of detailed information on the distribution of melt at depth beneath the 9°03’N Overlapping Spreading Center (OSC) on the East Pacific Rise (Kent et al. 2000; Dunn et al., 2002). Results from the first truly 3D seismic reflection survey reveal the complex structure of the melt sills beneath each limb of the OSC, and deeper, in the uppermost mantle (e.g., 7 km depth), variations in the percentages of melt. A natural next step, then, is to link this detailed seismic information on melt distribution to geochemical, geologic and hydrothermal variability at the same site. The main hypothesis of this proposal is that variations in the topography and dimensions of the melt sills and variations in melt distribution in the upper mantle will lead to identifiable characteristics in the spatial distribution of eruption sites, of distinct lava compositions, and of hydrothermal activity.

The study proposed here to address this problem consists of a nested survey. DSL-120A sonar, MAPRs, CTD, and magnetometer attached to the vehicle, will be used to characterize the spatial distribution and eruptive style of lava flow fields and lava distribution systems, tectonic features, and hydrothermal plumes. Within the region of the DSL-120A survey the Jason II system will be deployed, which includes video and still camera capabilities, 2 manipulator arms to sample lavas, the SM2000 multibeam sonar, and water samplers, for detailed mapping and sampling of smaller areas. These data will be merged, using the capabilities of the Scripps Institution of Oceanography Visualization Center, to test prevailing hypotheses regarding the relationships between melt distribution at depth and seafloor geochemistry, geology and hydrothermal activity.  
This project will provide a vehicle for education. Graduate students will participate in all aspects of the data collection, visualization, interpretation, and publication of the results.  Undergraduate students will also participate in the cruise and work on a subset of the data as part of their undergraduate honors projects. Timely updates on the field program will also be provided to the Ridge2000 EPR ISS site coordinator so that potential overlap, logistical and equipment considerations and other issues related to coordinated field programs may be optimized.  Lastly, data from the cruise will be supplied to the Ridge2000 Data Management Office as specified in the Ridge2000 Data Policy statement, as well as to the archives of the Visualization Center.

