The distribution of seamounts in space and time and their effect on biological productivity
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The world’s oceans are characterised by numerous seamounts that are mainly volcanic in origin. Recent studies suggest that there maybe as many as 200,000 seamounts with heights above the surrounding seafloor in the range 0.1 to 6.7 km. Seamounts are generally circular in shape, have pointed, curved, or flat tops, and are often capped by a coral reef. They are of geological and oceanographic interest because they record the motions and rigidity of the Earth’s tectonic plates and act as ocean stirring rods where tidal energy is converted to local oscillatory motions and as scatterers of earthquake-generated tsunami waves. Recently, it has been suggested that seamounts maybe sites of enhanced productivity, biomass and diversity. We do not presently know, however, what controls this enhanced productivity. One reason is that there are only a few (<1%) sample sites from seamounts and so we do not know how many are like Loihi in the Hawaiian Island chain, which is hydrothermally active and will eventually form an island or Horizon Guyot in the Mid-Pacific Mountain chain, which was an island during the Late Cretaceous and is now sinking.  The main aim of this project is to use satellite-derived bathymetry and sea-surface chlorophyll data, together with new compilations on the distribution, size and age of seamounts based on shipboard single beam data to quantify the effect of seamounts on biological productivity. The project will involve the manipulation of large satellite-derived and shipboard data sets and the analysis of these data using overlays in Google Earth and other display software such as GMT. The study will also make use of field data from a primary productivity study off the New England seamounts, which will provide information on how the vertical structure of the water column (biology, physics and chemistry) is influenced by the presence of seamounts.  The project should appeal to students interested in working at the boundaries of geology, oceanography and biology on a topic that is central to current efforts to locate, protect and manage seamounts and to assess the role of factors such as submarine morphology (e.g. summit depth, slope), tectonic setting and ocean circulation on the mechanics of biota retention both within and between seamounts.         
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