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Paleoclimatologists rely on precise age determinations of natural materials, such as ice cores, deep ocean sediments, speleothems, and corals.  Especially carbonate materials are used as proxies for past climate changes, but only if they are well preserved as closed system samples in their natural environment, and thus present ideal materials for radiometric dating.  Unfortunately, such proxy materials are often affected by natural diagenetic processes, which will fractionate the isotopic ratios that are so important for determining the specimen’s ages, instead leaving them with an open system signature.  This problem is especially vexing in the case of the corals used to study past sea levels and to establish the radiocarbon calibration curve.  

This work asks the central question: Where in the drowned Barbadian paleo-reefs are the diagenetic effects most likely not to occur?  The Barbadian reefs, preserved in the marine environment, more frequently show closed system signatures than do those that either are, or once were, subaerially exposed.  As sea levels rose and fell on glacial-interglacial timescales in the past, as well as, sea floors either rising or sinking, depending on local tectonic activity, the corals that once grew in a marine environment may at certain times have become subaerially exposed.  Knowledge of the locations of these reefs, their morphologies, their reef-building histories and their residence times in both marine and subaerial environment since growth, is especially important, so as to better prospect for paleo-reef samples that have been preserved with closed system radiogenic signatures.
A new extensive bathymetric dataset of the drowned paleo reefs encircling Barbados (collected in 2007 aboard the R/V Knorr (WHOI), Leg 189-2) will be cleaned, edited and processed, before rendered into a 3D digital elevation model.  In order to improve our understanding of the sea floor morphology and the reef building history around Barbados, several new geospatial techniques will be developed, drawing on GIS, 3D bathymetric digital terrain models, LIDAR data, drill cores, core logs and geophysical data.  A two-pronged approach, viz., identifying the off-shore drowned paleoreefs and then de-convoluting their reef-building history will lead the way to a better understanding of the reefs’ internal distribution of diagenetic effects.  This approach is thought to greatly improve our future prospecting, not only around Barbados, but elsewhere as well, for closed system paleo-reef samples to be used in paleoclimate research.


