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processes that influence the health and sustainability of coral reef ecosystems. These range from the residence
time of sediment and contaminants to nutrient uptake and larval retention and dispersal. As currents approach
a coast they diverge to flow around reef structures, causing high horizontal and vertical shear. This can result
in either the rapid advection of material in localized jets, or the retention of material in eddies that form in the
lee of bathymetric features. The high complexity and diversity both within and between reefs, in conjunction
with past technical restrictions, has limited our understanding of the nature of flow and the resulting flux of
physical, chemical, and biologic material in these fragile ecosystems. Sediment, nutrients, and other pollutants
from a variety of land-based activities adversely impact many coral reef ecosystems in the U.S. and around the
world. These pollutants are transported in surface water runoff, groundwater seepage, and atmospheric fallout
into coastal waters, and there is compelling evidence that the sources have increased globally as a result of
human-induced changes to watersheds. In Guam, and elsewhere on U.S. high islands in the Pacific and
Caribbean, significant changes in the drainage basins due to agriculture, feral grazing, fires, and urbanization
have in turn altered the character and volume of land-based pollution released to coral reefs. Terrigenous
sediment run-oJ (and the associated nutrients and contaminants oLen absorbed to it) and deposition on coral
reefs are recognized to potentially have significant impact on coral health by blocking light and inhibiting
photosynthesis, directly smothering and abrading coral, and triggering increases in macro algae. Studies that
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