Sediment Movement at the Land/Sea Interface 

Statement of Problem: 
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The land/sea interface is environmentally diverse (nearshore marine, estuary and lagoon, river, beach, dune, and reef), densely populated, biologically important, subject to an exceptionally high degree of alteration by humans, and sedimentologically active.  Nearly all sediment entering the oceans passes through this interface.  We need to understand natural and altered onshore/offshore movement of sediment (seasonal river inputs, wave climate, storms, dredging, and dredge-spoil disposal), understand local and regional impacts of past and future modification of the environment (construction, maintenance, and removal of dams, harbors, levees, and seawalls), and predict effects of natural and human-caused sea-level rise and climate change.

Objectives:


Quantify rates and directions of sediment movement at the land/sea interface including:

-From rivers to the ocean.

-From eroding shorelines and bluffs to the ocean.

-Deposition in estuaries, mudflats, and floodplains.

-Impact of fluvial sediment on marine habitats (burial, changes in grain size, turbidity, chemistry).

-Onshore/offshore movement of beach sand in response to storms and seasonal changes.

-Effect of estuaries on exchange of sediment between rivers and oceans.

-Rates of replenishment of sand removed by dredging.

-Deposition and dispersal of dredge spoils.
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Work Strategy:

Use a combination of tripod measurements of flow and sediment transport, surficial sediment sampling and imaging, coring, dating, chemical tracers, high-resolution profiling, and high-resolution repetitive mapping (frequently enough to track sediment movement).  Use data collected for this work to test existing models of sediment movement; if models work, they can be used to predict effects of future modifications of the environment.

New Technology:

Deploy long-term seafloor geological observatories to observe the seafloor and the wave and currents forcing near terrestrial sediment sources (rivers, estuaries, and shorelines that are eroding, either seasonally or on the longer term), and to observe the impact of such sediment movement on nearshore habitats.  Note: the proposed deployments vary substantially from most ocean observatories that typically focus on the water column or biology; the proposed seafloor geological observatories would focus on the changing seafloor sediment properties (grain size, rate of reworking by flow and biota, stabilization by biota).  Use the new USGS-patented underwater microscope and other new technologies to rapidly map bed-sediment characteristics.

Relevance and Impact:

Movement of sediment at the land/sea interface is crucial to health (because many contaminants move attached to sediment particles), hazards (coastal erosion, flooding), resources (sand and gravel), ecosystems (fisheries, contaminants, habitats), and sea-level rise (any change in sea level is proportionately greater at the land/sea interface than anywhere else).

Partnerships:

CMG has had many partnerships on previous aspects of this work because the topic is exceptionally relevant.  Potential partners include: US Army Corps of Engineers, Mineral Management Service, National Park Service, NOAA National Marine Sanctuaries, NOAA National Marine Fisheries Service, State Fish and Game agencies, Office of Naval Research, and other state and local agencies.

