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INTRODUCTION 

From a geological point of view, the Outer Banks of 

North Carolina are one of the most dynamic areas under the 

jurisdiction of the National Park Service. The barrier 

islands undergo continual change in position. Because oceanic 

overwash plays an essential role in this process, an unbalanced 

situation is developing wherever artificial barrier dunes have 

been built. Further compounding the seriousness of the situa

tion has been the false impression of safety and stability 

offered by the barrier dunes. Numerous structures, including 

motels, restaurants, beach cottages, park facilities, and a 

U.S. Navy base at Cape Hatteras have been built immediately 

behind the barrier dunes in the mistaken belief that they would 

provide permanent protection from encroachment by the sea. 

Instead, the beach has steadily narrowed. Subsequently, the 

barrier dune has eroded away leaving these structures with 

little protection from extreme events. 

The following illustrations provide, diagrammatically, a 

sequence of events leading to the "unbalanced" conditions that 

now exist along most of the islands within the Cape Hatteras 

National Seashore, and three examples of corrective engineering. 



PLATE I. THE NATURAL BARRIER ISLAND 

The unaltered barrier system can meet the challenge of periodic extreme storms since 

there is no permanent obstruction in the path of the waves and surge. Most of the initial 

stress of an extreme event is sustained by the broad beaches. Because no resistance is 

created by impenetrable landforms, water flows harmlessly between the dunes and across the 

islands with the result that wave energy is rapidly exhausted. The combination of high 

tides and high waves occasionally succeeds in eroding the beach-face and low lying fore 

dunes and carrying sand and shell inland or completely across the island and into the marshes. 

Because of steadily rising sea level (3 inches since 1963) the beaches have, in most 

places, receded resulting in increased wave energy on the dunes and subsequent overwash 

and build-up in the interior sand flats and the marshes. The net effect of this process 

has been a gradual westward movement of the islands. Periodically, during heavy storms, 

inlets may be opened. The natural and stabilized conditions are illustrated below. 


