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Figures 1-13, 1-14, and 1-16 (see pg. 2) illustrate the difference between simple overwash barrier islands (narrow and 

low) and complex barrier islands (wide and high). The North Carolina Outer Banks consist of both types. 

Back-barrier shorelines associated with simple overwash-dominated barrier islands, such as major portions of Pea Island, 

Ocracoke Island, and the Avon-Buxton site, are greatly affected by events occurring on the ocean side. Because these 

barrier segments tend to be sediment poor, they are extremely dynamic with severe erosion on the ocean side (between 

five to twelve feet per year, based on the N.C. Division of Coastal Management’s long-term average annual erosion 

rates). The consequence is extensive formation of both overwash fans and inlets in response to storm surge events 

(figures 1-21 and 1-15 – see pg. 3). Sediments eroded from the ocean side are supplied through overwash and inlet 

processes to the continuous building of the back-barrier portion of the island at the expense of the ocean side. These 

deposits form extensive shallow-water sand platforms in the back-barrier estuaries that are quickly colonized by salt 

marsh and aquatic grasses. The growth of aquatic, inter-tidal, and subaerial vegetation stabilizes the sand platforms and 

continues to trap more sand with time. The heavy growth of vegetation helps to stabilize the newly developed estuarine 

shoreline. 

When a storm directly impacts a narrow and weak portion of the simple overwash barrier islands, a new inlet will 

frequently form. Currents associated with the storm surge that opens the inlet, as well as subsequent tidal currents that 

keep an inlet open, build an extensive system of shallow sand shoals in the estuary behind the barrier known as the flood-

tide delta. As long as the inlet remains open, the currents build these shallow-water sand shoals. However, as soon as the 

inlet closes down, either naturally or due to human intervention, the shallow sand shoals become heavily vegetated with 

aquatic and inter-tidal growth that stabilizes the sand platforms. 

Marsh shorelines behind simple overwash barriers occur on distinct overwash fans and are composed of relatively thin 

(Iess than three feet) mixed peaty sand to sandy peats sediment. Because overwash processes nourish these fans over 

time, the associated marshes and their shorelines tend to be gently ramped and are fairly stable and persistent through 

time. However, with the human modification of the island through construction and maintenance of barrier-dune ridges to 

protect N.C. Highway 12, overwash processes have been minimized and many marsh platforms have begun to erode 

around the perimeter. 

Overwash and inlet processes are crucial for the long-term maintenance of the islands in two ways (figures 1-21 and        

1-15). First, both overwash and inlets add width to the back or estuarine side of the island. Second, overwash processes 

carry sand over the top of the island and build elevation on the very low portions along the back side of the barrier. These 

processes are crucial for the overall maintenance of island width and elevation because the islands are migrating upward 

and landward in response to the ongoing processes of sea-level rise (figure 1-6 – see pg. 4). Without either of these 

processes, the ocean side will continue to severely erode, resulting in the island becoming both narrower and lower until it 

ultimately drowns with the limited sand being spread out into a broad shoal system. 

However, both of these natural and crucial processes are in serious conflict with human development. Neither process is 

friendly to houses, businesses, or roads that expect a permanent and non-mobile barrier island. Figures 1-14, 1-21, and 

1-28 (see pgs. 2, 3, and 5) show the extensive overwash fans that resulted from Hurricane Isabel. The storm surge 

eroded out sections of the barrier dune ridge, buried or tore up segments of N.C. Highway 12, and opened a major inlet 

near Hatteras Village (figure 1-5 – see pg. 5). Also, these important processes built critical elevation and width essential 

for the long-term maintenance and health of the barrier island. The critical question is: How can humans and their 

economic development cope with a dynamic barrier island that is gradually rolling over itself as sea level rises? 
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