
Teacher background information: Barrier islands 1 

On the eastern side of the estuarine zone is a narrow strip of islands that act as a dam between the 

estuaries and ocean (figures 1-2 and 1-11). They are called barrier islands because they are separated 

from the mainland by major water bodies. 

This extensive strip of sand islands was produced by the interaction between high-energy ocean storms 

and the low-sloping coastal plain. As you saw in figure 1-11, the sand dam is broken by a series of small 

openings commonly called inlets or outlets. However, barrier islands are like icebergs, with only a small 

portion rising above the sea surface and the greatest portion hidden below sea level. The barrier island is 

perched on the top of a foundation called the shore face, which slopes steeply to between twenty-five to 

seventy feet below sea level. The ocean bottom then flattens onto the inner continental shelf (figure 1-13), 

the underwater or drowned portion of the coastal plain. The ocean side of a barrier island functions as an 

important energy-absorbing surface for wave, tidal, and current energy along the ocean margin. 

On the Outer Banks, barrier islands can be divided into two basic types. A simple overwash barrier island 

occurs in a section of the coast where there is little sand available to form the island (figure 1-13A). These 

islands are sediment starved and have relatively low elevations and narrow widths. Complex barrier 

islands are sediment rich with abundant sand available to form a wide and high island with tiers of beach 

ridges and dunes stretching back from the ocean front (figure 1-13B). Natural barrier island processes will 

affect simple overwash islands differently than wide complex barrier islands, as indicated in the aerial 

photographs of Pea Island (figure 1-14) and the effects of Hurricane Isabel on Hatteras Island (figure 1-

15). 

Storms are important in maintaining the barrier islands. Ocean waves erode beaches and produce 

overwash that builds barrier island height and width. The upper panel in figure 1-14 shows a major 

overwash in which the energy of Hurricane Isabel transported large quantities of sand from the ocean 

side across the island all the way to the sound side. This event demonstrates the natural process of 

island building, in which overwash adds height to the island and builds the sound-side shore that 

becomes the new back-barrier marsh ecosystem. In addition, storms open inlets in weak portions of the 

barrier and build flood-tide deltas into the estuary with the eroded sands from the barrier. This adds width 

to the back side of the barrier upon which the barrier can migrate through time (figure 1-15). Over a long 

period of time, as the ocean shoreline continues to erode and recede, the overwash and inlet processes 

cause the island to gradually roll over itself, slowly moving toward the mainland. 

A high and wide barrier island contains large volumes of sand in the form of beach ridges and back-

barrier dune fields that prevent inlets from forming and overwash events from flowing over the island. 

Examples include Kitty Hawk Woods (figure 1-16), Nags Head Woods, Jockey’s Ridge, and Buxton 

Woods. Small-scale overwash occurs only locally along the active beach zone. 
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