Shoreline and Seafloor

OBJECTIVES:
8. Explain how shoreline features are formed and modified by marine processes.

9. Describe the major erosional and depositional shoreline features.

10. Compare the major geologic features of continental margins and ocean basins.
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Shorelines are shaped by the action of the waves, tides, and currents.  As waves erode some coastlines, they create some of the most impressive rock formations on Earth.  In other areas, waves deposit loose material and build wide, sandy beaches.  As a wave approaches the shoreline, it increases in height and picks up rock fragments from the shallow waters.  As the wave smashes into land, the water and rock pieces have great erosional power and are able to erode even solid rock.  Through erosion, shoreline features are created.  

Headlands, which are points of land sticking out into the ocean, are greatly affected by waves.  As the rock is eroded away, new formations are created.  Sea stacks (isolated rock towers) and sea arches (bridges of rock) are common features when headlands erode.  

A beach is a sloping band of sand, pebbles, gravel, or mud at the edge of the sea.  Beaches are composed of loose sediments deposited and moved about by waves along the shoreline.  The size of sediment particles depends on the energy of the waves striking the coast and on the source of the sediment.  Some Hawaiian beaches consist of black sand, formed from igneous rocks.  The white and pink sand that form the beaches of the Caribbean come from coral and shells.  

A longshore bar is a sand bar that forms in front of most beaches, the sand piles up parallel to the shoreline.  If you were to walk out into the ocean, the water would get deeper at first, then it would become shallower.  This is the longshore bar.  Sand is deposited here as retreating waves return to the sea.  These waves are called rip currents.  As water from incoming waves spills over the longshore bar, a current flowing parallel to the shore, called the longshore current, is produced.  

Barrier islands are long ridges of sand or other sediment, deposited or shaped by the longshore current, that are separated from the mainland.  

All of these depositional coastal landforms are unstable and temporary.  Storms and changing wave conditions can slowly erode beaches and rearrange shorelines.  

The topography of the seafloor is rough and irregular, with numerous high mountains and deep depressions.  Parts of the continents actually extend out into the oceans, under the water.  These submerged parts of continents are called continental margins.  The continental shelf is an extension of the continent that starts at the seashore and ends as the land quickly drops off.  Where the land drops off quickly is the continental slope.  This is where the continent ends and the ocean begins.   

Beyond the continental margin are ocean basis, which are deeper parts of the seafloor and lie above the thin oceanic crust.  The smooth parts of the ocean floor are called abyssal plains.  The deepest parts of the ocean basins are the deep-sea trenches which are depressions in the seafloor.  Mid-ocean ridges are like underwater mountains.  The highest peaks in mid-ocean ridges emerge from the ocean as volcanic islands.      

