Understanding the Coastl Process

Outer Cape communities can’t afford to be asleep;
they are living on stolen sand and borrowed time.
Gordon Peabody, April 2008, SafeHarborEnv.com




The Earth’s three-dimensional landforms traditionally
represent symbols of security. Things are very different on Cape
Cod, which is a temporary creation of glacial sand. Our three-
dimensional landform is constantly being redefined by another
dimension: the fourth dimension of time. The four dimensional model
does not symbolize security.

The grains of sand we live on were once mountaintops,
thousands of feet high, hundreds of thousands of years ago.
Weathering (exposure to the elements) de-constructs mountains
chemically and physically, leaving behind indestructible granite
particles. These sandy, mountain memories of were carried down
thaw-swollen brooks and streams into rivers. The river’s journey is
over when it finds the sea. The burden of sand can be released.

Heavier sand drops out near the coast, while finer, lighter
particles are carried out to sea. Moon generated tidal currents, run
parallel to the coast, transporting sand up and down the coastline.
Wind generated wave patterns deliver the sand shoreward onto
beaches. Seasonal winds continue moving this sand from beaches into
sand dunes. The dunes closest to the beach have the heaviest sand
particle mix. The dunes furthest from the beach have the lightest
particle mix.

During the last hundred thousand years or so, New
England’s coastal beaches had a visit from another mountain. This
time it was a mountain of ice, nearly a mile thick, grinding inexorably
and crudely down from the North. Heavy enough to depress our
continental plate, this thousand mile wide bulldozer stole boulders,
cobbles, stones and beach sand on its way south. Where Cape Cod sits
today, warmer weather patterns melted ice as fast as it advanced. This
glacial aftermath was first exposed to daylight around twelve thousand
years ago. Climate change and subsequent advances and retreats of
the glacier eventually left a four hundred foot high pile of sandy
rubble where Cape Cod is today.



At that time Cape Cod was several hundred feet above the dry
coastal plate, reaching eastwards a mile or two further than it sits
today. Compressed layers of bright sand and colored dark clay
marked the glacial seasons of high and low melt-water flow. Small,
greenish stones found on our beaches are olivine, from the Laurentian
Field in Canada. Six thousand years ago, give or take, rising sea level
from the melted glacier reached Cape Cod, to begin taking back what
it had left behind.

The Outer Cape’s east-facing shoreline is a living “workshop
in progress”, demonstrating the principles of coastal process.
Ocean storm energy creates waves that erode beaches. Beach erosion
causes coastal banks to collapse. Collapsed banks create a “toe” at the
base of the new bank. The toe erodes onto the beach and the beach
may erode up into the toe.

When beaches absorb storm generated wave energy, sand is
carried off shore. This material creates sand bars, parallel to the
shoreline. The sand bars begin to absorb wave energy and beach
erosion diminishes. Storm waves also transport sand north or south
along shore. Tidal currents move sand north and south, parallel to the
coast. Wave patterns in calmer times move sand back onto the beach,
though it is a different beach, north or south.

During the next storm, when the beach erodes again, the toe of
the coastal bank slumps down to renourish the beach. When the toe
becomes exhausted, the coastal bank collapses, creating a new toe and
a new supply of sand.

This overall process results in a net loss for the Outer Cape
shorelines. Only two areas enjoy a net gain, Provincetown to the
north and Chatham to the south. Both towns possess some of the
newest land on the planet. Beaches along the coastline often reveal
layers of peat from marshes where the coastal process created barrier
beaches and then destroyed them.



The driving force for increasing erosion rates are projected
increases in sea level, storm frequency and storm intensity. All of
these increases are attributable to climate change.

Backshore erosion rates can be zero, eighteen inches, six feet
or fifteen feet in one year. The current accepted average is somewhat
over three feet a year. This is the average for the entire stretch of
backshore coastline. Prevention of coastal erosion often includes
structural, or “hard solution” responses. These may only address one
point of erosion by redirecting wave energy. The coastal process
responds to many hard solutions by accelerating erosion at each end of
the structure (end scouring).

Perhaps a better concept would be “toe replacement”. When a
coastal bank becomes eroded, delivered sand would replace the toe.
This would constitute a “soft solution”. Hard solutions will eventually
develop some of the hybrid characteristics of soft solutions. One
example would be building a hard solution seawall but creating and
maintaining a renourished toe at the base of the wall. Check out “Soft
Solution, Bi-Coastal Erosion Control” at SafeHarborEnv.com on
our ADVOCACY page.
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