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Geology affects where we live, how we live, and how we use the land.

In the Northeast, earthquakes, landslides, land subsidence, and radon are

important issues tied to the type of rocks found at the surface and underlying the

region.  They are ‘issues’ only because they disrupt human lives and constructs.

Whether directly caused by human activity (such as landslides and land subsid-

ence in some cases) or simply a natural process (such as earthquakes or the

production of radon gas), the significance is magnified because of the presence of

people.  Ideally, growing knowledge of environmental issues and an understand-

ing of their foundation in geology, will help us to make wiser and more informed

decisions on land use and planning.  In this chapter we will discuss the Northeast

region as a whole.
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Ninety-eight percent of earthquakes occur at tectonic plate boundaries.

As the plates collide, pull apart, or move past each other, their grinding and

shifting build up stress.  When these stresses are released suddenly at the plate

boundary or at faults near the boundary, the crust shifts and seismic waves are

released, causing an earthquake.   In the US, most earthquakes occur west of the

Rocky Mountains, where there is currently an active plate boundary between the

North American and Pacific Plates.  During the break up of Pangea and the

preceding mountain-building events, there was an active plate boundary at the

margin of the east coast of North America.    The eastern margin of the continent

no longer is at an active plate boundary.  Now the active plate boundary lies

thousands of kilometers to the east at the Mid-Atlantic Ridge, where the North

American and Eurasian plates are pulling apart and new crust is forming.

Though large quakes are not a common event in the Northeast, earth-

quakes do occur, most likely caused by old faults formed when the eastern

margin of North America was an active plate boundary.  Stress upon the old

faults may force them to shift suddenly, causing an earthquake.  Geologists have

not had much luck, though, relating earthquake events in the Northeast to known

faults.  Unlike the west coast, where there is a clear relationship between earth-
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quakes, faults and the active plate boundary, there is no

clear relationship in the Northeast between earthquakes

and known faults.

Most earthquakes in the Northeast are minor,

rarely causing any damage.  Minor earthquakes occur

in every state throughout the Northeast, though rela-

tively few have been located in the Inland Basin region,

where the crust experienced little deformation relative

to the rest of the Northeast (Figure 8.2).  Occasionally,

large earthquakes actually do occur in the region.  One

of the largest was on November 18, 1755 off Cape Anne, Massachusetts.  The

vibrations from the quake were felt over 450,000 square kilometers.

Due to the vague relationship between earthquakes and faults in the

Northeast, it is difficult to assess the risk of earthquakes in the region.  Using

historical records of the Northeast dating back to the 1500’s, geologists predict
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that future earthquakes are most likely to occur in

the same general areas as past earthquakes.  De-

spite such attempts to assess the level of risk in the

region, it is still not possible to predict the place and

time of individual earthquakes on either the west

coast or the east coast (Figure 8.3).

The Northeast has a lower risk of earth-

quakes than California or other states west of the

Rocky Mountains.  However, the more densely

populated east coast makes the infrequent large

quake possibly more damaging than similar earth-

quakes in the West.  Many buildings in the North-

east were not built with earthquakes in mind and

could potentially be damaged by stronger tremors.

Additionally, seismic waves travel further in the

eastern US.  The active plate boundary on the west

coast makes near-surface rocks west of the Rocky Mountains warmer than rocks

east of the Rocky Mountains.  Heat absorbs seismic waves and they are unable

to travel as far.  Cooler rocks, like those of the Northeast, are less of an impedi-

ment to seismic waves, allowing them to travel further and potentially cause more

damage.
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