PALEONTOLOGICAL RESEARCH

EXHIBIT

H

INSTITUTION

Marcellus Shale

THE SCIENCE BENEATH THE SURFACE

MARCELLSS SHALE

* MAY 2011

Making the Earth Shake:

A discussion of the possibility of induced seismicity resulting from natural gas drilling in the Marcellus Shale.

Intreduction

Pennsylvania, West Virginia, and
New York State are areas of interest for
the commercial extraction of natural
gas from a layer of sedimentary rock
called the Marcellus Shale. Companies
are leasing land and drilling both test
and commercial wells throughout the
region. There have been concerns that
the techniques used to extract the gas

BID YOU KNOW?D

¢ A group of earthquakes without
a clear main shock is called a
swarm.

® The largest recorded earthquake
in New York was a magnitude
5.8 thar occurred near Massena
on September 5th, 1944.

¢ It is estimated that, globally, over
500,000 earthquakes occur each
year, with only around 100 large

enough to cause damage.

from this shale could cause earthquakes
ot “seismicity” in the region.

The Marcellus Shale is made of clay
particles, mud, and organic material
that were deposited at the botrom of a
shallow sea around 390 million years
ago. Since then, the deposited mate-
rial has been compressed into rock and
some of the organic matter has turned
into natural gas. Unlike in typical gas
reservoirs, the Marcellus Shale traps the
gas in tiny isolated pore spaces, keeping
it from migrating and pooling into large
reservoirs that can be tapped by con-
ventional drilling techniques. Hydraulic
fracturing, a process used in Marcellus
Shale natural gas extraction, uses water
and chemicals under high pressure to
break the rock and create pathways that
connect the pores, which allows the gas
to flow into wells for extraction.

An earthquake is usually generated
by a sudden movement in the Earth’s

brittle outer layer or crust, releasing
built up stress. This movement most
often occurs along pre-existing faults,
which are fractures in the Earth’s crust.
‘This, in turn, generates violent shaking
and releases energy that is transmitred
by vibrations, known as seismic waves.
These seismic waves radiate through
and along the surface of the earth.

The San Andreas Fault System in
California is a well-known example of a
group of faults along which movement
often occurs, triggering earthquakes.
Like the San Andreas, most active fault
systems are located along the plate
boundaries that make up the Earth’s
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the formation of new minerals in the ing, deep fluid injection appears to be Mine Failure Associated with a Pressur-
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K ystems. Geothermics, :185-222.
carthquakes. Some of these carthquakes References 8. Patel, $., 2009, Assessing the Earthquake
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1977, Preliminary Britde Structure Map 9. Sminchak, J. and N. Gupta, 2003

of New York State. New York State L .
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Museum Map and Chart Series No. 31. Aspects of Induced Seismic Activity and
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