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Figure 2.Estimates of technically recoverable oil
and gas resources in the United States (excluding
Federal waters). In percent and in billions of barrels
of oil and trillions of cubic feet of gas. Data from
USGS National Oil and Gas Resource Assessment
Team (1995) and Gautier and others (1996).

2. Improvements in Recovery Percertag
In many U.S. areas, the search for new

petroleum reserves has been switching from

exploration for new fields to emphasizing

extraction of more oil and gas (a higher recov-

ery percentage) from existing fields. Recent
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Three-dimensional (3-D) seismic profiling  areal extent of a field. In addition, geological
and reprocessing of seismic data.—\Where and geophysical analyses coupled with drilling
intense exploration and development have creof development wells may find new pods of oil
ated a massive store of information, new mether gas and new petroleum-bearing horizons
ods of processing, analysis, and display of ~ above or below the initial target.
existing seismic data are helping to create ) )
reserve growth. Seismic profiles provide a scaleontinuous-Type Gas Accumulations
diagram of the strata below the surface. Gas in a continuous-type (unconventional)
Improvements upon two-dimensional seismic accumulation is dispersed throughout an exten-
profiles made possible by todayOs fast compusive reservoir, not localized in discrete fields. A

ers provide 3-D seismic profiles that show a

continuous-type accumulation can be regarded

detailed image and precise location of small oiks a collection of gas-filled cells, wherein any

and gas traps, allowing pinpoint targeting of

single well drilled into the accumulation will

specific features. Time-lapse (4-D) seismic protap only the limited volume of gas in one cell.
filing provides, in addition, a time sequence of The USGS 1995 National Assessment estimat-

3-D seismic images, allowing engineers to

ed the amount of technically recoverable gas in

view changes in gas, oil, and water contacts asindrilled cells of continuous-type accumula-

a field is produced. These seismic techniques

tions to be 358 trillion cubic feet (fig. 2).

make production processes more effective andBecause most of the continuous-type accumu-

result in improved recovery from identified
pools in a field as well as the delineation of
additional in-place oil and gas.

Enhanced oil-recovery methods.—In the

lations assessed were already discovered, this
large volume of gas can best be classified as
reserve growth.

past, enhanced oil-recovery projects were mosthe Bottom Line

ly limited to flooding reservoirs with water.
Now, several additional methods have proven

The measure of petroleum availability that
most affects our economy and our daily lives is

to be commercially successful. Carbon dioxidethe rate at which petroleum can be produced.

injected in some wells moves oil out other
wells. Steam flooding of heavy-oil reservoirs
reduces oil viscosity and allows the oil to flow

At some future time, world oil and gas produc-
tion capacity will decrease as supplies are
depleted. The phenomenon of reserve growth is

more freely into producing wells. Where these an important component of predictions of
methods are applicable, the recovery percent- future production capacity because it is an inte-

age can increase significantly.

3. Delineation of Additional In-Place Oil
and Gas

As a field is developed, drilling tends to
extend the fieldOs boundaries. Reserve esti-
mates grow with each increment added to the

-

successes in applying new technology to |
quality oil and gas accumulations suggest tha
some known resources that are prohibitively
expensive to develop now might become eco-
nomically available in the future. It is interest-
ing that technology advances do not seem to
be strongly dependent upon price levels.
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Directional and horizontal drilling—

Advances in drilling technology now allow
extraordinarily precise control of drilling
direction. Multiple wells, directed at targets
several miles distant, can be drilled from a sin
gle location, and multiple laterals extending in
different directions can be drilled from within
a single wellbore. Wells can be drilled into a
reservoir unit and the bit then directed hori-
zontally, keeping it within a few feet of the top
of a thin bed and above the oil-water contact

Figure 3.Example of a horizontal well following the
top of a thin producing interval or reservoir.

Ground

(fig. 3). In complex fields where reservoir
geometry limits the volume of petroleum that
can be tapped by a vertical well, a horizontal
well might produce a greater percentage of th
oil or gas in place (fig. 4).
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Figure 4.Example of a horizontal well tapping sev-
eral producing reservoirs in a complex field where

gral part of estimates of the worldOs ultimate
supply of petroleum. Recent estimates incorpo-
rating reserve growth suggest that the worldOs
ultimate supply of petroleum might be larger
than has been generally appreciated.
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