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Think About It 
Oil accounts for nearly all transportation fuel. Natural gas is 
an important resource used for cooking and powering vehicles, 
as well as heating homes and buildings. Both are also the raw 
materials for numerous products that you use.

• Where are oil and natural gas found in the United States? 

•  When will global oil and natural gas production begin 
to decline? 

Record your ideas about these questions in your Geo log. Be 
prepared to discuss your responses with your small group 
and the class.

Investigate
Part A: Reservoir Volume 

 1. In your group, discuss the questions below. Record your ideas 
in your Geo log. 

a) Which material can hold more oil: gravel or sand? 
Why do you think this is so? 

b) How might this knowledge be useful in oil and 
gas exploration? 

Section 3  Energy From Petroleum and Natural Gas

Learning Outcomes
In this section, you will

• Understand the origin of 
petroleum and natural gas. 

• Describe the distribution of 
oil and gas fields across the 
United States. 

• Understand factors that 
control the volume and rate of 
production in oil and gas fields. 

• Recognize the overwhelming 
dependence of today’s society 
on petroleum. 

• Graph changes in domestic 
oil production and foreign 
imports to predict future 
needs and trends. 

• Understand why oil and gas 
production have changed in 
the United States over time. 

Section 3 Energy From Petroleum and Natural Gas
What Do You See?
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 2. Develop a hypothesis related to the 
question in Step 1.a). 

a) Record your hypothesis in your log. 

 3. Using the following materials, design an 
investigation to test your hypothesis: 
•  two 500-mL (16-oz) clear plastic 

bottles (with bottoms removed) 
• fine cheesecloth 
• electrical tape 
•  stands with clamps to hold the

plastic bottles 
• sand 
• gravel 
• 50-mL graduated cylinder 
• 200 mL of vegetable oil 
• water 

a) Record your procedure. Note any 
safety factors. 

 4. When your teacher has approved your 
design, conduct your investigation. 
(Note: At the end of your investigation, 
do not empty out the sediments and oil. 
You will need them for Part B.) 

a) Record your results. 

 5. Use your results to answer the
following questions: 

a) What is the porosity (percentage of 
open space) of your gravel sample? 

Porosity is the ratio of pore space to 
total volume of solid material and 
pore space, usually expressed as a 
percentage by multiplying the ratio 
by 100. For example, suppose you 
poured 25 mL of sediment into a 
container and found that 10 mL of 
water completely filled the spaces 
between the grains. 1 mL = 1 cm3 

(cubic centimeter). Expressed as 
a percentage, the porosity of the 
sediment would be: 

(10 cm3/25 cm3) × 100 = 40 percent 
porosity 

b) What is the porosity of your 
sand sample? 

c) Imagine that a geologist discovers 
an oil field in a sandy reservoir (in 
petroleum geology, a reservoir is a 
porous material that contains oil 
or gas). The total volume of the 
reservoir (sand plus oil) is equal to 
60 million barrels of oil. How many 
barrels of oil are in the reservoir? 

d) If the reservoir described above were 
gravel, how many barrels of oil 
would it contain?

Wear goggles. Clean up spills. Wash your hands 
when you are done.

Part B: Recovery Volume 

 1. Suppose you were to remove the cap 
at the bottom of the plastic bottle of 
gravel and oil.

a) What volume of oil do you think 
would drip out of the container? 
Explain your answer.

 2. Make sure that the cheesecloth is 
secured to the bottle with electrical 
tape. Unscrew the cap from the bottom 
of the container of gravel and oil. 
Allow the oil to seep through the 
container and drain into a collection 
device for 5 min. 

 3. Record your answers to the 
following questions: 

a) What is the volume of oil recovered? 

b) Calculate the percentage of 
oil recovered. 

c) How do you explain your results? 

d) If your model represented a discovery 
of 100 million barrels of oil, how 
many barrels of oil would actually 
be removed from the reservoir? 
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 4. Brainstorm about ways to improve 
your results. 

a) How can you recover a greater 
percentage of oil? If there is time, test 
your method of removing more oil.

Part C: Trends in Oil Production

 1. Table 1 shows statistics for petroleum 
every three years from 1954 to 2008. 
Copy the data table into your log. 
If you have Internet access, you can 
download the complete set of data 
(annual data since 1954) from the 
EarthComm Web site at http://www
.agiweb.org/education/earthcomm2/ 
as a spreadsheet file.

Table 1: United States Petroleum Production, Imports, and
Total Consumption From 1954 to 2008

Year
Total United 
States Wells 
(thousands)

United States 
Total Production 

(thousand barrels/day)

Total Foreign Imports
(thousand barrels/day)

United States 
Total Consumption 

(thousand barrels/day)

1954 511 7030 1052 8082

1957 569 7980 1574 9554

1960 591 7960 1815 9775

1963 589 8640 2123 10,763

1966 583 9580 2573 12,153

1969 542 10,830 3166 13,996

1972 508 11,180 4741 15,921

1975 500 10,010 6056 16,066

1978 517 10,270 8363 18,633

1981 557 10,180 5996 16,176

1984 621 10,510 5437 15,947

1987 620 9940 6678 16,618

1990 602 8910 8018 16,928

1993 584 8580 8620 17,200

1996 574 8290 9478 17,768

1999 546 7731 10,852 18,583

2002 529 7626 11,530 19,156

2005 498 6895 13,714 20,609

2008 526 6734 12,915 19,649

Source: U.S. Energy Information Agency

a) Construct a graph of United States 
(domestic) petroleum production, 
foreign petroleum imports, and 
petroleum consumption. Leave room 
at the right side of your graph to 
extrapolate the data for 20 years. 

 2. What are the major trends in petroleum 
needs during the 55-year period? Use 
your graph and the data table to answer 
the following questions: 

a) Describe how domestic production 
has changed during the 55-year 
period. About when did it peak? 

b) Describe how petroleum imports 
have changed during that period. 
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c) Describe how total petroleum 
consumption has changed over 
the period.

d) In what year did the United States 
begin to import more petroleum than 
it produced? 

e) What percentage of the total 
petroleum consumption was met by 
domestic production in 1954? In 
2008? 

f) In 1954, the estimated population of 
the United States was 163 million. In 
2008, the estimated population was 
304 million. How many barrels of 
petroleum per person per day were 
needed in the United States in 1954? 
In 2008? 

g) A barrel of oil is equal to 42 gallons. 
Convert your answers in Step 2.f) 
above to gallons per person per year 
needed in the United States in 1954 
versus 2008. 

h) Has the consumption of petroleum 
changed at the same rate as the 
growth in population? What might 
account for the change? 

i) Use the data in the table to calculate 
the average well yield for oil 
production in the United States in 
1954 and 2008. 

 3. What do you predict about future needs 
for and sources of petroleum in the 
United States? 

a) Extrapolate the three curves to the 
year 2030. Explain your reasoning 
behind your extrapolations for each 
of the three curves. 

b) On the basis of your extrapolations, 
how much petroleum will be 
produced domestically, imported into 
the United States, and consumed in 
the year 2020? In 2030? 

c) Identify several factors that 
might make the actual curves for 
production, import, and consumption 
different from what you have 
predicted. Record your ideas in 
your Geo log. 

 4. Share your results from Step 3. 

a) Set up a data table to record the 
predictions from each person in the 
class for the years 2020 and 2030. 
An example is provided below.

b) Calculate the minimum, maximum, 
and average for the class. 

c) How do you explain the differences 
in predictions?

Table 2: Sample Data Table of the Results of Class Predictions of United States
Oil Production, Imports, and Total Consumption in 2020 and 2030

United States Production Imports Total Consumption

2020 2030 2020 2030 2020 2030

Student 1

Student 2

Student...

Class Average
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Part D: United States Oil and 
Gas Resources 

In Part C, you learned that petroleum 
production has declined in the United 
States. The questions below will help you to 
investigate where oil and gas are found in 
the United States, and where these natural 
resources are refined into products that 
communities depend upon.

 1. Use the map of oil and gas production 
above to explore general trends and 
patterns in petroleum and gas fields. 

a) Are oil and gas deposits distributed 
evenly across the country? 

b) Which states have no oil or 
gas production? 

c) What patterns or trends do you see 
in oil-producing and gas-producing 
regions? 

d) Are oil and gas always found 
together? Give at least two examples. 

e) The map also shows the locations of 
major sedimentary basins. 

 Sedimentary basins are depressions of 
Earth’s crust where thick sediments 
have accumulated. What is the 
relationship between oil and gas 
production and sedimentary basins? 

 2. Refer to the map to investigate 
where oil and gas are found, refined, 
and distributed in relation to your 
community. 

a) How far is your community from the 
nearest oil field? 

b) How far is your community from the 
nearest gas field? 

c) How far from your community is the 
nearest refinery located? 

d) Do you think the factors above might 
affect the price of petroleum products 
(gasoline, heating oil, or propane) in 
your community? Explain why you 
think this is so.
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PETROLEUM AND NATURAL GAS AS 
ENERGY RESOURCES
The Nature and Origin of Petroleum and Natural Gas
Petroleum is also called crude oil. It is a liquid that consists mainly of 
organic compounds. Its organic compounds range from fairly simple to 
highly complex. Natural gas consists mainly of a single organic compound. 
This compound is methane. (The chemical formula of methane is CH4.) Oil 
and natural gas are useful fuels for several reasons. They have a very high 
heat content per unit weight. They cost less than coal to transport and are 
fairly easy to transport. Oil and gas can also be refined easily to form 
many kinds of useful materials. Both are used as the raw material (called 
feedstock) for making plastics and many other synthetic compounds. For 
example, they are used in paints, medicines, insecticides, and fertilizers. 
Natural gas is also a raw material used in antifreeze, clothing dyes, 
photographic film, and explosives. 

Oil and natural gas are found in the pore spaces of some sedimentary 
rocks. The raw material for the generation of oil and gas is organic matter 
deposited along with the sediments. It is made up of the remains of tiny 
plants and animals that live in oceans and lakes. These organisms settle to 
the muddy bottom when they die. Much of the organic matter is oxidized 
before it is buried. However, large amounts are preserved and buried along 
with the sediments. As the sediments get buried more and more deeply, 
the temperature and pressure increase. 
This causes some of the organic matter to 
be changed into oil and gas. Petroleum 
geologists use the term “maturation” 
for this process. They call the range in 
burial depth that is right for generation 
of oil and gas the “oil window” or “gas 
window.” They call the regions rich 
in organic matter subjected to these 
depths “the kitchen.” Depending upon 
the details of the maturation process, at 
times mostly oil is formed. At other times, 
mostly gas is formed.

The mudstone and shale that form 
the source rocks for oil and gas are 
impermeable. Fluids can flow through 
them very slowly. The oil and gas rise 
very slowly and percolate through the 
source rocks. The gas and oil are less 
dense than water. Water is the main 
filler of the pore spaces. When the 
gas and oil reach fractures and much 
more permeable rocks, such as some 
kinds of sandstone and limestone, 

Digging Deeper

Geo Words
petroleum (or 
crude oil): an oily, 
flammable liquid, 
consisting of a 
variety of organic 
compounds, that 
is produced in 
sediments and 
sedimentary rocks 
during burial of 
organic matter; also 
called crude. 

natural gas: a gas, 
consisting mainly 
of methane, that 
is produced in 
sediments and 
sedimentary rocks 
during burial of 
organic matter. 

feedstock: raw 
materials (for 
example, petroleum) 
that are supplied to a 
machine or processing 
plant that produces 
manufactured 
material (for example, 
plastics).

source rocks: 
sedimentary rocks, 
containing significant 
concentrations of 
organic matter, in 
which petroleum 
and natural gas are 
generated during 
burial of the deposits. 

Figure 1 Schematic of a typical 
petroleum trap.
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Geo Words
seal: an impermeable 
layer or mass of 
sedimentary rock that 
forms the convex-
upward top or roof of 
a petroleum reservoir. 

reservoir: a large 
body of porous 
and permeable 
sedimentary rock that 
contains economically 
valuable petroleum 
and/or natural gas.

cement: new mineral 
material precipitated 
around the particles 
of sediment when it is 
buried below Earth’s 
surface.

they can move much more rapidly. Much of the oil and gas rise all the 
way to Earth’s surface. Here they form oil and gas seeps and escape 
to the atmosphere or produce tar mats. If the rocks are capped deep 
in Earth by an impermeable layer called a seal, the oil and gas are 
prevented from moving up. A large volume of porous rock containing 
oil and gas with a seal above is called a reservoir. The oil and gas can 
be brought to the surface by drilling deep wells into the reservoir. 
This is shown in Figure 1. Petroleum reservoirs around the world range 
in age from more than a billion years to just a few million years old. 
Geologically, this is very young. Oil and gas are considered nonrenewable 
resources. That is because the generation of petroleum operates on time 
scales far longer than human lifetimes. 

 Figure 2 Petroleum is in many common products, including paint.

Porosity and Permeability
Most sedimentary rocks have open spaces in addition to the solid 
materials. These open spaces are called pores. Sedimentary rocks are 
the most porous rocks. Think about what a sandstone looks like, on the 
inside, when it is first deposited by flowing water. The sand particles are 
in contact with one another in the form of a framework. This framework 
is much like the way oranges are stacked in the supermarket, except that 
the sand particles usually have a much less regular shape than oranges. 

Porosity is a measure of the percentage of pores in a material. It is 
defined as the volume of pore spaces divided by the bulk volume of the 
material, multiplied by 100. It is expressed as a percentage. The porosity 
of loose granular material such as sand can be as much as 30–40 percent. 
If the sand particles have a wide range of sizes, the porosity is less. This 
is because the smaller particles take up the spaces between the larger 
particles. The sand slowly becomes buried in sedimentary basins to 
depths of thousands of meters. There, temperatures and pressures are 
much higher. New mineral material, called cement, is deposited around 
the sand grains. The cement serves to make the sediment into a rock. 
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The cement in sedimentary rocks is not the same as the cement that is 
used to make concrete. However, it serves the same purpose. The addition 
of the cement reduces the porosity of the rock.

The most productive petroleum-reservoir rocks are those in which the 
pore spaces are not isolated. When the pore spaces are all connected to 
one another, fluid can flow slowly through the rock. Fluid flows through 
a porous rock when the fluid pressure differs from one place to another. 
The rate of flow through the porous material in response to a pressure 
difference is called the permeability of the material. For a rock to have 
a high permeability, it generally has to have high porosity. However, the 
pores must be fairly large and also well connected with one another. 
Good petroleum reservoir rocks must have high porosity to hold the oil 
or gas. They must also have high permeability, so that the oil or gas can 
flow through the rock to the bottom of a well. Some reservoir rocks are 
highly fractured. The oil and gas can move along open fractures as well 
as through pore spaces.

Fluids also flow in porous rocks because of differences in density. Most 
sedimentary rocks deep in Earth have their pore spaces filled with water. 
When droplets of oil or bubbles of gas are formed in the rock they tend 
to rise upward through the pore water. They do this because both oil 
and gas are less dense than water. Only when they are trapped and 
accumulate beneath a seal do they form a petroleum reservoir.

For a mass of rock to form a seal, it has to be impermeable. In its simplest 
form, it also has to have a convex-upward shape, like an umbrella. 

It is usually much more 
complicated in its geometry 
than an umbrella, however. 
Just imagine raindrops falling 
upward into the inside of 
your umbrella, rather than 
downward on the outside 
of the umbrella. The vertical 
distance from the top of the 
seal to its lower edge, where 
the petroleum can spill out, 
is called the closure of the 
reservoir. Giant petroleum 
reservoirs can have closures 
of many tens of meters. They 
can also have horizontal 
dimensions of thousands of 
meters. Reservoirs that large 
can hold hundreds of millions 
of barrels of oil.

Figure 3 Pumps are used to extract oil.
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Geo Words
secondary recovery: 
the use of techniques 
to recover oil still 
trapped among 
sediment particles 
after years of 
production.

Section 3  Energy From Petroleum and Natural Gas

Recovery of Petroleum 
Oil and gas are removed from reservoirs by drilling deep wells. At greater 
depths, the wells are only a few inches in diameter. However, they can 
extend down for as much as several thousand meters. The technology 
of drilling has become very advanced. Wells can be drilled vertically 
downward for some distance. Then they can be diverted off to the side 
at precise angles. Sometimes the oil is under enough pressure to flow 
out of the well to the ground surface without being pumped. However, 
usually the oil has to be pumped out of the well. The pumping lowers 
the pressure in the well. The oil then flows slowly into the well from the 
surrounding reservoir.

Much of the oil in a reservoir remains trapped in place after years of 
production. The main reason is that oil adheres to the walls of the 
pores in the form of coatings. The coatings are especially thick around 
the points of contact of sediment particles. There, the pore spaces 
narrow down to small “throats.” Several techniques have been 
developed to recover some of the remaining petroleum. Use of such 
techniques is called secondary recovery. One of the most common 
methods of secondary recovery is to inject large quantities of very hot 
steam down into a well. This causes some of the remaining petroleum 
to flow more easily.

The History of Oil Production in the United States
The use of energy in United States has changed over time. The burning 
of wood to heat homes and provide energy for industry was the 
main energy source in about 1885. Coal surpassed wood in the late 
1800s. Coal was then surpassed by petroleum and natural gas in the 
1950s. Hydroelectric power appeared in 1890. Nuclear electric power 
appeared in about 1957. Solar photovoltaic, advanced solar thermal, and 
geothermal technologies also are recent developments in energy sources. 
The appearance of petroleum and natural gas has been the most striking. 
There has been an overall pattern of use during this time. This pattern 
has been that of exponential growth. (See Figure 4.)

Figure 4 Energy consumption, by source, in the United States since 1775.
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Geo Words
sedimentary basin: an 
area of Earth’s crust 
where sediments 
accumulate to great 
thicknesses.

The first successful oil-drilling venture was Colonel Edwin Drake’s drilling 
rig in 1859. It was in northwestern Pennsylvania. Drake reached oil at a 
depth of 70 ft. Petroleum was boosted with the discovery of Texas’s vast 
Spindletop Oil Field in 1901. As automobiles became mass-produced, use 
of oil began to grow more rapidly in the 1920s. In the years after World 
War II, coal lost its position as the leading fuel in the United States. 
Trucks that ran on petroleum took business once dominated by railroads. 
Railroads began to switch to diesel locomotives. Labor troubles and safety 
standards drove up the cost of coal production. Natural gas began as a 
source for lighting. Gas lanterns and streetlights used natural gas. It then 
replaced coal in many household ranges and furnaces. By 1947, use of 
petroleum and natural gas was greater than coal. It then multiplied four 
times in a single generation. No other source of energy has ever become 
so dominant so quickly.

 Figure 5 Drilling rigs are used to pump oil to Earth’s surface.

United States Petroleum Production
In 1920, the United States produced more than two thirds of the world’s 
oil. By 2009, the United States supplied only 11 percent of the world’s 
oil needs. Oil and gas are found in sedimentary basins in Earth’s crust. 
To find oil, geologists search for these basins. Most of the basins in the 
United States have already been explored and exploited. In fact, the 
United States is the most thoroughly explored country in the world. 
Some people estimate that the United States has less than 35 percent of 
its original oil remaining. There is not nearly enough easily recoverable 
petroleum in the United States to meet the demand, although domestic 
production will continue for many years to come.
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Oil and gas resources are not evenly distributed in the United States. 
The top ten oil fields account for 33 percent of all remaining oil. This 
includes a field in California that was discovered in 1899. Texas has been 
the largest producing state since the late 1920s. At that time, it surpassed 
California. In the late 1980s, Alaska rivaled Texas.

Estimates of Petroleum Reserves
Petroleum geologists try to estimate the remaining petroleum reserves in 
the world. Estimates of this kind are very important. They are needed to 
predict when world petroleum production will start to level off and then 
decline. This is a very difficult task. There are regions of the world that 
have not yet been explored in detail. 

Estimates of reserves have increased with time. Petroleum has been 
discovered in regions where it was not thought possible. However, there 
is only a finite volume of oil on Earth. The most recent estimate from 
the USGS gives a good idea of how much is available. It does not give a 
single-value estimate. It is based on probability. The 95 percent probable 
value is about 2250 billion barrels of oil. That means that the probability 
that there are more than 2250 billion barrels is 95 percent. The 50 
percent estimate is about 3000 billion barrels. The 5 percent estimate is 
about 3900 billion barrels. You can see from this great range in values 
how such estimates are indefinite. 

Areas for oil exploration and 
production are called “plays” in 
the oil business. The major plays 
now lie in deep offshore areas of 
the oceans. These areas are the 
last major exploration frontier. 
The need for oil is also creating 
debate. The issue is whether or not 
to drill in areas with ecosystems 
that might be affected by drilling. 
For example, the Arctic National 
Wildlife Refuge lies along the north 
Alaskan coast. It is the largest 
protected wilderness in the United 
States. It is believed to contain 
billions of barrels of oil and natural 
gas. People that are against drilling 
are afraid that drilling would 
severely affect wildlife. Tens of 
thousands of caribou migrate to 
this area every year to give birth. 
Those who support drilling argue 
that new drilling techniques will 
have little impact on wildlife. 

Figure 6 A drilling platform offshore.
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In the near future, petroleum production will level off and start to 
decline. This will occur slowly. Because demand is likely to keep on rising, 
there will be a growing shortage of petroleum. This will have to be made 
up by use of alternative energy sources. Solid organic matter is found 
in certain sandstones, called tar sands. It is also found in certain shales, 
called oil shales. These areas are already producing petroleum. They will 
be a major factor in future energy production. Canada is especially rich 
in tar sands. There are abundant oil shales in the western United States. 
Developing fuel-efficient vehicles and finding ways to conserve fuel will 
also help to address the shortage of petroleum. 

 Figure 7 Heavy oil found in tar sands at Vernal, Utah.

Checking Up
1. What is the origin 

of oil and natural 
gas? 

2. Why do some 
people refer to 
the present times 
as the “petroleum 
age”? 

3. What are the 
advantages of 
petroleum and 
natural gas as 
fuels? 

4. Why are oil and 
gas considered 
nonrenewable 
resources?

5. Why is it not 
possible to extract 
all of the oil from a 
reservoir? 

6. What are the 
benefits of 
predicting oil and 
gas reserves?
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Think About It Again
At the beginning of this section, you were asked the following:

• Where are oil and natural gas found in the United States? 

• When will global oil and natural gas production begin to decline? 

Record your ideas about these questions now. Refer to what you learned about the location 
and production of oil and natural gas.

Reflecting on the Section and the Challenge 
In this section, you explored the percentage of open space in various kinds of sediment. 
You saw that different materials hold different amounts of oil. It is not easy to get all of 
the oil out of the material. You then graphed the recent history of oil consumption in the 
United States. You used these trends to predict what the future needs might be. Finally, 
you examined a map of oil and gas fields in the United States. You learned that these 
resources are not distributed evenly throughout the country. Think about how your work 
in this section will help you to solve the Chapter Challenge about the energy future of 
your community.

Understanding and Applying

 1. What is the world’s future supply of petroleum relative to world demand? 

 2. Is the future decrease in petroleum production likely to be abrupt or gradual? Why? 

 3. Look at Table 1 from the investigation. 

a)  Calculate the average yield per well in barrels of petroleum per day for each year
in the table. 

b)  Graph the total number of wells producing and the average well yield over time. 

c)  Describe any relationships that you see. How is well yield changing over time? 

An oil tanker refilling at an offshore terminal.
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 4. Think back to your projections of future oil production, foreign imports, 
and consumption. 

a)  How might tax incentives for switching to renewable energy sources affect oil and 
gas consumption rates in the future? 

b)  How might a change in the cost of fuels (gasoline, jet fuel, etc.) affect consumption 
rates in the future? 

c)  How might new discoveries of oil affect domestic production? 

d)  Identify two other factors that you think might affect one of your three projections.

 5. a)   Why does the permeability of a fine-grained sedimentary rock tend to be less than that 
of a coarse-grained rock?

b)  Why does the permeability of a rock with particles of approximately equal size 
tend to be greater than a rock with particles of a wide range of sizes? 

 6. Why does a porous and permeable sedimentary rock need to have an upper seal to 
have the potential to be a petroleum reservoir? 

 7. What do you think replaces the oil in the pore spaces of a reservoir rock when the oil 
is pumped out? Why? 

 8. It is very expensive to drill wells and recover oil and gas. Use what you have learned 
about porosity and permeability to explain why geologists evaluate these features 
of reservoirs.

 9. Preparing for the Chapter Challenge 

Investigate trends in petroleum and natural gas production, consumption, and 
distribution in your state. Go to the EarthComm Web site at http://www.agiweb.org/
education/earthcomm2/ to obtain links to the data sets for your state available at the 
Energy Information Agency. This will allow you to examine several sources of data 
that will help you with the Chapter Challenge. Develop your own questions as you 
examine the data and review the Chapter Challenge. Consider the following:

a)  How have oil and gas consumption in your state changed during the last 40 years? 
How can you use the data to predict future needs? 

b)  How much petroleum is consumed per capita in your state? How much natural gas 
is consumed? How can you use this information to predict how much oil and gas 
your community will need if the population grows by 20 percent? 

c)  How do oil and gas reach your community? If switching to another type of fuel is 
part of your plan for your community’s energy future, how will these resources get 
to your community if they are not local?

EC_Natl_SE_C7.indd   762 7/13/11   12:25:23 PM



EarthComm
763

Section 3  Energy From Petroleum and Natural Gas

Inquiring Further 
 1. United States oil and gas fields 

Research one of the top ten United States oil and gas fields. Go the EarthComm Web 
site at http://www.agiweb.org/education/earthcomm2/ for links that will help you to 
research the geology and production history of the top ten United States oil and gas 
fields. Why are these fields so large? What is the geologic setting? When was oil or 
gas discovered? What is the production history of the field? How much oil and gas 
remains? 

Oil Fields

Alaska (Prudhoe Bay; Kuparuk River), California (Midway-Sunset; Belridge South; 
Kern River; Elk Hills), Texas (Wasson; Yates; Slaughter), Gulf of Mexico (Mississippi 
Canyon Block 807) 

Gas Fields 

New Mexico (Blanco/Ignacio-Blanco; Basin), Alaska (Prudhoe Bay), Texas (Carthage; 
Hugoton Gas Area [also in Kansas and Oklahoma]); Wyoming (Madden), Alabama 
(Mobile Bay), Colorado (Wattenberg); Utah (Natural Buttes); Virginia (Oakwood).

 2. Protection of sensitive environments 

Investigate how oil and gas exploration and production companies are using 
advanced technologies to obtain resources while minimizing environmental
impacts. Examples include: 

•  The use of slimhole rigs (75 percent smaller than conventional rigs) to reduce 
the effect on the surface environment. 

•  Using directional drilling technology to offset a drilling rig from a 
sensitive environment. 

•  Using downhole separation technology to reduce the volume of water produced 
from a well. 

 3. Careers in the petroleum industry 

Investigate careers in the oil and gas industry. No single industry employs as many 
people as the petroleum industry.

An oil refinery in Washington.
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