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In 1859, Edward Drake punched a hole 21 m into the ground 
outside of Titusville, Pennsylvania that released a gush of oil. 
This was the world’s first oil well. Suddenly, the world was 
thirsty for oil! And, oil refined into kerosene was becoming the 
most popular fuel used in lamps. Within a century after its 
discovery, oil replaced coal as the world’s leading energy source.

Energy-generating fossil fuels can be traced back to producers 
that harnessed energy from the sun by way of the photosynthesis 
process. This process models the first law of thermodynamics 
that states that energy cannot be created or destroyed. Plants 
convert energy from the sun into stored energy. As the plants 
decay, pressure and heat cause the matter to form layers that 
are eventually converted into fossil fuels. When the fossil fuels 
are burned, the thermal energy is released in the form of heat. 
Therefore, the energy in the natural gas that a furnace burns 
and the energy in the gasoline that fuels a car ultimately came 
from the sun!

The process that forms fossil fuels takes time, but how much 
time? Scientific theory states that the formation of fossil fuels 
takes thousands or even millions of years. Old-earth scientists 
believe the principle of superposition and radiometric dating 
methods measure the age of rocks to be in the millions of years. 
Bituminous coal is found in layers of rock from the carboniferous 
period and is believed to be 290–354 million years old. Many coal 
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Noah’s Flood
Young-earth scientists attribute the formation of many fossils, rock layers, and fossil fuels to 
the violent nature of the Flood. “On that day all the springs of the great deep burst forth, and 
the floodgates of the heavens were opened. And rain fell on the earth forty days and forty 
nights.... For forty days the flood kept coming on the earth, and as the waters increased they 
lifted the ark high above the earth. The waters rose and increased greatly on the earth.... and 
all the high mountains under the entire heavens were covered. The waters rose and covered 
the mountains to a depth of more than fifteen cubits. Every living thing that moved on land 
perished—birds, livestock, wild animals, all the creatures that swarm over the earth, and all 
mankind. Everything on dry land that had the breath of life in its nostrils died.... Only Noah 
was left, and those with him in the ark. The waters flooded the earth for a hundred and fifty 
days” (Genesis 7:11–12, 17–24). Whether or not the Flood accounts for a majority of the fossil 
record and the formation of fossil fuels, the truth remains that God flooded the whole earth 
and only those within the ark were saved.

OBJECTIVES
•   Compare the theories of 

fossil fuel formation.
•   Describe four types of coal.
•   Highlight the properties 

and uses of fossil fuels.
•   Examine the advantages 

and disadvantages of 
processing fossil fuels.
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mines contain fossils of extinct trees and shrubbery. Fossils of 
modern species are not found.

Young-earth scientists’ geologic data suggests fossil fuels can 
form rapidly; it does not take millions of years. Natural gas can 
be produced in a matter of hours by adding heat and water to 
brown coal. The growth rate of modern forests creates enough 
mass to produce the amount of coal believed to be buried in the 
earth within a time frame of 10,000 years. Several fossilized 
trees travel vertically through many sedimentary layers, 
including strata of coal, suggesting the layers did not take 
millions of years to form.

As you know, the three major forms of fossil fuel are coal, natural 
gas, and oil (petroleum). Coal, a solid fossil fuel formed from 
decomposed plant remains, was the first fossil fuel to be used 
by humans. Prior to this time, wood was the primary source of 
fuel throughout the world. Coal mining in Europe dates back to 
at least the 13th century. This fossil fuel was once the leading 
energy source for home heating in the United 
States and Canada. Many power plants still use 
coal to generate the steam needed to produce 
electrical energy.

 The formation of coal can be traced to wetlands 
such as swamps, bogs, and moors. Peat is a 
substance made of partially decayed plant 
matter. Over time, heat and pressure turn the 
peat into coal. There are four kinds of coal that 
contain various types and amounts of carbon and 
other impurities. Each type produces a different 

Coal power plant

This tree fossilized vertically 
through layers of strata.

Pumps bring crude oil from underground. 
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amount of heat energy. When placed under 
tremendous pressure from overhead rock layers, 
peat is transformed into lignite. Lignite is a soft 
coal with a woody texture. It is very moist and 
crumbles when exposed to air. Of the different 
types of coal, lignite has the lowest heating 
value. Subbituminous coal forms when lignite is 
placed under pressure. This type of coal is less 
moist and has more carbon than lignite. The 
application of both pressure and heat to lignite 
produces bituminous coal. The majority of coal 
is bituminous coal, which has less moisture and 
more carbon than subbituminous coal. It also 
has a high sulfur content. When bituminous 
coal is burned, sulfur dioxide is released into the 
atmosphere. Sulfur dioxide is a serious form of air 
pollution that causes a variety of lung diseases. 
When sulfur dioxide mixes with the water in the 
atmosphere, acid rain precipitates. Bituminous 
coal under extreme pressure forms anthracite 
coal, the highest ranked coal and the hardest 
form of coal. Anthracite coal contains the highest 
energy content.

Burning coal has both advantages and 
disadvantages. Coal is the most abundant fossil 

fuel, is relatively inexpensive to produce, and is easy to transport. 
Devices called scrubber systems work like a shower to dissolve 
sulfur oxides before they are released into the atmosphere. This 
process helps to reduce pollution. However, these systems do not 
reduce all pollution. Burning coal produces more carbon dioxide 
per unit of heat energy than burning either petroleum or natural 
gas. Coal mines can also pollute the land, and strip-mining coal 
out of the ground can harm a region’s environment.

Peat Lignite coal Bituminous coal Anthracite coal

1905 Peat gatherers in West Yorkshire, England

Peat is used for growing plants and for fuel, and it is mined 
in Northern Europe and North American wetlands.
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The other two fossil fuels are natural gas and oil (petroleum). 
Natural gas is a mixture of methane and other gases formed 
from decomposed marine organisms. When these organisms 
died and sank to the ocean floor, they were covered by layers 
of sediments and compressed into sedimentary rock. Pressure, 
heat, and bacterial activity transformed these organic substances 
into oil and natural gas. Geologists typically find oil and natural 
gas together. The gas layers usually rise above the oil layers 
because gas is less dense than oil.

Almost all natural gas provides fuel for heating and for 
generating electricity. People commonly burn methane to warm 
houses and cook on gas stoves. Butane and propane are also 
natural gases. Butane is used in lighters and camp stoves. People 
burn propane as heating fuel and as cooking fuel for outdoor 
grills. Some motor vehicles are powered by natural gas. These 
vehicles produce less pollution than gasoline and diesel vehicles. 
Natural gas burns cleaner than other fossil fuels and it creates 
less pollution. Natural gas is also plentiful and it is convenient to 
transport and use. Burning natural gas does have a drawback; 
it produces carbon dioxide, a major greenhouse gas. However, it 
produces less carbon dioxide than petroleum or coal for the same 
amount of heat energy produced.

Although the use of coal and natural gas is common, most of 
the world’s energy needs are fulfilled through the use of oil 
(petroleum). Petroleum, a crude oil, is a liquid fossil fuel formed 
from microscopic plants, animals, and marine organisms. It can 
be found in underground pools or reservoirs. This oily, flammable 
mixture is separated into liquid fuels and other products in 
refineries. The liquid fuels include gasoline, jet fuel, diesel fuel, 

try this

TRY THIS
Coal
Check the labels on various 
appliances at home, and 
record how much electricity, 
in watts or kilowatts, they 
use. Estimate how long these 
appliances run during an 
average day, and determine 
how much electricity they 
use per day and per year. 

About 0.45 kg of coal 
generates 1.25 kw of 
electricity. How much coal 
would it take to run each 
appliance per day? Per year? 
How much coal would be 
needed per day and year to 
run all of the appliances?
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Fossil Fuels: a Misnomer?
According to photographs of Saturn’s moon Titan, methane lakes occupy parts of this 
planetary satellite. The lakes are full of hydrocarbons and appear to debunk the idea that 
petroleum is actually a fuel formed from fossils and is in limited supply. Russian scientists 
have been arguing against the idea of fossil fuels for decades. They submit that the primary 
components of petroleum derive from highly compressed minerals, which suggests the fuel is 
renewable. In experiments modeling conditions about 40–95 miles deep in the earth’s crust, 
ethane and heavier hydrocarbons were produced. The limited understanding of science has 
only scratched the surface of comprehending God’s miraculous creation and His provision of 
resources.
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kerosene, and fuel oil. Other products separated from petroleum 
include lubricants, waxes, and tars such as asphalt.

Most petroleum is drawn from oil wells, but some petroleum 
is located near the surface of the earth in the form of oil shale 

and tar sands. Oil shale is a fine-grained rock 
containing a solid, waxy mixture of hydrocarbon 
compounds. Tar sands are layers of sand soaked 
with thick petroleum.

Some of the world’s largest mining projects mine 
oil from the tar sands in northeastern Alberta, 
Canada. Clay, sand, and water along with 
bitumen, a thick black oil, are the components 
of tar sand. Alberta’s tar sands are the world’s 
largest. This form of oil can be mined using 
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two methods. Open-pit mining involves digging huge holes in 
the earth’s surface. Oil miners use heat and diluents (thinning 
agents) to remove the oil from the tar sand. The remaining sand 
is put back into the open-pit mine, which is reclaimed—brought 
back to a condition where it can be used for other purposes. The 
second method involves injecting steam into the tar sand deposit. 
Oil miners pump out and process the heated oil. This method is 
useful for deep deposits.

The reliance on petroleum has advantages and disadvantages. 
It is an inexpensive, trusted source of energy. High-grade oil 
and gasoline burn relatively efficiently. Petroleum is convenient 
to transport, and new drilling technologies continue to improve 
oil production. One disadvantage of burning petroleum is the 
production of atmospheric pollution, such as smog and carbon 
dioxide. Another issue is the potential for oil spills that harm the 
environment. The advantages and disadvantages continue to be 
considered in petroleum’s use.

Lesson Review
1.   Compare and give evidence for the theories of 

fossil fuel formation.
2.   Name four types of coal and explain how they 

are formed.
3.   Describe how natural gas and petroleum are 

formed.
4.   Contrast the properties and uses of the three 

major fossil fuels.
5.   Examine the advantages and disadvantages of 

processing fossil fuels.
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Heating Value and Components of Coal Types 
Components Lignite Subbituminous Bituminous Anthracite

Heat content 
(Btu/lb)

4,000–8,300 8,500–13,000 11,000–15,000 13,000–15,000

Moisture 30%–60% 10%–45% 2%–15% < 15%
Fixed carbon 25%–35% 35%–45% 45%–85% 85%–98%

Ash 10%–50% ≤ 10% 3%–12% 10%–20%
Sulfur 0.4%–1.0% < 2% 0.7%–4.0% 0.6%–0.8%

A scientist tests samples taken from water contaminated 
by the Deepwater Horizon Drilling Platform explosion in 
2010.




