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LESSON 1
Geologic Time
Directions: On each line, write the term from the word bank that correctly replaces the underlined words in each
 sentence. NOTE: You may need to change a term to its plural form.
Cambrian period
fossil
geologic time scale
half-life
principle of superposition
radioactive decay



1.
Some elements are unstable and go through a process by
which the unstable element gradually changes into
another, more stable element. This process occurs at a rate
that is constant for the particular element.



2.
Even though the current geologic era, the Cenozoic era,
began about 65 million years ago, it only makes up a very
small part of the visual record of Earth’s history, with the
individual units based on changes in the rocks and fossils.


3.
Geologists can determine the relative ages of different
layers of rock, based on the general rule that, in rock
layers that have not been folded or deformed, the oldest
rock layers are on the bottom.


4.
To determine the age of a sample of rock, scientists
consider periods of time during which half of the parent
element changes into the daughter element the sample
has gone through.


5.
The fossil record shows that there was an abrupt
appearance of complex life-forms in the first period of the
current eon.


6.
Sediment sometimes buries organisms within its layers;
under certain conditions, they become the preserved
remains or evidence of past living organisms.
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LESSON 1
Geologic Time
A.
Evidence That Earth Has Changed
1.
Layers of 
 provide evidence of Earth’s changes.
a.
Weathering breaks rocks exposed at Earth’s surface into smaller pieces
called 
.
b.
Rock layers form when sediment 
 over time.
c.
The 
 states that if rock layers have not been folded
or deformed, the oldest layers are on the bottom.
2.
Other evidence of Earth’s past is provided by the preserved remains or evidence of
past living organisms, or 
.
3.
 
 is the process by which one element naturally changes
into another element.
a.
The decay occurs when the 
 of the atom ejects
particles.
b.
The original element, or 

 element, changes into a new
element called the 
 element.
c.
Each radioactive element has a unique 
, which is the
length of time it takes for half of the atoms in a sample of the element to decay.
d.
By comparing the amount of parent element to the amount of daughter element
in a sample, scientists can calculate the 
 of a sample.
B.
The Geologic Time Scale
1.
The 
 is a visual record of Earth’s history, with the
individual units based on changes in the rocks and fossils.
a.
The geologic time scale is drawn with the oldest rocks at the

 and the youngest rocks at
the 

.
b.
Scientists divide Earth’s history into units of eons, eras, periods,
and 
.
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Lesson Outline continued

c.
The divisions in the geologic time scale are not all the same

, but they mark places in the record where there are
major changes in the types of 
 present in the rocks.
d.
The beginning of the 

 period is marked by an abrupt
appearance of complex life-forms, and the end of the

 period is marked by a catastrophic die-off of organisms.
2.
Scientists estimate that Earth is approximately 
 years old.
a.
Most changes on Earth, such as the erosion of a mountain range, have
occurred 
.
b.
Volcanoes and earthquakes can change Earth’s surface
very 
.
Earth’s History
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LESSON 1
Geologic Time

Directions: On each line, write the term or phrase that correctly completes each sentence.

1.
Sometimes when scientists make new discoveries, they
must 
.
2.
Rocks exposed at Earth’s surface undergo 
 and then break
into smaller pieces called sediment.
3.
Over time, the increasing weight of 
 forms layers of rock.
4.
Rock layers are usually organized according to age, so scientists can identify which
rocks (and the fossils they contain) are 
.
5.
When living organisms are buried in sediment, they can eventually turn into

 called fossils.
6.
When layers of sediment contain once-living organisms, these fossils are
probably 
.
7.
During 
, an atom’s nucleus ejects particles and the element
containing that atom changes into another element.
8.
Radioactive elements decay at a 
, so scientists can use them
to measure time.
9.
The geologic time scale uses units of time called 
, eras,
periods, and epochs so scientists can use the fossil record to mark geologic divisions.
10.
Fossils in layers of rock and other scientific evidence have caused scientists to believe
that Earth is 
 years old.
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LESSON 1
Geologic Time

For this activity, you will need 120 pennies, a plastic cup to hold the pennies, and an empty
shoebox. You will be modeling radioactive decay.
1.
Place the pennies in the cup.
2.
Shake the cup and dump the pennies into the shoebox. Pennies that land heads up are
parent atoms. Remove all heads-up pennies and count them. Record this number in the
table below. Put these pennies back into the cup.
3.
Now count the tails-up pennies left in the box. These are the daughter atoms. Record
this number in the table as well. Remove the tails-up pennies from the box and put
them aside.
4.
Repat steps 2 and3 until you have completed at least four trials.
	Trials
	Number of Pennies That Land
Heads Up (Parent Atoms)
	Number of Pennies That Land
Tails Up (Daughter Atoms)

	1
	
	

	2
	
	

	3
	
	

	4
	
	

	5
	
	


5.
Analyze your data. Use your results to explain how the number of parent and daughter
atoms changes as you go from trial 1 to trial 4.

6.
Explain how this activity models the radioactive decay method used for dating rocks.
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LESSON 1
Geologic Time
Key Concept What evidence supports the idea that Earth is very old?
Directions: On each line, write the term from the word bank that correctly completes each sentence. Some terms
may be used more than once or not at all.
fossils
gravity
organisms
radioactive

rock layers
sediment
superposition
time scale
1.
Weathering breaks rocks into smaller pieces called 
.
2.
Layers of sediment form over time through the actions of 
,
water, and wind.
3.

 form from compressed layers of sediment.
4.
The principle of superposition states that the oldest 
 are on
the bottom unless the layers have been folded or deformed.
5.
The principle of 
 cannot give the absolute ages of rocks,
only the relative ages.
6.
If 
 are buried in layers of sediment, they can become rock
along with the sediment.
7.

 might be the remains of organisms that no longer live on
Earth.
8.
Fossils are the preserved remains or evidence of past living 
.
9.
Rocks with radioactive elements can be dated using 
 decay.
10.
Rock layers and the 
 they contain provide information
about Earth’s past.
11.
Analyzing 
 elements shows that some rocks are billions
of years old.
12.
The geologic 
 is based on changes in rocks and fossils over
time.
Earth’s History
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LESSON 1
Geologic Time
Key Concept What evidence supports the idea that Earth is very old?
Directions: Use the diagram to help identify the correct term in parentheses for each sentence. Circle your response.

1.
An element is a substance that contains only one type of (half-life, atom).

2.
Elements that undergo radioactive decay change over time into other (elements, atoms).
3.
During radioactive decay, the nucleus of an atom ejects (particles, radiation) to form 
a daughter element.
4.
A radioactive element decays at a rate that is (increasing, constant) for that element.
5.
The half-life of an element is a measurement of (radiation, time).
6.
After one half-life, a sample of 400 atoms will have (200, 800) atoms left.
7.
Radioactive decay has helped scientists discover that some (rocks, elements) are billions
of years old.
8.
Estimating the ages of rocks is important because it helps scientists understand more
about (the geologic time scale, Earth’s history).

18
Earth’s History

Content Vocabulary





Lesson Outline





Content Practice B





School to Home





Key Concept Builder





Key Concept Builder








