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19.1 The Fossil Record
Lesson Objectives
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Explain what information fossils can reveal about ancient life.
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Differentiate between relative dating and radiometric dating.
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Identify the divisions of the geologic time scale.
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Describe how environmental processes and living things have shaped life on Earth.
Lesson Summary
Fossils and Ancient Life Fossils are preserved remains or traces of ancient life.
Fossils are the most important source of information about extinct species. An extinct species is one that has died out.
Most fossils are preserved in sedimentary rock. Sediments build up over time, and bury the remains and traces of dead organisms.
Scientists who study fossils are called paleontologists.
Dating Earth’s History Relative dating and radiometric dating are used to determine the age of fossils.
Relative dating establishes the relative age of fossils. Fossils from deeper rock layers are assumed to be older than fossils from rock layers closer to the surface. Index fossils represent species that lived for a short period of time but over a wide geographic range. Index fossils can help determine the relative ages of rock layers and their fossils.
Radiometric dating determines a fossil’s approximate age in years by finding the proportion of radioactive to nonreactive isotopes in a sample. Radioactive isotopes in fossils and rock layers decay, or break down, at a steady rate, called a half-life. A half-life is the length of time needed for half of the radioactive atoms in a sample to decay. A fossil’s age is calculated from the half-life and the amount of remaining radioactive atoms the fossil contains.
Geologic Time Scale The geologic time scale is a time line of Earth’s history based on relative and absolute dating.
The scale begins with the Precambrian.

Geologic time is divided into four eons: the Hadean, Archean, Proterozoic, and Phanerozoic. The Phanerozoic eon is divided into three eras: the Paleozoic, Mesozoic, and Cenozoic.
Each era is further divided into smaller lengths of time, called periods.
Life on a Changing Planet Climactic, geological, astronomical, and biological processes have affected the history of life on Earth.
Earth’s climate has changed often in the course of its history. Small temperature shifts can bring about heat waves and ice ages which have great effects on living things. Plate tectonics is a theory that Earth’s outermost layer is divided into plates that move. The movement, called continental drift, has transformed life on Earth through the formation of mountain ranges, supercontinents, and other geologic features.
The impact of objects from space has affected the global climate.
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Fossils and Ancient Life

For Questions 1–3, complete each statement by writing the correct word or words.
1. Species that died out are said to be 
.

2. Most fossils are found in layers of 
 rock.

3. Scientists who study fossils are called 
.

4. What is the fossil record?

5. What information does the fossil record provide?

6. Fill in the flowchart to explain how fossils are formed.


Dating Earth’s History

7. What is an index fossil? What do index fossils reveal about other material found with them?

8. Fossil A is found in a layer of rock above a layer containing Fossil B. Which fossil is probably older? Explain your answer.

9. List the two techniques paleontologists use to determine the age of fossils.
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10. What is a half-life?

11. How do scientists calculate the age of a sample using radiometric dating?
For Questions 12–13, write the letter of the correct answer on the line at the left.

 12. A species that is easily recognizable, existed for a relatively short period of time, and covered a wide geographic area may be used as a(n)
A. index fossil.


C. microfossil.
B. fossil record.


D. macrofossil.


 13. The same index fossil is found in rock layers A and B that are separated by several miles. What can you infer about the relationship between the rock layers?
A. Layer A is older than B.
B. The sediments in layer B were deposited before those in layer A.
C. Layers A and B are probably about the same age.
D. Layer B probably contains more radioactive isotopes than layer A.
Geologic Time Scale

14. Fill in the missing eras and periods in the geologic time scale below.
	Time (millions of years ago)
	Period
	Era

	1.8–present
	Quaternary
	

	23–1.8
	
	

	65.5–23
	Paleogene
	

	146–65.5
	
	

	200–146
	Jurassic
	

	251–200
	
	

	299–251
	Permian
	Paleozoic

	359–299
	
	

	416–359
	Devonian
	

	444–416
	
	

	488–444
	Ordovician
	

	542–488
	
	

	4600–542
	Precambrian Time
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For Questions 15–16, refer to the Visual Analogy of life as a clock.

  15. 
Which of the following appeared on Earth most recently?
A. chordates
B. tetrapods
C. dinosaurs

D. single-celled algae

  16. Dinosaurs appeared before
A. mammals.

B. photosynthesis.

C. chordates.

D. land plants.

Processes Affecting Life’s History

17. How might an asteroid impact change Earth’s climate?
18. Explain the theory of plate tectonics and tell how it has affected the distribution of fossils and organisms. 





19. What are some aspects of a species’ evolution that can’t be studied using fossil evidence? Why don’t fossils provide information about these characteristics?
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The preserved fossil remains may later be discovered and studied.





VISUAL ANALOGY








Apply the Big idea








