
Chapter 6 Notes 

Section 1 
Objectives 

• Compare uniformitarianism and catastrophism. 

 

• Describe how the science of geology has changed over the past 200 years. 

 

• Explain the role of paleontology in the study of Earth’s history. 

 

The Principle of Catastrophism  
• The earth has not always looked the way it does today.   

 

•  Our planet is ______________ all the time.  

 

• Catastrophism- An idea that the earth changes due to ________________ catastrophic events such as a  

flood or earthquake. 

 

• Until about ___________ years ago this is how people believed changes in the Earth took place. 

 

The Principle of Uniformitarianism  
• James Hutton 

•  A scientist who made observations of the geologic forces he saw here on Earth. 

 

•  He believed these forces had been occurring since the formation of the Earth. 

 

• Uniformitarianism- An idea that the same geologic processes shaping the Earth today have been at work 

throughout Earth’s history. 

 

• _________ ____________ occurring over ______________________________________. 

 

Uniformitarianism Versus Catastrophism   
•  People believed that the Earth was only __________________________ years old. 

 

•  Hutton’s theories of uniformitarianism suggested that the earth was _________________ than a few 

thousand years. 

 

What we believe today 
• Scientists gradually came to see that ____________ theories were _______________ 

 

•  The Earth is changed by both sudden catastrophic events (catastrophism) and small gradual changes 

(uniformitarianism). 

 

•  Most change occurs by ______________________  

 

Paleontology -- The Study of Past Life  
• In order to learn about Earth’s past we must _____________ the organisms that lived in the past. 

 

•  The study of fossils and ancient life is called paleontology. 

 

•  paleo – _______________ 

  

• onto – ________________ 



  

• ology – _______________  

•  Paleontologists study fossils, which are the _____________________ remains of once living organisms. 

 

What fossils tell us…  
• Fossils provide us with evidence that life on Earth has __________________. 

 

•  Different organisms have ________________ and __________________ throughout history  

•  Ex. Dinosaurs 

  

• They also provide evidence for how the _______________ has changed over time.  

•  Ex. – There are fossils of sea life found in deserts and on the tops of mountains.  

 

Section 2 
Objectives 

• Explain how relative dating is used in geology. 

 

•  Explain the principle of superposition. 

 

•  Describe how the geologic column is used in relative dating. 

 

•  Identify two events and two features that disrupt rock layers. 

 

•  Explain how physical features are used to determine relative ages. 

 

The Principle of Superposition  
• Geologists try to determine the ________________ in which events occurred during Earth’s history. They  

 

rely on __________ and ___________ to help them in their investigation. 

 

•  The process of determining whether an event or object is older or younger than other events or objects is 

called relative dating. 

 

• Layers of ____________________ rock, such as the ones shown below, are stacked like pancakes. 

 

• Superposition is a principle that states that younger rocks lie above older rocks, if the layers have not been 

disturbed. 

 

•  Top – _______________ 

 

• Bottom - ______________ 

 

Disturbing Forces  
• You can use superposition to determine the relative age of rocks as long as the rock layers _____________ 

been changed.  

 

•  Some rock sequences have been changed by ______________ within the Earth. 

 

•  These forces can push other rocks up into another layer, tilt or fold rock layers, and break sequences into 

moveable parts. 

The Geologic Column  
• The geologic column is an _______________ sequence of rock layers that contains all the known  

 



____________ and ____________________ on Earth, arranged from oldest to youngest. 

 

•  Geologists use the geologic column to interpret rock sequences and to identify the layers in puzzling rock 

sequences. 

Disturbed Rock Layers  
• Geologists often find features that ___________ _____________ existing layers of rock. 

 

•  Geologists use the relationships between rock layers and the features that cross them to assign relative ages 

to the features and the layers. 

  

• The _______________ must be __________________ than the rock layers because the rock layers had to 

be present before the features could cut across them. 

 

• Events That Disturb Rock Layers  Geologists assume that the way __________________ is deposited to 

form rock layers — in horizontal layers — has not changed over time. 

 

•  If rock layers are not horizontal, something must have _______________ them after they formed. 

 

• A _____________ is a break in the Earth’s crust along which blocks of the crust slide relative to one 

another. 

 

• An _______________ is molten rock from the Earth’s interior that squeezes into existing rock and cools. 

 

• __________________ occurs when rock layers bend and buckle from Earth’s internal forces. 

 

• __________________ occurs when internal forces in the Earth slant rock layers. 

Gaps in the Record -- Unconformities  
• Missing Evidence  Sometimes, layers of rock are ______________, creating a _______ in the geologic  

 

record. Missing rock layers create breaks in rock-layer sequences called ____________________. 

 

•  An unconformity is a break in the geologic record created when rock layers are ______________ or when 

sediment is not deposited for a long period of time. 

 

Types of Unconformities  
• Most unconformities form by both erosion and nondeposition, but other factors may be involved. 

 

• ______________ major categories:  

1. Disconformities 

2. Nonconformities 

3. Angular unconformities 

 

• Disconformities exist where part of a sequence of parallel rock layers is missing. 

 

• Nonconformities exist where sedimentary rock layers lie on top of an eroded surface of nonlayered  

 

_______________ or __________________ rock. 

 

• Angular Unconformities exist between horizontal rock layers and rock layers that are ________ or folded. 

 

Rock-Layer Puzzles  
• Rock-layer sequences often have been _________________ by more than one geological event or feature. 

 

• For example, _________________ may squeeze into rock layers that contain an unconformity. 



 

• Determining the order of events in a __________ _____________ is like solving a jigsaw puzzle. 

 

•  Geologists must use their knowledge of the events that disturb rock-layer sequences to piece together the 

______________ of the Earth. 

 

Section 3 
Objectives 

• Describe how radioactive decay occurs. 

 

•  Explain how radioactive decay relates to radiometric dating. 

 

•  Identify four types of radiometric dating. 

 

•  Determine the best type of radiometric dating to use to date an object. 

 

Radioactive Decay 

  
• Absolute dating is any method of measuring the ___________ of an event or object in ______________. 

 

•  To determine the absolute ages of fossils and rocks, scientists analyze ______________ of radioactive 

elements. 

 

•  Atoms of the same element that have the same number of _______________ but different numbers of  

 

_________________ are called isotopes. 

 

•  Most isotopes are ______________, meaning that  they stay in their original form. 

 

•  Some isotopes are _______________, meaning they want to break apart and change into something new. 

Scientists call unstable isotopes radioactive. 

 

• Radioactive isotopes tend to __________ ___________ into stable isotopes of the same or other elements 

in a process called radioactive decay. 

 

Dating Rocks — How Does It Work? 
 

• The unstable radioactive isotope is called the _______________ isotope. 

 

•  The stable isotope produced by the radioactive decay of the parent isotope is called the _____________ 

isotope. 

 

• The rate of radioactive decay is ________________, so scientists can compare the amount of parent  

 

material with the amount of daughter material to ___________ rock.  

 

Radiometric Dating  

• Determining the _____________ age of a sample, based on the __________ of parent material to 

daughter material is called radiometric dating. 

 

•  If you know the _______ ___ __________ for a radioactive element in a rock, you can figure out 

the absolute age of the rock. 



 

•   A half-life is the time needed for __________ of a sample of a radioactive substance to undergo 

radioactive decay. 

•  After every half-life, the amount of parent material ______________ by one-half. 

 

Types of Radiometric Dating  

 
• Scientists use different radiometric-dating methods depending on the _____________ ______ of a rock. 

There are four radiometric-dating techniques. 

 

•  ______________-Argon Method   
 

•  Half-life of ______ billion years. 

 

•  Used to date rocks older than _____________ years. 

 

•  _______________-Lead Method 
  

• Half-life of ________ billion years. 

 

• Used to date rocks older than _____ million years 

 

• ________________-Strontium Method  
 

•  Half-life of _________ billion years.  

 

•  Used to date rocks older than _____ million years.   

 

•  _____________-14 Method  
  

• Half-life of _______________ years. 

 

•  Used to date things that lived within the past _____________ years. 

 

 

Section 4 
Objectives 

• Describe five ways that different types of fossils form. 

 

•  List three types of fossils that are not part of organisms. 

 

•  Explain how fossils can be used to determine the history of changes in environments and organisms. 

 

•  Explain how index fossils can be used to date rock layers. 

 

Fossilized Organisms  
 

• The trace or ________________ of an organism that lived long ago is called a fossil.  

 

•  Fossils are most often preserved in _____________________rock, but other materials can also preserve 

evidence of past life. 

 

• Fossils in Rocks   



•  When an organism dies, it either begins to ____________ or is consumed by other organisms.  

 

•  Sometimes dead organisms are quickly buried by _________________, which slows down decay. 

  

• _______________ and ______________ are more resistant to decay, so when sediments become  

 

rock, the __________________ structures are more commonly preserved. 

 

• Fossils in Amber   
 

•  Organisms occasionally become trapped in soft, sticky __________________, which hardens and  

 

becomes ___________________. 

 

•  _________________ fossils have often been preserved in this way, but frogs and lizards have also 

been found in amber. 

 

• Petrifaction  
•  Petrification is a process in which _________________ replace and organism’s tissues. 

 

•  One form of petrifaction is called permineralization, a process in which the _________________  

 

in an organism’s hard tissue is filled up with mineral. 

 

•  Replacement is a process in which an organism’s tissues are ____________________ replaced by 

minerals. 

 

• Fossils in Tar    
•  There are places where __________ wells up at the Earth’s surface. These thick, sticky pools can 

trap and preserve organisms.  

  

• Frozen Fossils   
•  Since cold temperatures _______________________ decay, many types of fossils have been 

found preserved in ice. 

 

Other Types of Fossils  

• Trace Fossils  
•  Trace fossils are naturally preserved evidence of animal _________________. Preserved animal 

tracks are an example of a trace fossil. 

 

•  Other types of trace fossils include preserved ________________ or shelters that were made by 

animals, and coprolite, which is preserved animal dung. 

 

• Molds and Casts  
•  A mold is a mark or cavity made in a sedimentary surface by a _______________ or other body. 

  

• A cast is a type of fossil that forms when sediments ___________ the ______________ left by a 

decomposed organism. 

 

Using Fossils to Interpret the Past  

• The Information in the Fossil Record   
 

•  The fossil record offers only a _________________ sketch of the history of life on Earth. The  

 



fossil record is ___________________ because most organisms never became fossils. 

  

• Scientists know more information about organisms that had hard body parts and that lived in  

 

______________________ that favored fossilization. 

 

• History of Environmental Changes   
 

• The fossil record reveals changes in an area’s ____________________ over time. By using the  

 

fossils of plants and land animals, scientists can ______________________ past climates. 

 

•  History of Changing Organisms   
 

• By studying the ____________________ between fossils, scientists can interpret how life has  

 

____________________ over time. 

 

Using Fossils to Date Rocks  
 

• Scientists have learned that particular types of fossils appear only in __________________ layers of rock. 

 

•  By dating the rock layers _______________ and ________________ these fossils, scientists can determine 

the time span in which the organisms that formed the fossils lived. 

 

• If a type of organism existed for only a _______________ period of time, its fossils would show up in a  

 

_________________ range of rock layers. These fossils are called index fossils. 

 

•  Index fossils are fossils that are found in the rock layers of only _______________ geologic age, and can  

 

be used to establish the age of the ________________ ______________. 

 

• Ammonites  An example of an index fossil is the fossil of a genus of ammonites called Tropites.  

 

•  Tropites, a marine _________________ similar to a modern __________________, lived between 230 

million and 208 million years ago. 

 

• Trilobites  Fossils of a genus of trilobites called _______________________ are another example of an 

index fossil.  

 

•  Trilobites are ____________ and lived approximately 400 million years ago. When scientists find Phacops  

 

in a rock, they assume that the rock is approximately __________ million years old. 

 

Section 5 
Objectives 

• Explain how geologic time is recorded in rock layers. 

 

•  Identify important dates on the geologic time scale. 

 

•  Explain how changes in climate resulted in the extinction of some species. 

 



Geologic Time  
 

• The Rock Record and Geologic Time   
 

• _____________ _______________ National Park is one of the best places in North America to see 

Earth’s history recorded in rock layers. 

 

•  These rock layers represent almost half, or nearly  ______ billion years, of Earth’s history. 

 

The Geologic Time Scale  
 

• The geologic column represents the ________ billion years that have passed since the first rocks formed on 

the Earth. To aid in their study, geologists have created the geologic time scale. 

 

•  The geologic time scale is the standard method used to _____________ the Earth’s long natural history  

 

into __________________ parts. 

 

• Divisions of Time  Geologists have divided the Earth’s history into sections of time.  

 

•  An eon is the ________________division of geologic time.  

 

• The four eons are the Hadean eon, the Archean eon, the Proterozoic eon, and the  

 

________________ eon. 

 

• Eons are divided into eras. For example, the Phanerozoic Eon is divided into ____________ eras. 

 

•  Periods are the third-largest divisions of geologic time and are the units into which eras are 

divided. 

 

•  Periods are divided into epochs, the fourth-largest division of geologic time. 

 

• The Appearance and Disappearance of Species 
  

• At certain times during Earth’s history, the number of species has _______________ or _______________ 

dramatically. 

 

•  An increase or decrease in the number of species often comes as a result of a relatively sudden increase or  

 

decrease in _____________________ among species. 

 

• The number of species decreases dramatically over a relatively short period of time during a __________  

 

_________________ event. 

 

•  Extinction is the death of _____________ member of a species. 

 

•  Events such as global _________________change can cause mass extinctions. 

 

• The Paleozoic Era — Old Life   
 

•  542 million to ___________ million years ago 

 



•  First era with well represented by _______________. 

•  The beginning  
•  Marine life flourished at the beginning of the era. 

•  There were few land organisms. 

•  The middle  
•  Modern land _______________ appeared  

• The End  
•  Amphibians and reptiles lived on the land, and insects were abundant. 

•  The era came to an end with the largest mass extinction in Earth’s history.  

•  Some scientists believe that changes in seawater circulation were a likely cause of this extinction, 

which killed nearly 90% of all marine species. 

 

• The Mesozoic Era — The Age of Reptiles   
 

•  __________ million years ago 

 

•  Reptiles, such as ______________, dominated the land. 

 

•  Small ___________________ appeared about the same time as dinosaurs, and __________  

 

evolved late in the era. 

 

•  At the end of the Mesozoic era, about _________ to ___________ of all species on Earth,  

 

including the dinosaurs, became extinct. Global _____________ change may have been the cause. 

 

• The Cenozoic Era — The Age of Mammals   
 

•  ___________ million years ago and continues to the present. 

 

• This era is known as the “___________________________.” 

 After the mass extinction at the end of the Mesozoic era, mammals flourished. Mammals were able to survive the 

environmental changes that probably caused the extinction of the dinosaurs 

 

 


