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Geologic Time and the Age of the Earth

Purpose 

When you hear the word “time” you probably think of alarm clocks, busy college schedules, and 

daily planners.  If you are like most people, you are accustomed to dealing with times in units of 

hours, days, weeks, months, and years?  How often, in your everyday life, do you need to refer to 

time in units of millions or billions of years.  Geologists today believe that the Earth is about 4.6 

billion years old.  That great expanse of time is difficult for most people to understand, even 

geologists.  In order to help comprehend this great amount of time, geologists have broken down this 

4.6 billion years into smaller divisions.  These time divisions are portrayed in the Geologic Time 

Scale, also known as the Geologic Column, in the quick reference section at the front of this lab 

manual.  As you become familiar with geologic time and the age of the Earth, the large units of time 

will not sound so strange.

Objective

Your objective for this lab exercise is to arrange a sequence of geologic events based on their relative 

ages and to construct a scaled timeline that marks the absolute ages of different geologic and recent 

historical events.

Materials to Bring

Textbook, pencil

Supplemental Information

Relative Ages

The Earth was not always thought to be so ancient.  The ability to assign an absolute age of 4.6 

billion years to the Earth is a recent accomplishment.  Before modern dating techniques existed, 

geologists were only able to give relative ages to the formational events of the Earth.  They could 

only state whether an event happened before or after another event, but could not assign an actual 

date to its occurrence.  Geologists developed a relative time scale using clues from the Earth and 

their knowledge of the five basic geologic principles:

1) Principle of Original Horizontality: The materials that make up sedimentary rocks are 

deposited in horizontal sheets which create layers, or strata, within the Earth.  If these strata are not 

found to be horizontal, then some geologic event has caused them to be displaced from their original 

horizontal position.
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2) Principle of Stratigraphic Superposition: In a sequence of strata that has not been disturbed by 

some geologic event, the layer on the bottom is the oldest and the layer at the top is the youngest.  

The bottom layer had to be there first for the other layers to be deposited on top of it.

Youngest layer

Oldest layer

3) Principles of Unconformities - Most surfaces between adjacent strata or formations are 

conformities, meaning that rocks on both sides of these planar features formed in a continual 

sequence.  An unconformity is a rock surface that represents a gap in the geologic record.  It is like 

the pages of a book are missing.  An unconformity can be a buried surface where there was a pause in 

sedimentation or a surface that was eroded before more sediment was deposited on top of it.  

There are three kinds of unconformities (see figures below).

Angular unconformityDisconformity Nonconformity

Unconformities are represented by irregular-shaped, dark, thick lines.

Comformities are represented by straight, dark, thin lines.

A disconformity is an unconformity between parallel strata or lava flows.  

Most disconformities are very irregular surfaces, and pieces of the 

underlying rock are often included in the strata above them.

An angular unconformity is an unconformity between nonparallel strata.

A nonconformity is an unconformity formed when stratified sedimentary 

rocks are deposited on eroded igneous or metamorphic rock.



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

List the rock layers and geologic events in order from youngest to oldest and answer the following 

questions.

Fault “E”

Youngest

Unconformity “Q”

Oldest

What type of unconformity is “Q”?     __________________________________

Which is older, the fault or the unconformity?   ___________________________

According to which principle?  ________________________________________

3.a.) Relative Age of the Earth - Below and on the following pages, you will find block diagrams 

which represent pieces of the Earth’s crust.  Using what you have learned about geologic time, work 

through these relative-time exercises.  Refer back to the supplemental information for details about 

each of the relative-time principles.



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3.b.) Relative Age of the Earth - List the rock layers and events by relative age from youngest to 

oldest.

Youngest

Oldest

1.  Which is older (occurred first) fault “K” or deposition of strata “B” ?   ______________________ 

2. What principle did you apply to answer question 1?   ____________________________________

3. What type of uncomformity occurs between the igneous 

intrusion “G” (a dike) and strata “C” ?                     _____________________________________

4. Which is older “G” or “C”                                                                       ______________________

5. What principle did you apply to answer question 4?   ____________________________________

6. Explain, in a couple of sentences, what the age relationship is between “G” and “K”.

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

7. Which strata is younger, (most recent), “E” or “F” ?                                 _____________________

8. What principle did you apply to answer question 7?   ____________________________________ 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Intrusion (D)

Intrusion (S)

Dolomite

Limestone

Shale

Ash Bed

Ss (G)

Ss (R)

Till

Claystone

Siltstone

3.c.) Relative Age of the Earth - Answer the questions on the following page relating to this block 

diagram

Faults



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1. What type of unconformity occurs between the till and the dolomite?   ______________________

2. Which intrusion occurred first D or S ?                                                   ______________________

3. Explain your answer to question 2.   

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

4. What type of unconformity occurs between the siltstone and intrusion D ?  _________________

5. Which is younger, the limestone or the sandstone (Ss) R .                    ______________________

6. According to which principle?      ____________________________________________________

7. How many different unconformities can you identify?                            ______________________

8. Which rock unit was formed first, the claystone or the shale?               ______________________

9. Which principle did you apply in question 9?                                      ______________________

10. List rock units/events from youngest to oldest

_______
_______
_______
_______
_______
_______
_______
_______
_______
_______
_______
_______

youngest

oldest



 

 

Examples of Intrusive Igneous Rocks 


