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SOLUTIONS ARE IN RED



DOWNLOADS AND LINKS

 Geologic Time Introduction for Lab and Worksheets

 Geologic Time Lecture

 Age of the Earth Lecture

 Geologic Time Lab (.pdf)

 Bakersfield Geologic Map Sheet
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DOWNLOADS AND LINKS

 1. Download and view the “Geologic Time Introduction for 
Lab and Worksheets”

 2. Download and view the “Geologic Time” Lecture

 3. Download and view the “Age of the Earth” Lecture

 4. Download the “Bakersfield Geologic Map Sheet”

 4a. Open the file in PhotoShop or other imaging program

 4b. Pan around the map

 4c. Zoom in and out
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EXERCISE A. RELATIVE AND ABSOLUTE 

DATING EXERCISE
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QA. RELATIVE AND ABSOLUTE DATING 

EXERCISE

 1-Rank the formations and events (fault, dikes, unconformities) from oldest 

to youngest.

 2-What is Surface B? 

 3-What is Surface A?   

 4-Rhyolite Dike B is dated at 30 MYA, and Rhyolite Dike C is dated at MY?

 a-What is the absolute age of the Haephest Granite?

 b-What is the absolute age of the fault?   

 5-What continent is represented? 
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QA-1. RELATIVE AND ABSOLUTE 

DATING EXERCISE SOLUTION

 1-Rank the formations and events (fault, dikes, unconformities) from oldest 
to youngest.

 Appian Sandstone

 Shornu Conglomerate

 Ten Mile Sandstone

 Crinean Limestone

 Pronk Siltstone

 Leif Limestone

 Olo Shale
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QA. RELATIVE AND ABSOLUTE DATING 

EXERCISE SOLUTION

 1-Rank the formations and events (fault, dikes, unconformities) from oldest 

to youngest.

 Folding of Appian to Olo Formations

 Haephest Granite

 Rhyolite Dike B

 Fault

 Erosion to form Surface B

 Plainview Shale
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QA. RELATIVE AND ABSOLUTE DATING 

EXERCISE SOLUTION

 1-Rank the formations and events (fault, dikes, unconformities) from oldest 

to youngest.

 Alcyon Siltstone

 Dink-Dink Sandstone

 Rhyolite Dike C

 Rhyolite Dike A

 Erosion to form Surface A

 Kings Sandstone
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QA. RELATIVE AND ABSOLUTE DATING 

EXERCISE SOLUTION

 1-Rank the formations and events (fault, dikes, unconformities) from oldest 

to youngest.

 Killarney Limestone

 Present erosional surface
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QA-2. RELATIVE AND ABSOLUTE 

DATING EXERCISE

 2-What is Surface B? 

 A2. An angular unconformity
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QA-3. RELATIVE AND ABSOLUTE 

DATING EXERCISE

 3-What is Surface A?  

 A3. A disconformity 
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QA-4. RELATIVE AND ABSOLUTE 

DATING EXERCISE

 4-Rhyolite Dike B is dated at 30 MYA, and Rhyolite Dike C is dated at 25 

MY? 

 a-What is the absolute age of the Haephest Granite?

 b-What is the absolute age of the fault?   

 c-What continent is represented? 
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QA-4. RELATIVE AND ABSOLUTE 

DATING EXERCISE

 4-Rhyolite Dike B is dated at 30 MYA, and Rhyolite Dike C is dated at 25 

MY? 

 a-What is the absolute age of the Haephest Granite?

 Aa. Between 25 and 30 MY

 b-What is the absolute age of the fault?  

 Ab. Older than 25, but younger than the Haephest Granite 
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QA-5. RELATIVE AND ABSOLUTE 

DATING EXERCISE SOLUTION

5-What continent is represented? 

A5. Killarney is in Australia
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B. RELATIVE DATING EXERCISE
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EXERSIZE B. RELATIVE DATING EXERCISE

Answer the following questions based on the footprints above.

1-Rank the animal’s appearance first to last (bear, bird, deer, 

dog, duck, human):

2-What do you know about relative age of the duck prints?  

3-What was the dog’s intent?   

4-Did anything dramatic happen?  
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QB-1. RELATIVE DATING EXERCISE 

SOLUTION

Answer the following questions based on the footprints above.

1-Rank the animal’s appearance first to last (bear, bird, deer, 

dog, duck, human):

2-What do you know about relative age of the duck prints?  

3-What was the dog’s intent?   

4-Did anything dramatic happen?  
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QB-1. RELATIVE DATING EXERCISE 

SOLUTION

Answer the following 

questions based on the 

footprints above.

1-Rank the animal’s 

appearance first to last 

(bear, bird, deer, dog, 
duck, human):

1. Deer

2. Dog

3. Human

4. Bear

5. Chicken

6. Duck
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QB-2. RELATIVE DATING EXERCISE 

SOLUTION

Answer the following 

questions based on 

the footprints above.

2-What do you know 

about relative age of 
the duck prints?  

A2. The relative age of duck tracks is unknown

Because no trackways cross it
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QB-3. RELATIVE DATING EXERCISE 

SOLUTION

Answer the following 

questions based on the 

footprints above.

3-What was the dog’s 

intent?   

A3. To follow the rabbit
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QB-4. RELATIVE DATING EXERCISE 

SOLUTION

Answer the 

following questions 

based on the 

footprints above.

4-Did anything 
dramatic happen?  

A4. The human got eaten by the bear
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EXERCISE C. Contacts – Bakersfield 

Sheet of the California Geologic Map

24



C. Contacts – Bakersfield Sheet of 

the California Geologic Map

For each Question, start with the map legend to determine the relatives ages of the units.

1. Look about 20 cm southwest in the area of the “Little Signal Hills”. What is the type of contact 

between “Mm” (tan color) and “Mu” (tan color)?

2. Look in the area north of the Carrizo Plain on the west edge of the map. What is the type of 

contact between “Kl” (vivid green color) and “E” (gray color)?

3. Look in the southwest corner of the map. What is the most common type of contact between 

“Pc” (orangeish color), and “Mm” (brown)?

4. Look in the area east of Bakersfield along the Kern River. From east to west you will see a 

sequence of formations from “Mm” (tan colored) to “Mu” (tan colored) to “QP” (yellow colored). 

What is the type of contact between “Mu” and “QP” in this area?

5. What you can’t see on this map is the dip of these formations. The “QP” dips more steeply to 

the west than the other two and cuts into and truncates “Mu”. With this knowledge, what is the 

type of contact between “Mu” and “QP” in this area?

6. Now look at the rock descriptions for these unit in the legend. Which direction was the 

shoreline moving during the time represented by these units?
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C. Contacts – Bakersfield Sheet of 

the California Geologic Map

For each Question, start 

with the map legend to 

determine the relatives 

ages of the units.

Contact Types: 

Conformity 

Nonconformity 

Disconformity 

Angular Unconformity

Fault
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C. Contacts – Bakersfield Sheet of 

the California Geologic Map

For each Question, start 

with the map legend to 

determine the relatives 

ages of the units.

Contact Types: 

Conformity 

Nonconformity 

Disconformity 

Angular Unconformity

Fault
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C-1.Contacts – Bakersfield Sheet of the 

California Geologic Map SOLUTION   

For each Question, start with the map legend to determine the relatives ages of the units.

1. Look about 20 cm southwest in the area of the “Little Signal Hills”. What is the type of contact 

between “Mm” (tan color) and “Mu” (tan color)?

A1. Depositional contact
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C-2.Contacts – Bakersfield Sheet of 

the California Geologic Map

For each Question, start with the map legend to determine the relatives ages of the units.

2. Look in the area north of the Carrizo Plain on the west edge of the map. What is the type of 

contact between “Kl” (vivid green color) and “E” (gray color)?
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C-2.Contacts – Bakersfield Sheet of the 

California Geologic Map SOLUTION

For each Question, start with 

the map legend to 

determine the relatives ages 

of the units.

2. Look in the area north of 

the Carrizo Plain on the 

west edge of the map. 

What is the type of 

contact between “Kl” 

(vivid green color) and 

“E” (gray color)?

A2. Fault contact and 

disconformity
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C-3.Contacts – Bakersfield Sheet of the 

California Geologic Map

For each Question, start with the map legend to determine the relatives ages of the units.

3. Look in the southwest corner of the map. What is the most common type of contact between 

“Pc” (orangeish color), and “Mm” (brown)?
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C-3.Contacts – Bakersfield Sheet of the 

California Geologic Map SOLUTION

For each Question, start with the 

map legend to determine the 

relatives ages of the units.

3. Look in the southwest corner of 

the map. What is the most 

common type of contact 

between “Pc” (orangeish color), 

and “Mm” (brown)?

A3. Thrust Fault
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C-4.Contacts – Bakersfield Sheet of 

the California Geologic Map

For each Question, start with the map legend to determine the relatives ages of the units.

4. Look in the area east of Bakersfield along the Kern River. From east to west you will see a 

sequence of formations from “Mm” (tan colored) to “Mu” (tan colored) to “QP” (yellow colored). 

What is the type of contact between “Mu” and “QP” in this area?
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C-4.Contacts – Bakersfield Sheet of the 

California Geologic Map SOLUTION

For each Question, start with the map legend to 

determine the relatives ages of the units.

4. Look in the area east of Bakersfield along the 

Kern River. From east to west you will see a 

sequence of formations from “Mm” (tan colored) 

to “Mu” (tan colored) to “QP” (yellow colored). 

What is the type of contact between “Mu” and 

“QP” in this area?

A4. The contact between Mu and Mm is a 

disconformity

The contact between QP and Mu and QP is an 

angular unconformity.
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C-5.Contacts – Bakersfield Sheet of the 

California Geologic Map SOLUTION

For each Question, start with the map 

legend to determine the relatives ages 

of the units.

5. What you can’t see on this map is 

the dip of these formations. The “QP” 

dips more steeply to the west than 

the other two and cuts into and 

truncates “Mu”. With this knowledge, 

what is the type of contact between 

“Mu” and “QP” in this area?

A5. An Angular Unconformity
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C-6. Contacts – Bakersfield Sheet of 

the California Geologic Map

For each Question, start with 

the map legend to determine 

the relatives ages of the units.

6. Now look at the rock 

descriptions for these unit in 

the legend. Which direction 

was the shoreline moving 

during the time represented by 

these units?
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C-6. Contacts – Bakersfield Sheet of 

the California Geologic Map 

SOLUTION

For each Question, start with the map legend to 

determine the relatives ages of the units.

6. Now look at the rock descriptions for these 

unit in the legend. Which direction was the 

shoreline moving during the time represented 

by these units?

A6. The sequence is from fine grained Miocene 

to course grained Pliocene. The sea was moving 

eastward

46



EXERCISE D. FOSSILS AND CORRELATION
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EXERCISE D. FOSSILS AND CORRELATION

 1-In section 2, what do you see between the upper 2 rock units?   

Mark this boundary with a wavy line, and mark any others you have 

uncovered.

 2-What do these wavy lines represent? 

 3-What is the age range for each section (i.e. Eocene-Pliocene)

 3a-Range 1   

 3b-Range 2  

 3c-Range 3   
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EXERCISE D. FOSSILS AND CORRELATION

SOLUTION

 Step 1. Print out Slide 47 or the download “Fossil Correlation Chart”

 Step 2. Draw lines between like contacts

 Step 3. Label each section of each column with the fossil age range for that 

section

 Step 4. Draw wave lines between the sections with dissimilar fossil 

assemblages
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EXERCISE D-1. FOSSILS AND CORRELATION 

SOLUTION

 1-In section 2, what do you see between the upper 2 rock units?   

Mark this boundary with a wavy line, and mark any others you have 

uncovered.

 A1. There is a break in time between ABCE and BDE
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EXERCISE D-2. FOSSILS AND CORRELATION 

SOLUTION

 2-What do these wavy 

lines represent? 

 A2. Unconformities
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EXERCISE D-3a. FOSSILS AND CORRELATION 

SOLUTION

 3-What is the age range for each section (i.e. Eocene-Pliocene)

 3a-Range Section 1

 BDE is Pliocene to Oligocene fossils

 BCDE is Miocene to Oligocene fossils

 ABCE is Oligocene fossils   
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Pliocene Index Fossil



EXERCISE D-3b. FOSSILS AND CORRELATION 

SOLUTION

 3-What is the age range for each section (i.e. Eocene-Pliocene)

 3b-Range Section 2 

 BDE is Pliocene to Oligocene fossils

 ABCE is Oligocene fossils

 AC is Lower Oligocene fossils 
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Miohippus, Miocene index fossil



EXERCISE D-3c. FOSSILS AND CORRELATION 

SOLUTION

 3-What is the age range for each section 

(i.e. Eocene-Pliocene)

 3c-Range 3   

 BD is Pliocene and Oligocene fossils

 ABCE is Oligocene fossils

 AC is Lower Oligocene fossils

 A is Oligocene to Eocene fossils
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EXERCIZE E. The Geologic Time Scale

 Geology and astronomy have in common some very large numbers. The age 
of the earth and the distances between stars are numbers that are very difficult 
to conceive.

 In order to help illustrate the magnitude of geologic time, we will take an 
imaginary trip to Disneyland, and compare the distance traveled (we’ll assume 
it is 150 miles) to the age of the Earth. Starting at 0 miles you will travel up to 150 
miles to your parking space at Disneyland.

 Below are some landmarks in Earth history with their approximate dates. For 
each event with a space, calculate the distance traveled on your way to see 
Mickey.
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EXERCIZE E-1. The Geologic Time 

Scale SOLUTION

 1-To do this, first convert everything to millions of years (3.5 Billion = 3500 

million). Then plug your number into the following equation: 150 miles –

((Event Age (in millions of years)/4600)x150 miles).

59



60



EXERCIZE E-2. The Geologic Time 

Scale SOLUTION

 2a-What percentage of Earth’s history 

have modern humans occupied?   

 A2a. 200,000 = X% * 4.6 billion

 200000/46000000 = X%

 X = .0004%

 2b-And yet we have left such a large 

dent.

 A2b. Because we have technology and 

7.8 billion people
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EXERCIZE E-3. The Geologic Time 

Scale SOLUTION

 3-Along the south lab wall is a painting illustrating some big events in Earth 

History. Is time represented evenly in this illustration?

 A3. NO
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