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Geology of the National Parks (GNP) is an introductory-level geology 

course for non-science majors taught at the University of South Florida.  

The course capitalizes on student interest in parks where geologic 

features and histories are so well displayed. We are revamping GNP to 

add a quantitative literacy dimension. 

Quantitative Literacy Exercises:

Colorado Trip Module

Achieve New Heights:

Go to the Rockies!

A Geological Circuit of National Parks and Other Scenic 

Places in Colorado                 

A trip-planning activity to estimate 

travel distance, duration and expense. 
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Quantitative concepts and skills

Foundation math
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Supporting Quantitative Issues

Data collection Estimation

Ratios Unit conversion  

Hyperlinks allow you to explore the 

geology of each park.
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5 Duration guess: Duration estimate:

6 Cost guess: Cost estimate:

7

8 driving visit 

9 odometer odometer distance duration duration park fee camp/motel # of nights gas gas price # of gallons

10 From-to start end (miles) (hours) (hrs) per night per gallon

11 Denver-Garden of the Gods 7910 8005 95 1.5 1 $0.00 51.15 3.609 14.173

12 Gardens-Florissant 8005 8044 39 1 2 $3.00
6

Stop 2:  Florissant Fossil Beds National Monument

The fossils found here formed 35 

million years ago, when volcanic 

ash showered the landscape, 

trapping plants and insects.  Their 

carbon imprint was left after the 

ash eventually turned into rock.  

Florissant ranks third in the world 

in its richness in insect fossils.

After driving one hour, you reach Florissant Fossil Beds where the odometer reads 

08044.  The entrance fee is $3.00/person.  It is a small park, and you stay two hours.

Photos by J. McIlrath

The fossil remains of giant redwoods that grew 

to a height of 300 feet reveal a very different 

climate for this area of Colorado than what we 

see today.  The stumps of these trees were 

preserved after lahars (volcanic mudflows) 

swept through this area.   

Pasque flowers flourish here now.

Enter the given values to the spreadsheet as shown.  

Be sure to do this for each of the following slides.
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Stop 4:  Great Sand Dunes National Park

After driving for 2.5 hours, you reach Great Sand Dunes NP where the odometer reads 08267.  The 

entrance fee is $3/person.  Stay for four hours, so you can climb to the top of the dunes.  Continue 

driving 4.75 hours to Mesa Verde, but stop to get gas at a cost of $3.699/gallon for a total of $63.25. 

Click here for help 

with unit conversions.

Photos by J. McIlrath

Situated at the base of the Sangre 

de Cristo Mountains, Great Sand 

Dunes National Park contains the 

tallest dunes in North America!  

Medano Creek is swift, shallow 

and seasonal and plays a key role 

in sand recycling and supplying 

water to the desert valley.

Medano Creek

The volume of sand in the dunes 

is estimated to be 4.8 billion m3.  

The area covered by the dune 

field  is ~77,600,000 m2.  Use 

Spreadsheet 4 in the template to 

calculate the volume and area of 

the dunes in the various units as 

noted.

Photo by A. McIlrath - J. McIlrath in blue oval for scale
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5 Duration guess: Duration estimate:

6 Cost guess: Cost estimate:

7

8 driving driving visit 

9 odometer odometer distance duration duration park fee camp/motel # of nights gas gas price # of gallons

10 From-to start end (miles) (hours) (hrs) per night per gallon

11 Denver-Garden of the Gods 7910 8005 95 1.5 1 $0.00 $51.15 $3.609 14.173

12 Garden of the Gods-Florissant 8005 8044 39 1 2 $3.00
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24 Module Subtotals 1398 24.75 162.75 $58.00 $290.20 8 $252.65 68.454
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If your airfare is $299, your rental is $25/day, and 

you spend $20/day on food, what is the total price 

of your trip? (Place these values in the template.)

Budget

An America the Beautiful - Annual National Park and 

Federal Recreational Lands Pass is available for $80.  It 

covers entrance fees to parks for up to four people, but 

does not include camping or special access fees.

After filling in the rows and columns with the data 

that you collect, the formulas that you use should 

give you the values indicated in the spreadsheet 

above.  If you have different values, you either did 

not enter all the pertinent information or your 

formulas are incorrect.

How many miles/gallon did you average 

on the trip? (Place a formula in the 

template cell to make a calculation)

Use the “sumproduct”

function in this cell.

Was your guess or rough estimate 

close to the calculated value?

Arizona Trip Module
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Stop 7:  Black Canyon of the Gunnison National Park

The metamorphic rock 

(gneiss) of the canyon 

walls is some of the oldest 

exposed rock on Earth.  It 

is ~2 billion years old (Pre-

Cambrian). 

Drive 2.5 hours to Black Canyon, where the odometer reads 08741.  Stop for gas along the way where the 

price is $3.719/gallon and you pay $48.00.  The entrance fee is $15/vehicle.  Stay for 4 hours.

Photos by J. McIlrath

From this viewpoint, the canyon seems 

non-existent.
Painted Wall: highest cliff in Colorado at 2,250 ft.

Building Height (ft)

Taipei IOI Tower, Taipei, Taiwan Tallest building in the world 1,670 

Empire State Building, NY, NY Built during the Great Depression 1,250

Sears Tower, Chicago, IL Highest building in the US 1,454

Great Pyramids, Giza, Egypt Tallest structures for 1000s of years 449

Burj Tower, Dubai, UAE Projected completion:  late 2008 2,625

Black Canyon

Compare the canyon depth to some of the 

tallest man-made structures on Earth:

Information in the table comes from the NPS Canyon dimensions brochure.
16

Stop 9:  Rocky Mountain National Park (Cont.)

Photos by J. McIlrath

You find a place where gas is $3.659/gallon so fill up and 

spend $45.50. Then head to Denver.
Tundra above the treeline

Meandering river of horseshoe park

The park was dedicated 

on September 4, 1915.  

Abner Sprague was the 

first visitor to pay a fee in 

1937.  The amount paid 

is unknown.  In 1987, the 

entrance fee was raised 

from $2.00 to $5.00.  The 

fee was raised to $10.00 

in 1996, $15.00 in 2001, 

and $20.00 in 2005.  

What is the percent 

increase in the entrance 

fee from prior to 1987 to 

2005? 
(http://www.nps.gov/romo/historyculture/tim

e_line_of_historic_events.htm)
Click here for additional 

help with percent increase.

B C

62 entrance fee 1986 $2.00

63 entrance fee 2005 $20.00

64 % increase 900

The Colorado PowerPoint module takes students on a circuit through Colorado.  Students 

explore the geology of six Colorado National Parks by clicking on embedded hyperlinks to 

Park Web sites.  As the students progress through the slides, they work through an Excel 

spreadsheet to track mileages, times and costs and thereby plan such a trip.  Other 

spreadsheets developed in the exercise incorporate foundational math skills such as unit 

conversion, percent increase, temperature conversion and slope angle calculations. 

The Arizona (Colorado Plateau) PowerPoint module takes students on a circuit through 

Arizona and Utah.  Students explore the geology of ~13 National Parks by clicking on 

embedded hyperlinks to Park websites.  This exercise is similar to the Colorado Trip 

Module and is rotated into the course periodically.  Math skills required to complete the 

exercise are similar to those of the Colorado trip module.

Vacation!

How Long and How Far?

A Geological Circuit of National Parks of the 
Colorado Plateau

A trip-planning activity to estimate 

travel distance, duration and expense. 

Prepared for SSAC by

Judy Harden – University of South Florida

© The Washington Center for Improving the Quality of Undergraduate Education.  All rights reserved. 2006

Quantitative concepts and skills

Basic math
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Supporting Quantitative Issues

Data collection Estimation

Percent increase Unit conversion

Weighted average

Hyperlinks allow you to explore the 

geology of each park.
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If the geologist in the photo is 62 inches tall, and 

the saguaro is ~4.5 times her size, how many 

feet, centimeters, and meters tall is the cactus?  

On the way to Montezuma’s Castle NM*

12 inches = 1 foot

2.54 cm = 1 inch

100 cm = 1 m

You plan to leave the Phoenix airport at 11:00am and drive north to Montezuma’s Castle.  

Along the way you will see many saguaro cacti and wonder how tall they are.  Saguaro National 

Park is in southern Arizona.  Unfortunately, you won’t have time to visit there on this trip. 

= cell with a number in it

= cell with a formula in it

saguaro cacti

Click here for help 

with unit 

conversions.

Photo by M. Harden

Fill in Spreadsheet 2 provided in the template with the given 

values.  Type formulas in the orange boxes making sure your 

answers match those below.  You will add information to 

answer end-of-module questions.

* National Monument

Type formulas in the orange cells,  

so you can reuse spreadsheet for 

future calculations.

B C D E F

2 in/ft cm/in cm/m

3 inches 12 2.54 100

4 height 62 5.17 157.48 1.57

5 cactus 279 23.25 708.66 7.09
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At Sunset Crater Volcano, the odometer 

reading was 00195.  You should average 60 

mph from the previous stop.  The entrance fee 

is $5.00.  Two hours is not much time to hike 

the trails, but you do get to see many volcanic 

features.  

Stops 1 &2:  Montezuma’s Castle NM and Sunset Crater Volcano NM

The Sinagua

Indians built this 

“high-rise”

apartment building 

600 years ago into a 

natural limestone 

recess.  It was 

erroneously named 

after Montezuma 

who was never in 

this area.

The odometer reading at Montezuma's Castle was 

00120.  You should average 60 mph from Phoenix.  

The entrance fee is $5.00.  It’s a small park, and 

you stay only one hour.

Sunset Crater Volcano is a cinder cone volcano 

formed from a series of eruptions between 1040 to 

1100AD.  The fire fountain that created it was ~850 

feet tall.  The flora within a 5 mile radius was 

destroyed, and an ash plume ascended 2.5 miles into 

the atmosphere.

Add these values to the template 

spreadsheet.  Be sure to do this for each 

of the following slides.

Photo by J. Harden

Photo by J. Harden
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4 Estimated duration:

5 Estimated expenses:

6 driving visit 

7 Odometer Odometer ave. speed distance duration duration park fee

8 From-to start end (mph) (miles) (hours) (hrs)

9 Phoenix-Montezuma 20 120 60 100.0 1.67 1 $5.00

10 Montezuma-Sunset

7

At the Grand Canyon, the odometer reading 

was 00290.  You should average 45 mph from 

Wupatki.  The entrance fee is $25.00.  This is a 

park where you could spend weeks.  Settle for 

two nights of camping** at $18.00 per night per 

site and plan on being in the park for 36 hours.

If your car’s thermometer reads 40oC, what is the 

temperature in degrees Fahrenheit?

Stops 3 & 4:  Wupatki NM and Grand Canyon NP*

Click here for help with 

temperature conversions

At Wupatki, the odometer reading was 00213.  

You should average 55 mph from Sunset 

Crater.  The entrance fee is $5.00 but your 

Sunset Crater fee is good at Wupatki as well.  

You walk through the pueblo for one hour.

If you heard on the news that the temperature is 

95oF, what is the temperature in degrees Celsius?

Photo by J. Harden

Photo by J. Harden

Enter the given values and formulas in 

Spreadsheet 3 in the template.  

* National Park

**All camping fees are per site, not per person

B C D E F
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3 40 104 95 35
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B C

2 visitors 1920 3.60E+03

3 visitors 1996 2.60E+06

4 % increase 72122

You pay a $25.00 entrance 

fee.  You will want to camp 

for two nights at $16.00 per 

night and stay in the park for 

42.5 hours.

Stop 5:  Zion National Park

Visitation in 1920 was 3.6 

thousand, and in 1996, it was 

2.6 million.  So, you see, this is 

a very busy park.  To ease 

traffic congestion and to lower 

pollution levels, the park 

service provides a shuttle to 

the main features of the park.

AT Zion, the odometer reading was 

00544.  You should average 55 mph 

from the Grand Canyon. This is 

another park where you could spend 

weeks.  You’ll just have to come 

back when you have more time!
The Virgin River has cut a gorge 

through a portion of Zion canyon that is 

16 miles long, 2000 feet deep, and only 

20-30 feet wide in places. Click the link 

to the left to see what’s involved on a 

hike through this canyon.

Zion Narrows

Checkerboard Mesa

Kolob Canyon

Photos by J. Harden

Use Spreadsheet 4 in the 

template to calculate the 

percent increase in park 

visitation.  Percent 

increase is the difference 

of the two values divided 

by the original value. Click here for additional 

help with percent 

increase.

Over 72,000 % increase in visitation!
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4 Estimated duration:

5 Estimated expenses:

6 driving visit 

7 Odometer Odometer ave. speed distance duration duration park fee camp fee

8 From-to start end (mph) (miles) (hours) (hrs) per night # of nights

9 Phoenix-Montezuma 20 120 60 100.0 1.67 1 $5.00

10 Montezuma-Sunset 120 195 60 75.0 1.25 2 $5.00

11 Sunset-Wupatki 195 213 55 18.0 0.33 1 $0.00

12 Wupatki-Grand Canyon 213 290 45 77.0 1.71 36 $25.00 $18.00 2

13 Grand Canyon-Zion 290 544 55 254.0 4.62 42.5 $25.00 $16.00 2

14 Zion-Cedar Breaks 544 616 50 72.0 1.44 2 $4.00

15 Cedar Breaks-Bryce 616 679 40 63.0 1.58 24 $25.00 $10.00 1

16 Bryce-Capitol Reef 679 803 40 124.0 3.10 17 $5.00 $10.00 1

17 Capitol Reef-Canyonlands 803 952 50 149.0 2.98 7 $10.00

18 Canyonlands-Arches 952 961 35 9.0 0.26 36.5 $10.00 $15.00 2

19 Arches-Natural Bridges 961 1088 55 127.0 2.31 1 $6.00

20 Natural Bridges-Monument Valley 1088 1149 40 61.0 1.53 0.25

21 Monument Valley-Painted Desert 1149 1334 50 185.0 3.70 1.5 $10.00

22 Painted Desert-Petrified Forest 1334 1337 35 3.0 0.09 12 $20.00 1

23 Petrified Forest-Phoenix 1337 1603 65 266.0 4.09

24 Subtotals 1583.00 30.64 183.75 $130.00 $89.00 9

25 Average speed : 51.7

26

27 Total number of days (not hours): 8.93

28 Airfare: $365.00

29 Car Rental: $303.72

30 Food: $178.66

31 Gas: $112.62

32 Camping: $138.00

33 Park fees: $130.00

34 TRIP TOTAL: $1,227.99

If your airfare is $365, your economy car 

(35mpg) rental is $34/day, gas prices are 

$2.49/gal, and you spend $20/day on 

food, what is the total price of your trip?

Budget

Use the 

“sumproduct”

function in 

this cell.

You can save some 

money if you buy an 

America the Beautiful -

annual National Park 

and Federal 

Recreational Lands 

Pass for $80.  It covers 

“entrance” fees to parks 

for up to four people, 

but does not include 

camping or special 

access fees.

Airfare can vary greatly 

depending on the city of 

origin.  With planning 

well in advance, this 

same ticket could have 

been purchased for 

$200.

Be sure that Spreadsheet 1 has a 

formula in each of the orange cells so 

that you have the answers as shown.

Was your guess or rough estimate close to the calculated value?

Sample written exercises – Virtual Field trips

DEATH VALLEY

You're going to need lots of water and plenty of sunscreen for this trip to 

Death Valley.  Read about each of the field trip stops as you journey through 1.7 

billion years of time and describe your favorite stops, then address the following 

questions:  (Be sure to click on the imagery gallery along the way.)

• Has Death Valley always been a desert?

• What are some of the natural changes that have occurred in 

the park?

• Has local and/or regional development affected the park? 

(Check out Furnace Creek Canyon.)

• What impacts will aquifer depletion have on the flora and 

fauna in the park?  

• Thinking as a scientist, what would you suggest as a solution 

to these impacts?

• Should access be limited to the natural oasis in the park?  

• Should we really have a golf course there? 

Stay cool if you can!  

FLORISSANT FOSSIL BEDS 

Put on your hiking boots and backpack to 

hike the trails of Florissant Fossil Beds National 

Monument.  Click on introduction, then on 

"tours".  Take both the "Eocene  Epoch" tour 

and the "Recent Times" tour.  

Describe what this area of Colorado looked 

like during the Eocene Epoch.  What happened 

to change the environment to what it is today?

Describe several of the plant and animal 

fossils that can be found in the park.  Go on the 

"Virtual Fossil Discovery" to describe how the 

scientific method is used to find fossils.  How 

was knowledge lost through the finding of these 

fossils?

Don't get your boots stuck in the clay!  

I am seeking suggestions for more GNP exercises and modules 

involving foundational mathematics.

6 of 25 slides:

9 of 18 slides:
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At Bryce Canyon, the odometer reading was 

00679.  You should average 40 mph from 

Cedar Breaks.  The entrance fee is $25.00, 

and camping is $10/night.  Camp here, and 

stay for 24 hours.

Stops 6 & 7:  Cedar Breaks NM and Bryce Canyon NP

Note the similarity of these two parks.   Both canyons have 

formed due to the erosion of the Claron rock formation, 

yielding similar coloration and weathering.  The spire-type 

pattern of the eroded rocks is better developed in Bryce 

Canyon.  These features are known as hoodoos!

At Cedar Breaks the odometer reading was 

00616.  You should average 50 mph from 

Zion. The entrance fee is $4.00 per person, 

and you stay for two hours.  This park is 

lesser known than Bryce Canyon, but it’s a 

must see!  

Photo by J. Harden

Photo by J. Harden

Interested in photography?  The picture of Cedar Breaks 

was taken in the late afternoon.  The colors are vivid and 

shadows accentuate the features of the canyon.  The 

picture at Bryce Canyon was taken mid-day when the 

sun was at its brightest.  The colors are rather dull.  For 

really great pictures, timing is everything!

11

At Natural Bridges, the odometer reading 

was 01088.  You should average 55 mph 

from Arches.  The entrance fee is $6.  

Plan to stay just one hour.

Stops 10 & 11:  Arches NP and Natural Bridges NM

Click here to learn about the 

similarities and differences of natural 

arches and natural bridges.

At Arches, the odometer reading was 00961.  

You should average 35 mph from Canyonlands.  

The entrance fee is $10.  Camp for two nights at 

$15/night and stay for 36.5 hours.

Photos by J. Harden

Delicate Arch
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At Painted Desert, the 

odometer reading was 

01334.  You should 

average 50 mph from 

Monument Valley.  The 

entrance fee is $10.  

Stay for 1.5 hours.

Stops 12, 13 & 14:  Monument Valley, Painted Dessert, and Petrified Forest NP

Click here to learn how 

logs are petrified.

At Monument Valley, the odometer 

reading was 01149.  You should average 

40 mph from Natural Bridges.  This is 

actually a Navajo Tribal park, not a 

national park.  It is really worth driving 

through this area and stopping for 15 

minutes to take a few pictures.

Photos by J. Harden

At Petrified Forest, the odometer reading was 01337.  You 

should average 35 mph Painted Desert.  The entrance fee 

is included in the fee you paid for the Painted Desert.  

Stay for 2 hours.  There is no camping here, so you will 

need to stay in a private campground nearby ($20/night) 

for 10 hrs. (Use a duration of 12 hours for this park.)


