
Earth Science Math I - Rate of Erosion and Time - Calculation

How long does it take to erode a Moutain?
1. Pack the sand in the Aluminum Pan into a Mountain on one side of the Pan.

2. Pour a small amount of water down the slope and note how the grains of sand are removed 
from the mountain and carried to the cleared area at the base of the pan. This is the process of 
erosion. 

All mountains, hills and landforms are continually being eroded by water and wind but at a 
much slower rate than the experiment above.

3. Next, place a rock in the opposite side of the pan in a clear area. Pour some water over the 
rock. Do you notice any erosion? 

Although it is impossible to see the rock erode it has. A very few grains have been removed, but 
they are so small that it would take many years to see the results with human eyes.

Scientists have calculated this erosion rate at 1 inch every 1000 years!

Calculate the time it will take to completely erode a 20,000 foot mountain.
Steps:
A. 1 Inch  = 1,000 yrs (It takes 1000 years to erode a rock by 1 inch)

B. 1 Foot  =   _________________ years  (one inch x 12)

C. 10 Feet  =  _________________ years (year answer above x 10)

D. 100 Feet  = _________________ years (year answer above x 10)

E. 1000 Feet = _________________ years (year answer above x 10)

F. 10,000 Feet = ________________ years (year answer above x 10)

G. 20,000 Feet = ________________ years (year answer above x 2)

* Note: 10,000,000 = 10 million



Earth Science Math 2 - Calculating, estimating and modeling. 

How Big is a Million?
Calculate how high a stack of a Million pennies would be in 
comparison to the tallest building in Boston.
1. Use the ruler and the bag of pennies and make a stack of pennies that is one inch tall.

2. Count the number of pennies in one inch.

3. Fill it the blanks to see how tall a stack of 1 million pennies would be. 
1 million = 1,000,000 

4. Compare the result with the John Hancock Building. Approximately 800 feet tall.
 Are one million stacked pennies larger or small than the Hancock Building? 
How much smaller or larger?

Steps:
A. _________________ pennies in one inch

B. _________________  pennies in 1 foot (Answer in A x 12)

C. _________________ pennies in 10 feet (answer above x 10)

D. ______________________pennies  in 100 feet (answer above x 10)

E ______________________ pennies in 1000 feet (answer above x 10)

F.  _____________________ pennies in 10,000 feet (answer above x 10)

G.  ____________________ pennies in 100,000 feet (answer above x 10)

H. ______________________pennies in 1,000,000 feet (answer above x 10)

Are 1 million pennies larger or smaller than the Hancock Buidling? _________

How much Larger or Smaller ____________

* Note 10,000 feet is approximatley 2 miles and 100,000 feet is apporximately 20 miles
1,000,000 feet is approx. 200 miles



Earth Science Math 3 - Calculating, estimating and rates

Sea Floor Spreading and Time
Scientists know that the crust of the earth is composed of many plates that “float” on a layer liquid rock  
under the curst called the mantle. At some locations plates are spreading apart to form oceans. At other 
locations plates collide and slide undernearth each other (called subduction) to form mountain ranges.

Look at the large map of the earth’s plates.  Red Arrows show the location of seafloor spreading in 
inches per year. Blue Arrows show the location of collision and subduction in inches per year.

3. Look at the red arrow in the Atlantic Ocean. The Atlantic Ocean is opening and growing larger by 
about one inch per year. (This rate is about the same as the growth rate of your fingernails.)

Using this information, calculate:

A. How much has the Atlantic Ocean grown since you were born?

One inch/year  x _________ (your age) =  ___________________

B. How much narrower in width was the Atlantic Ocean when the Pil-
grams arrived about 400 years ago?

One inch/year x 400 years = ____________inches = __________feet.

C. How long ago did the Atlantic Ocean form if it is now 3000 miles wide.
Note: 3000 miles = approx. 15,000,000 feet  ( 3,000 miles @ 5,000 feet/mile  = 15 million)

15,000,000 x 12 (inches) = 180,000,000 inches. 180,000,000 inches divided by one inch/year

Answer: _______________ years ago

D. Where is the location of the greatest seafloor spreading? ____________

E. What moutain range is being formed where the American plate is  
colliding with the Nazca Plate? ___________________


