
Earthquake Math 
 

Measuring Earthquake Damage 
Scientists have developed ways to measure the strength of earthquakes and how often certain types of earthquake have 
occurred. The table below shows the occurrence of earthquakes by magnitude, based on observations since 1900. 
 

Descriptor Magnitude Annual Average 

Great 8 and higher 1 

Major 7-7.9 18 

Strong 6-6.9 120 

Moderate 5-5.9 800 

Light 4-4.9 6,200 (estimated) 

Minor 3-3.9 49,000 (estimated) 

Very Minor Less than 3.0 Magnitude 2-3: ~1000/day 

  Magnitude 1-2: ~8000/day 

 
1. What is the magnitude of a “Moderate” earthquake?__________________________________________________ 

 

2. How often do “Great” earthquakes (8 and higher) occur? ______________________________________________ 
 

3. About how often do “Very Minor” earthquakes (< 3.0) occur? ___________________________________________ 
 

4. What is the relationship between magnitude and annual average? Refer to the data in the table. Fill in the blanks to 
make the statement true. 
 

As earthquake magnitude _________________________, annual average ____________________________. 
 

Comparing Earthquake Magnitude 
Each increase in earthquake magnitude by one whole number represents a release of about 32 times more energy. To 
compare how much energy two earthquakes released, find the difference in their magnitude values using the system below. 
Round the result to the nearest tenth to get the final answer. 
 

 Example: How much more energy did the magnitude 9.2 earthquake in Prince William Sound, Alaska, in 1964
 release than the 1989 Loma Prieta earthquake in California, which had a magnitude of 6.9? 
 

 Step 1: Difference in Magnitude:  9.2 – 6.9 = 2.3 
 

 Step 2: Multiply   32 x 32 x (32 x 0.3)= 9830.4 
 

 Step 3: Round     9830.4 times more energy 
 

Directions: Complete the problems below (continued on the back). The first 3 problems are set up to help you show your 
work. Be sure to show your work on ALL of the problems. 
 

1. How much more energy did the magnitude 6.8 earthquake near Olympia, Washington, in 2001 release than the 
magnitude 5.2 earthquake in Au Sable Forks, New York in 2002? 

 

Difference in Magnitude: ________________________________________________________________________ 
 

Multiply _____________________________________________________________________________________ 
 

Round (to the nearest tenth)_____________________________________________________________________ 
 
 
 



2. How much more energy did the magnitude 7.9 earthquake in San Francisco, California, in 1906 release than the 
6.4 earthquake near Long Beach, California, in 1933? 

 
Difference in Magnitude ________________________________________________________________________ 
 
Multiply _____________________________________________________________________________________ 
 
Round ______________________________________________________________________________________ 
 

3. How much more energy did the magnitude 9.0 earthquake in Tohoku, Japan, in 2011 release than the 7.2 
magnitude earthquake that occurred in the same location 2 days earlier? 

 
Difference in Magnitude_________________________________________________________________________ 
 
Multiply _____________________________________________________________________________________ 
 
Round ______________________________________________________________________________________ 
 

4. How much more energy did the magnitude 6.7 earthquake in Northridge, California, in 1994 release than the 
magnitude 4.1 earthquake near Phoenix, Arizona in 2015? 

 
Work: 

 
 
 
 
 
 
 Answer______________________________________________________________________________________ 
 

5. How much more energy did the 7.9 earthquake in Alaksa in 2014 release than the 7.5 earthquake in Alaska in 
2013? 

 
Work: 
 
 
 
 
 
 
 
Answer: _____________________________________________________________________________________ 


