
Richter Scale for Earthquakes & Richter Nomograph 
 
One of Dr. Charles F. Richter's most valuable contributions was to recognize that the seismic waves radiated by all earthquakes can provide good estimates of their magnitudes. He 
collected the recordings of seismic waves from a large number of earthquakes, and developed a calibrated system of measuring them for magnitude.  

Richter showed that, the larger the intrinsic energy of the earthquake, the larger the 
amplitude of ground motion at a given distance. He calibrated his scale of magnitudes 
using measured maximum amplitudes of shear waves on seismometers particularly 
sensitive to shear waves with periods of about one second. The records had to be 
obtained from a specific kind of instrument, called a Wood-Anderson seismograph. 
Although his work was originally calibrated only for these specific seismometers, and only 
for earthquakes in southern California, seismologists have developed scale factors to 
extend Richter's magnitude scale to many other types of measurements on all types of 
seismometers, all over the world. In fact, magnitude estimates have been made for 
thousands of Moon-quakes and for two quakes on Mars.  

The diagram below (Richter Nomograph) demonstrates how to use Richter's original 
method to measure a seismogram for a magnitude estimate in Southern California:   

                                        Ritcher Nomogram 
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                       Perspective on Richter Magnitudes 
 
      Richter         TNT for Seismic                     Example 
      Magnitude       Energy Yield                    (approximate) 

 
-1.5                6 ounces             Breaking a rock on a lab table 
 1.0               30 pounds            Large Blast at a Construction Site 
 1.5              320 pounds 
 2.0                1 ton                    Large Quarry or Mine Blast 
 2.5              4.6 tons 
 3.0               29 tons 
 3.5               73 tons    
 4.0            1,000 tons               Small Nuclear Weapon 
 4.5            5,100 tons               Average Tornado (total energy) 
 5.0           32,000 tons   Largest Thermonuclear Weapon        
 5.5           80,000 tons              Little Skull Mtn., NV Quake, 1992 
 6.0        1 million tons             Double Spring Flat, NV Quake, 
                                                   1994               
 6.5        5 million tons             Northridge, CA Quake, 1994 
 7.0       32 million tons            Hyogo-Ken Nanbu, Japan Quake,  
                                                  1995 
 7.5      160 million tons           Landers, CA Quake, 1992 
 8.0        1 billion tons              San Francisco, CA Quake, 1906 
8.5        5 billion tons               Anchorage, AK Quake, 1964 
 9.0       32 billion tons             Chilean Quake, 1960 
10.0       1 trillion tons             (San-Andreas type fault circling    
                                                   Earth)          
12.0     160 trillion tons           (Fault Earth in half through center, 

              OR Earth's daily receipt of solar 
             energy)                      

 



 

 

Earthquake Magnitude Scale 

Magnitude Earthquake Effects 
Estimated Number 

Each Year 

2.5 or less Usually not felt, but can be recorded by seismograph. 900,000 

2.5 to 5.4 Often felt, but only causes minor damage. 30,000 

5.5 to 6.0 Slight damage to buildings and other structures. 500 

6.1 to 6.9 May cause a lot of damage in very populated areas. 100 

7.0 to 7.9 Major earthquake. Serious damage. 20 

8.0 or greater Great earthquake. Can totally destroy communities near the epicenter. One every 5 to 10 years 

Earthquake Magnitude Classes 

Earthquakes are also classified in categories ranging from minor to great, depending on their magnitude. 
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Class Magnitude 

Great 8 or more 

Major 7 - 7.9 

Strong 6 - 6.9 

Moderate 5 - 5.9 

Light 4 - 4.9 

Minor 3 -3.9 


