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Shaking It Up: Different Types of Seismic Waves 
from Earthquakes 
Earthquakes are some of the most powerful and awe-
inspiring natural events on our planet. They can shake the 
ground beneath our feet and cause significant changes to 
the Earth's surface. But have you ever wondered how 
earthquakes produce these dramatic effects? The answer 
lies in the different types of seismic waves that are generated 
during an earthquake. 

Primary Waves (P-Waves): The First to Arrive 
When an earthquake occurs, it sends out seismic waves in all directions. The first type of 
seismic wave that is generated is called the Primary Wave or P-wave. P-waves are the 
fastest seismic waves and are the first to reach distant locations from the epicenter. 
P-waves are similar to sound waves and can travel through solids, liquids, and gases. They 
can pass through the Earth's core and reach seismometers on the other side of the 
planet. However, their speed and motion are slightly different from sound waves, as P-
waves involve both compressional (push-pull) and expansion (stretching) movements. 
Secondary Waves (S-Waves): Shaking Sideways 
Following the P-waves, a second type of seismic wave known as the Secondary Wave or 
S-wave arrives. S-waves are slower than P-waves and are responsible for the side-to-side 
shaking motion during an earthquake. 
Unlike P-waves, S-waves cannot travel through liquids or gases. They can only propagate 
through solid materials. As a result, the absence of S-waves in certain locations helps 
scientists determine the liquid layers within the Earth, such as the molten outer core. 
Surface Waves: The Earth's Ripple Effect 
Surface waves are seismic waves that travel along the Earth's surface, creating the most 
noticeable and often the most damaging shaking during an earthquake. There are two 
main types of surface waves: Love waves and Rayleigh waves. 

• Love Waves: Love waves are named after the British mathematician A.E.H. Love. 
They cause a side-to-side or horizontal motion, similar to S-waves but confined to 
the Earth's surface. Love waves typically have a greater amplitude than S-waves 
and can cause significant ground motion. 

• Rayleigh Waves: Rayleigh waves, named after Lord Rayleigh, create both rolling 
and up-and-down motions. They are responsible for the characteristic rolling 
motion of the ground during an earthquake and often cause buildings and 
structures to sway. 

Both Love and Rayleigh waves are slower than P-waves but faster than S-waves. While 
they are responsible for much of the ground shaking and surface damage during an 
earthquake, they also play a crucial role in helping scientists understand the Earth's 
subsurface structure. 


