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Seismic stations farther away from the earthquake record P, S, and 

surface waves minutes after the earthquake occurred.

With increasing distance from the earthquake, the time 

between the arrival of P, S, and surface waves becomes 

greater, increasing the length of time required to capture 

the full earthquake.

Long-term measurements of P waves traveling through the inner core (PKIKP waves) suggest that the inner core may rotate faster 

than the Earth’s outer layers.

Seismic stations close to the earthquake record strong P, S, and surface waves soon after the earthquake occurred.

The sharp decrease in P and S wave amplitudes 

seen at stations beyond about 100° (or 1,100 km) 

from the earthquake indicates the existence of the 

Earth’s outer core. These waves (dashed lines) are 

called Pdiff and Sdiff waves.

Although P waves travel through the outer core (PKP waves), S waves do not. 

S waves and other shear waves cannot travel through liquids. The absence of 

S waves traveling through the outer core indicates that the outer core is liquid.
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Vinh, Vietnam (VIVO)

Hainan, China (QIZ)
Chiang Mai, Thailand (CHTO)

Kulim, Malaysia (KUM)

Enshi, China (ENH)

Nantou County, Taiwan (SSLB)

Ishigaki, Japan (ISG)

Davao City, Philippines (DAV)

Beijing, China (BJT)

Tsushima Island, Japan (JTU)

Ulaanbaatar, Mongolia (ULN)

Kara-Say, Kyrgyzstan (TARG)

Ala-Archa, Kyrgyzstan (AAK)

Kurchatov, Kazakhstan (KURK)

Yuzhno-Sakhalinsk, Russia (YSS)

Sharjah, United Arab Emirates (UOSS)

Yakutsk, Russia (YAK)

Arti, Russia (ARTI)

Petropavlovsk-Kamchatsky, Russia (PET)
Garni, Armenia (GNI)

Cobar, Australia (CMSA)

Bilibino, Russia (BILL)

Lovozero, Russia (LVZ)

Vasula, Estonia (VSU)

Kalwaria Paclawska, Poland (KWP)

Noatak River, Alaska, USA (D17K)

Carinthia, Austria (KBA)

Hadweenzic River, Alaska, USA (G24K)

Hinchinbrook Island, Alaska, USA (HIN)

Menorca, Spain (MAHO)

Juneau, Alaska, USA (R32K)

Ketchikan, Alaska, USA (V35K)

Vaqueiros, Portugal (PVAQ)

Ivittuut, Greenland (IVI)

Neilton, Washington, USA (NLWA)

Hanford, Washington, USA (HAWA)

Eagleton, Montana, USA (EGMT)

Grand Teton National Park, Wyoming, USA (MOOW)

Angeles National Forest, California, USA (CHF)

Ogallala, Nebraska, USA (OGNE)

Oak Ridge, Massachusetts, USA (HRV)

Greenville, Delaware, USA (GEDE)

Junction, Texas, USA (JCT)

Godfrey, Georgia, USA (GOGA)

Zacatecas, Mexico (ZAIG)

Morelia, Mexico (MOIG)

Tlapa, Mexico (TLIG)

Grand Turk, Turks and Caicos (GRTK)

San Juan, Puerto Rico (SJG)

Cochrane, Chile (AY03)

Uribia, Colombia (URI)

Sonora Junction, California (SJC)

Mocha Island, Chile (BI04)

Villa Florida, Paraguay (CPUP)

Otavalo, Ecuador (OTAV)

El Tránsito, Chile (AC05)

Pan de Azúcar, Chile (AC01)

Arica, Chile (TA01)
Chacalluta, Chile (AP01)
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INNER 
CORE

composed mostly 
of solid iron, 

P wave velocities 
are around 11 km/s, 

S wave velocities 
are around 3.5 km/s

50 km

2,900 km

5,100 km

6,370 km

OUTER 
CORE

composed mostly of 
liquid iron, P wave 
velocities increase 

from 8 km/s to 
10 km/s, S wave 

velocity is 0 km/s 
(no S waves)

CRUST
composed of mostly 
granitic and basaltic 
rock, extends from 
Earth's surface to 
about 50 km deep, 
P wave velocities 
increase from 
6 km/s to 8 km/s, 
S wave velocities 
increase from 
3.5 km/s to 
4.5 km/s

MANTLE
composed of 

magnesium-iron 
silicate material, 

P wave velocities 
increase from 

8 km/s to 13 km/s, 
S wave velocities 

increase from 
4.5 km/s to 

7 km/s 
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Using Evidence to Create a Model
This graphic illustrates the connection between 
seismic waves recorded from an example earthquake 
and our current model of Earth’s layered interior.

A Simplified Model of Earth’s Layers
Energy released by earthquakes travels as seismic waves through the Earth. 
Seismic waves are reflected and refracted at boundaries between different 
materials. These paths, and the internal structure shown, are inferred from 
the seismic evidence collected from many earthquakes. 

Seismic Evidence Reveals Earth’s Interior
Below, each “trace” shows the actual ground motion caused by seismic 
waves that were recorded at stations around the world. Seismologists 
compare seismic wave arrival times and amplitudes to infer the 
structure of Earth’s deep interior.


