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Evidence from Seismic Waves 
• seismic reflection: the return of some of the energy of 

seismic waves to the earth’s surface after the waves 

bounce off a rock boundary 

• seismic refraction: the bending of seismic waves as 

they pass from one material to another, which is 

similar to the way that light waves bend when they 

pass through the lenses of eyeglasses 

Low-velocity layer above high-velocity layer (seismic refraction) High-velocity layer above low-velocity layer (seismic refraction) 

Seismic reflection 



The Earth’s Internal Structure 

• crust: the outer layer of rock, which forms a 

thin skin on the earth’s surface 

• mantle: a thick shell of rock that separates 

the crust above from the core below 

• core: the central zone of the earth 

 





The Crust 

• Mohorovicic discontinuity (Moho for 

short): the boundary that separates the crust 

from the mantle 

• Studies of seismic waves have shown  

– that the earth’s crust is thinner beneath the 

ocean than beneath the continents  

– that seismic waves travel faster in oceanic crust 

than in continental crust 

 



The Mantle 

• because of the way seismic waves pass through 

the mantle, geologists believe that, like the crust, it 

is made of solid rock 

• lithosphere: the outer shell of the earth that is 

relatively strong and brittle, made up of the crust 

and the upper mantle 

• asthenosphere: a region of the earth’s mantle that 

is of indeterminate thickness, behaves plastically, 

and is beneath the lithosphere 



The Core 
• P-wave shadow zone: the region on the earth’s 

surface, 103o to 142o away from an earthquake 

epicenter, in which P waves from the earthquake 

are absent 

• the way in which P waves are refracted within the 

earth’s core suggests that the core has two parts, a 

liquid outer core and a solid inner core 

 



The Core (cont.) 
• S-wave shadow zone: the region on the earth’s surface 

(at any distance more than 103o from an earthquake 

epicenter) in which S waves from the earthquake are 

absent 

• The S-wave shadow zone seems to indicate that S 

waves do not travel through the core at all, if this is 

true, it implies that the core of the earth is a liquid, or 

at least acts like a liquid 



The Core-Mantle Boundary 
• The boundary between the core and mantle 

is marked by great changes in density and 

temperature 

• convection: a circulation pattern in which 

low density material rises and high density 

material sinks 

• heavy portions of the mantle might sink to 

its base, but are unable to penetrate the 

denser core 

• light portions of the core may rise to its top, 

but not into the mantle above 



Isostasy 
• isostasy: a balance or equilibrium of 

adjacent blocks of brittle crust “floating” on 

the upper mantle 

 

Wood blocks float in water with most of their bulk submerged 

Crustal blocks ‘float” on mantle in approximately the same way. The thicker 

the block, the deeper it extends into the mantle 



Isostasy (cont.) 
• isostatic adjustment: the concept of vertical 

movement of sections of the earth’s crust to 

achieve balance or equilibrium 



Isostasy (cont.) 
• crustal rebound: the rise of the crust after 

the removal of the ice 

 



Gravity Measurements 

• gravity meter: measures the gravitational attraction 

between the earth and a mass within the earth 
  

A gravity meter reading is affected by the density of the rocks 

beneath it. Dense rock pulls strongly on the mass within the meter, 

stretching a spring; a cavity exerts a weak pull on the mass. A  

gravity meter can be used to explore for hidden ore bodies, caves, 

and other features that have density contrasts with the  

surrounding rock. 



Gravity Measurements (cont.) 
• positive gravity anomaly: a gravity reading 

higher than the normal regional gravity 

• negative gravity anomaly: a gravity reading 

lower than the normal regional gravity 

A region in isostatic balance gives a uniform 

 gravity  reading (no gravity anomalies) 

A region being held up of isostatic equilibrium  

gives a positive gravity anomaly 

A region being held down out of isostatic  

equilibrium gives a negative gravity anomaly 



The Earth’s Magnetic Field 
• magnetic field: a region of magnetic force 

• magnetic poles: an area where the strength of the 

magnetic field is greatest and where the magnetic 

lines of force appear to leave or enter the earth 

 



Magnetic Reversals 

• magnetic reversal:a change in the earth’s 

magnetic field between normal polarity and 

reversed polarity. In normal polarity the 

north magnetic pole, where magnetic lines 

of force enter the earth, lies near the 

geographic North Pole. In reversed polarity 

the south magnetic pole, where lines of 

force leave the earth, lies near the 

geographic North Pole (the magnetic poles 

have exchanged positions) 



Magnetic Reversals (cont.) 
• Curie point: the temperature below which a 

material becomes magnetized 

• paleomagnetism: the study of ancient 

magnetic fields 

Some rocks preserve a record of the earth’s magnetic field Cross section of stacked lava flows showing evidence of magnetic  

reversals 



Magnetic Anomalies 
• magnetometer: an instrument used to measure the 

strength of the earth’s magnetic field 

• positive magnetic anomaly: a reading of magnetic 

field strength that is higher than the regional 

average 

• negative magnetic anomaly: a reading of magnetic 

field strength that is lower than the regional 

average 
Positive magnetic anomalies can indicate hidden ore and geologic structures 

A graben filled with sediment can give a negative magnetic 

anomaly if the sediment contains fewer magnetic minerals than 

the rock beneath it 



Heat Within the Earth 

• geothermal gradient: the temperature 

increase with depth into the earth 

• heat flow: the gradual loss of heat through 

the earth’s surface 



Pictures 

 All pictures used in this power point presentation 

were taken from the following: 

 Carlson, Diane H., David McGeary and Charles C. 

Plummer. Physical Geology: Updated Eighth 

Edition. New York City, McGraw-Hill Higher 

Education, 2001. 

 


