Earth’s Interior

How we know what’s inside.
1. Astronomy - Calculating Earth’s Density

- Gravitational influence, mass


- Volume, Shape, Diameter

- calc. Density of Earth 5.5 g/cm3
- Surface 2.8 g/cm3
2. Drilling through the crust

3. Earth’s delivery service 

-Kimberlite Pipes and Xenoliths

-Ophiolites

4. Seismic data

 - Elastic rebound theory 

-Vibrational energy waves

- Earthquake data 

Seismograph - Instrument for measuring magnitude of earthquakes
Types of Seismic Waves

Body Waves - travel thru the Earth

- P waves

- primary waves
- result from alternating compression and

 
expansion of material 

- also known as a compressional wave
- highest velocity seismic wave (4mi/s)
- travel through solids, liquids, and gases
- S waves
- also known as secondary waves or shear waves
- travel though the Earth 

- distortion of material

- slower than P waves (2mi/s)

- greater amplitude (more shaking) than P waves 

- can only pass through solids, not liquid or gas       

- cause most of the damage during earthquakes

Surface Wave
 - a seismic wave that travels along the surface of the Earth Surface Waves

Travel of Seismic Waves

- In homogeneous material, they travel in a straight line.

- When seismic waves encounter a boundary, they will reflect or refract.

Reflection – return of wave off a boundary (bounce back)
Refraction – change in direction  and velocity of the wave
Seismic Shadow Zones - We hypothesize that the outer core is molten because of the way seismic waves are reflected or refracted at the interface between the mantle and the outer core, and by the dampening of S-waves collectively forming shadow zones.
Seismic Discontinuities - We hypothesize that the asthenosphere is partially molten because seismic waves slow down when they enter it.

Earthquake magnitude


Richter scale – (1-10, logrithmic) measure of the 

amplitude (amount of energy released) during an 

earthquake.


Mercalli scale – (I – XII) measure of the destruction.
[image: image1.wmf] 


[image: image2.jpg]



[image: image3.jpg]Earthquake focus
&

Many waves
received

Many waves
received

108° ‘ 108°

Shadow i Shadow
zone zone

Many P waves received




� EMBED Word.Picture.8  ���








[image: image4.wmf] 

_1096178601.doc
[image: image1.png]Crust Lithosphere
0

100 to 200 km
Asthenosphere
350 to 500 km

|

Mesosphere

Lithosphere

(Rigid)
Asthenosphere
(Plastic)

Crust
(Silicates)

Mesosphere
(Solid)
2900 km

Mantle

(Silicates) ,
Core Outer Core
(Iron) (Liquid)
5150 km
6370 km

|<— Layers based on chemical properties _>|._ Layers based on physical propenieH







