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Overview
The Earth is the largest of the terrestrial planets, 
6378km in radius and a mass of 5.98 × 1024 kg.  This 
gives it a density of 5.5 g/cm3. 

Earth’s interior can be divided into a core, a mantle 
and the crust. The core is made or iron and nickel 
while the mantle is molten rock.  

The Earth has a magnetic field that captures charged 
particles that come from the Sun. These make up the 
van Allen belts around the Earth.





The Earth’s Interior 

The core is made of 
metal - the inner core 
solid and the outer 
core molten. 

The mantle is made of 
molten rock, solid but 
deformable. 

The crust is made of 
rock, but it very thin, 
only 10 -100 km.



Seismic Waves
How do we know about Earth’s interior?  

Earthquakes are waves like sound or light. They travel 
through the Earth. They refract and reflect. 

Observing them all over the world allows scientist to 
measure where the interior’s composition changes. 

This is how the various layers, the inner core, the outer 
core, the mantle and the crust have been mapped out 
and their properties explored.



Earthquakes refract at 
the boundaries between 
layers. That is how we 

can identify the 
different layers in the 

Earth’s interior.



Earth’s Crust

The Earth’s crust is primarily made of igneous rocks. 
These are rocks that have cooled out of the molten 
state found in the mantle.  

There are also sedimentary rocks, rocks that have 
formed from pieces that have been broken off during 
erosion. These types of rocks form in water, like 
sandstone and limestone.



Igneous Rock



Sedimentary Rock



Plate Tectonics
The main force shaping the Earth’s surface is plate 
tectonics. The motion of the plates creates large rift 
valleys, the highest mountains, volcanic regions and 
earthquakes.  

Plate tectonics seems to be unique to Earth, at least at the 
present time. We don’t entirely understand why. 

Plate tectonics reshape the Earth’s surface, so that over 
100s of millions of years the surface of the Earth changes, 
no mountain ranges are created, no oceans appear and 
what was here before disappears. We thus say the surface 
of the Earth is young,







Volcanos

Volcanos occur at plate boundaries, but they also 
occur in isolation. These are called shield volcanoes. 
The most famous on Earth being the Hawaiian Islands. 

These volcanos occur when a hot spot allows magma 
to leak out causing the volcano. As the plates move 
over the hot spot new volcanos can form in a chain. 
They are called shield volcanos because they are very 
wide.







Erosion

In addition to being built up by plate tectonics, 
Earth’s surface is pulled down by erosion. 

This is the process where ice, water and air chip away 
at rock eventually carrying it to lakes or oceans 
where it forms sedimentary rock.  

This erosion eventually erases mountains and fills up 
valleys. 



The  
Grand Canyon 
carved by the 

Colorado river.



Earth’s Atmosphere
Earth’s atmosphere is composed mostly of nitrogen (78%) and 
oxygen (21%) with a little bit of argon, water vapor and carbon 
dioxide. 

This composition is very unusual for a planet as is the result of 
plants on Earth which breath in carbon dioxide and exhale 
oxygen. 

The Earth’s atmosphere is only a millionth of Earth’s mass and 
only a few hundred kilometers high, but it protects us from 
radiation and meteoroids, allows rain to fall, and of course 
allows animals to breath.



Layers of the atmosphere 

The atmosphere can be 
divided into layers.  
The most important layer 
is the troposphere where 
weather occurs. 
In the stratosphere is the 
ozone layer which 
protects us from 
ultraviolet radiation.  



Origin of the atmosphere
There are two theories for the origin of Earth’s 
atmosphere: 

Volcanos emit gasses when they erupt and early after 
formation volcanos were many times more common. 
They could have emitted the gasses that became the 
atmosphere. 

Alternatively, comets are made largely of water and 
carbon dioxide. Comets colliding on the newly formed 
Earth could have formed the atmosphere and the 
oceans. 



Weather
The Sun’s differentially heating the Earth’s surface 
causes hot air to rise and cold air to sink so that the 
air circulates, which causes wind and the weather. 

Weather is the daily change in wind, temperature and 
precipitation that occurs because of the complex flow 
of air in the atmosphere. 

Climate refers to the long term conditions in a 
region, so you can say the climate is different in 
Florida and North Dakota even without checking 
today’s weather.



Hurricanes are a 
sever weather 

event involving 
very strong winds. 
They only start in 
the tropics but can 

travel to other 
locations. 



Climate
We know the Earth’s climate has changed over time 
because we can deduce that there were ice ages in the 
past, the most recent one only 14,000 years ago. 

During the ice ages Boston was covered with 2km of ice.  

The ice ages are probably the result of changes to the tilt 
of Earth’s axis. 

Currently we are going through climate change caused by 
human activity.



Climate Change

Currently the Earth’s climate is changing very quickly 
because of greenhouse gasses emitted into the 
atmosphere by human activity. 

The average global temperature has risen by 1 degree 
in the last 50 years. This is having effects all over the 
globe like increase in sea levels, flooding, more 
hurricanes and forest fires.



CO2 values have oscillated 
over time, but never been this 
high in the last 800,000 years.

Temperatures have steadily 
increased over the past 50 years.



Greenhouse Effect
The green house effect occurs because solar radiation 
comes from the Sun in visible wavelengths but is 
reradiated by the Earth in infrared wavelengths. 

A substance like glass or plastic that is transparent to 
visible light will let the radiation in, but then keep the 
energy from leaving when it is infrared. This is how 
greenhouses work. 

In the atmosphere certain gasses play a similar role, 
primarily water vapor, carbon dioxide and methane. 
These molecules capture the outgoing infrared radiation 
and keep the energy in the atmosphere.



Most sunlight makes 
it to the surface 
where it heats the 

ground and then is 
radiated back as 

infrared light.  The 
amount of infrared 
light that escapes 
depends on the 
concentration of 

greenhouse gasses.





An 
Inconvenient 

Truth
Futurama



Origin of Life on Earth
The origin of life on Earth remains one of the greatest mysteries 
in science.  

We have chemical evidence that some life exists in the oldest 
rocks, 3.5 to 3.9 billion years ago. But we know very little about 
it or how it came to be. 

Scientist have shown that in the early Earth’s atmosphere it would 
have been possible to form amino acids and other organic 
molecules, the ingredients for life. 

Originally life was microbes and maybe viruses. Most of life still 
is microbes, the big animals and plants that we think of are 
relatively recent and few in number.




