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If you were to drive these 

distances at 100kmh 

(~60mph) it would take you 

about 5 minutes to drive 

through the thinnest parts of 

the crust.  It would take you 

63 hours to reach the centre. 

Even though we only  walk on 

the very thin skin of our 

planet, we know  quite a lot 

about its internal layering.  To 

get an idea of just how thin the 

crust really is, try making a 

scale picture of the earth using 

the numbers in the table below 

 (try 100km = 1cm). 

Thinking Point 

Question: Why is the crust thinner under the oceans (~7km) than under 

mountain belts like the Himalaya (~100km)? 

Clue: Mountain building and folding.  

Layer Top (km)  Bottom (km) Thickness 

(km) 

Crust  0 (Surface) 5-60 Variable 

Upper Mantle 100 660 560 

Lower  Mantle 660 2,900 2,885 

Outer  Core 2,900 5,155 2,255 

Inner  Core 5,155 Centre 1,216 



Hidden Riches? 

We can’t visit the mantle or the core, so how do we know about 

them?  One way is to study the composition of meteorites.  Some 

meteorites have come from asteroids floating around in space 

since the formation of the solar system and form the building 

blocks of the rocky planets.  In other words, studying rocks from 

space can tell us about the centre of our planet! 
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Courtesy of NHM. 

When scientists first realised that the earth had a 

dense core and did some calculations, it looked 

like the core might be made of gold!  Sadly we 

have now worked out that it is more likely to be 

an iron-alloy. 

Some volcanoes bring up diamonds and unusual rocks 

which form at high pressures. 

The Earth’s surface does not rise and fall like 

tides in the sea. 
The mantle is a mostly solid material, 

not a liquid sea of molten rock. 

Seismic waves from earthquakes change speeds at 

different depths in the earth. 
The Earth has several layers with 

different compositions and properties. 

The density of surface rocks like granite and basalt is 

2.2-2.5 g/cm3 but the density of the whole earth is 

about 5.52 g/cm3. 

The centre must be made of a much 

denser material than the surface rocks. 

Some seismic waves cannot travel through liquids.  These do not 

pass through the outer core. 

The outer core is a liquid. 

Scientists can do experiments to find out which minerals can 

exist at really high pressure and which ones might melt to 

form magma. 

Mix up the statements below and get pupils to match the yellow facts and ideas 

with the pink suggestions. 

The mantle might be composed of 

diamonds, unusual rocks and minerals 

which form at high pressures. 
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Although plate tectonics underlies most ideas in Geology 

today, even 40 years ago it was not fully accepted.  Many 

influential characters have contributed to the theory as we 

know it today.  Use the timeline overleaf to come up with a 

creative way of explaining how the theory came into being.  

Perhaps a script for a play or an interactive poster?! 

Cast  List: 

 James Hutton 

 Alfred Wegener 

 Arthur Holmes 

 Marie Tharp 

 Harry Hess 

 Fred vine  

 Drum Matthews 
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 Use the timeline to come up 

with a creative way of 

explaining how the theory came 

into being.  Perhaps a script for  

a Shakespeare-style play; a 

series of tableaux or an 

interactive poster?! 

Although plate 

tectonics underlies 

most ideas in 

Geology today, even 

40 years ago it was 

not fully accepted.   

 

James Hutton argues that there is 

a 'heat engine' in the Earth which 

Aristotle & other philosophers realise 

that the Earth is round, not flat, based 

 

 

 

Eratosthenes calculates the circumference 

of the world using a well, a tower, some 

257 - 194 B.C.  

Columbus plans to circumnavigate 

the world...and hits America. 

1492 

Ferdinand Magellan circumnavigates the 

world and the globe is born!  As maps of 

the Atlantic coastline appear, people notice 

that the coastlines of many continents 

1520 

Nevil Maskelyne works out 

the weight of planet Earth. 

1776 

1785 

Alfred Wegener suggests that the 

continents move around and were once 

joined to form the supercontinent 

'Pangaea'.  He presents plenty of 

evidence for the join but cannot explain 

how the continents move, so his ideas 

1912 

Arthur Holmes surmises 

that radioactive decay in the mantle 

makes convection currents which 

could drive continental drift. 

1927 Pangaea 

Maire Tharp and others map the sea-

floor and discover ocean ridges and 

trenches. 

1940 -50 

Geologists reconstruct the position of the 

magnetic pole throughout history on 

different continents based on magnetic 

minerals in rocks.  The positions indicate 

that the continents must have moved. 

1950s 

Harry Hess proposes that new crust is 

made at ocean ridges and old crust is 

consumed at ocean trenches.  Evidence of 

magnetic reversals from Fred Vine and 

Drum Matthews, plus dating of ocean 

1960s 

The 'Theory of Plate Tectonics' is widely accepted by geologists worldwide and becomes as 

much a cornerstone of the subject as evolution is for biology. 

1970 onwards 



                 

 Volcanoes & the Scientific Method 

Most people know that if you tip a packet of ‘mentos’ into a fizzy 

drink bottle you get an eruption.  But do you know how this can be 

like a volcanic eruption?!  The fizzy drink stores gases under pressure, 

just like magma in a volcano.  When the sweets are dropped in, 

bubbles grow around them.  The sudden increase in pressure pushes 

the drink upwards.  In a volcano, the bubbles form around crystals of 

solid rock which come from the magma itself. 
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BOOM! 

Photo courtesy of ‘The Atlantic’. 

Technically anything which 
allows bubbles to grow 

should work– what 
happens if you use 

different sweets, or plastic 
buttons? 

How will you measure 
the strength of the 
eruption– Column 

height?  Length of time 
the eruption takes? 

Drink with more gas should 
erupt more effectively –what 
happens when you vary the 

type of 'magma' e.g. diet 
coke, ginger beer, red cola? 

Stickier (more 
viscous) magmas 

tend to trap more gas
-  what happens if 

you add washing-up 
liquid or syrup? 

Mentos + Irn-Bru 
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Volcano Varie
ty 

  We live in a country with no active volcanoes so they often seem exotic and distant.  For 

millions of people though, volcanic hazards are very real.  Many people living near 

volcanoes are aware of the dangers they pose but.  After some background research (see 

further info) get pupils to design a Volcanic Hazards education programme aimed at 

Primary school children.  This could include posters, rhymes, songs or dances to help 

children remember what to do in an eruption.  Alternatively, you could get groups to focus 

on different hazards e.g. lahars, ash or lava. 

Volcanoes come in an astounding variety 
of shapes, sizes and even colours.  A lot of 

this variety is down to the plate setting 
which in turn affects the type of magma 

that may erupt.  Using the Global 
Volcanism Programme (see further info) 

get your class pick some volcanoes to 
make ‘Top-Trumps’-style cards then pit 

them against each other! 

Photo  courtesy of NOAA  + 

PhysOrg 

A magma bubble erupting under-

water.  This could be the birth of a 

'subduction zone' near Fiji as one 

plate is forced under another. 

Question: How many environments produce 

volcanoes?! 

Hint:  Don’t forget ‘hot-spots’! 

Photo courtesy of GVP 

Sulphur springs in Ethiopia where the 

African crust is slowly rifting apart, 

allowing magma to reach the surface 

and form volcanoes. 



Two events that would cause major problems to 
humanity are a large asteroid impact or a gigantic 
volcanic eruption from a 'supervolcano' .  Both of 

these have a similar (very small!) chance of happening 
in our lifetimes. 

There are plenty of theories on how to avert an 
asteroid impact: the 'laser bees' idea involves tiny 
satellites heating up one side of an asteroid using 

lasers, causing it to change direction.  However, it is 
unlikely that we will ever be able to do anything to 

prevent a supervolcano erupting. 
  

Set up a debate in the class, using these starting 
points: 
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Given that the chance of 
an eruption is so low, is 

there any point in looking 
at super-eruptions that 

happened millions of years 
ago? 

What kind of clues might tell us an 
eruption was due?  Should we be giving 

money to scientists to monitor 
supervolcanoes? 

Where are the 
supervolcanoes we 
know about?  If one 

erupted, which 
countries would be 

most affected? 

Would it be possible to 

evacuate people?  How large 

would the evacuation zone 

have to be? 

SuperVolcanoes! 
Lake Taupo, New Zealand, an 

ancient caldera from a 

supervolcano. Source: GeolSoc. 

Many volcanoes form circular pits.  Depending on the processes  involved and the size these are called 

craters or calderas.  Generally a crater is less than 1km across and is formed by the ejection of magma, 

ash or rock during explosive eruptions.  Calderas on the other hand can be tens of kilometres across.  

Calderas form when the ground collapses above a rapidly-emptied magma chamber.  Check out the USGS 

video and maybe have a go yourself! USGS - Volcano Hazards Program -Yellowstone Volcano Observatory 

- http://volcanoes.usgs.gov/observatories/yvo/ - Multimedia - Videos. 

http://volcanoes.usgs.gov/observatories/yvo/


FURTHER INFO 

 

This resource was developed in line with Social studies > People, place 

and environment. 

..for Trumps 

http://www.volcano.si.edu/index.cfm  

 

… for Drifting continents 

http://www.hhmi.org/biointeractive/

earthviewer  

(A fantastic free ‘app’ for i-pads) 

 

http://pubs.usgs.gov/of/1999/ofr-99-0132/ 

(Make a shoe-box model of moving plates) 

 

...for Volcanic Hazards Education 

http://www.geonet.org.nz/volcano/

resources/ 

http://

environment.nationalgeographic.com/

environment/natural-disasters/volcano-

safety-tips/ 

 

...for Supervolcanoes 

http://volcanoes.usgs.gov/volcanoes/

yellowstone/yellowstone_sub_page_49.html  

http://www.geolsoc.org.uk/gsl/education/

resources/page2965.html  (quite detailed but  

informative). 

Restless Earth Supervolcano Workshop (S1 - 

S3):  

Follow the clues to unravel the theory of plate-

tectonics, creating earthquakes and volcanoes 

along the way. Work in teams to investigate a 

super-volcano and find out if you would survive 

the blast. 

The Tour: Through funding from Heritage 

Lottery, we celebrate one of the most influential 

Scottish thinkers of all time. James Hutton, the 

father of modern geology is brought to life in a 

£1million redevelopment to the beginning to the 

tour.  Experience cutting edge technology and 

state of the art interactive displays before being 

transported hundreds of millions of years back 

through ‘deep time’ to the very beginning of our 

planet in our brand new ‘Time Machine’ 

Continuing your journey, you will fly across 

glaciers, feel the Earth move beneath your feet 

and experience the chill of polar ice. – All this 

before embarking on a 4DVENTURE across the 

globe and crash landing in a tropical rainforest. 

Throughout the year you will also witness 

spectacular 360 degree films in our ShowDome, 

the only one of it’s kind in Scotland. It’s the 

Mother Earth of all adventures. 

Outdoor Learning:  Discover the amazing and 

violent geological history of Scotland as told in 

the rocks of Arthur’s Seat with engaging tours 

led by our experienced education team.  

http://www.volcano.si.edu/index.cfm
http://www.geonet.org.nz/volcano/resources/
http://www.geonet.org.nz/volcano/resources/
http://environment.nationalgeographic.com/environment/natural-disasters/volcano-safety-tips/
http://environment.nationalgeographic.com/environment/natural-disasters/volcano-safety-tips/
http://environment.nationalgeographic.com/environment/natural-disasters/volcano-safety-tips/
http://environment.nationalgeographic.com/environment/natural-disasters/volcano-safety-tips/
http://volcanoes.usgs.gov/volcanoes/yellowstone/yellowstone_sub_page_49.html
http://volcanoes.usgs.gov/volcanoes/yellowstone/yellowstone_sub_page_49.html
http://www.geolsoc.org.uk/gsl/education/resources/page2965.html
http://www.geolsoc.org.uk/gsl/education/resources/page2965.html

