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1. Mountains high or low, hard 
or soft 

2. Gravity rules 
3. Water, snow and ice 
4. Glacier puzzles 
5. Heat, cold and air 
6. Rock climbing 
7. Miscellaneous 



1a. How high can a mountain be? 

WeisskopfΣ ±ΦCΦΣ άtƘȅǎƛŎǎ ƻŦ aƻǳƴǘŀƛƴǎΦέ American Journal of Physics 54, 871 (1986). 
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The Gravitational Potential Energy (GPE) 
of a vertical column of mountain rock of 
mass m must be less than the latent heat 
of fusion Lfus of the rock. 
 
Otherwise the weight of the mountain 
would cause the base to melt. 
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5 12.0 10 Jkg 6,800m
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Earth: 

For granite 
5 14.2 10 Jkg 14,300m
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K2. 8,610m 

So about 10km is about the maximum height of 
mountains on Earth. Mount Everest is 8,849m. 
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1b. What is the smallest radius of a spherical rocky planet? 

Using ²ŜƛǎǎƪƻǇŦΩǎ argument,                       prevents the base of a mountain of height h from 
melting at its base. So if most rocky planets are made from the same material (and therefore 
have the same latent heat of fusion), a condition for them to be spherical implies 
large imperfections of order the radius of the planet are melted away due to the strength 
of gravity at the surface. 
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Ceres 

470kmRº

нрлƪƳ ƛǎ ǘƘŜ ΨǇƻǘŀǘƻ ǊŀŘƛǳǎΩΣ ƛΦŜΦ ǘƘŜ ƳŀȄƛƳǳƳ 
radius of an irregular asteroid. Beyond this limit, 
gravity and melting will tend to form spherical bodies. 



1c. Mountains falling from the sky 

20km high equatorial ridges on Iapetus 
(and possibly Rhea), both moons of 
Saturn, are thought to be the result of a 
collapsed orbiting ring, perhaps 
disturbed by tidal forces resulting from 
the competing gravity from Saturn and 
other nearby moons. 
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1d. Igneous rocks 

Plutonic 
Magma cools slowly 
below surface of Earth 
then exposed due to 
erosion and/or tectonic 
uplift when cooled. 

Volcanic 
Rapid cooling of magma  
following a volcanic eruption. Small 
crystals, often porous, can be low density. 

Granite Diorite 

Gabbro 

Basalt (forms 
ocean floors, 2/3 
ƻŦ 9ŀǊǘƘΩǎ ŎǊǳǎǘύΦ  
Can form 
hexagonal 
columns. 

Rhyolite 

Obsidian 

Pumice 

Andesite 

Porphyry 

Large crystals, cracks, 
steps, good for climbing! 







https://volcanoes.usgs.gov/vsc/glossary/igneous.html


1e. Sedimentary rocks 

Formed by erosion of pre-existing 
rocks, combined with sand, plants, 
shells, pebbles. 

The Wave.  
Sandstone, Utah. 

Mount Everest, Nepal/China 



The Samulá cenote in Valladolid, 
Yucatán, Mexico 

Great Pyramid of Giza 

Cave limestone formations in the Luray 
Caverns of the northern Shenandoah Valley 

Limestone  CaCO3 



1f.  Metamorphic  
rocks 

Reprocessing and 
transformation of 
igneous or sedimentary 
rocks under high 
pressure and 
temperature conditions 
deep in the Earth. 



Gneiss, Isle of Lewis 

Slate mine, Wales 

https://www.bgs.ac.uk/


1g.  Destroying mountains - erosion 

Glaciation 
Wind 

Frost shatter 

Water/rainfall 
wave action 

Chemical erosion e.g. Karstic rock 

Glyder Fawr, Snowdonia ( )
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carbonic acid 

limestone 

https://en.wikipedia.org/wiki/Stone_Forest


1h.  Mohs hardness scale 

Friedrich Mohs 
1773-1832 



1i.  Volcanism 

Etna, Sicily 

Pinatubo, Philippines 

Chimborazo, Ecuador Kilimanjaro, Tanzania 
Fuego, Guatemala 
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2a.  Falling rocks (speed) 
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For short falls, where rock speed is insufficient 
to incur much air resistance, balance KE with GPE loss 
to calculate rock impact speed. 
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For longer falls, the rock may attain terminal speed 
where drag balances weight. 
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