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la. How high can a mountain be?

The Gravitational Potential Energy (GPE)
of a vertical column of mountain rock of
massm must be less than the latent heat
of fusionL; . of the rock.

Otherwise the weight of the mountain
would cause the base to melt.
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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?

Usingg SA & a arguniEnCre<hl /g prevents the base of a mountain of Ilinfigimh
melting at its baseSo if most rocky planets are made from the same material (and therefc
have thesame latent heat of fusigna condition for them to bephericaimplies

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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1c. Mountains falling from the sky

20km high equatorial ridges dapetus
(and possiblyRheg, both moons of
Saturn, are thought to be the result of &
collapsed orbiting ring perhaps
disturbed bytidal forcesresulting from
the competing gravity from Saturn and
other nearby moons.
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1 d | k Extrusive igneous rocks
are cooled quickly.
- g NEOUS roCKs As aresult, theyare
fine grained or have a
lack of crystal growth.

Plutonic
Magma cools slowly  [EEEERE e
below surface of Earth iili”ﬁ?‘ié:;:;:};}:;se

then exposed due to

erosion and/or tectonic

uplift when cooled.  Large crystals, cracks,
for climbing! ocean floors, 2/

steps, good

» (5

Granite Diorite

Gabbro

i A

Volcanic

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

Basalt(forms

2F 91 NI
Can form
hexagonal
columns.

Pumice



Pyroclasts

Mafic

Felsic

Rhyolite
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Gabbro
L e P

Intrusive rocks




Igneous Rock

Scoria

Diorite Pegmatite Peridotite
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COMPONENTS OF IGNEOUS ROCKS
LAVA: EXTRUSIVE SURFACE FLOWS

Dacite

Andesite

Basalt

PLUTONIC ROCKS: SUBSURFACE INTRUSIVE PRODUCT

R I

T i N i

Granodiorite Granite

Diorite

Dark-colored iron- and
magnesium-rich minerals,
including:

{Puilkali}
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Lava flows typically
produce rocks with 0-50%
crystals (minerals)
suspended in a fine-
grained groundmass of
glass and/or microscopic
minerals.

Volcanic rock name

| Coarse-grained rock;

entirely crystalline with
interlocking minerals

in the proportions below.
{Colors roughly correlate
to graph below.)

Plutonic rock name

100 Volume percent of
minerals present
in igneous rocks.
This generalized guide
shows proportions of

g Common minerals

likely to be present in
an igneous rock.

40 (See text below on

how to calculate.)
Plutonic rocks are

— 20 entirely crystalline and

have a larger variety
of unusual minerals

25

| 70 %Si02

0% than volcanic rocks.



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

le. Sedimentary rocks

Sedimentary Rock
Examples

Formed by erosion of prexisting
rocks, combined with sand, plants,
shells, pebbles.

A
e

Breccia Caliche Chalk Chert

Coal Conglomerate Diatomite

The Wave. Wene 7 4
Sandstone, Utah. 2 3
- Sandstone Shale Dolomite

Rock Salt Gypsum Ironstone Coquina
?ﬁ&hmﬁuhﬁ.‘



Limestone CaCQ

Cave limestone formations in the Luray TheSarhuIécenotein Valladolid,
Caverns of the northern Shenandoah Valley Yucatan, Mexico




1f. Metamorphic
rocks

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

Metamorphic Rock

Examples

Anthracite

Gneiss

Hornfels

Quartzite

Phyllite

Schist

8”;3 &JMWFA“‘ Ak

Slate

Soapstone
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IGNEOUS ROCKS

Gneiss, Isle of Lewis

Slate mine, Wales



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

1g9. Destroying mountainserosion

Glaciation¥

Water/rainfall
wave action

H,O0+ CO,

Frost shatter
GlyderFawr Snowdonia CaCQ + I_L CQ

Ilmestone



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

1h. Mohshardness scale
Mohs Scale of Mineral Hardness
€

10- Diamond

GeologyIn.com

RELATIVE HARDNESS

: | i
P o /@R =0 @S



TYPES OF VOLCANO

Gentle basaltic Gentle slope of <Tis Steep convex
slope of T basaltic lava ol O\ slope from
lava S lon £/ 20\ thick, fast-
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Strombolian eruption

Plinian eruption

Pelean eruption

© 2011 Encyclopzedia Britannica, Inc.
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2a. Falling rocks (speed)

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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