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Third Rock from the Sun

If you look at pictures of Earth from space, you can see what a rocky planet we live on.
The continents are vast shields of stone, with mountains covering one-fifth of the land

area. The oceans are dotted with islands—and the dark seas conceal rocky bottoms.
NASA's Curiosity

rover scoops up rock
samples on Mars.
The planet’s red

There are only four terrestrial (rocky) planets in our solar system: Mercury, Venus, Earth,
and Mars. (The other four—Jupiter, Saturn, Uranus, and Neptune—are not solid, but
made mostly of gas.) On Earth, the surface is often covered with signs of life—forests, color comes from
grasslands, oceans, and lakes—but on the other terrestrial planets and the Moon, the rusty iron minerals
rocky terrain is visible everywhere. in the sand and

boulders on its surface.
Earth is an astonishing 4.6 billion years old. But it hasn't always looked the way it does (Photo via NASA.gov)
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now. Most people think of the rocky
part of Earth as solid and unchange-
able. But rocks and landforms can
melt and even vaporize. Meanwhile,
new rocks are continually being
formed. In fact, the youngest rocks
on Earth are being formed right this
moment as lava bursts and oozes out
of cracks in our planet’s surface.

To understand how rocks form and
the Earth’s geology, you need to
know that our planet’s surface is bro-
ken up into sections called “plates.” All
the plates fit together like pieces of a
jigsaw puzzle, and they are moving—
although very slowly. Some push into
each other and others pull apart. The
plates are able to move because the layer of Earth below them is partially melted. The
plates “float” on this soft, liquidy layer.
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TOP: Stromboliis a
volcano off the coast
of Italy that erupts—
alot. The hot lava
blasting out the top
soon cools and turns
to stone.
(Vulkanette/
Shutterstock)

BOTTOM: In recent
years, the flowing lava
from Kilauea volcano
in Hawaii has destroyed
180 houses and 8 miles
of highway—while
adding 500 acres of
rocky new shoreline

to the island. (Alexey
Kamenskiy/
Shutterstock)
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The slow movement of the plates is driven by heat energy rising up from deep within
Earth. Over millions of years, heat energy has driven the continents into different
positions and built mountain ranges. Ever wonder why South America and Africa look
like they could fit together like puzzle pieces? It's because they were squashed togeth-
er—and only began splitting apart about 150 million years ago.

The process of mountain building also takes millions of years. The Himalayan moun-
tains are the highest in the world, and they are still growing—about one centimeter

every year—as two of Earth'’s plates are squeezed together, forcing the land upwards.

Rocks come in an amazing variety of colors and forms. But there are only three basic
types: igneous, sedimentary, and metamorphic.

Igneous rocks are forged in fire. Heat energy deep inside Earth sometimes causes rocks
underground to melt. This hot, liquefied rock is called magma. In places where the
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Mount Everest is
the world’s highest
mountain. Astonish-

ingly, the rock at its
peak—29,000 feet
up—was once on the
bottom of an ancient
ocean. The movement
of Earth’s plates pushed
the old seabed onto
the roof of the world.
Pieces of 470-million-
year-old shells have
been found embedded
in the rocky summit.
Piles of flat stones are
left as memorials to
people who died while
trying to climb Everest
and other Himalayan
peaks. (Dabiel Prudek/
Shutterstock)
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Earth’s plates are moving apart, magma can break through to the surface. When that
happens at a hotspot like a volcano, it's called lava. As magma and lava cool down and
harden, they form igneous rocks.

Two examples of igneous rocks are obsidian and granite. They don’t look much alike.
Obsidian forms when lava cools quickly—and it looks like smooth black glass. Granite
forms when magma underground cools very slowly, sometimes over millions of years.
The super-slow cooling allows visible crystals to form in the granite—and it looks
course and grainy.

While mountains are being built up and new rocks are being formed, others are being
eroded away. Water and wind break down rocks into pebbles and finally into tiny bits
that form layers of mud or sand that are deposited in riverbeds and off coastlines. Over
long periods of time, these layers of sediment get buried under new layers, and the
weight of these new layers becomes heavier, building up pressure until the sediment
begins to compress and cement together. Eventually, it turns into sedimentary rock.

Metamorphic rocks are made from existing rocks that have been dramatically
changed by high heat and pressure. One way they form is when two of Earth’s plates
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At least three types

of mineral crystals

are visible in this
granite rock: the
white, gray, and pink
crystals are a mixture
of quartz and feldspar,
while the black is
biotite. Granite is the
primary basement
bedrock of all

the continents.
(Givaga/ Shutterstock)
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collide and the rocky edges of the plates are folded, crushed and sometimes pushed
deep underground. Temperatures as low as 400 degrees Fahrenheit can cause the rock
to change its chemical and physical form. The high pressure can make the different
minerals in the rocks realign into sheets, sort of like the pages of a book.

One common type of metamorphic rock is slate. Slate starts its life as a sedimentary
rock, made of fine grains of clay. When it's subjected to heat and pressure, the clay
minerals change into mica minerals that form sheets.

Minerals are the building blocks of rock. Some rocks are made of a single type of min-
eral. But most are made of a few types joined together. Altogether there are about
4,000 types of minerals. Every mineral has its own chemical composition and prop-
erties, such as what temperature it melts at, how hard it is, what color it is, and how
lustrous (shiny) it is.

The Grand Canyon
displays layer upon
layer of sedimentary
rock. The most ancient
layers at the bottom
are more than 500
million years old. The
youngest layer, the
270-million-year-old
Kaibob limestone, is at
the top. The sediments
that form limestone are
not from rock, but from
the broken down shells
of sea creatures. (Martin
M303/ Shutterstock)
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Metamorphic rocks are
lifted up to the surface
by the action of Earth’s
moving plates and
erosion. The twists and
turns in the bands of
this metamorphic rock
from Canada show how
the rock underwent
extreme folding and
pressure. (Les Palenik/
Shutterstock)

Intense metamorphism
can cause new minerals
to form in rock. These
red garnets are a
semi-precious gem-
stone. (V_Kurashev/
Shutterstock)
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Quartz is a very common mineral found in granite, sandstone, and lots of other rocks.
It's made of just two elements, silicon and oxygen—and it has a very high melting
temperature: about 3,000 degrees Fahrenheit. Pure quartz is clear. But minor chemi-
cal changes can turn quartz different colors. Large crystals of purple quartz are called
amethyst. Pink quartz is called rose quartz. Yellow quartz is called citrine. Compared to
many other minerals, quartz is quite hard—even harder than steel.

The hardest minerals in the world—diamonds—are made from one of the most com-
mon element: pure carbon. But here’s the strange thing. Graphite—one of the soft-

est minerals in the world—is also made of pure carbon. What makes diamonds and
graphite different is the way the carbon atoms are arranged. The carbon in graphite

is arranged in micro-thin sheets, making the dark gray graphite so soft that it leaves

a mark when dragged across a surface. (That's why graphite is used to make pencil
lead). Diamonds, however, are formed under intense pressure hundreds of miles below
Earth’s surface. The powerful bonds forged by their carbon atoms have a cubic crystal
structure. That structure keeps diamonds stable and solid while hot magma is being
formed into igneous rock around them.
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Eroded from nearby
mountains by the wind,
this sand in Utah is
made of tiny quartz
crystals. (Marekuliasz/
Shutterstock)
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Spotlight: Rocks and Minerals Quiz

1. What force keeps Earth’s rocky plates on the move?
a. Ocean waves and tides

b. Heat energy from deep within Earth

c. Magnetism at the North Pole

d. Erosion

2.The Himalayan mountain range is:
a. made of ice

b. covered with lava

c. shrinking rapidly

d. growing a tiny bit every year

3. What kinds of rocks are formed by cooling lava and magma?
a. sedimentary rocks

b. igneous rocks

c. metamorphic rocks

d. pop rocks

4, Sedimentary rocks can be created when:

a.Volcanic rocks are re-melted

b. Broken-down bits of rock—such as sand—are buried and subjected to
pressure

c. High pressure and heat cause igneous rocks to bend and deform

d. Sodium combines with nitrogen

5. Graphite and diamonds are both minerals made from:
a. magnesium

b.iron

c. carbon

d. silicon and oxygen
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Spotlight: Rocks and Minerals Quiz
Answer Key

1. What force keeps Earth’s rocky plates on the move?
a. Ocean waves and tides

b. Heat energy from deep within Earth

c. Magnetism at the North Pole

d. Erosion

2.The Himalayan mountain range is:
a. made of ice

b. covered with lava

c. shrinking rapidly

d. growing a tiny bit every year

3. What kinds of rocks are formed by cooling lava and magma?
a. sedimentary rocks

b. igneous rocks

c. metamorphic rocks

d. pop rocks

4, Sedimentary rocks can be created when:

a.Volcanic rocks are re-melted

b. Broken-down bits of rock—such as sand—are buried and subjected
to pressure

¢. High pressure and heat cause igneous rocks to bend and deform

d. Sodium combines with nitrogen

5. Graphite and diamonds are both minerals made from:
a. magnesium

b.iron

c. carbon

d. silicon and oxygen
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