Science Ch.9

Rocks and Minerals
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be familiar with are diamond, quartz, emerald D1
and ruby. Gemstones, such as emeralds and rubies, are
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Identifying Minerals
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Rocks may not look very active, but they are alway

changing. As time passes, To¢ ks hryuk dm‘vn. and thv) |
minerals in them are recycled. This pattern ol change 1s
called the rock cycle. The events of the rock _(‘yclv take place
over millions of years. Study the diagram of the m.d\ cycle
to see how the three types of rock—metamorphic, igneous,
and sedimentary—are formed.

Sedimentary rock is made from pieces of rocks and
minerals. It forms in layers, with the oldest rock at the
bottom. Because the layers are formed in sequence,
sedimentary rock is like a “history book” with past events
captured in each layer. Sometimes, the evidence of past
events includes fossils, the remains of once-living animals
or plants. Fossils are found only in sedimentary rock. An
example of sedimentary rock is limestone. Limestone is
made from the shells of tiny sea animals or from
dissolved minerals that settle out of seawater.

Igneous rock forms when magma—the molten rock
inside the Earth—cools and hardens. Some igneous rocks
harden below Earth’s surface and only appear after the
rocks above them have worn away. Other igneous rocks
form when lava cools at the Earth’s surface. When lava
cools quickly, fine-grained rock forms. Slowly cooling
magma forms coarse-grained rock.

Metamorphic rock forms when heat, pressure, or
chemical reactions change one type of rock into another
type of rock. Metamorphic rock is
made from sedimentary rock or
Igneous rock. For example,
marble is metamorphic
rock that is formed from
limestone, which is Q

scdimomury rock.

Sedimentary rock
The Vermilion Cliffs are
multicolor sandstone
formations in northern

Arizona and southern Utah
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The Grand Canyon

A desert was here long
ago, and then o sandy
beach. Deposits of
sand ond mud mode
the sandstones that are

here today.

A layer of
shale formed
deposited by

Q river.

layer of sandstone
formed when the
area was a desert
or a beach with
deposits of mud

and sand.

Layers of
limestone and
shale were
formed when
shallow seas
covered the land
more than 540
million years
ago. Limestone
layers contain
fossils of marine
organisms. The

deepest limestone
layers have the
oldest fossils.

At the botiom of the
canyon, granites
Oﬂd SC'\IS'S were
deposited more than
2 billion years ago,

Clues to the Past

Did vou know that every rock tell:
story? Rocks have clues that tell u: ut
past events. For example, a rock v inv
seashells reveals that the area wi € rock
formed was once an ancient sea rocks
may be evidence of a glacier, wh ' the
rocks behind millions of years ag oking
closely at rocks, scientists can lea reat
deal about Earth’s history

Like detectives, scientists collect nce
study it, and draw conc lusions. A
evidence can be found in sedimen rock
Because sedimentary rock forms i ors
scientists know that the oldest layers are at the

bottom. Based on this fact, scientists can leam

the relative age of each laver and the materials

found in it. This method is called relative . ;
\ ‘ R Trilobites are extinct

animals related to the
ancestors of modern
insects. Like insects,

dulmg. Relative dutmg lets scientists place past
events in sequential order. But it cannot reveal
how long ago each event occurred

Few places show Earth’s story as dramatically irilobites had three body
as the Grand Canyon of Arizona. The canyon segments and @ hard
' outer skeleton.

was formed five million years ago when the
Colorado River cut through many layers of
sedimentary rocks. Today visitors to the Grand
Canyon can see more years of Earth'’s history
than anywhere else on Earth. As you can see in
the diagram, many layers of rock are exposed
Each layer has evidence of events that took
place long ago.
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C ks are tormed In outer space
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When large rocks survive their inp
through space ond strike the torth }

they make g giant hoie called a crater
Barring

g Croter, o bow
shaped pit tound in the Arizono deser!

er Meteor
is about 1.6 kilometers wide and about
180 meters deep. The crater formed
when a meteorite hit the Earth 20,000
to 50,000 years ago

A Petoskey stone is o fossil

of marine animals known as
corals. Petoskey stones are
commonly found in Michigan’s
Lower Peninsula, which was
covered with a shallow sea 350

million years ago.

\/ Lesson Checkpoint

Why do minerals have geometric shapes?

e 2 How can rocks help scientists learn about

Earth’s post?
3. '@ Compare and Contrast How
are gold, a mineral and limestone, o
sedimentary rock, alike and different?
Use a grcphlc organizer to write your
gonswer
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Why is soil important
to living things?
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Kinds of Soils

| \Oll as \i\”}\ l |
av soils are fine grained

ysrown and crumbly, but

Most of us think
f \\‘li\ L8 l
When rainfall is plentiful,

1 Silt soils have medium-
d and hold water

there are many kinds ¢

d water extremely well

\H\d h
clay soils can bec
sized qrains. Sandy soils
ast soils are a mixture 0
pe of soil that contains silt and sand

yme \\'xllt‘l'l«‘glt]u
are large graine
f clay, silt, and sand.

punrl\. MM . .

Loam is a ty
roughly equal amounts .

Factors That Affect Soil

The climate of an area may be the most important factor
that determines the type of soil that forms. The weathering
that breaks down rock to form soil takes place more quickly
in climates with a lot of rainfall and warm temperatures.

In tropical climates, the plentiful rainfall washes minerals
out of the topsoil into the subsoil. The result is that tropical
topsoil is very thin and not very fertile. In contrast, desert
areas receive very little rain, so weathering is slow. The little
rain that does fall evaporates quickly. Minerals that were
dissolved in the water collect on the soil surface.

The type of soil that forms also depends on the
kind of rock from which it forms. The kinds of
minerals in the rock affect the characteristics of
the soil. For example, reddish soils come from
rock with iron-rich minerals. The minerals also
can affect the weathering process.

Earthworms help soil formation by mixing
the soil and breaking down organic matter.
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Light-colored sandy soi,
have little organic moe

They are |orge 9r0ined
and drain quickly,

Peat is partly decoyed
plant material that
has been buried and
compressed in @ swo™
When dried, peat @ be
burned as fuel.

s an ideal soil for
lo:"‘"‘s. It holds water, of Loam g

drains well, and often

contoins organic matter.

Soil color also is affected by the amount of organic matter
in it. Soils with more organic matter are darker in color. Forest
soils from the eastern United States have a lot of humus and
are dark brown. The many leaves that fall from the forest
trees every autumn help form the humus. The decaying
leaves and plentiful rainfall form a thick, fertile soil. Tropical
soils, which have little humus, are lighter in color

Another factor that affects soil formation is the shape of the
land. Mountains usually have thin layers of topsoil because
much of the soil is eroded from their slopes. Land that is flat
usually has a thick layer of topsoil

Vv Lesson Checkpoint

I How are humus and organic matter related?

2 @ Compare and Contrast How do clay soils ditter
from sandy soils?

. LWL LTRSS Persuasive Write an

advertisement for an ideal soil for growing plants

It is formed from

Humus 1s dark colored

de(ayed p‘anf and

animal remains.
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Soil, which we often refer to as dirt,

Plants, which provide food, oxygen,
and many other things for us, require
soil for nutrients. Without seil, life on
made up of common materials. The
:::"Monﬂs

comes from decayed
remains, plant and animel

SOIL COMPONENTS

What hoabudﬁhudbu-l-upldtdm
of minerols ond water?

A squore raised gorden meosures 2 m on eoch side and is
15 cm deep. About whot volume of minercls would be in the
soil needed 10 fill the roised bed if the soil matches the somple
used in the circle groph? Whot volume of humus ond living
organisms would be in i?

hisoﬂiModeM?ZkM,?ﬂth"k
lost per yeor, worldwide, due 1o erosion. Write this number in
standord form end in scientific notation.

Min«alsinhsoﬂorowmud:::d%s’iu.?
porticles are between 4 x 102 mm x 10- M .
diameter. Wouidadoypaﬁdod\diso.w;mmdm
bo‘otgaormﬂa'hanaﬁkponidc?&pbm.
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Use Vocabulary

crystal [p 247) mineral (o 247

humus p 255) organic matter

: p. 255)
igneous rock

(p. 250) rock (p. 250)

metamorphic

sedimentary rock
rock (p.250)

(p. 250)

A
Write the term from the list above that best
matches each phrase

1. Any substance that is made of

things o

hvmg
r the rema ns of living ?hmgs

2. A nonliv ng, naturally occurring solid with

a definite chemical structure

r‘\'l
3. Rock that is made from pieces of rocks

and minerals

4. Formed from one or more minerals

combined

S. Rock that forms from molten rock that has
cooled and hardened —

6. 7
d

A m m
ne dark-colored matter formed fro

ed pl |

-CAyed plant and animal remains

7. / rall |
A naturally formed solid wit

. h Q de‘;mre
In ‘?'rnf_]v po'.e-'"

8. Rock that LL'NS when

One *ype of rock

changes into another type of rock
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12, Industrial diamonds are

rock-cutting saws, and m
9. Describe four characte

that can - Explain why diamonds ar
'JSOd to rdenfufy minerag! these items
10. Describe the three laye: d ing
11. Use the information in the table to ide
the mineral shown in the picture beloy

13. Predict Mosses and lichens beg
growing on bare ground

piece

next and explain why

Make a model to show why this is sc

@ Compare and
Contrast

15. Make o graphic organizer like the
one shown below. Fill in the correct

information to show how sandy soils and

clay soils are alike and different

weathered rock. Predict what will happer

14. Model Sedumemory fOCK rff’*‘s n igyers
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