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Just the Facts:
Earth and Space Science

INTRODUCTION

In 1994, geologists conducting research in Antarctica discovered a meteorite that was later determined
to have come from Mars. While this find is amazing in itself, some scientists also think the meteorite may
contain fossilized Martian bacterial

Discovering possible evidence of past life on Mars requires the understanding of basic facts—the structure
of bacteria, the atmospheric content of Mars, the gases contained in meteorites, elements commonly found
in space, the processes involved in impact cratering, and how fossilization occurs. The list is seemingly
endless. Without basic scientific knowledge, scientists would be unable to intelligently debate the prospect
of discovering past life on Mars.

In Just the Facts: Earth and Space Science, students will be exposed to the basic factual knowledge that will
allow them to conduct inquiry investigations, much like the experiments that real-world scientists conduct
every day. The worksheets and activities in this book will supplement your daily lessons, and some can be
used as stepping stones to full inquiry experiments that students can develop themselves.

The debate continues over whether or not Mars once contained life. Armed with scientific facts and
knowledge, scientists carry on the process of inquiry and discovery. Perhaps one day, it will be one of
your students who reveals the truth.
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Name: Date:

INTRODUCTION

Show What You Know! |
..-LLL_” o=

DIRECTIONS: Before you begin learning about this topic, complete the first three sections of the

KWL chart below. Under K, list what you already know about the topic. Under W, list what you would like

to find out about the topic. Once you have studied the topic, come back to the chart and list what you
learned under L.

uuuuuuuu
111111

TOPIC:

K W L

What | Know What | Want to Know What | Have Learned

Just the Facts: Earth and Space Science 8 CD-104135 e © Carson-Dellosa



Name: Date:

INTRODUCTION

Scientists Who Study
the Earth

I N

FI1LL THE BLANKS

No one scientist could know everything about the entire Earth—it is too large of a place! Scientists who are
interested in studying the earth specialize in one specific area, such as rocks or earthquakes. These scientists
go to school for many years to become experts in their fields. They also write reports that are often
published in scientific journals. What kind of Earth scientist would you like to be?

DIRECTIONS: \Write each type of Earth scientist in the correct blank below to match the scientists

with the topics they study.

S worD BANK  EESEEmasa
volcanologist planetary geologist geochemist
cartographer gemologist climatologist

petroleum geologist meteorologist seismologist
paleontologist hydrogeologist oceanographer

1. earthquakes and seismic activity

2. weather patterns

3. the rocks, soil, and structures found in the ocean

4, fossils, past life forms, and ancient climates

5. maps and the layout of Earth’s physical features, such as continents

6. gems, such as rubies and diamonds

7. water found in the earth

8. active and extinct volcanoes

9. chemical makeup of rocks

10. rocks on other planets

11. present-day and past climates

12. oil or gas that is below the surface of the earth

CD-104135 e © Carson-Dellosa 9 Just the Facts: Earth and Space Science




Name: Date:

A MINERALS

N D

Elements in Earth’s Crust

GRAPHING AND DATA ANALYSIS

There are 92 elements that occur naturally on the planet Earth. These 92 elements combine to make
everything you see around you, such as rocks, trees, ducks, and cars. Eight common elements in rocks
make up Earth’s crust. Of these eight, the two most abundant, oxygen and silicon, combine to make
silicates. Silicates are types of minerals. Many minerals fall into the silicate category, including quartz, mica,
and feldspar.

DIRECTIONS: The eight most common elements in Earth's crust are listed below by percentage.
On the blank graph below, create a bar graph using this data. Then, answer the questions that follow.

Name of Element Symbol Percentage of Crust
oxygen O 46.6 %
silicon Si 277 %

aluminum Al 8.1 %
iron Fe 5.0%
calcium Ca 3.6 %
sodium Na 2.8%
potassium K 2.6 %
magnesium Mg 21 %

ﬁ 50

3

g 40

Y

0 30

]

@ 2

820

c

910

C

0

n. 0 | . 1 1 . 1 1 . 1 1 . 1 1 . 1 1 . 1 1 . 1 1 . |

) Si Al Fe Ca Na K Mg

Element Symbol
1. What percentage of Earth’s crust is made up of the eight most common elements?

2. What percentage is made up of other elements?

3. What percentage of Earth’s crust is made up of oxygen and silicon?

Just the Facts: Earth and Space Science 10 CD-104135 e © Carson-Dellosa



Name: Date:

A ND

Meet the Minerals

DIRECTIONS: Find the minerals vocabulary words in the word search below. Words can be found
across, down, and diagonally. Then, on a separate piece of paper, write sentences for five of the words.

MINERALS

e, WORD BANK HHEEEEEEE
sulfur color streak mica Mohs scale
pyrite halite luster cleavage fracture
calcite magnetite talc ore gems

graphite quartz hardness crystal mineral
c 1 P L 1z A J P P OH I O QOAJ QV
L A F M F X WWH G F CS A UX B C Y B O
E K X OR WX R OS A U E R U T CV B U
Al P H A K R UOQ®P L L T K D E A QN M
V. X Y S CQ QK CX CFNILVNATLDKX
AAB R S TUHRMU I UWTWUX E X CD
G Q!9 ¢ uvU AWT MP TR L Y HS E S N E
E ETARRV UWRAEL L OR E TN S V
AW E L E T P I L NG B I N N P T E V Q
g G Q E U ZzZ B S I DA NMHTNT Y Y R M
W N Y CECS UDIK S G EV V B E V Y K
Y O AR S TR EAKRIKS T MTWG Y I
M X U Y J H EM I N ER A L I Z X T Q B
R I H S OQ A F MZ QS G H C T A P V D
p T P T F L G L Dz E S P O A R E H P G
Q b T A C I EV I P CACL K OB E C E
N I M L Zz T MM I T R R Z B Y E R B O X
Q ECUMU®PS NI KGEXR J B OA I L X
A S B E L H T GWN L A X UL P S I 0O G
/ V H F J L X H A A B R G X K C E E R W
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Name: Date:

ROCKS AND MINERALS

Meet the Minerals

i

CROSSWORD PUZZLE

DIRECTIONS: Complete the crossword puzzle.

3 4
5 6

7 8 K
N WY,

P

W\
0 N

10
1 12

ACROSS DOWN
3. the least accurate way to identify a mineral 1. mineral used in pencils
4. mineral with glassy luster, often clear or 2. magnetic mineral
milky white 5. mineral with silky luster that is used in
8. mineral whose common name is salt baby powder
9. A test for this mineral consists of pouring acid 6. flat mineral with flaky cleavage
over the mineral. 7. yellow mineral that smells like burnt matches
12.  describes how minerals break 10. determined by using a fingernail, penny,
13. fool's gold or nail
14. the way light reflects off the surface of 11. the color of the powder that is left when a
a mineral mineral is rubbed across a porcelain plate

Just the Facts: Earth and Space Science 12 CD-104135 ¢ © Carson-Dellosa



Name:

Date:

FI1LL

I N

Which Mineral Am I?

BLANKS

THE

A ND MINERALS

DIRECTIONS: Read the clues that describe a type of mineral. Write the name of the mineral from
the word bank on the line below its matching set of clues.

T T I T T T TN EEY
BEEFREFIRREERRRRNEREE

quartz
talc

1. Iam a yellow mineral.
My hardness is 2.
My streak is yellow.
Some people say that | smell like burnt
matches or rotten eggs.

Which mineralam I?

2. |am adark gray mineral.
My hardness is 1.
My streak is dark gray, and my luster
is greasy.
| am used in pencil lead.

Which mineral am I?

3. | may contain silver.
My cleavage is cubic.
My streak is black or dark gray.
My luster is metallic.

Which mineral am I?

WORD BANK

galena
sulfur
4.
5.
6.

CD-104135 e © Carson-Dellosa 13

St L e ey e U e e ey
EEEEEENEE R RSN NN EN RN NN NEE Y

e ETEENENNN TSN iy
JEEFEFC LR DL PEPLDEE PRPLT PEPHCE R P B B R

graphite
magnetite

| am a mineral that can be many
different colors.

My hardness is 7.

My streak is white.

 am a common mineral in sand.

Which mineral am I?

| am a gray, brownish-red, or
black mineral.

My hardness is 6-7.

My streak is black.

| am attracted to a magnet.

Which mineralam I?

| am a white or light gray mineral.
My hardness is 1.

My streak is white.

| am smooth to the touch, like soap.

Which mineral am I?

Just the Facts: Earth and Space Science



Name:

Date:

A ND

L L
n n

)
rmn

L i
= M EEEEEE]

MINERALS

Mineral Matching

P
ivai

n
civor ey

MYSTERY WORD

Many of the objects that you use every day are created from minerals. The minerals that we mine from the
earth help us perform many daily tasks and make our lives easier. Imagine what life might be like if we did
not have some of these objects. If we did not have electrical wiring, we would not have electrical switches
in our homes or schools. Without cement, our roads and sidewalks would not be usable for driving cars or

riding bicycles.

DIRECTIONS: Write each letter in the correct blank to match each mineral to its common use.
Within the answers of the first column, there is a hidden mystery vocabulary word. Use the clue at the

bottom of the page to help you find it.

Name of Mineral

1. ____ halite
2. mica
3. quartz

4,  silver

5.  talc

6. _____ graphite
7. calcite

8. __ chalcopyrite (copper ore)
9. gypsum
10. _ sulfur
1. feldspar
12. ___ mercury
13. _ chromium
14. uranium

Common Use

a.

b.

=h
:

baby powder
glass

pencil lead
electrical wiring
fireworks

paint

food seasoning
jewelry

chalk
thermometers
atomic energy
plaster and cement
porcelain sinks

car bumpers

MYSTERY WORD: This substance will fizz when placed on a calcite mineral.

Just the Facts: Earth and Space Science 14 CD-104135 e © Carson-Dellosa



Name: Date:

A ND MINERALS

Minerals All Around Us

FILL I N THE BLANKS

||||||||
111111

DIRECTIONS: Minerals can be found in many objects we use every day. Look around your
classroom and think about which objects might be made from minerals. Use the minerals in the table
below to identify other items in your classroom made from minerals.

Name of Mineral Common Use
mica paint, roofing materials, electronic insulators in televisions
pyrite sulfuric acid (used in batteries)
quartz glass, prisms, heat lamps
silver mirrors, dental and medical equipment, photography, jewelry
sulfur fertilizer, matches, fireworks, battery acid
hematite iron products, some cosmetics (eye shadow), steel
halite food seasoning, food preserver, water softener
gypsum plaster, sheetrock, cement
chalcopyrite (copper ore) electrical wiring, plumbing pipes and tubing, coins
fluorite pottery, ceramics, toothpaste
talc baby powder
feldspar porcelain toilets and sinks, ceramics, roofing materials, soap
calcite chalk
graphite pencil lead, lubrication for aircraft and auto instruments
Classroom Iltem Mineral Used to Create It

CD-104135 e © Carson-Dellosa 15 Just the Facts: Earth and Space Science



Name: Date:

A ND MINERALS

Minerals Rock!

MYSTERY WORD

DIRECTIONS: Write each word in the correct blank below to match the word with its definition.
Circle the named letter in each answer. Then, unscramble the circled letters to reveal the mystery word.

SESmmImmEmE WORD BANK _ESSSSmmss

NN EE NN EENEEEE
LE P e bbbl PR LR L b

Eb

magnetite luster color fracture
graphite gems hardness halite
cleavage talc streak
1. breaking along smooth, flat surfaces (eighth letter)
2, color left by a mineral in its powdered form (second letter)
3. least accurate way to identify a mineral
4, measure of how easily a mineral can be scratched (first letter)
5. breaking along rough, jagged surfaces
6. soft mineral often used in pencils (third letter)
7. mineral used in food seasoning (fourth letter)
8. mineral used to make baby powder (first letter)
9. mineral that is attracted to a magnet (first letter)
10. the way in which a mineral reflects light (fifth letter)
11. the most prized of the minerals; includes diamonds, rubies,

and emeralds

MYSTERY WORD: This mineral is used to create iron ore.

Just the Facts: Earth and Space Science 16 CD-104135 e © Carson-Dellosa



Name: Date:

AND MINERALS

||||||||

Magic Crystals

DIRECTIONS: Crystals are minerals in which atoms are arranged in orderly, repeating patterns. In
this activity, you will create and observe several different types of crystals.

||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

St e, MATERIALS RSt nn
2 tablespoons of table salt hot water small stickers for labeling
2 tablespoons of Epsom salt 3 small bowls measuring spoons
2 tablespoons of alum 3 stirring sticks graduated cylinder
magnifying lens food coloring

PROCEDURE:

1. Examine the table salt, Epsom salt, and alum using the magnifying lens. Draw what you see in
the chart below.

Table Salt Epsom Salt Alum

2. Use the stickers to label the first bowl table salt, the second bowl Epsom salt, and the third bow!
alum. Pour 30 mL of hot water into each bowl.

3. Slowly add the table salt, Epsom salt, and alum to their labeled bowls. Stir the water in each
bowl until no more of the solids will dissolve. Add a few drops of food coloring to each bowl to
simulate impurities that are found in nature. The crystals will also be easier to see.

4, Allow the solutions to sit undisturbed for several days or until there is no water left in the bowls.

CD-104135 e © Carson-Dellosa 17 Just the Facts: Earth and Space Science



Name: Date:

MAGIC CRYSTALS (CONTINUETD)

5. Use the magnifying lens to examine the crystals that formed in each bowl. Draw what you see in
the chart below.

Table Salt Epsom Salt Alum

RESULTS:

1. Describe the shape of the crystals that formed in each bowl.

2. How does the shape of each crystal compare to its shape before it was dissolved in water?

CONCLUSIONS:

3. What happened to the water in the bowls? Why do you think the water disappeared but the
crystals stayed behind?

4. How do you think crystals form in nature?

Just the Facts: Earth and Space Science 18 CD-104135 e © Carson-Dellosa



Name: Date:

AND MINERALS

Igneous, Sedimentary,
or Metamorphic? L

FILL IN THE BLANKS

[EEEEEEEEEEC

The rocks that make up Earth'’s crust are constantly changing over time. Rocks can form in several ways, and
each type of rock forms by a different process.

Sedimentary rocks are formed by cementation or compaction of sediments. Most sedimentary rocks
are made of materials that have been moved from their original places by water, wind, waves, or ice.
Sedimentary rocks form in layers over millions of years and may contain fossils.

Metamorphic rocks are formed by intense heat and pressure. All kinds of rocks—sedimentary, igneous,
and metamorphic rocks—can be changed by this process. These rocks are created by the heat and
pressure from the weight of Earth's crust bearing down from above.

Igneous rocks are formed by melting and crystallization. These rocks are created when hot liquids and
gases inside Earth’s mantle cool or when hot magma rises and melts other types of rocks in Earth’s crust.

DIRECTIONS: Use adictionary, science book, or the Internet to help you label each type of rock.
In each blank, write S for sedimentary, M for metamorphic, or / for igneous.

1. gneiss 11. sandstone
2. siltstone 12. basalt

3. limestone 13. pumice
4, granite 14. slate

5. conglomerate 15. breccia

6. obsidian 16. halite

7. rhyolite 17. gabbro

8. schist 18. quartzite
9. shale 19. flint
10. marble 20. tuff
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AND MINERALS

Il

Simply Sedimentary

CROSSWORD PUZZLE

DIRECTIONS: Complete the crossword puzzle.

1 2

ACROSS 10. afine-grained sedimentary rock that forms slate

1. type of sedimentary rock that forms when when placed under extreme heat and pressure

sediments stick together

3. type of sedimentary rock that forms when
minerals crystallize out of a solution

4, the breakdown of rock into smaller

sediments, beginning the process of
sedimentary rock formation 3. the process by which sediments are pushed

together in layers to form sedimentary rock

DOWN

1. the process by which sediments are stuck
together to form sedimentary rock

2. term for the layering of sedimentary rock

6. type of sedimentary rock that forms from the
remains of organisms 5. remains of plants and animals that have been

8. a coarse-grained sedimentary rock in which preserved in sedimentary rock

|arger rounded sediments can be seen 7. a sedimentary rock that forms from calcium

9. rock that forms when sediments are cemented carbonate and fizzes in acid

or compacted together
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The Pressure on
Metamorphic Rocks

MYSTERY WORD

DIRECTIONS: Write each word in the correct blank to complete each sentence below. Circle the
named letter in each answer. Then, unscramble the circled letters to reveal the mystery word.

SIS woRD BANK EESEEETEEEE
sculptures metamorphic magma
foliated nonfoliated sedimentary
grains pressure slate
1. Marble, gneiss, slate, and quartzite are examples of rock.

(sixth letter)

2, When mineral grains flatten and line up in layers, a metamorphic rock
has a texture. (third letter)

3. When mineral grains in a metamorphic rock do not form layers, the
rock has a texture. (first letter)

4, Metamorphic rocks can form from igneous, ,or other

metamorphic rocks. (seventh letter)

5. Metamorphic rocks form from intense heat and

6. Marble is often used in carving and monuments.
(second letter)

7. Heat from pockets of hot found in Earth’s crust can help
create metamorphic rocks.

8. As metamorphic rocks are created, the size and shape of the rock’s
are changed by heat and pressure. (fourth letter)

9. is a foliated metamorphic rock that can be used for
flooring, roofing, or chalkboards. (second letter)

MYSTERY WORD: This famous memorial in Washington, DC, is sculpted from marble.
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FILL IN
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Which Rock Am 1?

THE

P
ivai

n
civor ey

BLANKS

DIRECTIONS: Read the clues that describe a type of rock. Write the name of the rock from the
word bank on the line below its matching set of clues.

LTy
NN OSSN
EE NN EE RS

CrrLry ey Sy
BTN EE AW NN SN EE ]

1.

limestone

obsidian

| am a sedimentary rock.
| am made from fragments of other rocks.

I am formed from large-grained sediments.

My sediments are smooth and rounded.

Which rock am I?

WORD BANK

slate

conglomerate

4.

| am an igneous rock.

| am intrusive.

| have large mineral grains.

Because of my strength, | am often used in
making headstones.

Which rock am I?

| am a metamorphic rock.

| am a foliated rock.

| am formed from shale.

My minerals are pressed so tightly that |
am watertight.

Which rock am I?

ESERESERENE
EEEEEEEEWY

T EETEEEE
[RERENNERREENEEE

U L Ly ey ey ey gy
RS NN SN NS NS NN NN W
——- - 5 e

granite
marble

I am an igneous rock.

| am extrusive.

I'am usually black in color.

| am often referred to as volcanic glass.

Which rockam I?

I am a sedimentary rock.

| am made of calcium carbonate.

| can be found where water once stood.
Bubbles of gas are produced when acid is
placed on me.

Which rock am I?

| am a metamorphic rock.

I am a nonfoliated rock.

I am formed from limestone.

| am a popular rock among artists, since |
am easy to sculpt.

Which rock am I?
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A ND

The Rock Cycle

DIAGRAM LABELING

DIRECTIONS: Rocks can undergo three types of changes over millions of years as they move through
the rock cycle. For each transition between types of rocks, describe the change that occurs. Label the

arrows in the diagram below by writing each phrase from the word bank in the correct blank. Each phrase
will be used twice.

MINERALS

L L
n n

)

P
ivai

Lty
= M EEEEEE]

SUTSIEESSTIEESTIEE WORD BANK  TEEEm
melting and sedimentation and heating and
crystallization compaction pressure
1. 4,
2. 5.
3. 6.
N
1. 30
2. Metamorphic rock (marble) 4.,
6. 5.

7 /Q/CW
O L /A
' ////%//ﬂ/ Vi
i // ot ’
W, Yy //////// Lot
o ///// ,I/"I// N

it " //
7 i /
" .
.

Igneous rock (basalt) Sedimentary rock (sandstone)
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AND MINERALS

L' A "Rock”-ing Autobiography

CREATIVE WRITING

The rock cycle is the process that changes rocks from one form to another over long periods of time. This
cycle is continuous and is constantly occurring all over Earth.

DIRECTIONS: Imagine that you are a grain of sand at the bottom of a river. Write an original story
about your life that describes the changes you have undergone as you progressed through the rock cycle.
Include the types of rocks you have been, how you became each type of rock, and what type of rock you
might become next. If you need additional space, continue the story on a separate piece of paper.

Just the Facts: Earth and Space Science 24 CD-104135 e © Carson-Dellosa



Name: Date:

A ND MINERALS

[EEEEEEEEEEC

Modeling Rocks

INQUIRY INVESTIGATION

Sedimentary rocks are formed by cementation or compaction of sediments. Most sedimentary rocks
are made of materials that have been moved from their original places by water, wind, waves, or ice.
Sedimentary rocks form in layers over millions of years and may contain fossils.

Metamorphic rocks are formed by intense heat and pressure. All kinds of rocks—sedimentary, igneous,
and metamorphic rocks—can be changed by this process. These rocks are created by the heat and
pressure from the weight of Earth's crust bearing down from above.

Igneous rocks are formed by melting and crystallization. These rocks are created when hot liquids and
gases inside Earth’s mantle cool or when hot magma rises and melts other types of rocks in Earth’s crust.

DIRECTIONS: You will model the rock cycle using several pieces of clay. Follow the procedure as
you begin with one type of rock and change it into the other types of rocks.

MATERIALS =
three balls of different piece of newspaper colorful pencils
colors of clay
PROCEDURE:

1. Place a piece of newspaper on a table to work on. Choose one ball of colorful clay and divide it
into two equal pieces. Flatten each piece into a round disc.

2. Tear off small pieces from the other two balls of clay and roll them into tiny balls. Place these tiny
balls of colorful clay on top of one of the flat pieces. Place the other flat piece on top of the clay
balls. The model rock should look like this:

3. Color the picture above so that it looks like the model. What type of rock have you created?
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MODELING BRBROCKS (CONTINUED)

4. Press down hard on the model rock with your fist. Fold the rock in half and press down hard
again. Draw and color a picture of the rock in the space below.

5. What type of rock have you created?

6. Put the model rock between both hands and knead it for several minutes. As you knead the
clay, it should begin to feel warm. This represents the melting that rocks undergo when they
are below Earth’s crust. After a time, you may not be able to distinguish one color of clay from
another. Draw and color a picture of the rock in the space below.

7. What type of rock have you created?

CONCLUSION:

8. How is this process similar to the rock cycle? How is it different?
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The Weathering of Earth

L
i
I

Loty
civory

DIRECTIONS: Find the weathering vocabulary words in the word search puzzle below. Words can
be found across, down, and diagonally. Then, on a separate piece of paper, write sentences for five of

the words.
e i,
abrasion
acid rain
chemical
differential
Jo1 1 P D L K
A F X V. F H M
H Q R I O K M
Z B O M N R T
W D D T E A T
M1 z | W C N
P F N F N Q H
G F I DN H W
N E L Z V A W
Yy R I C E W E
Q E VvV N K B Q
P N P | G T G
R T Q V N X R
X 1L Z W L A
K A Q J E MV
T L F U U X |
M X P T A L T
u D I U H J Y
E O T N Q R F
/ B 72z A K L B

WORD BANK

—

O Cc 2= M < O @O W X U XN » mMm W o > m

© z O zZ N ™® m I P W O Z X O mMm N O N ™ =

gravity

ice wedging

mechanical
oxidation
Jov o
T R M
J C J
X 1 D
K E W
Q P M
R R S
R W B
F E A
I N G
L C D
X W A
A | R
D D R
I K L
G R V
O Z A
|l E N
W P R
B F
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roots
water
weathering

wind

Mz C zZz W P
L J 1 Q zZ C
p D E E F H
I O N Y W E
c J J Vv W M
Y B M M P |
Z W Yy P | C
T E D P W A
A S | O N L
N B K Y G B
Q C S N M F
Y I A O B
O R C L N M
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O H I R P T
L D R O K D
M R U O F K
T J X T X Q
C O S O A
H A J X Y M

Just the Facts: Earth and Space Science



Name: Date:

WEATHERING

The Weathering of Earth

CROSSWORD PUZZLE

H“HHIM'

DIRECTIONS: Complete the crossword puzzle.

1
2 3
4 5
6 7
8
9 10
n
12
ACROSS DOWN
2. the breakdown of rock into smaller pieces 1. weathering is a process by

which softer, less weather-resistant rocks are
worn away, leaving more weather-resistant
rocks exposed.

can be found in polluted rainwater; causes
chemical weathering

4. achemical reaction in which metal combines
with oxygen to form rust

7. Landslides are a form of mechanical weathering
caused by the force of : 3.

8. weathering is the breakdown
of a rock’s minerals by water, oxygen, carbon 5. the action of rocks grinding against each
dioxide, living organisms, and acid rain. other and wearing away exposed surfaces

weathering is the breakdown

of a rock into smaller pieces by freezing,
thawing, plant growth, or the actions of
animals.

10. element of nature that can cause mechanical

weathering by flowing over or carrying rocks
along in a current

9. caused when water in the cracks in rocks 6.
freezes and expands

11. causes mechanical weathering by blowing sand
against exposed rock

12. Plant can grow into
existing cracks in rocks and cause
mechanical weathering.
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Mechanical or Chemical?

FILL IN THE BLANKS

There are two types of weathering—mechanical and chemical. Mechanical weathering is when a rock

is physically broken into smaller pieces. The rock’s chemical composition does not change. Chemical
weathering is when a rock breaks down through a chemical change by water, air, or other substances. The
minerals in the rock are changed into new materials.

DIRECTIONS: Decide if each situation below describes mechanical or chemical weathering.
Write M for mechanical or C for chemical in each blank. Then, draw examples of the two types of
weathering in the boxes below.

1.

10.

2
3.
4

Limestone is dissolved by acid rain.
A large rock falls from a cliff and breaks.

Water in the cracks of a rock freezes and breaks apart the rock.

An old car sitting outside for several years forms rust on its underside.
Tree roots crack the foundation of a house.
Moss grows on the surface of a rock, producing pits.

A rock is carried along the bottom of a stream causing its edges to round over a

period of time.

A marble gravestone becomes difficult to read over time in an area with high pollution.

Wind blows sand against a rock formation in the desert.

A gopher burrows through coarse sediment and brings it to the surface.

Mechanical Weathering Chemical Weathering
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Mechanical Weathering

Weathering is the breakdown of rock into smaller and smaller pieces. It can take place over long or short
periods of time and by mechanical or chemical means. How does mechanical weathering affect the mass
of rock? The following experiment will help demonstrate the mechanical process of weathering.

Teansmesmeeanmasms. MATERIALS s
sample of limestone plastic bottle or jar with a lid stopwatch or clock
or sandstone balance or scale paper towels
water beaker

PROCEDURE:

1. Place the sample of rock in the tray of the balance. Find the mass of the rock. Record the mass in
the data table below in the space marked 0 minutes.

2, Fill the plastic bottle /5 full of water. Place the sample of rock in the bottle. Seal the bottle tightly
with the lid.

3. Shake the bottle for two minutes.

4. Pour the water from the bottle into the beaker. Remove the rock from the bottle. Use the paper
towel to gently pat the rock dry.

5. Place the rock on the tray of the balance. Find the mass of the rock. Record the mass in the
data table.

6. Repeat steps 2-5 nine more times (for a total of 20 minutes).

DATA TABLE:

0 2 4 6 8 10 | 12 14 | 16 18 | 20

Mass of
Rock (g)

RESULTS:

1. How did the mass of the rock change throughout the experiment?
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MECHANICAL WEATHERING (CONTINUED)

2. What was the total change in the mass of the rock from the beginning to the end of
the experiment?

CONCLUSIONS:

3. Why did the mass of the rock change from the beginning to the end of the experiment?

4. How does this experiment model an event that occurs naturally?

5. Create a line graph using the data collected in this experiment.

Mass of Rock (g)

0 2 4 6 8 10 12 14 16 18 20

Time (minutes)
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What’s in Our Soil?

DIRECTIONS: Write each letter in the correct blank to match each vocabulary term with its
definition. Then, copy the number of each answer into the box below with the matching letter. When
you add the numbers down, across, and diagonally, the sums should be the same.

1. humus a. All horizons of a soil together form a
2, soil profile b. the removal of minerals from soil from being dissolved in water
3. horizon C C. consists of leaves, twigs, and other organic
4 itt material that eventually decay and change into humus.
. itter
, d. top layer of soil in a soil profile; made of topsoil

5. horizon B

, e. layer directly below horizon A; made of humus, clay, and
6. ___ soi other minerals
7. ____ horizon A f. the bottom horizon in a soil profile; contains only partly
8. climate weathered rock
9. leaching g. mixture of rock particles, decayed organic matter, minerals, water,

and air
h. dark-colored decayed organic matter found in soil

i. pattern of weather that occurs in an area over a long period of
time and can affect the type of soil in that area

a b. c
d e. f
g h. i

MAGIC NUMBER =
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WEATHERING 0

Over the Horizon £

FE-TETEE

i

DIAGRAM LABELING/FILL IN THE BLANKS

DIRECTIONS: Write each term from the word bank in the correct blank to label the layers of the
soil profile. Then, write the name of each soil layer next to its correct description below. Some terms
will be used more than once.

———=————— \WORD BANK T
horizon O (humus) horizon R (bedrock) horizon C
horizon B horizon A

1.
2,
3.
4,
5.
6. Materials that are leached from
horizon A are deposited into this
horizon.
7. This horizon is composed of
unweathered bedrock.
8. This horizon contains large pieces
of broken-up bedrock.
9. This horizon is also known
as topsoil.
10. This horizon is lighter in color than horizon A since it is mostly clay and
contains little humus.
11. A soil profile with a thin amount of this horizon would not be able to
support the growth of many plants.
12. This top organic layer of soil contains leaf litter and humus.
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Fascinating Fossils
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I NN iy

WORD SEARCH

DIRECTIONS: Find the fossil vocabulary words in the word search puzzle below. Words can be
found across, down, and diagonally. Then, on a separate piece of paper, write sentences for five of
the words.

. WORD BANK

Eb

amber crinoid index fossil mosquito trace fossil
carbon dinosaur mammoth permineralization trilobite

cast fossil mold petrified

K X Vv G VvV z T C W K N E Q O L A J NG
/ AV X A I N R L J J W Q VY Q O K D O P
p DR L L K I 2 B I G T QU P H F | B L
y P U E G I X E S H I X F C 2z E | P S
S NCE E F T X M G U C L N A X I D E C
T o 1T R T I G A X F A F J QR QW T R T
c S R F I R'T X WA J M I T B O X R M Q
M A I EWN T E OQCUB G OF G A I H
O uvu L D GOQ O F I R CE L ENGF CNK
L R OwWwW J T S | | WY 2 E I R D J E E M
b H B K O F I NDUEX F OS S I L F R B
c uJyu I NU B F GG S M D CX H J S OO A O
K K T F M P L K T M E E A U C I Q S L N
H I E O O R Y E K A E R S S WH G S | G
o T b J S Z L V M OUS OTE X | Z A
L A E ON2Z S K GM A CR 2Z2 V E G L A L
/| K B X BV F I D OV MDGE S T E T P
/ B W B N I T W L T K F E K S H B H I D
J B I X B v MV H X V K O 2Z W K O O M
Z Y X O H S M O S Q U I T OB T N NV
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CROSSWORD

Fascinating Fossils

FOSSILS

PUZZLE

DIRECTIONS: Complete the crossword puzzle.

1 w
2 c\‘;‘\ 6 (‘Nv\
\f\,“ P "\-’}
NPV BN
*. >
3 g
2
~ ar a>
4 N Y -
e TN L e~ o
5 6 7
8

ACROSS

2. anempty cavity in rock where a plant or
animal was buried

4, fossils are the remains of
species that existed abundantly on Earth
for relatively short periods of time in
widespread areas.

8. process in which minerals fill in pore spaces
of an organism'’s tissues

9. hardened tree sap in which preserved
insects can sometimes be found
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DOWN

1. remains, imprints, or traces of naturally
preserved organisms

3. describes an organism whose tissues are
completely replaced by minerals

5. A fossil is preserved evidence
of animal activity, such as a track or burrow.

6. an object created when minerals and
sediment fill a mold, creating an exact copy
of the buried organism

7. Theisotope of —14 is useful for
dating bones, wood, and charcoal up to
75,000 years old.

Just the Facts: Earth and Space Science



Name: Date:

FOSSILS

Unconformities

i

MATCHING AND LABELING

An unconformity is a rock surface that represents a missing part of the geologic record. In studying
unconformities, geologists place them into three separate categories: disconformities, nonconformities,
and angular unconformities.

DIRECTIONS: Write each letter in the correct blank to match the type of unconformity with
its definition. Then, label each rock diagram below as a disconformity, a nonconformity, or an
angular unconformity.

1. nonconformity a. Younger layers of sedimentary rock lie on top of older
. , layers of flat-lying sedimentary rock, which show signs

2. ___ disconformity of erosion by wind, water, or ice.

3. ___ angular unconformity b. Sedimentary rock layers lie on top of an eroded surface
of igneous or metamorphic rock.

¢. Rock layers, found below a layer of younger

sedimentary rock, appear to be tilted or folded.

4.

5.

6.
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FOSSILS

i

Layers of Rock

DIAGRAM LABELING

Like the layers in a cake, sediments are layered in the order in which they were deposited. This is called the
principle of superposition. Scientists can study a cross section or core samples from an area and
determine which types of rocks are the oldest and which are the youngest. When fossils are uncovered,
their ages can often be determined based upon the rock layer in which they are found.

DIRECTIONS: ook at the cross sections of the rock layers below. Determine the order in which the
rock layers were deposited, from oldest to youngest, and write the letters in the correct blanks.

006
6 0
o 0
4 b

o 6
[ A T o
| 1 ] - s °
— — —— —— — —_—

T == S o
— T~ = 2 ° °0° o 9 o S 9
— — ) o (]
—_ TRNC o o o () L]

i e

OLDEST YOUNGEST

OLDEST YOUNGEST
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Millions of Years Ago . . .

civor ey

Geologic time is often hard to visualize. Earth’s history spans many millions of years, but exactly what
does one million look like? One million is a pretty big number. Since the geologic time scale is divided
into periods that are millions of years in length, it can be difficult to understand the vast amount of
time involved.

DIRECTIONS: Use page 39 to help you answer and visualize the solution for each problem. Use the
space below each problem to show your work.

1.

To help you visualize what a million looks like, look at page 39. It is covered with the letter x.
There are approximately 3,300 Xs on the page. How many pages would you need for
1,000,000 Xs? Use the space below to show your work.

Answer:

Dinosaurs died out near the end of the Cretaceous Period 65 million years ago. How many pages
would you need to show 65 million Xs?

Answer:

Trilobites are extinct organisms with hard outer skeletons that lived during different periods. The
Cambrian Period, during which Trilobites first appeared, lasted about 39 million years. How many
pages would you need to show 39 million Xs?

Answer:

Trilobites inhabited Earth’s oceans for more than 200 million years. How many pages would you
need to show 200 million Xs?

Answer:
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MILLIONS OF YEARS AGO... (CONTINUED)

) 9:9,:9.9.9.9.9.9.9.9.9,.9,0.0.9.9.0.9.9.9.9.9.0.9.9.0.9.9.9.9,:9.9.9.9.9.9.9.9.9,9.9.9.9.0.9.9.9.9,.9,9.9.9.9.0.9.9.9,.9.0.9.9.9.0.9.9.9.9.9.9.9.9.9.9.9.99.9.99.999994
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1 9:9,:9.9.9.9.9.9.9.9.9,.9,0.0.9.9.0.9.9.9,.9.9.0.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9,9.9.9.9.0.9.9.9.9.9,9.9.9:0.0.9.9.9.9.0.0.9.0.0.9.9.9.9,9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.94
1 9:9,:9.9.9.9.9.9.9.9.9.9,0.0.9.9.0.9.9.9,.9.9.0.9.9.9.9.9.9.9,.9.9.9.9.9.9.9.9.9,9.9.9.9.0.9.9.9.9.9,0.9.9:0.0.9.9.9.9.0.0.9.0.0.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.94
1 9:9,:9.9.9.9.9.9.9.9.9.9,0.0.9.9.0.9.9.9,.9.9.0.9.9.9.9.9.9.9,.9.9.9.9.9.9.9.9.9,9.9.9.9.0.9.9.9.9.9,9.9.9:0.0.9.9.9.9.0.9.9.0.0.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.0.9.9.94
1 9:9,:9.9.9.9.9.9.9.9.9.9,0.0.9.9.0.9.9.9.9.9.0.9.9.0.9.9.9.9,9.9.9.9.9.9.9.9.9,9.9.9.9.0.9.9.9.9.9,0.9.9:0.0.9.9.9.9.0.0.9.0.0.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.0.9.9.94
1 9:9,:9.9.9.9.9.9.9.9.9.9,0.0.9.9.0.9.9.9.9.9.0.9.9.9.9.9.9.9,.9.9.9.9.9.9.9.9.9,9.9.9.9.0.9.9.9.9.9,0.9.9:0.0.9.9.9.9.0.0.9.0.0.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.0.9.9.94
1 9:9,:9.9.9.9.9.0.9.9.9.9,0.0.9.9.9.9.9.9,.9,.9.0.9.9.9.9.9.9.9,.9.9.9.9.9.9.9.9.9,9.9.9.9.0.9.9.9.9,.9,9.9.9:9.0.9.9.9,.9,.0.9.9.0.0.9.9.9.9,.9.9.9.9.9.9.9.9.9,.9.9.9.9.9.9.9.94
1 9:9,:9.9.9.9.9.9.9.9.9.9,0.0.9.9.0.9.9.9,.9.9.0.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9,9.9.9.9.0.9.9.9.9,.9,0.9.9:0.0.9.9.9,.9,.0.9.9.0.0.9.9.9.9,.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.94
1 9:9,:9.9.9.9.9.9.9.9.9,.9,0.0.9.9.0.9.9.9,.9,.9.0.9.9.9.9.9.9.9,:9.9.9.9.9.9.9.9.9,9.9.9.9.0.9.9.9.9,.9,9.9.9:0.0.9.9.9,.9.0.0.9.0.0.9.9.9.9,.9.9.9.9.9.9.9.9.9.9.9.9.9.0.9.9.94
) 9:9,:9.9.9.9.9.9.9.9.9.9,0.0.9.9.9.9.9.9,.9.9.0.9.9.9.9.9.9.9,.9.9.9.9.9.9.9.9.9,9.9.9.9.0.9.9.9.9.9,0.9.9:0.0.9.9.9.9.0.9.9.0.0.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.94
1 9:9,:9.9.9.9.9.9.9.9.9,.9,0.0.9.9.0.9.9.9,.9.9.0.9.9.9.9.9.9.9,9.9.9.9.9.9.9.9.9,9.9.9.9.0.9.9.9.9.9,0.9.9:0.0.9.9.9.9.0.0.9.0.0.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.0.9.9.9
1 9:9,:9.9.9.9.9.9.9.9.9.9,0.0.9.9.0.9.9.9,.9.9.0.9.9.9.9.9.9.9,.9.9.9.9.9.9.9.9.9,9.9.9.9.0.9.9.9.9.9,0.9.9:0.0.9.9.9.9.0.0.9.0.0.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.0.9.9.94
1 9:9,:9.9.9.9.9.9.9.9.9,.9,0.0.9.9.0.9.9.9,.9.9.0.9.9.9.9.9.9.9,:9.9.9.9.9.9.9.9.9,9.9.9.9.0.9.9.9.9.9,0.9.9:0.0.9.9.9.9.0.9.9.0.0.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.94
1 9:9,:9.9.9.9.9.0.9.9.9.9,0.0.9.9.0.9.9.9.9.9.0.9.9.9.9.9.9.9,:9.9.9.9.9.9.9.9.9,9.9.9.9.0.9.9.9.9.9,9.9.9:0.0.9.9.9.9.0.9.9.0.0.9.9.9.9,.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.94
1 9:9,:9.9.9.9.9.9.9.9.9.9,0.0.9.9.0.9.9.9,.9.9.0.9.9.9.9.9.9.9,.9.9.9.9.9.9.9.9.9,9.9.9.9.0.9.9.9.9.9,9.9.9:0.0.9.9.9.9.0.9.9.0.0.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.0.9.9.94
) 9:9,:9.9.9.9.9.9.9.9.9.9,0.0.9.9.0.9.9.9.9.9.0.9:9.9.9.9.9.9,.9.9.9.9.9.9.9.9.9,9.9.9.9.0.9.9.9.9.9,9.9.9:0.0.9.9.9.9.0.9.9.0.0.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.94
1 9:9,:9.9.9.9.9.0.9.9.9.9,9.0.9.9.9.9.9.9,.9.9.0.9.9.9.9.9.9.9,:9.9.9.9.9.9.9.9.9,9.9.9.9.0.9.9.9.9,.9,9.9.9:9.0.9.9.9,.9.0.9.9.0.0.9.9.9.9,.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.94
) 9,:9,:9.9.9.9.9.9.9.9.9,.9,0.0.9.9.0.9.9.9,.9.9.0.9.9.9.9.9.9.9,.9.9.9.9.9.9.9.9.9,9.9.9.9.0.9.9.9.9.9,9.9.9:0.0.9.9.9.9.0.0.9.0.0.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.94
1 9:9,:9.9.9.9.9.9.9.9.9,.9,0.0.9.9.0.9.9.9,.9.9.0.9.9.0.9.9.9.9,9.9.9.9.9.9.9.9.9,9.9.9.9.0.9.9.9.9.9,9.9.9.9.0.9.9.9,.9.0.0.9.0.0.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.94
) 9:9,:9.9.9.9.9.9.9.9.9,.9,0.0.9.9.0.9.9.9.9.9.0.9.9.9.9.9.9.9,.9.9.9.9.9.9.9.9.9,9.9.9.9.0.9.9.9.9.9,9.9.9:0.0.9.9.9,.9.0.0.9.0.0.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.94
) 9:9,:9.9.9.9.9.9.9.9.9,.9,0.0.9.9.0.9.9.9,.9,.9.0.9.9.9.9.9.9.9,.9.9.9.9.9.9.9.9.9,9.9.9.9.0.9.9.9.9.9,9.9.9.9.0.9.9.9,.9.0.0.9.0.0.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.94
1 9:9,:9.9.9.9.9.9.9.9.9.9,0.0.9.9.0.9.9.9.9.9.0.9.9.9.9.9.9.9,.9.9.9.9.9.9.9.9.9,9.9.9.9.0.9.9.9.9.9,.9.9.9:0.0.9.9.9.9.0.9.9.0.0.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.94
) 9:9,:9.9.9.9.9.9.9.9.9.9,0.0.9.9.0.9.9.9.9.9.0.9.9.9.9.9.9.9,:9.9.9.9.9.9.9.9.9,9.9.9.9.0.9.9.9.9.9,.9.9.9:0.0.9.9.9,.9.0.0.9.0.0.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.94
1 9:9,:9.9.9.9.9.9.9.9.9,.9,0.0.9.9.0.9.9.9,.9.9.0.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9,9.9.9.9.0.9.9.9.9.9,9.9.9:0.0.9.9.9.9.0.0.9.0.0.9.9.9.9,9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.94
) 9:9,:9.9.9.9.9.9.9.9.9,.9,9.0.9.9.0.9.9.9,.9.9.0.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9,9.9.9.9.0.9.9.9.9.9,9.9.9.0.0.9.9.9.9.0.9.9.0.0.9.9.9.9.9.9.9.9.9.9.9.99.9.99.9.99994
1 9:9,:9.9.9.9.9.9.9.9.9.9,0.0.9.9.9.9.9.9.9.9.0.9.9.0.9.9.9.9.9.9.9.9.9.9.9.9.9,9.9.9.9.0.9.9.9.9.9,9.9.9.0.0.9.9.9.9.0.0.9.0.0.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.94
1 9,:9,:9.9.9.9.9.9.9.9.9.9,0.0.9.9.0.9.9.9.9.9.0.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9,9.9.9.9.0.9.9.9.9.9,.9.9.9:0.0.9.9.9.9.0.0.9.0.0.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.94
1 9:9,.9.9.9.9.9.9.9.9.9.9,0.0.9.9.0.9.9.9,.9.9.0.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9,9.9.9.9.0.9.9.9.9.9,.9.9.9:0.0.9.9.9.9.0.0.9.0.0.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.99.994
1 9:9,:9.9.9.9.9.9.9.9.9.9,0.0.9.9.0.9.9.9,.9.9.0.9.9.0.9.9.9.9.9.9.9.9.9.9.9.9.9,9.9.9.9.0.9.9.9.9.9,9.9.9:0.0.9.9.9.9.0.0.9.0.0.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.94
1 9:9,:9.9.9.9.9.9.9.9.9.9,0.0.9.9.0.9.9.9,.9.9.0.9.9.0.9.9.9.9.9.9.9.9.9.9.9.9.9,9.9.9.9.0.9.9.9.9.9,9.9.9:0.0.9.9.9.9.0.9.9.0.0.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.94
1 9:9,:9.9.9.9.9.9.9.9.9.9,0.0.9.9.0.9.9.9,.9.9.0.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9,9.9.9.9.0.9.9.9.9.9,9.9.9:0.0.9.9.9.9.0.0.9.0.0.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.94
) 9:9,.9.9.9.9.9.9.9.9.9.9,0.0.9.9.0.9.9.9,.9.9.0.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9,9.9.9.9.0.9.9.9.9.9,9.9.9:0.0.9.9.9.9.0.0.9.0.0.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.94
) 9:9,.9.9.9.9.9.9.9.9.9.9,0.0.9.9.0.9.9.9.9.9.0.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9,9.9.9.9.0.9.9.9.9.9,9.9.9:9.0.9.9.9,.9,.0.9.9.0.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.99.994
1 9:9,:9.9.9.9.9.9.9.9.9.9,0.0.9.9.0.9.9.9,.9.9.0.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9,9.9.9.9.0.9.9.9.9.9,.9.9.9:0.0.9.9.9.9.0.0.9.0.0.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.94
1 9:9,:9.9.9.9.9.9.9.9.9.9,0.0.9.9.0.9.9.9,.9.9.0.9.9.0.9.9.9.9,.9.9.9.9.9.9.9.9.9,9.9.9.9.0.9.9.9.9.9,0.9.9:0.0.9.9.9.9.0.0.9.0.0.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.94
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FOSSILS

INQUIRY INVESTIGATION

A paleontologist is a scientist who studies the remnants of ancient life by examining fossilized remains,
such as bones or shells. Sometimes, paleontologists only have a few bones to help in determining the type
of animal from which the bones came. They also may try to determine what the animal ate, where it lived,
and how it may have died. In the rare instance when the complete skeleton of a new type of animal is
found, paleontologists attempt to piece together the bones of the animal. This is similar to putting together
a puzzle without having a picture to look at.

e e——=  MATERIALS e
Mystery Animal Bones worksheet (page 41) construction paper
scissors glue
PROCEDURE:

1. Carefully cut out each bone from the Mystery Animal Bones worksheet.

2. Many species have bones that are similar in appearance and function. Use a science book, an
encyclopedia, or the Internet to find a labeled diagram of a human skeleton. Use this to guide you as
you piece together the mystery animal bones.

3. Once you have pieced the skeleton together, have your teacher check it. Then, glue the completed
skeleton to a piece of construction paper.

CONCLUSIONS:
1. What type of animal did you piece together?

2. How is this activity similar to the work of a real paleontologist? How is it different?

3. Why is it important for paleontologists to be experts in both anatomy and geology?

4. Sometimes several skeletons are found buried together in the same location. Why would this
make a paleontologist’s job more challenging?
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Name: Date:

PLATE

Earth’s Shifting Surface

L 1ty L L
[ RN N] civory

TECTONICS

WORD SEARCH

DIRECTIONS: Find the plate tectonics vocabulary words in the word search puzzle below. Words can
be found across, down, and diagonally. Then, on a separate piece of paper, write sentences for five of
the words.

HHSSUSI Y WORD BANK HSM——

asthenosphere crust mantle subduction

continental drift divergent outer core transform

convergent inner core plates Wegener

core lithosphere seafloor spreading

O HNCZ L W Z L F T HS G UOQG Z N T
g I H Y G FW J CLV X E E OY X E T D
T 1 QQ 1T X G Q A E I L P A P COD X SV
E L L J M B NWRCTAWFAWU T QU Z
R B DCTWOGW RMHEF L OFPD 2z T B T
c w2z OR CR J D OOQDOATCDT L DK
OV WwWN F V F S R S NHOE I P U L UW
R R AT COUFH Y P F ER P N T I C C N
EWS IV HOAMMHAGZ S X L R D O T G
y K T N E G J O P E R X P G H A J N | S
N J H EH I T V OR DQRK I T TV OD
/Il A°AE N M A N T L E W L E Q E R H E N |
c J N T E R WN E X HX A Y Z A X R S V
b NOAGNEWREX T B D HMNB G B E
v IS L CMGVY MRWM I R CS | E F R
X L P DR I E J QY CGNIB X F V N A G
GWMHIR UB NN J DB OGOCCOMT L E
ML E IS GE R HWB CR V J R I S C N
AADR F T I R F B CA L MECMX P Y T
FAE T X UV Zz K T U E Y CQ X S Z L A
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Name: Date:

PLATE

TECTONICS

Earth’s Shifting Surface

CROSSWORD PUZZLE
DIRECTIONS: Complete the crossword puzzle.

i

1
2 3
4
5

6 7

8

9
10
ACROSS 10. theory that the continents are slowing

3. thickest layer of Earth; located between the moving apart from each other

crust and core
4. scientist who proposed the theory of DOWN

continental drift 1. pieces of lithosphere move slowly over this
6. Earth’s crustis divided into many different soft layer of the mantle

tectonic : 2. Seafloor is the process by
7. layer of liquid iron and nickel that lies under which new crust is created when the seafloor

the mantle and surrounds the inner core moves apart and magma rises up.
8. rigid layer of Earth consisting of the crust and 5. thinnest, outermost layer of Earth; ranges

upper part of the mantle from 5 to 100 km thick
9. dense center of Earth; made of solid iron

and nickel

CD-104135 e © Carson-Dellosa 43 Just the Facts: Earth and Space Science



e

The Puzzle of Pangaea

INQUIRY INVESTIGATION

Millions of years ago, Earth was a very different place. Since that time, climates have changed and different
species have emerged, evolved, and become extinct. Landforms also have changed dramatically. In 1912,
a scientist named Alfred Wegener introduced his theory of continental drift. \Wegener had noticed
the continents could be pieced together like a rough puzzle. The continents fit together to form one large
continent that Wegener called Pangaea.

Earth's crust is broken into many pieces. These pieces are called plates. There are 12 main plates on the
earth’s surface, which slide very slowly on the mantle’s upper layer. Over time, the plates have slowly
changed positions and have moved the continents into their present-day locations. The plates are still
moving very slowly, at a rate of one to two centimeters per year!

Cut out the seven present-day continents below. Then, try to piece them together to form the continent of
Pangaea. Be aware that the continents will not fit together exactly. Over millions of years, the levels of the
oceans have varied. The oceans have eroded and changed the coastlines of the continents.

@@Q
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Name: Date:

PLATE TECTONICS

A Controversial Idea
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CREATIVE WRITING

In 1912, Alfred Wegener proposed his ideas on continental drift. According to his hypothesis, the
continents have not always been in their current locations. Rather, over millions of years, they have slowly
moved into their present-day positions.

Many other scientists did not accept Wegener's ideas at the time; they felt he could not provide enough
evidence in favor of them. Since then, scientists have discovered more evidence to prove the theory of
continental drift.

DIRECTIONS: Pretend that you are Alfred Wegener and you are living now. You have your original
evidence for continental drift, plus all of the newer evidence discovered by other scientists that supports
your ideas. Write a speech that outlines the evidence and attempt to convince today's scientists that your
ideas are correct.
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PLATE TECTONICS

Know Your Boundaries

b

MATCHING/DIAGRAM LABELINSG

DIRECTIONS: \Write each letter in the correct blank to match each vocabulary term with its
definition. Then, use the same terms to label the diagrams below. Some diagrams can be labeled with
more than one term.

1. _ transform a. When two tectonic plates push into each other, the place
, the two plates meet is called a boundary.
2. _ seafloor spreading
. o b. When two tectonic plates move away from each other, the
3. ___ continental collision boundary between them is called a boundary.
4. ___ convergent ¢. When two tectonic plates slide past each other horizontally,
5. riftvalley the boundary between them is called a
boundary.
6. _ divergent
d. New crustis created when the seafloor moves apart. New
7. ___ subduction magma continuously rises up to fill in the space. This process
is called
e. A zone is where a continental plate and an

oceanic plate collide, forcing the oceanic plate under the less
dense continental plate.

f. A forms at the place where two continental
plates pull apart.

g. A occurs when two continental plates collide,
pushing the continental crust up to form mountains.

S

|

i

)

%

9 1.

Just the Facts: Earth and Space Science 46 CD-104135 ¢ © Carson-Dellosa




PLATE TECTONICS

DIAGRAM LABELING/FILL IN

DIRECTIONS: Write each term from the word bank in the correct blank to label the diagram of
Earth's interior. Then, write each term next to its correct description below.

St WORD BANK SESSSSsmssnn
lithosphere mantle outer core
asthenosphere inner core crust
1.
QD
2.
3.
4.
4 5 6
5.
7
6. :
7. layer of molten iron and nickel that surrounds the inner core
8. thinnest, outermost layer of Earth; ranges from 5 to 100 km thick
9, layer of hot, solid material between the crust and Earth's core
10. rigid layer consisting of the crust and uppermost part of the mantle
1. dense sphere of solid iron and nickel at the center of Earth
12. soft layer of the mantle on which pieces of lithosphere slowly float
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TECTONICS

PLATE

A Current Event

A pot of water on a stove will experience rising and sinking water currents due to the unequal heating of
the pot. When the stove is on, hot, less dense water rises. As the hot water reaches the surface, it cools and
sinks to the bottom of the pot. This process is similar to what happens to molten rocks in Earth’s mantle.
These movements of a material are called convection currents.

MATERIALS i

Eb

NN NN NSNS SIS NSNS NNENEEENNENE
L EEEPHERL FEET LEFC T L VEFPFFEFLE OF W UL,

9"x 13" (32x 23 x5cm) portable stove top food coloring
clear glass baking dish water oven mitts
PROCEDURE:

1. Fill the baking dish half full with water.

2. Carefully place the dish on the portable stove top. Turn the stove on to a low temperature. The
dish will become hot quickly. If you need to adjust the position of the baking dish, wear oven mitts.

3. Add a few drops of food coloring to the water in the center of the dish. Observe the movement
of the water in the dish. Draw a diagram of what happens in the chart below.

4. Try adding food coloring to different locations in the dish. Draw a diagram of what happens in
the chart.

Center Left Side Right Side

CONCLUSIONS:

1. Describe the convection currents that occurred in the heated baking dish of water.

2. Inyour own words, describe what caused the convection currents that occurred in the dish.
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EARTHO GQUAKES

Quaking, Shaking Earth

DIRECTIONS: Find the earthquake vocabulary words in the word search puzzle below. Words can

be found across, down, and diagonally. Then, on a separate piece of paper, write sentences for five of
the words.

L
i
I

e WORD BANK s

epicenter magnitude secondary wave seismic waves reverse
fault primary wave seismograph seismology strike-slip
focus Richter scale surface wave normal
D L K Y ug w R E V E R S E P O F B P K
X L R R C Y C G P B E X R H 2Z P DV Q C
EQHV J Zz QV QCC®PHD J A P M O R
MG M F J H X I DB S A I L R QY O D I
s ¢ E AT CB MX O F B R C T NWC C S
wW D W J G OK A F K L O I V EM T X J S
N W I Z S N QOQNWIBYWMOCGX N P L C T
J S B WED 1 S F OTS HWUL S T S V R
s F K T C T Q T 2 F V E T Z2 S E R E P |
L U X X os v z Uu QoD I E T U I C I R K
S H R KN J B UV DUSRD P S L S I E
F I T F D ONZ GO EMS F R MQOMM S
J X J J A E R K T K B O C F A I F O A L
R B UQR CKML DWNILAAIFCS G R I
P F DD Y QE Y A J GO L UWMWR R Y P
B J C I wW CNWOQL P G E L A AV A WC
u L X K A F Y S A H N Y C T WV L P A U
s P Q T VvV J W X K V A | IV Y E W H V L
c L F P E CAB GWE A Y Z F S Q Q E Y
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EARTHO QUAKES

Quaking, Shaking Earth

CROSSWORD PUZZLE

i

DIRECTIONS: Complete the crossword puzzle.

1

ACROSS DOWN
3. the study of earthquakes and seismic waves 1. break in Earth's crust where pieces of the crust
that move through and around Earth move relative to each other
5. the waves that arrive after primary waves; they 2. the fastest waves that compress and expand
move the ground back and forth the ground like an accordion
6. an instrument that records seismic waves 3. waves that can make the ground roll like ocean

waves; they usually cause the most damage
during an earthquake

4. pointinside Earth where rock that is under
stress breaks causing an earthquake

N

measure of released energy of an earthquake

8. point on Earth's crust directly above the focus
of an earthquake

5. energy waves that are vibrations traveling
through Earth
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EARTHO QGUAKES

Earthquake Travel Times

DATA ANALYSIS

When an earthquake occurs, seismic waves are produced that move outward in all directions from

the focus. The focus is the point in the earth where energy is released. There are two basic types of
seismic waves. Primary waves, or P waves, travel faster and are the first waves to arrive at distant seismic
observation stations. Secondary waves, or S waves, travel slower and arrive at observation stations after
the P waves. Although P and S waves start at the same time, they get farther apart as they travel away from
the earthquake.

DIRECTIONS: Use the graph of travel times for P and S waves to answer the questions below.

1. How long does it take a P wave to 19
travel 2,000 km? 18
17
e
16 z
2. How long does it take an S wave 15 /s
to travel 3,000 km? 14 /'

13
5 /
11

10 /

3. How far does a P wave travel in
four minutes?

4. How far does an S wave travel in
four minutes?

Travel Time (minutes)
O

5. |If both waves travel for six minutes,
which wave travels farther?

/

6. What happens to the time
difference between P and 1,000 2,000 3,000 4,000 5,000 6,000 7,000

S waves as the distance the Epicenter Distance (km)
waves travel increases?

- N W b U1 O N
\

7. About how far away is the epicenter from a seismograph station that recorded a five-minute
difference between P wave and S wave arrival times?
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EARTHAO GUA

K E S

Earthquake Locations

Date:

DIRECTIONS: The map on page 53 shows the major tectonic plates on Earth. Use an atlas to find
the location of each earthquake epicenter listed below. Mark each city or area on the map with a small dot.

Then, answer the questions below.

Past Earthquake Epicenters

Shaanxi, China

San Francisco, CA, United States

Loma Prieta, CA, United States

Calcutta, India

Tokyo, Japan

Kobe, Japan

Lisbon, Portugal

Concepcion, Chile

Northridge, CA, United States

New Madrid, MO, United States

Tangshan, China

Maharashtra, India

Charleston, SC, United States

Mexico City, Mexico

Luzon, Philippines

1. Are any of these earthquake epicenters found along plate boundaries? If so, why do you think
earthquakes have occurred there in the past?

2. In which of the above locations would an earthquake be most likely to occur in the future? Why?

3. Where do you think people are relatively safe from earthquakes? Why?

4. \Why is a map showing locations of past earthquakes useful to scientists?
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Name: Date:

EARTHO QOGUAKES

Whose “Fault” Is It?

DIAGRAM LABELING

-

A fault is a break in Earth's crust where pieces of the crust slip past each other. The rocks on both sides

of the fault can move up, down, or sideways. There are three main kinds of faults: normal, reverse, and
strike-slip. Label each diagram below by writing the type of fault it represents in the correct blank. Then,
write the type of fault below its definition at the bottom of the page.

1. This type of faultis caused by tension forces.

T
7 Ny ‘

2. This type of fault is caused by shear forces. e ACED

3. This type of fault is caused by compression forces.

N

4. Rocks on either side of the fault move past each other without moving up or down.
The San Andreas Fault is an example of this type of fault.

5. Rocks on one side of the fault move down in relation to rocks on the opposite side of the fault.
The Teton Range in Grand Teton National Park was produced by this type of fault.

6. Rocks on one side of the fault are forced up and over the rocks on the opposite side of the fault.
This type of fault produced the Appalachian Mountains range in the eastern United States.
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EARTHO QGUAKES

Quaking Elsewhere!

Earthquakes are vibrations that are produced by the movement of pieces of Earth’s crust. While we

usually only think of quakes that occur here on Earth, other objects in our solar system experience different
types of quakes.

L
i
I

DIRECTIONS: Use science books, encyclopedias, or the Internet to research quakes that occur on the
sun, moon, and Mars. Then, compare and contrast these quakes with earthquakes. If you need additional
space, continue your descriptions on a separate piece of paper.

Sunquakes:

Moonquakes:

Marsquakes:

How are they similar How are they different

Type of Quakes to earthquakes? from earthquakes?

Sunquakes

Moonquakes

Marsquakes
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EARTHO QQUAKES

Shakedown!

Engineers who design buildings for earthquake-prone areas must keep the possibility of earthquakes in
mind. People can be injured by the total or partial collapse of a building. They can also be injured by pieces,
such as broken glass, falling from structures. It would be very expensive and difficult to create a building
that is “earthquake proof” Instead, engineers try to create earthquake-resistant buildings. These are
buildings that may suffer damage but will keep the people inside and around the outside of the building
safe. In this activity, you will become an engineer who designs an earthquake-resistant skyscraper.

St e, MMATERIALS 3RSttt nn i
building blocks craft sticks toothpicks any additional teacher-
dictionary rubber bands meterstick approved materials

PROCEDURE:

1. Stack 8-10 blocks on top of each other on your desk to create a skyscraper. Draw a picture of the
skyscraper in the chart below.

2. Hold the dictionary one meter above your desk. Drop it onto the desk next to the skyscraper.
Record your observations in the chart.

Drawing of Skyscraper Effect of Earthquake
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SHAKEDOWN! (CONTINUED)

3. Use the blocks and the other building materials to create a skyscraper that can resist the shaking
caused by the dictionary being dropped onto the desk. You may use some or all of the materials.
Draw a picture of the skyscraper in the chart below.

4, Repeat step 2 with the improved skyscraper design. Record your observations in the chart.

Drawing of Skyscraper Effect of Earthquake

CONCLUSIONS:

1. What caused the first skyscraper to topple when the book was dropped?

2. Describe how you altered the second skyscraper to make it earthquake resistant.

3. Use science books, encyclopedias, or the Internet to conduct research on ways engineers design
earthquake-resistant buildings. What additional changes could you make to your skyscraper?
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Earth’s Cooling Vents

DIRECTIONS: Find the volcano vocabulary words in the word search puzzle below. Words can
be found across, down, and diagonally. Then, on a separate piece of paper, write sentences for five of
the words.

L U O I AT I I 0 TN B I 0 0 B I I I I O I O g I T T 0 8 T I I I 0 I 0 O O O O 0 O I 0 O I I

WORD BANK

UL 40t U St L) LU AL UL LU U U LS D s L
L FEENFEEL ERE UEFEE L Pl TR O BT, CEEFEFLLE LU PEPLCEA PR PEPH O PEA P EE R

crater lava magma lapilli pahoehoe
composite hot spot cinder cone volcanic bombs volcanic blocks
pyroclastic shield rift pillow lava
volcano caldera volcanic ash aa
l Y U UWRSMNUTFHDUOMIL O F K D
/I WwWiB OCLMOQQMRS A J R P C L S VY
V. vV D Q FMU®BJ A I HIJ S X GAR WX
u A O I J GMEC®PJ F ORUDA AV Z BV
F Z Z L DN P | F CM T T FAAUCC
R OV R CTNYCL I B ADS Z MZX XS
G A X XS AMZROTLNUBSGTF P NS HV
H ML CCOQNOQAODUPZAMZOY PO
c L ¢ L R AB OPWEOQHAOQAGT D L
K B OO P AY B N LR PNWU I G U L D C
PV DDMDTESACMUHYV R ESMA
AT X B K PWENV OV R X M I HHNN
H I F T AV OFRANTETRPH J R J J |
OB A Z L S F S RKEXUSXDHNSC
EB EFACQMI GHUPQKMTEP Y F B
H v U I P E N Y A T P X C X 2z zZz P P U L
O R Z X VvV I C A L D ERACBV Z2 S A O
EL AP I L L I DNV UT Y OOUB H N C
Q b F V O L C N I C B OMB S Q A Z K
X P Y R O C L s 1T 1 C L P P V I W A S
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Date:

i

CROSSWORD

Earth’s Cooling Vents

VOLCANDOTES

PUZZLE

DIRECTIONS: Complete the crossword puzzle.

flows are violent explosions
of ash, cinders, bombs, and gases from

an opening in Earth’s crust where magma,
comes to the surface; often forms a mountain

volcanoes occur where two
tectonic plates move apart and magma rises
up to create new crust.
volcano is a steep-sided, cone-
shaped hill that is created by the eruption of
volcanic ash, cinders, and bombs around the
volcano's opening.

molten rock under Earth’s crust in the mantle

2 3 4
5 6 7
9
10
ACROSS 2.
5. A volcano is a broad mountain
that forms when explosive eruptions of ash, avolcano.
cinder, and bombs alternate with quiet 3.
lava flows.
8. liquid magma that has reached Earth’s surface 4.
9. an unusually hot area deep in Earth’s
mantle that melts the crust above it and
forms a volcano 5. A
10. central, funnel-shaped vent at the top of
a volcano
DOWN
) 6.
1. A volcano forms from quiet .

eruptions of lava that spread out in flat layers
to create wide, gentle slopes.
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the large, circular depression at the top of
a volcano that forms when the roof of the
magma chamber collapses
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Flowing Eruptions

e
o

1y
iy

Loty
civory

DIRECTIONS: Write each volcano term in the correct blank to match the term with its definition
below. Circle the named letter in each answer. Then, unscramble the circled letters to reveal the
mystery word.

HHSSHIH T WO RD BANK

pillow

lapilli

volcanic ash volcanic bombs volcanic blocks

pahoehoe aa

Hawaiian term for lava that flows slowly, with rounded folds

Hawaiian term for lava that has a rough surface made of broken lava
blocks (first letter)

type of lava that erupts underwater and takes the form of round lumps
(sixth letter)

These pieces of lava fragments are ejected from a volcano while they
are still molten (liquid). The fragments form rounded shapes during
their travel through the air. (seventh letter)

These solid rock fragments are ejected from a volcano during an
explosive eruption. They commonly are formed from solid pieces of
old lava flows that were part of the volcano’s cone. (fifth letter)

small pebble-sized rock fragments ejected from a volcano during an
explosive eruption (fourth letter)

This is created during explosive eruptions by the shattering of solid
rocks and the violent separation of magma into tiny pieces about the
size of a pinhead. It rises quickly to form a towering eruption column
directly above the volcano. (eleventh letter)

MYSTERY WORD: This US. state was formed entirely by volcanic activity.
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VOLCANDOTES

Movement Inside the Earth

i

DIAGRAM LABELING/FILL IN THE BLANKS

Most people think of volcanic activity as something that occurs on Earth's surface. However, a lot of activity
occurs below ground and never reaches the surface. This type of below-ground activity results in rock
formations that are sometimes exposed over time by erosion.

DIRECTIONS: Study the diagram of underground volcanic features. Write each type of rock formation
from the word bank in the correct blank to label the diagram. Then, write each word next to its correct
definition below.

WORD BANK

batholith volcanic neck dike sill

1 3.
2 4,
H
Nl\ 1
3 ‘
oY S\ » _
- A A Y] 1
iR ==
L T 1]
4
[
5. solid core of a volcano left behind after the volcano’s cone has
eroded away
6. formed when magma is squeezed into a horizontal crack between layers
of rock and hardens underground
7. formed when magma is squeezed into a vertical crack that cuts across rock
layers and hardens underground
8. formed when a magma chamber cools slowly and hardens underground
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CREATIVE WRITING

Earth is not the only place in the solar system with volcanoes on its surface. Mars, Venus, and Europa

(@ moon of Jupiter) are believed to have once had active volcanoes. On another of Jupiter's moons, lo,
volcanoes are still active!l In the mid-1990s, the space probe Galileo photographed an eruption occurring
on lo. Scientists also think that ice-covered Europa may have ancient volcanoes that erupted water. Mars
has many ancient volcanoes, including the largest in the entire solar system, Olympus Mons. The Magellan
spacecraft used radar to reveal ancient volcanoes on Venus.

DIRECTIONS: Use science books, encyclopedias, or the Internet to research volcanoes found on lo,
Europa, Venus, or Mars. Then, write a persuasive letter to NASA outlining the reasons you would like to send
a mission to this planet or moon.
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VOLCANDOES

INQUIRY INVESTIGATION

Many different factors affect how lava flows during a volcanic eruption. In this investigation, you will
examine how temperature affects the rate that lava flows.

e ARV
corn syrup thermometer paper plate
2 large glass beakers teaspoon meterstick
5 small glass beakers beaker tongs water
hot plate stopwatch small ice cubes or crushed ice
PROCEDURE:

1. Pour 25 mL of corn syrup into each of the five small glass beakers.

2. Place the first small beaker of corn syrup into one of the large beakers. Carefully pack ice around
the outside of the small beaker.

3. Setaside the second small beaker of corn syrup. This syrup will be tested at room temperature.

4. Fill the other large glass beaker half full with water. Carefully place the third small beaker of corn
syrup inside it. Place a thermometer into the syrup in the small beaker and place both beakers
on the hot plate. Heat the corn syrup to 25°C. Caution: Be careful when handling hot liquids and
using heating equipment, such as hot plates.

5. Use the beaker tongs to remove the beakers from the hot plate.

6. Remove one teaspoon of the heated corn syrup from the beaker and hold it 30 cm above the
paper plate. Turn the spoon on its side. Use the stopwatch to time how long it takes for a drop
of syrup to hit the plate. Record the time in the data table on page 64.

7. Choose two additional temperatures to which you will heat the two remaining beakers of corn
syrup. (Do not heat the syrup over 50°C.) Write these temperatures in the data table on page 64.
Then, repeat steps 4-6 with these two beakers of syrup.

8. Record the temperatures of the samples of corn syrup in ice and at room temperature. Then,
repeat step 6 with each one.
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THE LAB-—-—PART 1 (CONTINUETD)

Time Taken to Fall

Trial Syrup Temperature (°C) 30 cm (seconds)

Heated Sample 1 25°C

Heated Sample 2

Heated Sample 3

Syrup in Ice

Syrup at Room Temperature

CONCLUSIONS:

1. At which temperature did the drop of syrup take the longest time to fall? Why do you think
this happened?

2. Which sample took the shortest amount of time to fall? Why do you think this happened?

3. How can you relate this experiment to lava flows and types of volcanoes?
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Lava in the Lab—Part 2

Many factors besides temperature affect the rate that lava flows during a volcanic eruption. For example,
the amount and types of minerals, the amount of fluid, and the amount of air in lava all change the way it
flows and the type of volcano it forms.

DIRECTIONS: Design an experiment to test one of the variables listed above. Think about how each
one could be tested in the lab using everyday materials. Since you already tested temperature in Lava in the
Lab—Part 1, choose a different variable this time.

List the variable being tested and the materials you will need below. Use the table to display your data. On
a separate piece of paper, write a numbered procedure. After you have completed the investigation, write a
conclusion paragraph that explains what you learned and how the experiment relates to lava flows.

VARIABLE BEING TESTED:

||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

N NN NN NN NN NN NN ENENEWEE SN NN NN NN NN NN NN N NEENNEEW
NN NN NSNS S N SN ENN NS NN NS I\’I ‘\I ER ‘\ S N NN NN NN NN NN NSNS NN NN
L EEEPHERL FEET LEFC T L VEFPFFEFLE OF B U ELFTTL, I L AEEFEFULE DL PEPL A TLPET PEECE ] PR B B

DATA TABLE:
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FRESHWATER

A Cycle of Water

DIAGRAM LABELING/FILL IN THE BLANKS

i

The amount of water on Earth today is exactly the same amount that was here millions of years ago.
A special process called the water cycle is continuously moving water from Earth's surface into the
atmosphere and then back again.

DIRECTIONS: Study the diagram of the water cycle. Write each water cycle term from the word bank
in the correct blank to label the diagram. Then, write each term next to its correct definition below.

: : WORD BANK : =
runoff precipitation evaporation

transpiration condensation infiltration
1.
2,
3.
4,
5.
6.
7. water in the form of rain, snow, sleet, or hail that falls from clouds onto
Earth’s surface
8. the process by which clouds form as water vapor cools and changes into
liquid water droplets
9. how water soaks down into the ground
10. water that flows across land and into streams, rivers, or oceans
11. the process by which water on Earth’s surface changes from liquid to
water vapor
12. evaporation of water into the atmosphere from the leaves and stems

of plants
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Rivers and Streams

L vty L
I NN M ENEE

WORD SEARCH

DIRECTIONS: Find the river and stream vocabulary words in the word search puzzle below. Words
can be found across, down, and diagonally. Then, on a separate piece of paper, write sentences for five
of the words.

HESSHI T WO RD BANK

L
i
I

drainage basin tributary delta water cycle erosion
meander channel load deposition alluvial fan
divide runoff floodplain discharge
g N F K 2 C Y N P OD I S CH AR G E R
O X A I Q K X Uu T F Z2 I S O I H E O L L
D NR NR 2Z T L S K X MN L F A W R | J
/I B C E K NF R OG Y L I G L I P D E C
v K H VvV K D D F I A Z X V H F D X R F V
/I M P K S F E DV B D P G T T A D A W R
o vz L I OH E DI R UDX R CB E I WY
E I MV A Y N L J DT T W U A R P N J |
G ¢ c™MUR L Z T NS EMAX E UO A N X
A F X H 2 U QA J L R O TR DV S G Q G
OR X V A Z N F M T OOZE QY Z2 I E M B
c GW G X N OO T E S S R CK 22 T B E Q
s GO &G™M I N L F V I E CP E S I A A S
DMK W CMV E A F OWY X DY OS N Q
H T 2 D W L VvV C L ON 1T CNZ Y N I DL
v DM E 2 S M J OS L N L B MK MN E O
X F L O OD P L A I N Y E K E P K D R S
O NDV K D X D GOQQAV R V F R CNW L
N A AV A L L UV I A L F A N J C E TR
u EW X K v w QUL WMP F J W Q V N
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Rivers and Streams

CROSSWORD

DIRECTIONS: Complete the crossword puzzle.

i

PUZZLE

1

9.
11.
12.

ACROSS
the land area from which rivers and tributaries
collect their water
area that separates drainage basins

the continuous movement of water from Earth's
surface to the atmosphere and back again

flat, wide area of land along a river that floods
when the river overflows

small stream or river that flows into a larger
stream or river

the path followed by a stream
loop-like curve in a river or stream
particles carried by a stream or river

o

10.

DOWN
amount of water carried by a stream or river

process that occurs when water slows down
and particles of rock and sand are laid down in
new locations

fan-shaped deposits of rock and soil
movement of rock and soil through weathering

rainwater that has not evaporated or soaked
into the ground and flows over Earth’s surface
into rivers, streams, and oceans

a landform created when a river reaches a large
body of water (such as an ocean) and deposits
sediments
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The Groundwater Shuffle

DIRECTIONS: Write each letter in the correct blank to match each vocabulary term with its

definition. Then, copy the number of each answer into the box below with the matching letter. When
you add the numbers down, across, and diagonally, the sums should be the same.

1y
i

2, groundwater a. the upper level of the ground where open spaces in the rock
and soil are filled with water
4, water table
. b. layer of rocks and soil below the water table; usually filled
6. aquifer ,
with water
8. porosity
c. the amount of open space between rocks
10. permeability . .
d. the point on Earth's surface where water enters an aquifer
12. artesian spring
e. the ability of water to pass through a rock
14. recharge zone
f. alayer of rock that stores water while allowing it to move
16. zone of aeration free|y underground
18. __ zone of saturation g. water flows from this when the water table reaches
Earth’s surface
h. water located under Earth’s surface
i. layer of rocks and soil above the water table that are usually
not filled with water
a b. c
d e. f
g h. i

MAGIC NUMBER =
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FRESHWATEHR

Stream Stages

FILL IN THE BLANKS

Streams and rivers come in many shapes, sizes, and forms. Some are wide and slow moving, while others
are narrow and fast. Although scientists can accurately describe a stream’s current stage of development,
they often have a difficult time determining its age.

Young streams flow swiftly, often over rapids and waterfalls. They are usually narrow with steep sides.

Mature streams are formed when many of the rocks that cause rapids are eroded away. As streams
mature, they reach level ground, the discharge slows, and they begin to form meanders.

Old streams are very wide with strong meanders and flow smoothly and slowly through a flat area of
land. They are found in floodplains and often deposit sediment along their banks or into deltas.

DIRECTIONS: Look at each stream diagram below. Label each stream as young, mature, or old.
Then, describe the reasons you think the stream is in that stage.

1. Type of stream:

Reasons:

2. Type of stream:

Reasons:

3. Type of stream:

Reasons:
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Speeding Streams and

Rivers—Part 1

Scientists who study streams and rivers classify them by measuring the slope of the ground that they flow
over. Streams and rivers that flow over steep ground flow quickly, while streams and rivers that flow over
flatter ground are slower moving. Scientists have a method of determining the speed of the water in a
stream or river by using the following simple math equation.

speed = distance/time

To figure out the speed of the water in a stream or river, you need to find the distance that the water travels
over a set amount of time. First, look at the example. Then, try a few of your own below.

Ao EEREEEEEE EXAMPLE  Ghnna e

If the water in the river travels 10 meters in 5 seconds, what is the speed of the river?
distance: 10 meters time: 5 seconds speed ="

speed = 10 m/5 sec. = 2 m/sec.

1. |If the water in the river travels 20 meters in 4. If the speed of the riveris 2 m/sec., how
5 seconds, what is the speed of the river? long did the water take to travel 20 meters?
distance: distance:
time: time:
speed: speed:
2. If the water in the river travels 10 meters in 5. Which of these rivers (1-4) is most likely a
20 seconds, what is the speed of the river? young river? Explain your answer.
distance:
time:
speed:
3. Ifthe water in the river travels 100 meters in 6. Which of these rivers (1-4) is most likely an
10 seconds, what is the speed of the river? old river? Explain your answer.
distance:
time:
speed:

CD-104135 e © Carson-Dellosa 71 Just the Facts: Earth and Space Science



Name: Date:

Speeding Streams and ;
= Rivers—Part 2
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INQUIRY INVESTIGATION

In this activity, you and two partners will determine the speed of a local stream.

e e MATERIALS GRS
3 oranges stopwatch meterstick
PROCEDURE:

1. Use the meterstick to measure a distance of 10 meters along the bank of a stream or river.
One student should stand at the beginning of the 10 meters, and another should stand
downstream at the end of the 10 meters with a stopwatch.

2. Stand a few meters upstream from the first student and toss an orange in the water. When the
orange gets to the first student, she should yell “Go!”

3. The student with the stopwatch should start timing. The stopwatch should be stopped when
the orange reaches the end of the 10 meters where he is standing.

4. Repeat steps 2 and 3 two additional times. Record the data in the table below.
5. Using the equation, speed = distance/time, find the speed of the stream for each trial.

6. Find the average speed of the stream. Record it in the table.

Distance (m) Time (sec.) Speed (m/sec.)
10 meters
10 meters
10 meters
Average Speed =

CONCLUSIONS: Answer the following questions on a separate piece of paper.
1. Why do you think the orange should be tossed in a little ahead of the 10-meter starting point?
2. Why do you think the experiment was done three times, rather than just once?

3. Based on your calculations and observations of the stream, do you think it is young, mature, or
old? Explain.

4. \What are some sources of error in this experiment?
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The Life and Times of

a Water Droplet

CREATIVE WRITING

Fill a glass with water. Look closely at the water in the glass. Can you guess how old it is? The water in the
glass may have fallen as rain last week, but the water cycle has been moving this water around Earth for
millions of years. When an apatosaurus took a drink from a lake, your glass of water may have been a part of
that lake. When Columbus sailed across the Atlantic Ocean, that same water may have rushed by one of his
three ships. Imagine the story one drop of water could tell—it would be an amazing tale!

DIRECTIONS: Pretend that you are a drop of water in a puddle on your street. How did you get into
the puddle? Where are you going next? Use pages 6672 as references as you write a short story that
describes your journey through the water cycle. If you need additional space, continue your writing on a
separate piece of paper.
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The Living Ocean

WORD SEARCH
DIRECTIONS: Find the ocean vocabulary words in the word search puzzle below. Words can be found

across, down, and diagonally. Then, on a separate piece of paper, write sentences for five of
the words.

Eb

e WORD BANK s

producer plankton benthos ocean trench midocean ridge
consumer photosynthesis nekton continental shelf abyssal plain
reef chemosynthesis seamount continental slope
G Z F HV I R X J C X H 2 U F Y E M J S
EOHMY P 2 R P O H F 2z zZz X S J | QB
c p GG P G ECF I NOZ A Z | K R D F H
O A B R P K X WR T O J P S V L C O P C
N B S OME UMYV | K H E H H T O C H U
T Y L D EMAGBMNYHMRX L N E O Z
I S 1 U Q N Q P C E T V L X Q A S A T U
N S N C QO J N T ONMH OWR Q F Q U N O R
EAE EMWKNY TS CF QP 2Z MR S P
N L OR L I ¥ S T A Y E L E UG E I Y T
T P HMS Q OA O L G A A D X UR D N S
AL V NN MR GR S NNP ML S K G T H
L A Z R E I B E OH YV T L L O Y CE H P
S I M H L K Q KM EHIR NHA UG S E Q
L N C S DU T K X L P E T K DNN T S T
oIl R PR WOCO J F S N DX E P K T 1 |
P K I D CDFRNMEOCWUV QAT S Z
E K J K NB T EAUB J HK T S T X Z O D
T OV UMADE J 72 E C J E E K V J X N
S Q O 2z K F QI M X Y P MR R L J S
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OCEANS

i

The Living Ocean

CROSSWORD PUZZLE
DIRECTIONS: Complete the crossword puzzle.

ACROSS DOWN

3. acolony of coral 1. animals that swim in the ocean, rather than
drifting with the water current or staying
attached to the bottom

2. begins at the edge of the continental shelf
and continues down to the flattest part of the
ocean floor

5. process by which plants make food
from sunlight

6. organisms that drift with the water currents

7. flat area that begins at the shoreline and
continues until the ocean floor slopes

steeply downward 4, process by which sulfur or nitrogen, rather

. o than sunlight, is used to produce food
8. plants and animals living on the ocean floor 9 P

. . . 6. organism that makes its own food
9. aquatic plant-like protists that create food

through photosynthesis
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Waves and Tides

L 1ty iy L
[ RN N] civory

MYSTERY WORDS

DIRECTIONS: \Write each word in the correct blank below to match each word with its definition.
Circle the named letter in each answer. Then, unscramble the circled letters to reveal the mystery words.

== WORD BANK B

moon crest gravity height wave trough
length breaker spring neap tides
1. movement of water usually caused by wind blowing across the ocean’s

surface (second letter)

2. object in space that pulls on water in the oceans to cause tides
3. the lowest point of a wave (first letter)
4, the rising and falling of the ocean surface caused by the moon'’s pull of

gravity (third letter)

5. During tides, high tides are higher and low tides are lower
than usual. (sixth letter)

6. During tides, high tides are lower and low tides are higher
than usual. (first letter)

7. the highest point of a wave (third letter)

8. used to describe a wave that has collapsed as it approaches land
(seventh letter)

9, The wave is the vertical distance between a crest and a
trough. (third letter)

10. The wave is the horizontal distance between wave crests.
(first letter)

11. force that causes tides to occur on Earth (third letter)

MYSTERY WORDS: Thisis difference in the level of the ocean at a beach at high and low tides.
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OCEANS

The Ocean Floor

i

DIAGRAM LABELING/FILL IN THE BLANKS

DIRECTIONS: Study the diagram of the ocean floor. Write each term from the word bank in the
correct blank to label the diagram. Then, write each term next to its correct description below.

WORD BANK

seamount continental shelf midocean ridge
ocean trench continental slope abyssal plain
1. 4,
2. 5.
3 6.

7. long, narrow crack in the ocean floor formed when one tectonic
plate is forced underneath another

8. area in which mountains form when tectonic plates pull apart;
magma fills in the space to form new ocean crust

9. begins at the edge of the continental shelf and continues down
to the flattest part of the ocean floor

10. the broad, flat part of the ocean floor

11. flat area that begins at the shoreline and continues until the
ocean floor slopes steeply downward

12. volcanic mountain formed in the ocean
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Ocean Life Poster m

INDEPENDENT RESEARCH

Life at each depth of the ocean is varied and unique. Many different organisms live in the top, middle, and
bottom levels of water. Some types of life, called nekton, can swim from one level to another, while others,
known as benthos, spend their entire lives on, in, or near the seafloor. Still others, called plankton, live
near the surface and float from place to place as ocean currents carry them along. Some types of organisms
are producers because they make their own food using photosynthesis. Other organisms are known as
consumers since they must eat other organisms in order to survive.

PROCEDURE:

1. On a piece of poster board, draw a cross section of the ocean. Divide the ocean into three
horizontal sections. Label the top section plankton, the middle section nekton, and the bottom
section benthos.

2. Cut out the organisms from page 79 and glue them into the correct ocean levels on the poster.

3. Think of three organisms that are not shown on the poster. In the boxes below, draw pictures
of these organisms. Or, cut pictures of these organisms from magazines and glue them into the
correct ocean levels on the poster.

4. Below each picture, label the organism as either a producer or consumer.

5. Draw arrows to show how the food chain works among ocean life. Where does each organism get
its food?
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OCEAN LIFE POSTER (CONTINUED)

whale

- giant kelp

U/

shark swordfish

seal salmon

jellyfish sea anemone snail
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Ocean Pollution s

FILL IN THE

BLANKS

Pollutants are substances that become introduced into an environment where they do not naturally
occur. Examples of pollutants include trash, oil, sewage, and chemicals produced by factories. Pollutants can
have a damaging effect on ocean creatures since many of these organisms are very sensitive to changes in
their environment.

DIRECTIONS: Read each of the ocean pollution scenarios below. Number the events in the order that
they occur.

a nearby river that eventually leads to
the ocean.

The tanker hull is punctured. Millions of
gallons of oil leak into the ocean.

An oil tanker runs into a coral reef in the
Gulf of Mexico.

Fish die because their gills become
clogged with oil.

Just the Facts: Earth and Space Science 80

Algae in the ocean feed on the 3. Sea turtles, which feed on jellyfish,
fertilizer, allowing them to reproduce eat the plastic bags when they
quickly. This causes an algal bloom. mistake them for jellyfish.
The growing algae population uses Rather than using landfills for waste
most of the oxygen in the water. This disposal, many countries dump trash
causes other forms of ocean life to die into the ocean.
from lack of oxygen. )

The turtles die as the bags become
Farmers use fertilizers on their crops. caught in their digestive tracts.
Algae eventually die, and bacteria Plastic bags, full of trash, float on the
(which use up oxygen in the water) surface of the ocean.
decompose the algae.
Rain washes some of the fertilizer into , .

4, With no trees to hold the soil in place,

it gets washed by heavy rains into
streams and rivers. It will eventually
end up in the ocean.

Huge amounts of fine sail, or silt,
accumulate along the coast.

When new houses are built, many trees
are cut down.

Young ocean animals, which live in and
around the coral reefs, are covered with
silt. They cannot survive and die.

The silt covers coral reefs.
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Do the Wave!

Some waves are generated by wind. To see this in action, try the following activity.

||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

S e, MATERIALS SRR R

large plastic tub ruler water
three-speed fan stopwatch
PROCEDURE:

1. Fill the plastic tub 2 cm from the top with water.

2. Place the fan 20 cm from the end of the tub. Turn it on at the lowest setting. Caution: Be sure
the cord and the fan do not come in contact with any water.

3. Allow the fan to blow over the surface of the water for 2 minutes.

4, \ith the fan still blowing air over the water, hold the ruler vertically in the water to measure the
height of the waves. Record your measurement in the table.

5. Repeat steps 3 and 4 at medium and high fan settings.

Fan Speed Wave Height (cm) Observations

Low

Medium

High

CONCLUSIONS: Answer the following questions on a separate piece of paper.
1. Inthis experiment, what did the fan represent? What did the tub of water represent?

2. Is the height of a wave affected by the speed of the wind? Explain why or why not using
examples from your data.

3. What are some possible sources of error in this experiment?

4. \What are some other things that might affect the height of a wave? How could you test to find
out if you are right?
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THE ATMOSPHERE

Earth’s Protective Blanket

DIRECTIONS: Find the atmosphere vocabulary words in the word search puzzle below. Words can

be found across, down, and diagonally. Then, on a separate piece of paper, write sentences for five of
the words.

Smmmeeesseees WORD BANK  EEEEEEmm————

conduction global warming mesosphere stratosphere
convection greenhouse effect ozone layer thermosphere
exosphere ionosphere radiation troposphere

K P S X FW T M I O 2 ONE L A Y E R E

T L B GV Z X J X OMN Y R V c B C S

b L z L OWZ S V WNTMHDWU I QF OT

oI A 2 R L T T R O®P OS P H E R E N R

L G Z R AD I A T I ONS O QR R J V A

F L CaQwJ OS A S U T H P E TD I E T

FOS EMMOTOUQHARH TR A C O

K B G R E ENHOWU S E E F F E C T T S

F AL I ORNGT CXHY T K AR A I P

T o T V K E J U I QP J M F R C Z E O H

Qw P Y P S X P 2 S J B G G K WM F N E

vV A B L L E CV OB B L GH L QB T F R

S R T T M Q L X A J M E X | Q K M | R E

AM P F O E EMMES OS P H E R E S E

Y I T H E R M OS P HER ENDWI R S J E

F vy z I U J C ONDWUCT I ON F I X

B G R M M R H CY OQDS P G P S V M
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Earth’s Protective Blanket

T

HE ATMOSPHERE

1.
7.

9.

10.

1.

2.
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CROSSWORD
DIRECTIONS: Complete the crossword puzzle.

PUZZLE

ACROSS

layer that contains ozone

layer with high temperatures due to
absorption of the sun’s rays

coldest layer of the atmosphere; located
above the stratosphere

important gas in the atmosphere that absorbs
ultraviolet radiation from the sun

the transfer of heat from one thing to another
by direct physical contact

DOWN

outermost layer of the atmosphere that
contains almost no air molecules

3.

4.

5.

6.

the transfer of heat by circulation or
movement

The effect is the process by which
gases in the atmosphere trap heat.

the rise in average global temperatures

over time

layer of electrically charged particles found
within the thermosphere

layer closest to Earth’s surface; contains 90%
of the atmosphere’s total mass; all weather
occurs in this layer

Earth receives energy from the sun in the
form of
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THE

ATMOSPHERE

Way Up in the Sky
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D

IAGRAM LABELING/FILL IN THE BLANKS

DIRECTIONS: Write each layer of the atmosphere from the word bank in the correct blank to label the
diagram. Then, write each term next to its correct description below.

- WORD BANK -~

9.
10.

stratosphere
mesosphere

thermosphere troposphere

exosphere

=

aurora borealis

2 space shuttle
) N
//’—TZ” " meteors
3 a

ozone layer

Mt. Everest

mass; all weather occurs here

layer above the troposphere that contains ozone

layer containing high temperatures due to absorption of the sun’s rays

layer closest to Earth's surface; contains 90% of the atmosphere’s total

coldest layer of the atmosphere; located above the stratosphere

outermost layer of the atmosphere; contains almost no air molecules
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DIRECTIONS: Use the data table of altitudes and temperatures to create a line graph of the

DATA

ANALYSIS AND

THE ATMOSPHERE

atmosphere’s varying temperatures. Then, answer the questions below.

GRAPHING

130 Altitude Temperature
0 km 20°C
120 5 km -20°C
10 km -55°C
110 20 km -55°C
Thermos 50 km 0°C
o
85 km -80°C
o
90 100 km -75°C
110 km 0°C
P (o]
E 80 120 km 80°C
5 1. How does the temperature change as
0 7 altitude increases in the troposphere?
'g Mesosphere
IE
P 60 2. How does the temperature change as
q altitude increases in the thermosphere?
50
3. Why do you think the temperatures are
40 so different in these two layers?
Stratosphere
30
20
10
Troposphere
0

-100 -80 -60 -40 20 0 20 40 60 80 100
Temperature (°C)
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Name: Date:

THE ATMOSPHERE

Is the Earth Heating Up?

INDEPENDENT RESEARCH

i

Earth’s atmosphere blocks about half of the sun’s radiation from reaching the surface. The radiation
that does reach Earth's surface is first absorbed and radiated back into the atmosphere, where some of it
escapes back into space. Carbon dioxide and other gases in the atmosphere that help keep Earth warm
absorb the rest. This is called the greenhouse effect since a greenhouse uses a similar process to keep
plants warm.

Even though the greenhouse effect is necessary for life on Earth to survive, some scientists think that an
increase in some atmospheric gases is causing Earth to become overheated. Factories and automobiles
produce carbon dioxide that may contribute to higher global temperatures. This is called global warming,
and it can be dangerous to many living organisms on Earth.

DIRECTIONS: Use science books, encyclopedias, or the Internet to research the greenhouse effect
and global warming. Choose a project to complete from the list below. The project should include the
information listed in the box. Share your presentation with the class.

INFORMATION

1. written description or a labeled drawing of the greenhouse effect and global warming
2. causes of global warming

3. predictions of the effects of global warming

Game—Create an educational game with facts and problem-solving activities that will teach students
about global warming and the greenhouse effect.

Comic Strip—Draw a comic strip about global warming and the greenhouse effect.

Song—Write and perform a song describing the greenhouse effect and global warming. You may use an
instrument or sing a cappella.

Story—Write and illustrate a children’s story about global warming and the greenhouse effect.

Model—Make a model of the greenhouse effect for a museum exhibit. Write a placard to put in front of
your model describing the greenhouse effect and how global warming affects life on Earth.

Nonfiction book—\\/rite one section of a nonfiction book about environmental problems. Write about
global warming and the greenhouse effect using facts and diagrams.

Research report—Research new technology that could help prevent global warming. Examples
might include solar cars, electric cars, smokestack scrubbers, etc. Write a research report about this new
technology and describe why it was developed.
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THE ATMOSPHERE

Under Pressure!

L 1 iy iy L
[ RN N] civory

INQUIRY INVESTIGATION

Earth's atmosphere is made up of a mixture of gases that surrounds the entire planet. We cannot see it, taste
it, or smell it, but we would instantly know if it suddenly was not there! Besides providing the oxygen we
breathe, it maintains the air pressure that keeps the gases found in our blood dissolved. To understand
how air pressure works, try the following investigations.

Teacher note: Before completing this activity, ask families about possible latex allergies. Also,
remember that uninflated or popped balloons may present a choking hazard.

INVESTIGATION 1: Does Air Have Mass?

. MATERIALS o=
pan or electronic balance large balloon
PROCEDURE:

1. Place the balloon on the balance and find its mass. Record it in the table below.

2, Blow up the balloon to its maximum capacity, tie it off, and find its mass again. Record it in the

table below.
Mass of Deflated Mass of Inflated Change in
Balloon (g) Balloon (g) Mass (g)
CONCLUSIONS:

1. Describe what happened to the mass of the balloon after it was inflated.

2. Does air have mass? How do you know?
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UNDER PRESSURE!' (CONTINUED)

INVESTIGATION 2: The Myth of Suction

MATERIALS

N RN N NN NSNS EENSNS NS NESESENENEEEENEEE
L FEEPFERL EEET LEFCT T EL PEFPEFERGE TFECH B R

glass jelly jar water long fireplace matches
water balloon tealight candle
PROCEDURE:

1. Fill a water balloon with water so that it is slightly larger than the opening of the jelly jar. Tie off
the balloon.

2. Place the candle in the bottom of the jar. Have your teacher use a long fireplace match to light it.

3. Place the balloon on the opening of the jar. Observe the balloon. Draw a picture of what
happens in the box below.

CONCLUSIONS:

1. Describe what happened to the balloon when it was placed on the opening of the jar.

2. Many people mistakenly believe that the balloon is “sucked” into the jar. However, this idea is
incorrect. What might be another explanation for what happened? How might air pressure
be involved?
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THE ATMOSPHERE

Screening the Sun

INQUIRY INVESTIGATION

Earth’s atmosphere provides us with many important things, including air pressure and oxygen to breathe.
It also protects us from something most people may not think about—solar radiation. A gas found in

the stratosphere, called ozone, absorbs dangerous ultraviolet radiation from the sun. Ultraviolet (UV)
radiation is what can tan the skin of some people. Too much solar radiation can cause a sunburn, or worse
yet, skin cancer. It is important to wear sunscreen while working or playing outside.

There are many different brands of sunscreen with various SPF ratings. SPF, or sun protection factor,
tells you how long the sunscreen will protect you. The higher the SPF number, the longer you should
be protected in the sun. To find out if higher SPF sunscreens really provide better protection, try the
following experiment.

Sreseess MATERIALS HE

ultraviolet detection beads 3 bottles of sunscreen
(available from scientific supply companies) (different SPFs of the same brand)
stopwatch plastic cafeteria tray

masking tape
PROCEDURE:
1. For the best results, conduct this experiment on a clear, sunny day.

2. Obtain four UV beads of the same color. These beads are coated with a special chemical that
makes them appear white when not in the presence of UV radiation but causes them to change
color when exposed to UV radiation. The darker the color, the stronger the UV radiation.

3. Rub a small amount of one sunscreen over a bead. Continue rubbing until you can no longer
detect lotion on the surface of the bead. Repeat with two more beads and the other sunscreens.
Make sure you use the same amount of sunscreen on each bead.

4. Place the three beads on a tray. Place a small piece of masking tape next to each bead. Write
the SPF number of the sunscreen each bead was coated with on the tape. Place the fourth bead
with no sunscreen on the tray as a control, or comparison, bead. Label the tape next to this
bead control.

5. Set the tray in the sun and rate the beads according to color. A rating of 1 means the bead stays
completely white, while a rating of 5 is the darkest color possible (the control bead).

6. Leave the beads in the sun for one hour and rate them again. Record the data in the table on
page 90.
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SCREENING THE SUN (CONTINUED)

Sunscreen SPF Immediate Rating Rating After 1 Hour

control

RESULTS:

1. Which sunscreen-coated bead remained the lightest color when you first placed the beads in
the sun?

2. Did time affect how well the sunscreen worked? How do you know?

CONCLUSIONS:

3. Based on your observations, does the SPF number on a sunscreen make a difference? Explain
your answer based on your data.

4. Who would be interested in the results of this experiment?
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WEATHER

Patterns of Weather

DIRECTIONS: Find the weather patterns and forecasting vocabulary words in the word search puzzle

below. Words can be found across, down, and diagonally. Then, on a separate piece of paper, write
sentences for five of the words.

AND CLIMATE

L
i
I

e  WORD BANK s

anemometer isobar satellite cloud cover air mass thunderstorm
barometer isotherm station model lightning tornado hurricane
Dopplerradar  meteorologist ~ thermometer blizzard thunder front
Q vy R L S J NV QNE 2Z2 Y P QS V WV V
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Patterns of Weather

Il

CROSSWORD PUZZLE
DIRECTIONS: Complete the crossword puzzle.
1 2
3

I

6 7 8
9

10

"
ACROSS 10. large body of air with similar temperatures and

weather system that produces large winds, hail,
heavy rain, lightning, and thunder

large, swirling, tropical weather system;
considered the most powerful storm on Earth
winter storm with winds at least 51 km/hrand a
temperature of -12°C or below

the boundary where air masses of different
temperatures or moisture meet and do

not mix

rotating funnel-shaped cloud that reaches

down from storm clouds; causes major
destruction to objects on Earth’s surface

Just the Facts: Earth and Space Science

11.
12.

moisture throughout

an instrument for measuring temperature

a scientist who studies weather patterns
DOWN

the sound that occurs as air expands rapidly

when lightning strikes

an electrical discharge between parts of a cloud

or between a cloud and the ground

an instrument for measuring the pressure of the

atmosphere

an instrument used to measure the force and

speed of the wind
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WEATHER AND CLIMATE

Fronts

i

FILL IN THE BLANKS/DIAGRAM LABELING

DIRECTIONS: Afrontisaboundary where different air masses meet but do not mix. Write the words

from the word bank in the correct blanks to match each type of front with its definition. Then, use the same
words to label the front diagrams below.

WORD BANK

cold front warm front stationary front occluded front

1. A warm air mass slides over a cold air mass. This type of front can cause
precipitation in the form of rain, sleet, or snow.

2, Colder air forces warm air upward, which closes off warm air from
Earth's surface.

3. A cold air mass and a warm air mass move toward each other. The warm
air gets lifted over the top of the cold air and forms clouds. This often
results in heavy rain or snowstorms.

4, Neither cold air nor warm air advances or moves. Where the two fronts
meet, temperatures do not change and gentle winds occur.

TSN

= = =

6. .
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Name: Date:

WEATHER AND CLIMATE

Station Models

FILL IN THE BLANKS

Meteorologists are scientists who study and predict weather patterns. They use station models to show
what the weather conditions are in a certain area. The symbols on a station model often appear confusing,
but they are easy to understand if you have a key!

DIRECTIONS: Study the basic station model key below. This is only a sample of the many symbols
that meteorologists use when reading station models. Use the key to read each of the station models on
page 95. Then, write the meaning of each symbol for items 1-24.

Basic Station Model Key

Amount of
Cloud Cover

Type of

Precipitation =il el

Symbol Wind Speed | Symbol

Calm @

1-2 Knots

Snow No Cloud Cover

Rain Scattered Clouds

3-7 Knots E ——

Hail Mostly Cloudy 8-12 Knots N——

13-17 Knots | N\S———

Thunderstorms Overcast

@
Fog —_— Partly Cloudy
A

Air Temperature (°F) |~ _~ Barometric Pressure (mb)

T~ e

77
o Kl Previous Precipitation
Present Precipitation > . -« b

68 (one hour ago)
// f \

Wind Direction and
Speed (knots)
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Name:

STATION

Date:

MODELS (CONTINUETD)

31 247
. 80 223
525 o [
82
1. present precipitation: 13. present precipitation:
2. air temperature: 14. air temperature:
3. cloud cover: 15. cloud cover:
4, barometric pressure: 16. barometric pressure:
5. wind direction: 17. wind direction:
6. dew point: 18. previous precipitation:
42 212 48 201
37 . 417?
7. present precipitation: 19. present precipitation:
8. air temperature: 20. air temperature:
9. cloud cover: 21. cloud cover:
10. wind direction: 22. previous precipitation:
11. wind speed: 23. wind direction:
12. dew point: 24, dew point:
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WEATHER AND CLIMATE

Climactic Clues

i

CROSSWORD PUZZLE

DIRECTIONS: Complete the crossword puzzle.

4 5 6
7
9
10
"
12
ACROSS DOWN
1. zone that includes the climate between the zone that includes the climate in the northern
tropics and the polar zone and southernmost areas of the globe
5. the driest areas on Earth that receive less than dry areas, found in polar regions, that have long,
25 cm of rainfall per year cold winters and cool summers
7. condition of the atmosphere at a specific time distance north or south of the equator that
and place often determines the climate of a location
8. Dbegins in the Pacific Ocean and disrupts areas located in Africa with tall grasses and
worldwide temperature and precipitation scattered trees
10. winds that blow mainly from one direction height above sea level
11. average weather over a long period of time the warm zone located around the equator
12. areas that contain the greatest amount of

1

diversity of plant and animal species on Earth
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WEATHER AND CLIMATE

In the Zone

DIRECTIONS: Write each word in the correct blank below to match each word with its definition.

Circle the named letter or letters in each answer. Then, unscramble the circled letters to reveal the
mystery word.

L

i

T
I

Temansmesmeeanmanms. W ORD BANK e

tundra polar rain forest temperate
desert global warming tropics savanna

1. This warm zone is located around the equator.

2, The zone is located between the tropics and the polar

zones. (ninth letter)

3. The zone includes the climate in the northern and
southernmost areas of Earth. (fifth letter)

4, These areas, which are located near the equator, contain the greatest
diversity of plant and animal species on Earth. (eighth letter)

5. These areas, which are the driest on Earth, receive less than 25 cm of
rainfall per year. (second and fourth letters)

6. These areas, which are found in Africa, are made up of tall grasses with
scattered trees. (third and sixth letters)

7. These areas, which are found in polar regions, are dry with long, cold
winters and cool summers. (fifth letter)

8. Some scientists are concerned about an excess of carbon dioxide in
the atmosphere. This can lead to , which will cause the
temperature of Earth's climates to rise. (first letter)

MYSTERY WORD: This type of tree, found in temperate forests, keeps its leaves year-round.

CD-104135 e © Carson-Dellosa 97 Just the Facts: Earth and Space Science



Name: Date:

WEATHER AND CLIMATE

Global Climates

N P
) ivai
it :

L L
n n

L n
[ RN N] civor ey

INQUIRY INVESTIGATION

Climate is the pattern of weather that occurs in a certain area over a long period of time. Some areas
like Mexico usually have warm climates, while others like Canada are known for their cold climates. This is
because the closer an area is to the equator, the warmer its climate. In this investigation, you will see why
certain areas of Earth have different climates and temperatures.

ERESEEEE
AENEEEEWY

e MATERIALS S
adjustable gooseneck lamp 2 scientific thermometers ruler
globe duct tape stopwatch or clock
PROCEDURE:

1. Position the lamp about 1' (30 cm) from the globe. Since the Earth is tilted on its axis 23.5°,
position the globe so that the northern hemisphere is tilted away from the lamp. In this position,
the northern hemisphere is experiencing winter.

2. On the side of the globe nearest the lamp, use two small pieces of duct tape to attach one
thermometer over the equator and the other near the north pole.

3. Record the initial temperature at each location in the table below.

4. Turn on the lamp. Record the temperatures again after five minutes.

Reading North Pole Equator

Initial Temperature (°C)

Temperature After
5 Minutes (°C)

CONCLUSIONS: Answer the following questions on a separate piece of paper.
1. Was there a difference between the initial temperatures and final temperatures? Why?

2. What was the difference in the final temperature between the north pole and the equator? Give
an explanation for your results.

3. What if you positioned the globe so that the northern hemisphere was tilted toward the lamp?
Predict how the temperature at the north pole might be different. Then, conduct an experiment
to test your prediction.

4. How do these experiments explain the process that causes different climates on Earth?
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D THE ENVIBRONMENT

The Fragile Environment

WORD SEARCH
DIRECTIONS: Find the human—environmental interaction vocabulary words in the word search

puzzle below. Words can be found across, down, and diagonally. Then, on a separate piece of paper, write
sentences for five of the words.

sEmmsmomsesess wWoRp BANK | SESEESmSse

natural resource renewable acid rain litter nuclear energy
nonrenewable smog fossil fuel compost lumber
recycling strip mining petroleum pollution hydroelectric
D L L P M S J T V J O CU I A A G H O
S NV C L E O T L OL A B 2Z2 S C C J N R
g F J C G U T ER MMCCOCHC I X F A H
/ T Yy O P F MRV I G DU Z R DD S T W
H H K ™M OWB B B O I PWE T B R X T U Z
L R 2z P L NK G E L GMCX J A Y N R H
/I A°AG O L Zz UM G R E E I B I I O N A A
T N O S U A 2z CWK L UY NWN OR L N
T R Q T T J HR L E S NM J I UZ E R W
E T UW I WX J OFE T OP S ONV N E E
RS R X O L J RWV A NMNXMWP G E S P
P B O ENCD J UM®H I R B HDFNW O U
Q uw & F CY R AY B X E EHB E G A U T
AAF A L H Y R GS B T NS N QC J B R P
P E E L T F CA I YV E T NEWV L C H
vV B C WWGHB L 2 R DW Z G J R K E E D
w T 2 U OB K O I O TAV OB J G S T N
Q | /I M C A K X R ND B I U J L X Y P M
os s oM CR CNAGLAHV B W N Y L
EF J FO S S I L F U E L T T E U T O D
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D T

HE ENVIRONMENT

i

The Fragile Environment

CROSSWORD PUZZLE
DIRECTIONS: Complete the crossword puzzle.

1 2
3 4
5 X 0
; =
: it
_ < [y
AN
=\
o
AED=
Cha
—_— 4
ACROSS DOWN

1. nonrenewable energy resource that forms 2, thick, brown photochemical fog that is
from buried remains of organisms formed when sunlight reacts with gases from

5. involves removing rock and soil air pollution
from Earth’s surface to expose materials to 3. is caused by air pollution
be mined. containing sulfur dioxide.

7. A natural resource can never 4. A natural resource can be used
be replaced or can only be replaced over and then replaced over a short period of time.
thousands of year. 6. the process by which used items are treated

8. liquid fossil fuel or oil and reused

7. A resource is any substance,
organism, or energy used by living things that
OCCUrs in nature.
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HUMANS AND THE ENVIBONMENT

g A Fair Share of Resources?

DATA ANALYSIS

Some people in the United States tend to live throwaway lifestyles, throwing away something once it

is used rather than reusing or recycling it. The graph below shows the amounts of different materials
consumed by an American in one year compared to the rest of the world.

DIRECTIONS: Use the graph to answer the questions below.

350 kg
300 kg

250 kg KEY
200 kg

. United States
150 kg
Rest of the World

100 kg
50 kg

0 kg | .i

Steel Paper Metal

1. Which material shows the greatest difference in the amounts used by Americans and the rest of
the world?

2. Why do you think there is such a huge difference between what Americans use in one year
compared to what people in the rest of the world use in one year?

3. Many people believe we should all “Reduce, Reuse, and Recycle.” Describe ways in which you
could do each of these three activities in your daily life.
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D THE ENVIRBRONMENT

Alternative Resources

DIRECTIONS: Write each word in the correct blank below to match the word with its definition.

Circle the named letter or letters in each answer. Then, unscramble the circled letters to reveal the
mystery words.

1y
iy

SIS WO RD BANK | SSSESSsi

gasohol nuclear geothermal biomass
garbage hydroelectric wind solar

1. energy produced by atomic reactions (fourth letter)

2, energy that is collected from the sun'’s radiation (second letter)

3. energy that produces electricity using the flow of water (11th and

13th letters)

4, energy that turns a windmill, which pumps water or produces electricity

5. energy produced by heat beneath Earth’s surface (second and
tenth letters)

6. energy produced from burning organic materials such as wood
(seventh letter)

7. Plants are changed into alcohol, which is then mixed with gasoline to
produce a fuel called . (seventh letter)
8. Some states burn this to produce electricity, sometimes creating air

pollution problems. (second letter)

MYSTERY WORDS: The device used to convert solar energy to electricity is called:
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D THE ENVIRONMENT

An Energy Alternative

P
ivai

n
civor ey

INDEPENDENT RESEARCH

The main source of energy in our society involves the burning of fossil fuels. However, burning fossil fuels
causes air and water pollution. Many people are concerned that these types of fuels will eventually run
out. Scientists are working to develop renewable energy resources, such as nuclear, solar, wind, biomass,
geothermal, and hydroelectric energy.

DIRECTIONS: Use science books, encyclopedias, or the Internet to research two of the alternative
energy resources from the word bank. For each resource, write a definition in your own words and describe
its advantages and disadvantages. If you need more space, continue on another piece of paper.

CO Ly e b e e gy
NS EENEN NSNS E NN N NEEE]
VLt - - —

.  WORD BANK Shsse s
nuclear wind hydroelectric
solar geothermal biomass

Type of energy:

Definition:

Advantages:

Disadvantages:

Type of energy:

Definition:

Advantages:

Disadvantages:
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D TH ENVIRBRONMENT

E

Sources of Air Pollution

GRAPHING AND DATA ANALYSIS

Air pollution is a major environmental problem in some areas of the world. One type of air pollution
found in highly populated cities is called smog. Smog is a thick, brown fog that is formed when
sunlight reacts with air pollution. The data table below shows the percentages of smog produced by
several sources.

DIRECTIONS: Use the data in the table to create a bar graph. Then, answer the questions below.

Source of Smog Percentage of Smog Produced
cars 60%
power plants 15%
industry 15%
heated buildings 5%
burning wastes 5%
70
60
o3 >0
0T
EE 40
8 30
6 £ %
ol
10
0 L : | L : | L : | L : | L : |
cars power plants industry heated buildings burning wastes

Sources of Smog

1. What percentage of smog comes from human activities?

2. |[f cars were suddenly outlawed, what would produce the largest percentage of smog?

3. What would you be willing to give up to reduce the amount of smog produced? How might this
affect your lifestyle? What could you do instead?
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D THE ENVIRBRONMENT

Is Your Rain Acidic?

INQUIRY INVESTIGATION

[EEEEEEEEEEC

Air pollution causes many environmental problems, including smog and depletion of the ozone layer. In
addition, air pollution can cause a problem known as acid rain. Acid rain is moisture with a pH below 5.6
that falls to Earth's surface. pH is a measure of how acidic or basic a substance is. The pH scale ranges from
-14, as shown in the figure below.

(@)

0 1 2 3 4 5 6 7 8 9 10 1 12 13 14
S A /)
et
— \__/

battery acid vinegar tomatoes baking soda ammonia bleach

Any substance below 7.0 on the pH scale is an acid, while any substance above 70 is a base. A substance
closer to either end of the scale is a stronger acid or base than substances that are closer to the middle of
the scale. Substances in the middle of the scale are neutral. In order to learn about the pH of common
household substances, try the following investigation.

Sreseess MATERIALS HE

pH paper or pH meter liquid laundry detergent precipitation (snow or rain)
distilled water carbonated soft drink from your area
lemon juice milk 9 small plastic cups
antacid tablet seawater or highly permanent marker
window cleaner concentrated salt water graduated cylinder

PROCEDURE:

1. Label each cup with the name of the substance it will contain. Pour 10 mL of each substance
in a cup. To prepare the antacid tablet, dissolve it in 10 mL of distilled water.

2. Predict the pH of each substance. Record your predictions in the data table on page 106.

3. Test the pH of each substance by dipping the pH paper or meter into each substance. Record
the actual pH of each substance in the data table.
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IS YOUR RAIN ACIDIC? (CONTINUED)

DATA TABLE:

Substance Prediction of pH Actual pH

distilled water

lemon juice

dissolved antacid tablet

window cleaner

liquid laundry detergent

carbonated soft drink

milk

seawater or highly concentrated salt water

precipitation from your area

RESULTS:
1. Which items are acidic? Basic? Neutral?

Acidic:

Basic:

Neutral:

CONCLUSION:

2. Was the precipitation you collected acidic? How do you know?
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S U

N-EARTH-MOON

Our Home Planet Earth

RELATIONSHIPS

|
|

CROSSWORD

DIRECTIONS: Complete the crossword puzzle.

PUZZLE

AN (AX/ O
O 0,{00’ ”00/‘0'0‘:,/'
s
g0 ORNORNK)
MAEXXENA
(X7

’

0
KANOONEAXX)
% ..‘QO’Q 0“.'000'

L0 .,.o'o,',o

0
":é 9, :\'o "

XA %
‘\\.\\\\ﬁﬁx.

length of time for Earth to spin on its

occurs when the sun reaches its greatest
distance north or south of the equator

occurs when the sun is directly over
the equator

When the northern hemisphere is tilted
away from the sun, it is this season in
North America.

Earth's spinning that causes day and night
When the northern hemisphere is tilted

1
2
3
4 5 6
7
8 9
10 1
12
ACROSS 2.
4. length of time for Earth to orbit the sun once axis once
7. an orbit around the sun 3.
8. property of Earth that causes seasons
9. shape of Earth’s orbit 3.
10. imaginary line around which Earth spins
12. When the sun is directly over this imaginary line, 6.
daytime hours equal nighttime hours.
DOWN 7
1. round, three-dimensional object; shape of 1.

the Earth
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toward the sun, it is this season in
North America.
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SUN-EARBRTH -

Earth’s Satellite

DIRECTIONS: Find the sun-Earth-moon system vocabulary words in the word search puzzle below.

Words can be found across, down, and diagonally. Then, on a separate piece of paper, write sentences for
five of the words.

M OON RELATIONSHIPS

Eb

e WORD BANK s

first quarter moon phases  crescent third quarter maria revolution solstice
waxing new moon full moon gibbous axis rotation ellipse
month lunar eclipse  solar eclipse waning equinox tilt equator
L AM ONT H V R T D Y H F E C V J L P
g ¢cwW & E I Z AHNGOQY P UCOTF A R W
N A Z Y B Y Y E A K M G H L X T T S O G
A E X GG C T C I T A D I F L R H X N T Z
R F R NTSWWB S Z DOB QMW I S D A U
E A AME T I L T Y MB Z O X R OR T K
c B T R I T WR K J CO®P OWUD L E I U
L L ¢C AMCZ RV UZEUDNEQAV O F
/I S A Z E D A A QS P S O C QU R O N I
P Y X I ¥y oMmQ P F V CTGUAE L MR
s Yy I ANONWU I Vv Zz F B 2 S | R C U A S
ER S QH QL A QOEDWS N T L T R T
/ C G v QL J X T W C L N O O E | I I Q
A X Q K E G b O K OATB E X R P O A U
v Q K E Q X OW 2Z X R N U Z W F S N R A
AE J T M N J CA I R E I B K M E K | R
M s oL S T I C E X S Q F N L R O C AT
L E L C OB EW TG I R UB GM B O T E
X W R C | H U Q Q X N I G E H Z L N R
M O O NP HA S E S A G G J E Y Q K N E
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Earth’s Satellite

N-EARTH-MOON

RELATIONSHIPS

DIRECTIONS: Complete the crossword puzzle.

CROSSWORD

1

2

w

PUZZLE
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1.

4.

8.

9.

12.

13.

ACROSS

moon phase when none of the lighted side

can be seen

occurs when Earth is directly between the
sun and moon, blocking sunlight to the moon

moon phase when all of the lighted side can

be seen

the amount of the lighted side of the moon
appears to be increasing

approximate period of time it takes for the
moon to orbit Earth once

moon phase when only half of the lighted
side can be seen; occurs after a full moon

10.

1.
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DOWN

period after a full moon when the amount
of the lighted side of the moon appears to
be decreasing

dark, flat regions of dry lava on the surface of
the moon

moon phase when only a sliver of light can
be seen

occurs when the moon moves directly
between Earth and the sun, which causes a
shadow over part of the Earth

moon phase when half of the lighted side can
be seen; occurs after a new moon

changing appearance of the moon as seen
from Earth

moon phase when three-quarters of the
lighted side can be seen
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SUN-EABRTH-MOON RELATIONSHIPS

Sun-Earth-Moon System

i 1
[ I Lt civor ey

FILL IN THE BLANKS

DIRECTIONS: Study the diagram of the sun-Earth-moon system. Then, answer the questions below.
The small lettered circles represent the moon in four different positions as it revolves around the Earth
during the course of one month. Keep in mind that this diagram is not to scale.

1. In which position would the moon need to be in order for a person on Earth to observe a
full moon?

Position

2. In which position would the moon need to be in order for a person on Earth to observe a
solar eclipse?

Position

3. The moon would need to be in between which two positions in order for a person on Earth to
observe a crescent moon?

Position and

4. In which position would the moon need to be in order for a person on Earth to observe a
lunar eclipse?

Position

5. With the moon in position A, it is called a new moon. As the moon moves to position B, more of
the moon’s lighted surface becomes visible. This period of the moon cycle is called:

a. gibbous b. solstice C. waxing d. waning
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SUN-EARTH-MOON RELATIONSHIPS

To the Moon!
In 1961, President John F. Kennedy announced that the United States would attempt to land a man on
the moon and return him safely to Earth. In order to accomplish this, NASA created three space programs:

Mercury, Gemini, and Apollo. Each program was a small stepping stone toward accomplishing the final goal
of landing on the moon.

DIRECTIONS: Use science books, encyclopedias, or the Internet to research each of these programs.
Then, in the space below, write a summary of each program, including its goals and accomplishments.

1. Mercury:

2. Gemini:

3. Apollo:
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DIAGRAM LABELING

An eclipse can occur when the light of the sun becomes blocked by the moon or Earth. Two types of
shadows can be observed during an eclipse: an umbra and a penumbra. The umbra is the darkest part of
a shadow. If you are standing in the umbra, the source of light is completely blocked by the object causing
the shadow. This is different from the penumbra, in which the light source is only partially blocked and
there is only a partial shadow.

DIRECTIONS: Follow the directions below to create a diagram of an eclipse. Then, answer the
questions that follow. Keep in mind that this diagram is not to scale.

1. Use a ruler to draw two straight lines from point A on the sun through points € and D on the
moon. Stop the lines when they strike the edge of Earth.

2. Draw two additional straight lines from point B on the sun through points € and D on the
moon. Stop the lines when they strike the edge of Earth.

A
o
KEY
[ ]
Penumbra
®
D Umbra
[ }
B

3. Name the type of eclipse pictured in the diagram.

4. During which phase of the moon would this type of eclipse occur?

5. Use a colorful pencil to shade in the umbra. Using a different color, shade in the penumbra.
Show what colors you used in the key.

6. If you were observing this eclipse from Earth, in which part of the shadow would you need to
be to observe a total eclipse?

7. Use the Internet to find out when you may be able to view this type of eclipse.
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AND LUNAR ECLIPSES (CONTINUED)

8. Use aruler to draw a straight line from point A on the sun through point € on Earth. Stop the
line when it passes the edge of the moon.

9. Draw a second line from point B on the sun through point D on Earth. Stop the line when it
passes the edge of the moon.

A
o

$

10. Name the type of eclipse pictured in the diagram.

11. During which phase of the moon would this type of eclipse occur?

12. If you were able to see this eclipse from Earth, what time of day would it be?

13. Explain why you think Earth does not experience a lunar eclipse every month.

14. Two planets in our solar system do not experience lunar or solar eclipses. Name the planets and
explain why they do not experience any eclipses.

15. Use the Internet to find out when you may be able to view this type of eclipse.
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SUN-EARTH-MOON RELATIONSHIPS

INQUIRY INVESTIGATION

A model is one way scientists explain the way in which something works. In this activity, you will view all of
the moon phases within a few minutes, rather than completing actual moon observations over the course
of one month.

CUTEIEE SIS TSR MATERIALS  TEEmmE
plastic foam ball flashlight or overhead projector pencil
PROCEDURE:

1. Poke the pencil into the plastic foam ball so that it makes a handle.

2. Turn on the flashlight or overhead projector and turn off any lights in the room. Then, stand
facing the flashlight or projector. The light represents the sun, the ball represents the moon, and
your head represents Earth.

3. Hold the moon ball in your left hand slightly above your head. Although the light should be
shining in your eyes, you should not be able to see any light reflected off the moon. This is
called a new moon, and it occurs when the moon is between Earth and the sun. It is shown in
the chart below.

4. Slowly turn your body to the left in a counterclockwise direction. Keep your eyes on the moon
ball. You will see a tiny sliver of light reflected on the moon’s surface. This is called a waxing
crescent moon. It is shown in the chart below.

5. Asyou continue moving your body in a counterclockwise direction, you will view each moon
phase. Draw how the moon appears at each phase in the chart below.

New Waxing First Waxing Full Waning Third Waning
Moon Crescent | Quarter Gibbous Moon Gibbous Quarter | Crescent

6. Return to the new moon position. This time, position the moon directly between your head and
the sun so that it blocks light from reaching your face. Which type of eclipse is this?

7. Next, turn your body to the full moon position, but this time, place the moon directly in line
with your head. Which type of eclipse is this?
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Name: Date:

Our Solar System

DIRECTIONS: Find the solar system vocabulary words in the word search puzzle below. Words
can be found across, down, and diagonally. Then, on a separate piece of paper, write sentences for five
of the words.

. WORD BANK FEEESEEES S
Oort cloud Uranus sun Mercury comet
Jupiter Great Red Spot Viking Venus methane
Neptune Pluto Farth Mars
Saturn meteorite asteroid belt astronomical unit
Voyager Olympus Mons Luna
Ol L RGAGUBUV PNIXSALMX I J
M HA S ATURNGTILMAWOTUBB X MG
V., SV DY HXETEUMWATI UZRANUS
C B TWENWI PHTOGY ZHCNAYV
O CECBNCWTUOTI RGTLTOZWY
O QRQP JURUZMVAGDT BMWXT
R T OODEASNIXTILLOSUBWE S Y A
T F I MOZE ZATEOPMNYGV T S U J
cCwWDZEZEBT CTTFGOTENATPSRGN
L OB RHTUNU RV MUMHHTOCGTEV RK
ONE CGDED J S S U CDUHTE C E L
u QL UMW JEOUTEBTCY Y I AQRAK
D UTWRXV G PR JCBXPLANNTM
L K DY RUMGT PI QGUK ZDWUE R P
V. B Y S E Y Y L RUT J L NY L Y J EE
/| P K P L HP L J TDTEMATRSTE J DT
K X P OMUB S UG®P I F Y JV SGNSM
/' AS T RONOMI CA L UNIT THPY
Z V C N X Q E Z C V E L D J M O R
G UK OMZCFFGLDAV RUOQOTTD
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Name: Date:

SOLAR SYSTEM

i

Inner Solar System

CROSSWORD PUZZLE
DIRECTIONS: Complete the crossword puzzle.

1 2

- o

3 _

/
ACROSS DOWN
3. often called the “red planet” 1. name of Earth’s moon
5. separates the inner planets from the outer 2. planet with an atmosphere that consists
planets mainly of nitrogen and oxygen
7. spacecraft that landed on Mars in the 1970s 3. planet closet to the sun
8. largest volcano in the solar system 4, number of moons orbiting Mercury and
Venus

6. this object in space contains over 99% of the
mass of the solar system

7. sometimes called “Earth's twin”
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Name:

Date:

Outer Solar

i

CROSSWORD

SOLAR

SYSTEM

System

PUZZLE

DIRECTIONS: Complete the crossword puzzle.

ACROSS 2.

3. planet with an orbit that intersects the orbit 4,
of the dwarf planet Pluto

5. area of the solar system in which comets 7.
are located

6. planet with the largest ring system 8.
8. huge storm on Jupiter

DOWN

1. largest planet in the solar system 10.
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planet that rotates on its side

spacecraft that flew by and photographed
the four gas giants in the 1970s

gas that gives Neptune and Uranus their blue-
green color

all outer planets are composed mainly of this
type of matter

moon of Jupiter; possibly contains a liquid
ocean under its surface

space object that was reclassified as a dwarf
planet in 2006
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Name: Date:
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Solar System Distances

||||||

An astronomical unit (AU) is the average distance between Earth and the sun. One astronomical unit
equals approximately 93 million miles. Astronomical units are used to measure distances in our solar system
because of the great distances between the planets.

DIRECTIONS: Complete the table below to show the distance between the sun and each planet in
miles and astronomical units. Mercury has been completed for you.

Planet Distance fl_"om Distance from
the Sun (miles) the Sun (AUs)
Mercury 37.2 million miles 04 AU
Venus 0.7 AU
Earth 93 million miles
Mars 1.5 AU
Jupiter 52 AU
Saturn 883.5 million miles
Uranus 19.2 AU
Neptune 2,790 million miles
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Name: Date:

Which Planet Am 1?

FILL IN THE BLANKS

DIRECTIONS: \Write each name of a planet from the word bank in the correct blank below to match
the planet with a description. Each planet will be used twice.

HHNMUSII Y WORD BANK HS——

Jupiter Farth Neptune Mercury
Venus Uranus Mars Saturn
1. planet with the largest volcano in the solar system
2. planet with an atmosphere that rains sulfuric acid
3. planet that rotates on its side
4, planet with the most extreme temperature range (700°F to -300°F)
5. planet that is one astronomical unit (AU) from the sun
6. largest planet in the solar system
7. only planet known to support life
8. planet with an atmosphere that has an extreme greenhouse effect
9. planet with iron oxide in its soil, giving it a red appearance
10. planet that has an orbit that intersects the orbit of the dwarf planet Pluto
11. planet with the Great Red Spot
12. planet with the largest rings
13. planet with a density so low that it could float on water
14. only inner planet with no atmosphere
15. the two planets with methane in their atmospheres, giving them a

blue-green color
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Name: Date:

SOLAR SYSTEM

Planetary Missions

i

TEACHER INFORMATION

Scientists and engineers who design space missions must take many things into account. The type of
research that will be conducted during the mission will determine which type of mission is used.

A flyby mission involves sending a spacecraft past the planet, usually to take pictures on its way to another
planet. The Voyager missions of the 1970s were flyby missions, and they returned some of the first close-up
images of the outer planets.

An orbiter mission requires more complex instrumentation and engineering than a flyby. Its purpose is to
orbit the planet or moon for an extended period of time in order to map the surface, conduct atmospheric
analysis, and scout locations for future lander missions.

A robotic lander mission actually lands a spacecraft in a predetermined location in order to conduct an in-
depth study of a certain area. These missions often have specific scientific objectives that can be achieved by
up-close observation. These spacecraft are highly complex with specialized instruments and computers.

The only human mission to an object in space occurred in the late 1960s and early 1970s when humans
landed on the moon. Human missions are very dangerous, but they allow highly in-depth studies of the
planet or moon.

PROCEDURE:

1. Before class, obtain a ball (a basketball, soccer ball, or kick ball). Decorate it with stickers, buttons,
charms, and other interesting items. This will be a new “planet” that several types of missions will
explore. Before class, cover the ball with a towel and place it in the center of the room.

2. Give each student a copy of the activity on pages 121 and 122. Introduce the four main types of
missions to students. Ask them to guess the purpose of each mission based on its name, followed
by discussion.

3. Flyby mission: Uncover the planet and tell students to walk past it in single file. After they walk
by, they should record on the data sheet (page 121) their observations about what they saw on
the planet. Encourage students to draw a picture of the planet as well.

4. Orbiter mission: Students will walk in a circle around the planet for one minute. After they orbit
the planet, they should record their observations and drawings on the data sheet.

5. Robotic lander mission: Students should choose an area of the planet they would like to study
more closely. Allow students to take turns looking at the area they chose through a paper-towel tube
for one minute. Remind them that once scientists land the robotic lander on the planet, it is not easy to
move it to another location. So, once they have chosen their areas, they may not choose others!

6. Based on their experiences in this simulation, students should answer questions 7-14 (page 122).
These can be assigned as homework or discussed as a group in class.
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Name: Date:

Planetary Missions

1. Describe each type of mission below.

Flyby:

Orbiter:

Robotic lander:

Human:

2. Conduct a flyby of the "planet” shown to you by your teacher.
Record observations and draw a picture of the planet.

3. Orbit the “planet” for one minute. Record observations and draw a
picture of the planet.

4. Choose a place on the “planet” to land a robotic spacecraft.
Examine this area through a paper-towel tube. Record
observations and draw a picture of this area of the planet.
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Name: Date:

PLANETARY MISSIONS (CONTINUED)

5. If there were humans aboard a spacecraft that landed in the area you chose, how might their
observations be different from the robotic lander’s observations?

6. What are the advantages and disadvantages of each type of mission?

Mission Advantages Disadvantages

flyby

orbiter

robotic lander

human

Listed below are scientific questions about the planets and moons in our solar system. Name the type of
mission that could be used to answer each space exploration question.

7. What types of volcanoes exist on the entire surface of Mars?

8. Can the mineral hematite be found on the surface of Mars?

9. Are there fossilized life forms on Mars?

10. What does the surface of Pluto look like?

11. What types of gases compose Jupiter, Saturn, Uranus, and Neptune?

12. Can plants grown on the surface of Mars be used as a food source?

13. Are rocks on Mercury similar to rocks found on Earth?

14. How do the landforms in the northern and southern hemispheres of Venus compare?
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Scientists Who Study the Earth (page 9)

1.
2.
3.
4.
5.
6.
7.
8.

seismologist
meteorologist
oceanographer
paleontologist
cartographer
gemologist
hydrogeologist
volcanologist

9. geochemist

10. planetary geologist
11. climatologist

12. petroleum geologist

Elements in Earth’s Crust (page 10)

B B — —
o si Al Fe [ Na K Mg

Element Symbol

1. 98.5% 3. 74.3%

2. 1.5%
Meet the Minerals (page 11)
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Meet the Minerals (page 12)

ACROSS
3. color 12. cleavage
4. quartz 13. pyrite
8. halite 14. luster
9. calcite

DOWN
1. graphite 7. sulfur
2. magnetite 10. hardness
5. talc 11. streak
6. mica

Which Mineral Am 17 (page 13)

1. sulfur 4. quartz
2. graphite 5. magnetite
3. galena 6. talc

Just the Facts: Earth Science

Mineral Matching (page 14)

1. g 5 a 9. | 3. n
2. f 6. C 10. e 14. k
3. b 7.1 1. m

4. h 8. d 12
Mystery Word: acid

Minerals All around Us (page 15)
Answers will vary.

Minerals Rock! (page 16)

1. cleavage 7. halite

2. streak 8. talc

3. color 9. magnetite
4. hardness 10. luster

5. fracture 11. gems

6. graphite

Mystery Word: hematite
Magic Crystals (page 17)

1. Answers will vary.
2. Answers will vary.
3. When the water evaporated, the

crystals were left behind in the bowls.

4. Crystals form when water containing
minerals evaporates, leaving the
minerals behind.

Igneous, Sedimentary, or Metamorphic?
(page 19)

1. M 6. | 1.5 16. S
2.5 7.1 12,1 17. 1
3.5 8. M 13| 18. M
4.1 9.5 4. M 19.°S
5.5 0. M 150 1 20. |

Simply Sedimentary (page 20)

ACROSS
1. clastic 8. conglomerate
3. chemical 9. sedimentary
4. weathering 10. shale
6. organic

DOWN
1. cementation 5. fossils
2. stratification 7. limestone

3. compaction

The Pressure on Metamorphic Rocks
(page 21)

1. metamorphic 6. sculptures
2. foliated 7. magma
3. nonfoliated 8. grains

4. sedimentary 9. slate

5. pressure

Mystery Word: Lincoln

Which Rock Am I? (page 22)

1. conglomerate 4. obsidian
2. granite 5. limestone
3. slate 6. marble

The Rock Cycle (page 23)

melting and crystallization
heating and pressure

heating and pressure
sedimentation and compaction
melting and crystallization

6. sedimentation and compaction

vk W =

A “Rock”-ing Autobiography (page 24)
Stories will vary.
Modeling Rocks (page 25)

3. sedimentary

5. igneous

7. metamorphic

8. Answers will vary but may include
that it is similar because it models
how different types of rocks form
and change. It is different because
the actual rock cycle takes millions of
years to complete.

The Weathering of Earth (page 27)

> " - = - T Ao

oI >»cmzEzaxn<? =z

Z>0%x"0 40 =@ oK

The Weathering of Earth (page 28)

ACROSS
2. weathering 9. ice wedging
4. oxidation 11. wind
7. gravity 12. roots
8. chemical
DOWN
1. differential 6. mechanical
3. acid 10. water
5. abrasion

Mechanical or Chemical? (page 29)
1. C 4. C 7. M 10, M
2. M 5 M 8. C
3. M 6. C 9. M
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Mechanical Weathering (page 30)

1. The rock’s mass should get smaller as
the experiment progresses.

2. Answers will vary.

3. Tiny pieces of rock fragments were
broken off by the action of water and
the bottle.

4. In nature, rocks can be mechanically
weathered by tumbling along river
bottoms and streambeds.

5. Graphs will vary.

What's in Our Soil? (page 32)

1. h 4. C 7. d
2. a 5 e 8. i
3. f 6. g 9. b

Magic Number = 15
Over the Horizon (page 33)

1. horizon O 7. horizon R
2. horizon A 8. horizon C
3. horizon B 9. horizon A
4. horizon C 10. horizon B
5. horizon R 11. horizon A
6. horizon B 12. horizon O

Fascinating Fossils (page 34)
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Fascinating Fossils (page 35)

ACROSS
2. mold 8. permineralization
4. index 9. amber
DOWN
1. fossil 6. cast
3. petrified 7. carbon
5. trace

Unconformities (page 36)

1. b 2. a 3. ¢
4. angular unconformity
5. disconformity
6. nonconformity

Layers of Rock (page 37)

Cross section :HEDCGFBA
Cross section 22 AFBGECD
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Millions of Years Ago ... (page 38)

Answers are approximate.
1. 303 pages 3. 11,817 pages
2. 19,695 pages 4. 60,600 pages

A Paleontology Puzzle (page 40)

1. Tyrannosaurus rex

2. Answers will vary but may include
that it is similar because scientists
often find skeletal remains that they
must piece together based on prior
knowledge. It is different because
scientists would have to be careful as
they dig out actual skeletons.

3. anatomy—so that they can know how
the structure fits together
geology—so that they can know each
type of rock and the ages of fossils
found in those rocks

4. They would have to be able to
separate and identify each type of
animal skeleton.

Earth’s Shifting Surface (page 42)
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Earth’s Shifting Surface (page 43)

ACROSS
3. mantle 8. lithosphere
4. Wegener 9. inner core
6. plates 10. continental drift
7. outer core
DOWN
1. asthenosphere 5. crust
2. spreading

The Puzzle of Pangaea (page 44)

A Controversial Idea (page 45)
Speeches will vary.
Know Your Boundaries (page 46)

[« 4. a 7. e
d 5 f

g 6. b

convergent or continental collision
transform

divergent/rift valley

subduction

-~ O 0 W=

1
1

Inside the Earth (page 47)

1. crust 7. outer core

2. lithosphere 8. crust

3. asthenosphere 9. mantle

4. mantle 10. lithosphere

5. outer core 11. inner core

6. inner core 12. asthenosphere

A Current Event (page 48)

1. Answers will vary but may include:
When the water reached the sides
of the dish, it heated up and rose to
the surface. Once at the surface, the
water would move to the center
and sink.

2. Answer will vary but may include:
When the hot plate heated the water,
it caused it to rise. When the water
cooled at the surface, it sank back
down to the bottom of the dish.

Quaking, Shaking Earth (page 49)
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Quaking, Shaking Earth (page 50)

ACROSS
3. seismology 7. magnitude
5. secondary 8. epicenter
6. seismograph

DOWN
1. fault 4. focus
2. primary 5. seismic
3. surface
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Earthquake Travel Times (page 51)

1. 5 min. 5. Pwave

2. about 4 min. 6. time difference
3. about 1,500 km increases

4. about 700 km 7. about 1,500 km

Earthquake Locations (page 52)

1. Most epicenters are found on or near
plate boundaries. These are areas of
high seismic activity.

2. Earthquakes would likely occur along
plate boundaries; plate movements
can cause earthquakes.

3. People may be safer on the interior of
plates; only occasionally does seismic
activity occur there.

4. It can help predict future occurrences
of earthquakes.

Whose “Fault” Is It? (page 54)

1. normal 4. strike-slip
2. strike-slip 5. normal
3. reverse 6. reverse

Quaking Elsewhere! (page 55)
Answers will vary.
Shakedown! (page 56)

1. The skyscraper was not built to resist

the vibrations of the falling dictionary.

2. Answers will vary.
3. Answers will vary.

Earth’s Cooling Vents (page 58)

CFroren-2350 "6 HYv 0 < x <0

Earth’s Cooling Vents (page 59)

ACROSS

5. composite 9. hot spot

8. lava 10. crater
DOWN

1. shield 5. cinder cone

2. pyroclastic 6. magma

3. volcano 7. caldera

4. rift
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Flowing Eruptions (page 60)

1. pahoehoe 5. volcanic blocks
2. aa 6. lapilli

3. pillow 7. volcanic ash
4. volcanic bombs

Mystery Word: Hawaii
Movement Inside the Earth (page 61)

1. sill 5. volcanic neck
2. dike 6. sill

3. volcanic neck 7. dike

4. batholith 8. batholith

Otherworldly Volcanoes (page 62)
Letters will vary.
Lava in the Lab—Part 1 (page 63)

1. Answers will vary.

2. Answers will vary.

3. Actual lava will flow at different rates
depending on many different variables,
including the height and slope of the
volcano and the temperature of the lava.

Lava in the Lab—Part 2 (page 65)
Investigations will vary.

A Cycle of Water (page 66)

1. evaporation 7. precipitation
2. condensation 8. condensation
3. precipitation 9. infiltration
4. runoff 10. runoff

5. infiltration 11. evaporation

6. transpiration 10. transpiration

Rivers and Streams (page 67)
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Rivers and Streams (page 68)
ACROSS
1. drainage basin 7. tributary
2. divide 9. channel
3. water cycle 11. meander
6. floodplain 12. load
DOWN
1. discharge 5. erosion
2. deposition 8. runoff
4. alluvial fan 10. delta

The Groundwater Shuffle (page 69)

2. h 8. ¢ 14. d
4. a 10. e 16. i

6. f 2.9 18 b
Magic number = 30

Stream Stages (page 70)

1. old stream; It is wide and flat with
strong meanders and deposits
sediment into a delta.

2. mature stream; It has curved
meanders.

3. young stream; It has waterfalls that
flow into rapids.

Speeding Streams and Rivers—Part 1
(page 71)

1. 4 m/sec. 3.
2. 0.5 m/sec. 4,

10 m/sec.
10 seconds

5. river 3 because its speed is fastest,
and young rivers usually move swiftly

6. river 2 because its speed is slowest,
and old rivers move very slowly

Speeding Streams and Rivers—Part 2
(page 72)

1. It would be difficult to toss the orange
into the stream at exactly the
10-meter mark, so it is easier to let it
float to that mark.

2. in case errors are made

Answers will vary.

4. Answers will vary but may include
mistakes in measuring the distance
and timing. The oranges may also get
caught on and slowed down by other
objects in the stream.

w

The Life and Times of a Water Droplet
(page 73)

Stories will vary.

The Living Ocean (page 74)
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The Living Ocean (page 75)

ACROSS
3. reef 7. continental shelf
5. photosynthesis 8. benthos
6. plankton 9. algae
DOWN
1. nekton 6. producer

2. continental slope 7. consumer
4. chemosynthesis

Waves and Tides (page 76)

1. wave 7. crest
2. moon 8. breaker
3. trough 9. height
4. tides 10. length
5. spring 11. gravity
6. neap

Mystery Word: tidal range
The Ocean Floor (page 77)

continental shelf
continental slope
midocean ridge
abyssal plain
ocean trench
seamount

ocean trench
midocean ridge
continental slope
10. abyssal plain

11. continental shelf
12. seamount

O 0y O W =

Ocean Life Poster (page 78)

whale, nekton, consumer

seal, nekton, consumer

shark, nekton, consumer

jellyfish, plankton, consumer
single-cell algae, plankton, producer
clam, benthos, consumer

coral, benthos, consumer

snail, benthos, consumer

sea anemone, benthos, consumer
giant kelp, benthos, producer
swordfish, nekton, consumer
salmon, nekton, consumer

Ocean Pollution (page 80)

1. 3,4,1,52 3.3,1,4,2
2.2,1,3 4. 2,3,1,54

Do the Wave! (page 81)

1. fan—wind
tub of water—body of water

2. Student data should show the higher
the wind speed, the greater the height
of the waves.
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3. Errors could be made in measuring
the wave heights or by having a
malfunctioning fan.

4. Answers will vary.

Earth’s Protective Blanket (page 82)
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Earth’s Protective Blanket (page 83)

ACROSS
1. stratosphere 10. ozone
7. thermosphere  11. conduction
9. mesosphere

DOWN
2. exosphere 6. ionosphere
3. convection 7. troposphere
4. greenhouse 8. radiation

5. global warming

Way Up in the Sky (page 84)

1. exosphere 6. thermosphere
2. thermosphere 7. troposphere
3. mesosphere 8. mesosphere
4. stratosphere 9. stratosphere
5. troposphere 10. exosphere

Graphing the Atmosphere (page 85)

1. The temperature decreases.

10em

Altitude tkm)

Temperature (C)

2. The temperature increases.

3. Greenhouse gases are found in the
thermosphere, and these gases
absorb radiation from the sun.
Therefore, this layer is warmer.

Is the Earth Heating Up? (page 86)

Projects will vary but should provide

detailed information for the three criteria.

Under Pressure! (page 87)

Does Air Have Mass?

1. The balance should tip toward the
inflated balloon because its mass
increased.

2. Air does have mass, although not
much. This should be apparent in the
experiment, provided the balance is
sensitive enough. The mass of air is
what causes air pressure to exist—the
more air we have pushing on us, the
greater the air pressure.

The Myth of Suction

1. The balloon should fall into the jar
even though it is seemingly too large
to do so.

2. The candle uses up the oxygen inside
the jar (the flame will eventually
go out once the balloon covers the
opening), making the air pressure
outside the jar greater than the
pressure inside. The pressure pushing
the balloon down is greater than that
pushing up. So, the balloon is actually
pushed, not sucked, into the jar.

Screening the Sun (page 89)

1. the bead covered with the highest
SPF sunscreen

2. Answers will vary but may include that
the bead covered with the highest
SPF sunscreen remained the lightest
in color.

3. Answers will vary but may include that
the higher the SPF rating, the more
effective the sunscreen is in blocking
UV radiation.

4. people who are outdoors for long
periods of time

Patterns of Weather (page 91)
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Patterns of Weather (page 92)

ACROSS

1. thunderstorm 9. tornado

3. hurricane 10. air mass

4. blizzard 11. thermometer

7. front 12. meteorologist
DOWN

2. thunder 6. barometer

5. lightning 8. anemometer
Fronts (page 93)

1. warm front 5. warm front

2. occluded front 6. stationary front

3. cold front 7. cold front

4. stationary front 8. occluded front

Station Models (page 94)

1. snow 13. rain

2. 31°F 14. 80°F

3. scattered clouds 15. partly cloudy
4. 247 mb 16. 223 mb

5. southeast 17. northwest

6. 29°F 18. rain

7. rain 19. thunderstorms
8. 42°F 20. 48°F

9. overcast 21. mostly cloudy
10. east 22. hail

11. 13-17 knots 23. southwest
12. 37°F 24, 41°F

Climactic Clues (page 96)

ACROSS
1. temperate 10. prevailing
5. desert 11. climate
7. weather 12. rain forest
8. EI'Nino
DOWN
2. polar 6. savanna
3. tundra 8. elevation
4. latitude 9. tropics
In the Zone (page 97)
1. tropics 5. desert
2. temperate 6. savanna
3. polar 7. tundra
4. rain forest 8. global warming

Mystery Word: evergreen
Global Climates (page 98)

1. yes because it took a few minutes for
the globe to heat up

2. Temperature readings and differences
will vary, but the reading at the pole
should be a higher temperature. Light
strikes the poles at an angle compared
to the equator, which is hit directly.

Just the Facts: Earth Science

3. The temperature would be higher but
still not as high as the equator.

4. Different areas of Earth receive varying
amounts of solar radiation, creating
different climate zones.

The Fragile Environment (page 99)
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The Fragile Environment (page 100)

ACROSS
1. fossil fuel 7. nonrenewable
5. strip mining 8. petroleum
DOWN
2. smog 6. recycling
3. acid rain 7. natural

4. renewable
A Fair Share of Resources? (page 101)

1. steel
2. Answers will vary.
3. Answers will vary.

Alternative Resources (page 102)

1. nuclear 5. geothermal
2. solar 6. biomass
3. hydroelectric 7. gasohol
4. wind 8. garbage

Mystery Word: solar cell
An Energy Alternative (page 103)
Answers will vary based on student research.
Sources of Air Pollution (page 104)

1. 100%
2. industry and power plants
3. Answers will vary.

Is Your Rain Acidic? (page 105)

1. basic: detergent, antacid, window
cleaner, and salt water
acidic: lemon juice, soft drink, and milk
neutral: distilled water

2. Answers will vary; rain is considered
acidic if its pH is below 5.6.
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Our Home Planet Earth (page 107)

ACROSS
4. year 9.
7. revolution 10.
8. tilt 12.
DOWN
1. sphere 6.
2. day 7.
3. solstice 11.
5. equinox

Earth’s Satellite (page 108)
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Earth’s Satellite (page 109)

ACROSS
1. new moon 9.
4. lunar eclipse 12.
8. full moon 13.
DOWN
2. waning 7.
3. maria 10.
5. crescent 11.

6. solar eclipse

ellipse
axis
equator

winter
rotation
summer
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waxing
month
third quarter

first quarter
moon phases
gibbous

Sun-Earth-Moon System (page 110)

1. C 4,
2. A 5.
3. AandDorAandB

To the Moon! (page 111)

Answers will vary.

C
C

Solar and Lunar Eclipses (page 112)
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Solar and Lunar Eclipses (continued)

3. solar eclipse

4. new moon

6. the umbra

7. Answers will vary.

10. lunar eclipse

11. full moon

12. nighttime

13. The moon's orbit is not in the same
plane as Earth’s orbit around the sun,
so the Earth and moon line up directly
only a few times per year.

14. Mercury and Venus don't experience
eclipses because they have no moons.

15. Answers will vary.

Modeling Moon Phases (page 114)

5. First

Waxing Full
Quarter Gibbous Moon
Waning Third Waning
Gibbous Quarter Crescent

6. solar eclipse
7. lunar eclipse

Our Solar System (page 115)
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Inner Solar System (page 116) 2. Answers will vary.
ACROSS 3. Answers W?” vary.
3 Mars 7. Viking 4. Answers vv!ll vary.
5. asteroid belt 8. Olympus Mons 5. Answers w!llvary. )
DOWN 6. Answers will vary but may include:
1. Luna 4. zero
2. Earth 6. sun Flyby ) )
3. Mercury 7 Venus Advantage: Fah view many planets in
the same mission
Outer Solar System (page 117) Disadvantage: limited data and
ACROSS information returned
3. Neptune 6. Saturn
5. Oort cloud 8. Great Red Spot Orbiter
DOWN Advantage: provides a broad view of an
1. Jupiter 8. gas entire planet
2 Uranus 9. Europa Disadvantage: cannot do an in-depth
4. Voyager 10. Pluto study of a specific area
7. methane
Robotic lander
Solar System Distances (page 118) Advantage: allows in-depth study of a
Venus, 65.1 million miles, 0.7 AU small area
Earth, 93 million miles, 1.0 AU Disadvantage: complex mission with
Mars, 139.5 million miles, 1.5 AU lots of opportunity for something to
Jupiter, 483.6 million miles, 5.2 AU go wrong; can only observe a small
Saturn, 883.5 million miles, 9.5 AU area of a planet or moon
Uranus, 1,785.6 million miles, 19.2 AU
Neptune, 2,790 million miles, 30.0 AU Human
. Advantages: can collect samples; can
Which Planet Am I? (page 119) provide decision-making skills to solve
1. Mars 10. Neptune problems or answer questions
2. Venus 11. Jupiter Disadvantages:highlycomplexmission;
3. Uranus 12. Saturn risky, very expensive
4. Mercury 13. Saturn
5. Earth 14. Mercury 7. orbiter 11. flyby
6. Jupiter 15. Neptune 8. lander 12. human
7. Earth and Uranus 9. human/lander 13. lander
8. Venus 0. orbiter 14. orbiter
9. Mars

Planetary Missions (page 121)

1. Aflyby involves sending a spacecraft

past the planet, usually to take

pictures on its way to another planet.

An orbiter circles a planet or moon for

an extended period of time, usually

to map the surface or conduct other

broad studies of the planet.

Robotic landers actually land in a

predetermined location to conduct an

in-depth study of a certain area.

Human missions allow highly
in-depth studies of the planet or

Just the Facts: Earth Science

moon. They require complex mission
planning and can be very dangerous
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