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he “rock” was no rock at all. It was part of the head of a giant®

woolly mammoth! Mammoths are ancient® relatives'® of eleph-

ants. These gentle giants roamed!' Earth for about 4 million years,
then died out!?, or became extinct!'?, about 10,000 years ago. Why? Sci-
entists are trying to find the answer to this mystery'“.

Scientists learn about mammoths by studying their fossils!®. Mammoth
bones have been found in rock, frozen soil, or pools of sticky'® tar'’, and
sometimes someone finds an entire preserved'® mammoth. That’s what
makes the Jarkov Mammoth, named after the boy who found it, so special.
Hair, skin, bones, flesh'>—all the parts seem to be there. Scientists ex-
amine every detail of the giant animal to gather clues? about its life.

This is a book about clues to Earth’s past. Fossils, like the Jarkov
Mammoth, provide many clues. Other clues can be found in the rocks of
a canyon?! wall, the shape of a valley, or even right where you live. You
probably won’t find a mammoth buried?*? nearby, but many other clues
to our past exist outside your front door. You can discover how to read

these clues.

1. reindeer n il 12. die out : R4
2. herder n ey Boewmna | E R
3 Sibera. TR 14, mystery 4 ety
4. Arctic Circle  JtE® 15, fossil e A
5. spot v v, ) 16. sticky adj. e FEMEH
6. stickout S, {E 17. tar " Bl
7. tozen - GGy KR, L 18. preserved  adi  REM. R
8. giant adj, Bk H 19. flesh . A
9. ancient adj. ity FLAY 20. clue . e
10. relative 5 s 21, canyon % e
11, roam . Wi 22. bury v, s3r,
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Earth’s Clues

What happened to make our planet' the
way it is today? Look at the valley pic-
tured on the opposite’ page. Most val-
leys are carved® over millions of years
by the rivers that flow through them. But
this valley is different. It’s wide like the
letter U, not narrow like a V. The valley
walls are scratched* and polished’, as if
rocks and other material had been
dragged® against the walls. The valley
contains’ boulders® of many different
sizes, as if something had dropped them
there. These are all clues geologists® use
to figure out'” how this breathtaking'!
landscape'? came to be.

The deep, U-shaped valley was carved by ice, not by running water. A million
years ago, the climate'? here was colder. Snow built up year after year and turned
to ice, filling much of the valley. A glacier', or large body of moving ice, slowly
traveled down the valley like a giant ice cream scoop'®, deepening and widening
it. When the glacier melted'®, the rocks it had plucked'’ from the valley walls

dropped to form a ridge'®.

How ts the valley on page 7 different from the one on page 67

carve v vIF
scratch v b4

drag v. i1
contain v 28
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boulder n.

9. geologist ”n #h JR &R

10. figure out

11. breathtaking adj HAR. SAXMETHN

planet " TR (kb5 ER)
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Reading the Rocks

The moving and melting of glaciers are just
some of the mind-boggling' events that have
happened during Earth’s 4.6-billion-year
history. What else shaped Earth? Mountain
ranges” have been pushed up and worn down.
Rivers have carved out canyons and
sculpted® the landscape. Oceans have cov-
ered vast* portions® of continents® and then
moved back. The continents themselves have
drifted’ to their present places. Millions of
different kinds of plants and animals have
come and gone.

How do we know all this? No one was
around to videotape, photograph, or even
write down what happened. Much of Earth’s
history is written in the rocks. The trick® is
knowing how to read the rocks, how to rec-
ognize’ the clues and piece them together.

What Came First?

Actually, reading rock clues is no trick at
all. Often it means just using common
sense'’. Think about making a sandwich. You

start with a slice'' of bread. Next, you spread
a little mayonnaise'? or mustard'® on the
bread. Then you add meat, cheese, lettuce'?,
and tomato, one layer'” at a time. One more
slice of bread and your sandwich is complete.
The bread on the bottom was the first layer,
right? Think of it as the oldest part of the
sandwich. The next layers get younger and
younger. The youngest layer is the bread on
top.

Layers of rock form in much the same way.
Look at the layers of rock in the photograph

1. mind-boggling adj. S AB R BRE
2. range n. f
3. sculpt v.

4. vast ady.

5. portion .

6. continent n ABE
7. drift v. P Hid
8. trick n £8I5: 8
9. recognize v. 2N
10. common sense

11. slice n. WHE. A
12. mayonnaise n EWNHE
13. mustard n TR
14. lettuce n BE

-
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. layer n. Z=



of the Grand Canyon' above. The layers look
a bit like a pile of sandwiches. Each layer
was made from sediments>—bits of sand,
mud?, clay*, and plant and animal remains’.
The sediments sank to the bottom of ancient
seas, lakes, and swamps® that covered this
area at different times in the past. Pressure’
on the bottom sediments squeezed® out the
water and helped bind® the sediments into
hard, solid'’ sedimentary rock''. The oldest
rock layers are at the bottom. The youngest

are at the top.
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The Colorado River'’ carved out the
Grand Canyon.

Did you ever

wonder...

... what makes rocks look .
like they have layers?

Layers look different for many reasons.
Varying' sizes of sediments often make a
layer look different from layers above and
below. Some rocks are weaker or stronger
than others, so they erode®, or.wear away"’,
at different rates. Also, rocks are made of
different materials. When these materials
are compressed' and exposed' to water
and air, they turn different colors. The
changing colors mark some of the different
layers.



More Sandwich Science f_tcstpiek A
. . . 2. assemble v. ¥ AC
Think about the sandwich again. After you _ -~ 5 AEEET.
make the sandwich, you cut it in half. Then 4. occure v %
you might stick a toothpick' in each half to 5 crack & i
. . 6. reddish adj. B, KL

hold the layers together until you eat it. Both ' 7 s e
) 7. magma n =X

of these actions are completed after you as- s iquid " B ik
semble? the sandwich. 9. _ ik i R
10. seabed . BE:. BK

11. bacterium n (pl. bacteria)4H &

The pictures, at right, illustrate® the order of
different events occurring* in Earth’s rocks.
In photograph A, the rock layers formed be-
fore the cracks® running through them—just
like making a sandwich before cutting it. In
photograph B on page 11, the reddish® rock
formed before the darker rock. The dark rock
cut through the reddish rock just as the tooth-
pick cut through the layers of the sandwich.
The dark rock formed from magma’—hot
liquid® rock. The magma forced its way into
a crack in the reddish rock, then cooled and
hardened.

How an Animal Can Become a Fossil

€) The dead animal €@ Other animals and € Sediments pile on top.
sinks® to the bacteria' eat its
seabed™. flesh.
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Fossil Clues

Fossils provide some of the best clues for
figuring out what life was like long ago. Few
animals ever turn into fossils. When an ani-
mal dies, other animals and bacteria devour'
the flesh. Unless the hard parts such as bones
are buried fairly” quickly, they will decay?,
break up®, and crumble® until there’s nothing
left. However, some animal and plant parts
do remain. A fossil can be a bone or shell®
turned to stone. It can be an insect’ trapped®
in tree sap® or the imprint'? of a leaf left in a
rock. A fossil also can be an entire mammal'’,

6. shell
like the Jarkov Mammoth, frozen in soil. 7. insect

8. trap

9. sap
Houw can rock layers help TR

determine’” the age of fossils? e

12. determine

13. dissolve

1. devour 1 58 14. mineral
2. fairly adv. Y 15. seep

3. decay v =4 < 16. compact
4. break up 4 R 17. replace
5. crumble V. . Bk 18. chemical

O Dissolved™ minerals" © water is squeezed out and
seep’ into the rocks and the rock becomes hard and
the animal’s remains. compact'’. The minerals

from the water replace'”
the chemicals™ in the
bones.

n PEIFE
n =3:2
v BaAN
n Bt
n RIE
n =Rk )
v, WE
v, =3 2
n v9:.
v. Bl BR
adj. BEN. BXH
v. RE:. BR

@ Millions of years later the
rocks are lifted up and
become dry land. Wind or
water wear away rocks,
exposing fossils.
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Every Fossil Is a Treasure’

If you ever go fossil hunting, don’t be disap-
pointed? if you don’t find a dinosaur’ bone
or a fish skeleton®. Those kinds of fossils are
very rare. You are more likely to find smaller
fossils like clams® and corals®. But every fos-
sil find is exciting. Imagine breaking off a
loose piece of rock and finding a clam shell.
You would be the first person to see that
fossil. You would know that an animal with
this shell once lived there when a sea cov-
ered the area millions of years ago. Every
fossil tells us a little more about Earth’s
history.

treasure n ¥x

i

2. disappointed adj. KEM
3. dinosaur n V332
4. skeleton n B8
5. clam " L]
6. coral n. i 388
7. define V. e TEX
8. experience n 25h
9. operational definition BIEREX
10. sugar cube FivE
11. represent v K&
12. partly adv. Eise:d
13. stir V. Eiika s
14. observe Vi UL -3
15. partially adv. ikl

Defining’ Operationally

Thinking Like a Scientist:

If a friend asked you to define a bicycle,
what would you say? As you answered,
you’d probably think about the last time
you rode a bike. A definition that is based
on your experiences® with something is
called an operational definition®. Opera-
tional definitions are “doing” definitions.

Suppose you use clay and sugar cubes!®
to model how sediment preserves animals
that become fossils. The clay represents’!
sediment and the sugar cubes represent
fossils. You cover one sugar cube com-
pletely with clay. You cover another cube

Clay-covered

sugar cube sugar cube

12

Partially covered

partly'? with clay, and you leave one cube
uncovered. You put the cubes in a glass of
water and stir' for three minutes. You |
observe'* that the covered cube was pro-
tected by the clay. The exposed part of the
partially!® covered cube has dissolved.
Only a small portion of the uncovered cube
remains.

Based on what happened to the three sugar
cubes, write an operational definition of
the word preserve. Now look up preserve in
a dictionary. How does this definition
compare with the one you wrote?

Sugar cube
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First birds
First dinosaurs

First mammais
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First monkeys

First npos“

First grass

First hominids'®
First modern humans|

First
jawed®fish

First ferns® and
seed plants
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