Reading Preview
Key Concepts

o Y/hzt were the major events in
the Pzleozoic Era?

o What were the major events in
the Mesozoic Era?

o V/hat were the major events in
the Cenozoic Era?

Key Terms

e invertebrate * vertebrate
e amphibian e reptile

o mass extinction ® mammal

@) Target Reading skill

Previewing Visuals Before you
read, preview Figure 22. Then
write three questions that you
have about Earth’s history in a
graphic organizer like the one
below. As you read, answer your
questions.

Earth’s History

What Do Fossils Reveal Abou’

1. Compare the two fossils in ghotos A
and B. How did these organisms
become fossils?

2. Work with one or two other students to
study the organisms in the two photos.
Think about how these organisms may
have lived. Then make sketches show-
ing what each of these organisms may
have looked like.

Think It Over

Posing Questions If you were a palecn-
tologist, what questions would you want
to ask about these organisms?

Q. What geologic events happened
_»_diring Precambrian Time?

‘A.
Q.

FiGURE 18

l_’ral.eontologist at Work
is paleontologist in Australia is

uncoverin
Precambrian Time

\334.

g fossil animals from late

As your time machine nears the end of Precambrian Tim,
you notice that Earth’s organisms have begun to change.
Along with organisms made up of single cells, living things
resembling jellyfish now float in Earth’s oceans. You also
notice the fronds of feathery, plantlike organisms anchored to
the seafloor. Scientists have found fossils of such organismsin
Austrglia, Russia, China, and southern Africa. Fossils like the
ones in Figure 18 are more than 600 million years old! But?
much greater variety of living things evolved during the next
phase of geologic time—the Paleozoic Fra.




Your time machine siows. You observe the “ explosion” of life
that began the Paleozoic Era.

ne, The Cambrian Exp:ission During the Cambrian Period
ge. life took a big leap forward. At the beginning of the Paleozoic
1gs Fra, a great number of different kinds of organisms evolved.
Iso Paleontologists call this event the Cambrian Explosion because
to so many new life forms appeared within a relatively short time.
in For the first time, many organisms had hard parts, including
he shells and outer skeletons.

ta At this time, all animals lived in the sea. Many were animals
xt without backbones, or invertebrates. Invertebrates such as

jellyfish, worms, and sponges drifted through the water,
crawled along the sandy bottom, or attached themselves to the
ocean floors. .
Brachiopods and trilobites were common in .the Cambrian
%eas. Brachiopods were small ocean animals with two shells.
They resembled modern clams, but are only distantly related.

B . ‘
o’ Vertebrates Arise During the Ordovician (awr duh VISI}
~ ) and Silurian (sih LOOR ee un) periods, the ance.storsto
’ "% modern octopus and squid appeared. But thfesern;rleiz r;-*:l

' : 0 :
7/ s soon shared the seas with a new type © g

Uring this time, jawless fishes evolved. Jawless fishes were

the fiy i imal with a back-
st v rate is an an
ertebrates. A verteb and they soon

e, These fishes had suckerlike mouths,
€Came Comm()n_

FIGURE 19

The Cambrian Explosion

During the early Cambrian period,
Earth’s oceans were home to
many strange organisms unlike
any animals that are alive today.
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Life Reaches Lano’ Until the Silurian Period, on

one-celled organisws lived on the land. But durinlg
the Silurian Period, plants became abundant, Thege
irst, simple plants grew ow to 'the ground in dap,
areas. By the Devonian Period (dih VOH nee un),
plants that could grow in drier areas had evolyeq

Among these plants were the earliest ferns. The fig

sticects also appeared during the Silurian Period,
Both invertebrates and vertebrates lived in the

Devonian seas. Even though the invertebrates were

(o4
more numerous, the Devonian Period is often calleg
the Age of Fishes. Every main group of fishes wag

present in the oceans at this time. Most fishes now
had jaws, bony skeletons, and scales on their bodies,
Some fishes, like the one in Figure 20, were huge,

FIGURE 20 Sharks appeared in lhe'late Dc.vonian.Period.
Devonian Armored Fish During the Devonian Period, animals began to
Paleontologists have found fossils of huge invade the land. The first vertebrates to crawl onto

armored fish, like this Dunkleosteus, that

i rong, muscular fins. The
lived during the Devonian Period. land were Iungﬁsh with st ong

first amphibians evolved from these lung fish. An
amphibian (am FIB ee un) is an animal that lives part
of its life on land and part of its life in water.

The Carboniferous Period Throughout the rest of the

FIGURE 21 Paleozoic, life expanded over Earth’s continents. Other verte-
The Coal Forest brates evolved fro ibi =
Forests of the Carboniferous iles devel m the amphlblz?ns. For ex'ample, sn.1all P
Period later farmed cocl tiles developed during the Carboniferous Period. Reptiles have

deposits. Predicting What types scaly skin and lay eggs with tough, leathery shells. Some types

of fossils would you expect to find | of reptiles became very large during the later Paleozoic
from the Carboniferous Period? ’
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2, Interpreting Di: - How long ago dig the
most recent mass extinction occur?
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.Since the Cambrian Periodil

5

number of families of ocean animals? 0

4, Relating Cause <o+ Fifect In general,
how did the number of families change
between mass extinctions?

300 200 100 0
Millions of Years Before Present

During the Carboniferous Period, winged insects evolved
into many forms, including huge dragontlies and cockroaches,
Giant ferns and cone-bearing plants and trees formed vast
svampy forests called “coal forests”” The remains of the coal
forest plants formed thick deposits of sediment that changed
into coal over millions of years.

Mass Extinction Ends the Paleozoic At the end of the
Paleozoic Era, many kinds of organisms died out. This was
amass extinction, in which many types of living things
became extinct at the same time. The mass extinction at
theend of the Paleozoic affected both plants and animals,
onland and in the seas. Scientists do not know what caused
the mass extinction, but many kinds of organisms, such as tri-

lobites, suddenly became extinct.

The Supercontinent Pangaea Scientists hypothesme }:ﬁhat

dimate change resulting from continental drift .mz;))f ria;re

“sed the mass extinction at the end of the Paleozoic. Eu th’§
¢ Permian Period, about 260 million years ago, ar

Con; reat landmass, or
sOntments moved together to form a § ). The formation

o ercOlltinent, called Pangaea (pa.ll JEE L1 ics. At the same
§ Ngaea caused deserts to eXPand i the trgguﬂ; Pole. Many
e §heets of ice covered land closer t0 the

; er Pangaea
?OfganlSmS could not survive the new.dm-laltli.eggt. g
"Med, jt broke apart again, as shown 1n i

.

-

~
Go Online

@
actlve<art\
For: Continental Drift activity
Visit: PHSchool.com
Web Code: cfp-1015

y
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T
Precambrian Time |
4.6 billion-544 million ‘,_
years ago .
b v
F ~ Y - v i
| P TLO o v
|
544-505 million 38 Villion
y€3ars ago | years ago g
Geologic Events
* Earth forms about * Shallow seas cover s YWarm, < | 3 :'eef_s develop.
4.6 billion years ago. much of the land. cover much of Earth * £ ”\ Lon.tments .
* Oceans form and * Ancient continents * lce cap covers what s ide with what js
Af - N oW A
cover Earth about lie near or south of now North Airica. North America,
4 billion years ago. the equator.

Orming mountains,

* First sedimentary
rocks form about
4 billion years ago.

‘\
%
Development of Life Clam %/ Cephalopod . Eurypterid 3 o~)
* Bacteria appear about e Great “explosion” * Invertebrates "<\ * Fish with jaws . &:qg
3.5 billion years ago. of invertebrate |ife dominate the \\ develop.
* Soft-bodied, multi- occurs in seas. oceans. \
cellular organisms

* Land plants appear.
* Insects and spiders
appear.

* Invertebrates with * Early vertebrates—

shells appear, = jawless fish—become
including trilobites common, iy
e

develop late in the
Precambrian.

* First mass extinction
probably occurs near
the end of the
Precambrian.

and mollusks.

¥ e
s;a Early .
2?1 Sea bacteria
b
-\f~ Een Sponges
) e "’ ;. TGl N Psilophyte
Jellyfish-like oY, M ,
’ " ‘ Jawed
animal 'ﬂ\"qr rilobite :
.V\‘/*" "
AR K4 "“T\/__\-’\A :
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408-360 millior

Mississipin el

36 Pennsylvanian

years 29O ‘»-30—320 million years 320-286 million
"0 years ago

Geologic Ever:

o Seas rise and fall
what is now Norr
America.

* Appalachian
Mountains begin
to form.

* North America and
Northern Europe
lie in warm,
tropical region.

Development of Life

e Great swamp forests
of huge, woody trees
cover eastern North
America and parts of

* Age of Fishes begins
as sharks and fish with
scales and bony
skeletons become

common. Eurepe. I
* Trilobites and corals e First true reptiles oo &
flourish in the oceans. appear. & %‘& : %
* Lungfish develop. e Winged insects ‘@\ N m\ o
* First amphibians appear. 'ﬁ)f\% v Ji2
reach land. ' Yl Q‘

.&) \'“

Shark
363 Coal forest
Bony Devonian i :
fish Amphibian

forest

286-245 million
years ago

¢ Deserts become larger
in tropical regions.

* The supercontinent
Pangaea forms as all
continents join
together.

' e Reptiles become
i dominant on land.
. e Warm-blooded
reptiles appear.
* Mass extinction of
| many marine inver-
. tebrates, including
trilobites.

Dicynodon

g S U PR
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Geologic Events
o Panaana breaks apart as North

S¥vH

s Pangaea holds together for much a .
America separates from Africa

of the Triassic,
« Hot, dry conditions dominate the and South America.

center of Pangaea.

i :i’, .32 =
p’ A
/’gﬁy%%
Development of Life g =
Archaeopteryx

e Largest dinosaurs thrive, including
Stegosaurus, Diplodocus, and Apatosaurus.

» Age of Reptiles begins.
+ First dinosaurs appear.

« First mammals, which evolve Morganucodon ¢ First birds appear.
from warm-blooded reptiles, appear. e First flying reptiles, pterosaurs,
e First turtles and crocodiles appear. appear.

s Conifers, palmlike trees, and ginkgo trees
dominate forests.
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" geologic Events

, Continents move to
their present-day po g
2 South America s¢:
from Africa.
+ Widespread volcarnic
activity occurs.

L

*First flowering plants appear.

*Dinosaurs, including
Tyrannosaurus rex, dominate.

*First snakes appear.

*Mass extinction at end of
period causes disappearance
ofmany land and marine life
forms, including dinosaurs.

Creodonts

, Fu-66 million years

66-1.8 million yeafs ago

. The Rocky Mountains and
Himalayas form.

° _Continents continue to move
Into present-day positions.

* Continental glacier covers
Antarctica.

e Flowering plants thrive.

e First grasses appear.

 Age of Mammals begins.

e Modern groups such as
horses, elephants, bears,
rodents, and primates appear.

o Ancestors of humans evolve.

Hyracotherium

Ut rma e

1.8 million years ago to
the present

* Thick glaciers advance and
retreat over much of North
America and Europe, parts
of South America and Asia,
and all of Antarctica.

- Mammals, flowering plants,

. and insects dominate land.

“» Modern humans evolve in
Africa about 100,000 years
ago.

e Giant mammals of North
America and Eurasia
become extinct when the
Ice Age ends about 10,000
years ago.

£ i

Homo sapiens




FIGURE 23

Flying Reptile

Dimorphodon was a flying reptile
that lived during the Jurassic
Period. Like dinosaurs, flying
reptiles became extinct at the end
of the Cretaceous period.
Comparing and Contrasting How
is Dimorphodon similar to the bird
in Figure 24?

342 ¢

The lizzvzoic Era
Millions of years flash by as your time machine travels. Watch

out—there’s a dinosaur! You're observing an era that you've
read about in books and seen in movies.

The Triassic Period Some living things survived the Per-
mian mass extinction. These organisms became the main forms
of life early in the Triassic Period (try As ik). Plants and animals
that survived included fish, insects, reptiles, and cone-bearing
plants called conifers. Reptiles were so successful during the
Mesozoic Era that this time is often called the Age of Reptiles.
About 225 million years ago, the first dinosaurs appeared.
Mammals also first appeared during the Triassic Period. A
mammal is a warm-blooded vertebrate that feeds its young
milk. Mammals probably evolved from warm-blooded reptiles.
The mammals of the Triassic Period were very small, about the
size of a mouse or shrew. From these first small mammals, all
mammals that live today evolved.

The Jurassic Period During the Jurassic Period (joo RAS
ik), dinosaurs became the dominant animals on land. Scientists
have identified several hundred different kinds of dinosaurs.
Some were plant eaters, while others were meat eaters. Dinosaurs
“ruled” Earth for about 150 million years, but different types
lived at different times,

One of the first birds, called Archaeopteryx, appeared
during the Jurassic Period. The name Archaeopteryx means

“e.mcient wing thing” Many paleontologists now think that
birds evolved from dinosaurs,
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FIGURE 24
Early Bird
The artist of the illustration (left) has given
Archaeopteryx colorful feathers. From a fossil
(right), paleontologists can tell that Archaeopteryx
was about 30 centimeters long, had feathers and
teeth, and also had claws on its wings.

The crEtaC%L"i 5 Period Reptiles, including dinosaurs, were
still the dominant vertebrates throughout the Cretaceous
Period (krih TAY shus). Flying reptiles and birds competed
for places in the sky. The hollow bones and feathers of birds
made them better adapted to their environment than the flying
reptiles, which became extinct during the Cretaceous Period.
The Cretaceous Period also brought new forms of life. Flower-
ing plants like the ones you see today evolved. Unlike the
conifers, flowering plants produce seeds that are inside a fruit. | FiIGURE 25

: : The End of the Dinosaurs
V1ve. :
The fruit helps the seeds survi Many scientists hypothesize that

. . during the Cretaceous an asteroid
Another Mass Extinction At the close of the Cretaceous hit Earth near the present.day

Period, about 65 million years ago, another mass extinction S e S A
occurred. Scientists hypothesize that this mass extinction | Mexico.

occurred when an object from space struck Earth. This ob)ebc.t
was probably an asteroid. Asteroids are roc:.ky masses t.hz?t or 1;
the sun between Mars and Jupiter. On}cle in many millions o

it eroi collide with Earth.

y Vi}}?gnasttfl?ljs?;:éd hit Earth, the impact threw 1\}/}uge
amounts of dust and water vapor into t'he gtmosgheri. Dal?s)tr
organisms on land and in the oceans died 1r(1imt1§eu::; Zl.d ust
and heavy clouds blocked sun.llght arm;n e animls
years. Without sunlight, plants died, and plan

) : half of all plant
Starved. This mass extinction wiped o Lc(l)ver
) . s survived.
and animal groups. No dinosaur steroid impact alone caused

h (orallsdentimians O 2 a? 25 think that climate changes
the mass extinction. Some scientis

. tly responsible.
: . ty were par
Cause olcanic activl .
d bY increased v nisms developed during

What major grou ps of orga

' Reading
d Checkpoint / the Mesozoi¢ Era?
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Life and Times

1. Place these events in their
correct order: continental
glaciers retreat; first fish
appear; oldest fossils form;
human ancestors appear;
“explosion” of
invertebrates occurs;
dinosaurs become extinct;
Pangaea forms.

2. Draw a timeline and graph
these dates:

3.5 billion years ago
544 million years ago
400 million years ago
260 million years ago
65 million years ago
3.5 million years ago
20,000 years ago
Choose a scale so the
oldest date fits on the
paper.

Interpreting Data Match

each event with the correct

date on your timeline. How
does the time since the
dinosaurs became extinct
compare with the time since
the oldest fossil formed?

The Cenor
Your voyage through time Cﬂ;ii‘_aﬁ:rll_lt’s on thl‘OL‘lgh the Cenozj,
Era—often called the Age ©F Mammals. During the Mesozoj
Era, mammals had a hard time ‘{OmPCng W.lth dinosaurs o
food and places to live. The extinction of dinosaurs createq
an OPPOI'tU“i{}" for manunals, Duf-'filg the C?HOZOlC Era,
mammals evolved to live in many different environments—
on land, in water, and even in the air.

The Tertisrv Foringd During the Tertiary Period, Earth’s cli-
mates were genereil]_y‘ warm and mild. In the oceans, marine
mammals such as whales and dolphins evolved. On land, flow-
ering plants, insects, and mammals flourished. When grasses
evolved, they provided a food source for grazing mammals.
These were the ancestors of today’s cattle, deer, sheep, and
other grass-eating mammals. Some mammals became very
large, as did some birds.

The Quaternary Period The mammals that had evolved
during the Tertiary Period eventually faced a changing envi-
ronment. Earth’s climate cooled, causing a series of ice ages
during the Quaternary Period. Thick continental glaciers
advanced and retreated over parts of Europe and North Amer-
ica. Then, about 20,000 years ago, Earth’s climate began to

warm. Over thousands of years, the continental glaciers melted,
except in Greenland and Antarctica.

FIGURE 26
Ice-Age Environment

Large mammals roamed the ice-free parts of
North America and Eurasia during the Ice
Ages of the Quaternary Period.




Jrasseg
NMmalg,
P, and
€ Very

volved |
. envi- |
e ages
laciers
Amer-
gan to
nelted,

gy as 100,000 years ago. By about 12,000 ¢

he oceans, algae, coral, mollugks, fiq
_als thrived. Insects and birds -
" o land, flowering plants anq

Sglea.aq bats, cats, dogs. cattle, and hy

Rile o3 fe“,__beg;vg;‘.\i common.

“’ﬂThe fossil record  suggests that modern

or Homo sapiens, may have evolved as

h, and
hared the
Mammals
mans—ijyst

In

K;0'00 years ago, hl"?‘f'}”% had migrated around
mc’ world to every coniinent except Antarctjca.
your time mach fifs ‘h 25 now arrived back in
e present. You and all Organisms on Earth are
jxing in the Quaternary PE’T’IOd of the Cenozoic
ra. Is this the end o 'r_ eve f]utmn and the changing
of Earth’s surface? No, th%‘sc processes will con- | e Age Art
inue as long as Earth exists. But you'll have to | An early ancestor of modern humans painted these
ukeyour time machine into the future to see just | beautiful images of animals in a cave in France more

FIGURE 27

than 15,000 years ago.
' ywhat happens! y 9

éReaqu How did Earth’s climate change
M during the Quaternary Period?

‘@Target Reading Skill Previewing Visuals 3. a. Identifying What term do scientists apply to

are your i rers about the Cenozoic Era?
%;Tr};dlr; \\:)1?}[1 ?135::8?:1 ;r:rjt?]reli.\ e b. querring What conditions allowed so many
different kinds of mammals to evolve during
RGVieWing Key Concepts the Cenozoic Era?
a.Listing What are the periods of the
Paleozoic Era? _
b. Describing How did Earth’s organisms
thange during the first period of the

Pa] e Description Suppose that you z:cre gc|>ing on
€o .
C. Relatilnomc.a and Effect What event do a tour of_ Earth durl?g ?‘n:ee;:;fi t?i ngetcr)] :glc

St i INK may ale0zoic? organisms an Bt
’ Rxnpctllon at the end of the P € als was the tour. Your tour shou_Id mc_ude :thea:ra

Vlewing Which group Ofa.mga? one stop in each geologic period of the

Ominant during the Mesozoic Era‘ e
'l?lerring How was their small size helpﬁﬂ to ’\)’/VW\MVW
the oic? )
Mammals of the Mesoz |

' XVeloping Hypotheses Many scientists
At the asteroid impact at the end of the oy
Tetaceous prevented plant growth for 1m o ers

Years, Although many dinosaurs were p 3111 sis 1O
S0me were meat eaters. Develop a hypothe

*Phain why no dinosaurs survived: Chapter 10 ¢ 345
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