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What happened here?
A neteotite 80 m in diameter
crashed it Earth 0,000
YOUIS ago. The torce of the
RNDAC created this crater in
AR and twew massive
ANUNS OF dust and debrs
WO the atimasphere. Scientists
hypothesize that a meteotite
200 tines this size—the size of
Q SN iy —struck Earth 65
AN years ago. How might it
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Can you make 3 ti '
ie? a time line of your ) Essential

1d yo £) Questions
How 2 ! organize a time || « How was the
include regular eve Ine of your life? You mi b
:::o e Speualn:\:’.esuch as graduation days, Byt 3‘0?1 ‘r:nqm o geologlc time scale
gl s, such as a weekend camping trip or a s:::tl:?:ds.:ma

summer vacation,
causes of mass

Procedure J extinctions?
1

« How Is evolution

Read and complete a |ab safety form. affected by
2. Use sclssors to cut two pieces of graph paper In half, Tape environmental
them together to make one lon g change?
cars BFVEarlife i i g piece of paper. Write down the
is:nervalsy '€ In horizontal sequence, marked off at regular Vi
- . {{‘@@ Vocabulary
3. Choose up to 12 important events or periods of time in your Il@ B
Mark those events on your time line. bt
era
Think About This \ e
epoc
1. Do the events on your time line appear at regula@: vals? mass extinction
land bridge
*
Q\\ .\ R0 geographic Isolation
o F
2. How do you think the%ogic time scale is like a time line of
your life?
§ e S — §
g
¢ UM S OB W B —
e ?
g ;
b ¢ :
: ?
j f
~ R e
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; in
efore reading this lesson, write down what you already kno(\j'vthi
write down what you want to learn. After you have complete

ond column,
et column. 1N the sec ou learned
the firs write down what ¥
n
g lessorl

{ in the third column.

jl t| Learned

] What | Know | What | Want fo Learn | WH9

H °L0ha{ 1S []\()_ G-gc.ica,‘{: (1\

If bme scule? N S?

‘ o\What caused MasS Exinc o

\:‘ l
Developing a Geologic
Time Line

Eons Eras

Periods

=Ter ryzy;@q
)

Mesozoic

Phanerozojc

Cretaceous

Jurassic

Proterozoic

Triassic

Precambrian time

542 mya

Figure 1 In the geologic time scale, the 4.6 billion

years of Earth’s history are divided into time units of
unequal length.

380 Chapter 11

Present

165.5 mya

and Cenozgic

Think abqu you did over the last
year. Mayhe yo#/went on vacation during the
summer(Onvsited relatives in the fall. To

orga@ ents in your life, you use different
ur@) time, such as weeks, months, and
*

Q ars. Geologists organize Earth’s past in a
i

milar way. They developed a time line of
Earth’s past called the geologic time scale. As
shown in Figure 1, time units on the geologic
time scale are thousands and millions of years

long-much longer than the units you use to
organize events in your life.

Units in the Geologic Time Scale

Eons are the longest units of geolbgic tinge.
Earth’s current eon, the Phanerozoic (fan er
oh ZOH ihk) eon, began 542 million years
ago (mya). Eons are subdivided intg smaller units

. ¥
of tm?e called eras] Erqg are subdivided into
periods. Periods e

subdivided into epo
chs
E.EH p(-Jcks). Epochs are not shown onl:he
um?e line in Figure 1. Notice that the time
Nits are not equal. For €Xample, the

s longer thap the Mesozoic
€ras combineq
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B i e

;é‘“‘ _— of o 1'.'-"-- i

LLoyers |
\ "TJ';M.( (oand (N Lhe
- ' \ Youngest lagers:

Qe Cretaceaus

Jurassle

Trlasale

AEN MR

o

| Cambrian

Precambrian

Figure 2 Both older and youn ; .
¥ ger rocks contain fossils of small, relatively simple life-forms. Only younger

“22ks contain larger, more complex fossils = ,
o 0 ook P gmatk fossils

Foundations of geological time division bl lrngo (ossils

Canpsviighn

M LU0 b '
ML,
[Ty PP TP

\boundary) / \d\
Science Use v. Common Use

1- Fossils @ -

Hundreds of years ago, when geologists began bing ycience Use a serles of
“2e geologic time scale, they chose the time b aries based on ;' zfa?sr ROl Ao
what they ob.f,er\'ed In Earth’s rock layers. Diffe layers dommon Use an instrument
contained different fossils. For example rocks contained only ed for measuring the
ossils of small, relatively simple life-foffas®Younger rocks contained veight of an object
“hese fossils as well as fossils of o ore complex organisms, 4~ E i

such as dinosaurs, as illustrat\ igure 2.

2. Major events in thé-geological time scale

ki s > N 1 r O ol . l
\While studying the fossils in rock laye‘rS.‘ geologists often SaW Make a four-door book from
zbrupt changes in the types of fossils within the layers. Sometimes, a vertical sheet of paper.

‘ossils in one rock layer did not appear in the rock layers right :—r"'?srir;?t.orgagize "
. : s : lon about the units
zbove it. It seemed as though the organisms that lived during that of geologic time.

period of time had disappeared suddenly. Geologists used these
sudden changes in the fossil record to mark divisions in geologic
time. Because the changes did not occur at regular interval] the
boundaries berween the units of time' in the geologic time scale
are irregular. This means the time units are of unequal length.

>
The time scale is a work in progress. Silenusw dqebate .the SI\A \\ dE C\Ctm oN\ ﬂ'\e
: e new discoveries.
placement of the boundaries as they make Corrett W ¢ Scale
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Period
Figure 3 There have been five major mass extinctions

in Earth’s history. In each one, the number of genera—
groups of species—decreased sharply.

Key Concept Check

/' 1. Describe a possible event that could cause W
a mass extinction.

A
Can Hw l;hmg Uf an anm’)ald :
L heve! bccome

CICKtN e xbinet recently

extinct from Latin extinctus, means “dyi

Figure 4 Aniridium-enriched clay layer'in Earth’s
rocks is evidence that a large meteorite crashed into
Earth 65 million years ago. A meteorite impact can
contribute to a mass extinction event.

Nearly all fossils below the iridium

layer in Earth’s rocks are different

from those above, indicating that a
mass extinction occurred.

382 Chapter 11

J N bk |guess Jinfr
ntists that a meteorite
= e
apact might have caused the mass extinction

to Changg Jio "y,
Responses
hanges in the fossil T cord represent
Sudden €

tions O =
times when large POpula mass extinction
died or becameé extinct.
jed or —
ecies OF
is the extinction i m;nys}iiwn in Figure 3, there
i time. AS
short period of

inction events in
] mass extl
been severd

have
Earth’s history- e weather
' lon
ovel %Yhe,

Changes in s
What could cause 4 mass extinction? All

species of organisms depend on the environment
for their survival. If the environment changes
quickly and species do not adapt to the change,

they die.

se a climate change. For
example, gas and om volcanoes can block
sunlight and re ﬁmperatures As you read
f this lesson, the results of a
hing into Earth would block

Many things can €

change climate.

Scanned with CamScanner

Copyrignt © McGraw-Hil Education  ©Jlonathan Blalr/Corbis

; Copys;lgbt © McGraw-Hill Education Dave Sangster/Getty Images



Archean
Eon

45 4.0 35

Figure 5 Precambrian time jg
nearly 90 percent of Earth's
history. An explosion of Jife.-
forms appeared at the beglnnmg
of the Phanerozoic eon, during
the Cambrian period.

/ 3. What is the Cambrian
explosion?

3.0

: Eon Q
25 20 15 19

Time (in billions of years)

F'Slure 6 The hard body parts of

these trilobites were preserved as

fossils.

not  found easily,

e

Proterozoic Phanerozol

Increasmg diversity

600 mya 542 mya

Precambrian Cambrian

Precambrian Time

. changin
Life has been evolvﬁc}g onBEarth for billions of years. The

oldest fossil evidence of life on Earth is in rocks that are
about 3.5 billion years old. These ancient life-forms were
simple, unicellular organisms, much like present-day bacteria.
The oldest fossils of mulricellular ogganisms are about 600
million years old. These fossils @ Time before the Cam-
brian was called Precambria l?&' Scientists have deter-
mined that Precambrian i nearly 90 percent of Earth’s
history, as shown in Fi

ied organisms different from organisms on

Earth tdd

\

mbrian Explosion

(b Precambrian life led to a sudden appearance of new types of

multicelluiar life-forms in the Cambrian period. This sudden

appearance of new, complex life-forms, indicated on the right in

Figure 5, is often referred to as the Cambrian explosion. Some

Cambrian life-forms, such as trilobites, were the first to have
hard body parts. The trilobite fossils shown in Figure 6, are
preserved in limestone. Because of their hard body parts, trilobites
were more easily preserved. More evidence of trilobites is
fossil record. Scientist hypothe51ze) that some of them are
distant ancestors of organisms alive today. —

) Why  were  wilbityy o ko

Preferve 77
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Earth's history is
Organized into eons,
€ras, periods, and
epochs,

Climate change
caused by the results
of a meteorite impact
could contribute to a
mass extinction

¥ event. J

2. What are some causes of mass extinctions?

Lesson 11.1 Geologic History and the Evolution of Life
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~ Geologic History and the [ LAB Mana
- Evolution of Life
- hics
Use Vocabulary Interpret Gr2P he graph below
e Rht 7. Explain what !t ened at this time
1. Distinguish between an eon and an era. what happ

Eong are ‘fhﬁ_ laf‘\%rltgfouﬂf in Earth’s past?

of Eime bhat wn‘“bgc dwided

Into  Eras . i z4 r
j-
\2.‘ A(n) might form when % |
- continents move close together. o
3. A(n) Qx*«lnﬁbm might occur if an E Fadeed :
v -0 3
environment changes suddenly. £ B :

600mya 542mya
Understand Key Concepts

4. Which could contribute to a QSL( 2. dllﬁr‘: /
4 myd th §
mass-extinction evenn Be €|’\\ ?} e 4% J :
A. an earthquake O“EE_{W 2 My, clwcrsi’tj \nerensed, §
B. a hot summer 8 0 N

) @e Information Copy and fill in
C._a hurricane . tl'{?raphic organizer below to show

( D. a volcanic eruption Q\gts of the geologic time scale from

ongest to shortest.

R

Critical Thinking

v/

5. Explain how geographic isolation can Q

affect evolution. %
\ﬁ(‘\

9. Suggest how humans migh; contribute
10 a mass extinction event.

6. Distinguish between a calendar and the Hu man § “\mt h" qmmals
geologic time scale. Wm@l
= are homes
The geologic bme scole s 1 & Pt hat are

R Fa— : ; .
nbé 9'86 Ae/m’ﬁ as screntrgks few fossis. d Precamb"an rocks contain
are s deudmj on the comeet . Divernk |

e e P

e e Saan kN S s

Ccalt {f:*‘rs——hot——acwra,—fe,
A ~talendar TS ghedinite— W
and actupate. unrcelly\qr €
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