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7.60 Fossil Formation

@ An ancient
crocodile dies
in ariver.

€) Over millions of
years, the sediments

become rock. The

crocodile becomes

a fossil.

[2] Sedi

ments
cover the body.

() The rock erodes,
exposing the
fossil.

2 Pearsan Blucation, Inc.,, publishing as Pearson Prenhice Hall. A1 rights reserved.
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65 60 55 50 45 40 35 30 million years ago
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Paleocene Eocene Migocene Miocene-Recent
Artiodactyla
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Ambulocetidae
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Protocetidae
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Basilosauridae
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Analogous structure
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Vestigial structure

[~ U a A P
Lﬂufmamwaﬂgﬂwaamumm AINNISANWINY
U 1 dl U 1 = ]
TA398319U190 819N LAY LBINBNIN DI LD A6 LLGN Lib
Q U ‘e | o (W ]
thgiulassasisiansuinasuazladianadragaaly
an L?i%%%d'mnsz@m%amﬂ% Ltaznn@lﬂm%ﬁﬁ%g
v Y P g

nazdanw La6e L@ naNLhaiYaIAK



Figure 153
Vestgul structures, such a3

peivic bones n the baleen
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turdl Change over time
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ANNZINYI (Embryology)
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ANNZINYI (Embryology)
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ANNZINYI (Embryology)
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F2Inglatana (Molecular biology)
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F2Inglatana (Molecular biology)
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Table 22.1 Molecular Data and the Evolutionary
Relationships of Vertebrates

Number of Amino Acids

That Differ from a Human

Hemoglobin Polypeptide

(Total Chain Length = 146
Species Amino Acids)

Human : 0

27

45

Chicken W
Frog g

Lamprey

67

125
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(a) Cactus-eater. The long,
sharp bezk of the cactus
ground finch (Geospiza
scandens: helps it tear
and eat cactus flowers
and pulp,

f (c) Seed-eater. The large ground
finch {Geospiza magrnirostris)
has a large beak adapted for
cracking seeds that fall from

plants to the ground.

(b) Insect-eater. The green warbler
finch (Certhidea olivacea) uses Its
narrow, ponted beak to grasp insects.
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" (c) Seed-eater. The large ground
finch {Geospiza magrnirostris)
has a large beak adapted for
cracking seeds that fall from
plants to the ground.

(a) Cactus-eater. The long,
sharp beak of the cactus
ground finch (Geospiza
scandens! helps it tear
and eat cactus flowers
and pulp.

(b) Insect-eater. The green warhler
finch (Certhidea olivaces) uses its
narrow, ponted beak to grasp insects.



LHIAABIATITIN

* TN #HITRWINITVDIATIIN NTAALADNATNSIINTG
(natural selection) {wnalndraafivinliiinnswasuuilas
Tudseansuasssdizdnailzdnite o gonsuasnudlasit
ﬁﬂﬂzjmmﬁe1§aﬁ%%maﬂ%aﬂﬁﬁﬁu1ﬁ



LHIAABIATITIN

A @ A a L Y o 2 &
ANIIBLEWDNA LNNITAALRDNAINSIINTIRVINNVDFILNG BILTl1b
AN1E5ITNTIAVDIFINTIGUMLAN Ao

NN IBU TLBINTRINTI AN L2 LN LAISH A mj%gn
o [ YA o s\ .
FIIBNINN AR wIBYszz1nsuninwli (overpopulation)

N13U292% (competition) AN1THAITWILWINWENITN bl szB1nT
{ 1 1 @ { & 1 1 W 1 1
iWaAMNaLTan N1TUAITI LTNISUNILEININENIN A B
o @ ; 1 1 a o &
INAIHENILUINFBNKHI 9 laganiznsuasunasFsdnTdnln
o aAa | dy ~ 1 V) [~ v
N13AN992IA 15K 81413 Wuhadande 1wan

ALl SRV aIA NI (variation) @81z Ll szr1nsiaia
WANEAINS T3 UTNRIBNANIIN ANBME 989 TIANUANGTY
ns.v 1 o 1 ¥

waasnasnaallgigugnla



LHIAABIATITIN

[ ]
Aa AAaA ~

NIAALRANATNSITNTIRN DD UL INFINDINVZN A NHIWSUANAVI NN
AXNAINNDUNLAYINWAINTIANNANBWSLHNIZNUNITANIIBIA D
1 W) P | W) W) 1 o 1 1 o
mmsnagsammzﬁuwuﬁqmﬂﬂaﬂanﬂmmanm'ﬂﬂmquma 9 11 vin
YA AadAa A o ~ 1 o =& - 1
TRFIRBIGRN Lo NIF AN NHWSNULANAIINWNINTWLNDLIRTAIILR LN
WD

Y o Y Y - o A o Aa A A o
JMNYFILNAYIIAW LNDNINETININIINGA ﬂN'\%ﬂi%ﬂigﬁ'\ﬂiﬂN%q%')%

NN NTTLAILHINWLANICENIT NN LIRNIZ AN LBEANIIZLIN R DNV DB THib

1 & A = A ™M ) A o ¢
Lﬂ’]%%ﬂ%glﬁaaiaﬂﬁgmaglﬂ (SUI'VIVal to produce)LLazﬁﬂa\l’]inﬁ‘U‘W%ﬁ

q
naagnuatnluguas 9 ldla Sedilamalunisdsnanansaclidogn
an svua ndinsildswulasansazludszananeauz’ 9 aulunga

o o a [~ 1
A A RINISLNOL T BATIT S Ll



LHIAABIATITIN

a A a a\ 6
* F3UMAUNIAAVDIANIIN A9 FINTINKAINKA YA UBAUB

@ 1 4 ¢ o 6
lan ¥ nn1saunaaansoenidagwlUyoglsdnnaiussn
d' o U A t:i = | Q = |
Tagnalnnnilwtnanistdaswuday Ao n1sAALRana N

5IINBIA LA &‘1%3$EI$L'J ANE1INN



LI AAVDIATS I

Twgraiaann aalsa Sawwa 2aaLas (Alfred Russel Wallace)

BNSITNBIAINYIBIIDINY A LERONAINRNALHDNIATINWALUNIAA
A {1 Ao a Y a

YBIATIIRNINIIHWINITAAIINNTELIBNNTAALR BN LAY SIITNTA

6 o 62 a

61%?] N.¢.2401 1maaa 16?%’1 NRIIWYDIAIIIBLLazIDALaTNILLALNY
[~ < =T A Vo A c o N
LiasatLIn ﬂ@lﬂ&d’lﬂ’l‘i?%iﬂ%ﬂﬂ&dﬂNﬁdﬂ%ﬂﬂdﬂﬂﬁ@l%tﬂdi%ﬁ%dﬁa
“Origin of Species by Means of Natuaral Selection” TINNIITUAAY

o a [~f o LY
a’]ﬂﬂﬂ’aﬂa\lﬂﬂtﬂ%"ﬂ%(ﬂa%ﬂ&lL‘Vi@!ﬂ&lNa uazﬁﬁaﬂgﬂuﬂszﬂauﬁmﬂ

1 a a 6
E]El’]d@l’]&d')‘ﬁ:ﬂ’ld’sﬂﬂ’]ﬁ’]ﬂ@l‘s

lagg1szdranvasniiganaln deiaIadmuINMnalinlag
nalnfna lBAAIIM®INI5AB NIAALRNlAYSIINTNG



Y But with regard to the material world, wo can at lesst go 0
far as this—wo can porceive that events aro brought aleut not by
insulated {nterpositions of Divine power, exerted in each particular
cagg, but by the establishmant of general laws™

W, WneweLL : Bridpccater Troatise.

R A

“To eonclude, therefore, let no man out of & weak conoelt of

f sobriety, or an ill-applisd moderation, think or maintain, that o
man can search too far or be too well studied in the book of God's

ward, ¢r in the book of Gods works 5 divinity or philosophy ; but

rather lob min endeavoar an endless progress or proficience in Loth.”
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Linnaeus (classification)
Hutton (gradual geclogic change)

Lamarck (species can change)

Malthus (population limits)

American Revolution EEE I French Revolution EENU.S, Civil War
I T T I I A
1795 |Hutton proposes his theory of gradualism.
1?98| Malthus publishes “Essay on the Principle of Population.”
1809 | Lamarck publishes his hypothesis of evolution.
1830 |L5ret| publishes Principles of Geology.
1831-1836 | Darwin travels around the world on HMS Beagle.
183?' Darwin begins his notebooks.
1844| Darwin writes his essay on descent with modification.
1858| Wallace sends his hypothesis to Darwin.
1859 | The Origin of Species is published.




uw2AAABIVY 8200 tae WIF : nqufn13HILMaN ( Mutation theory )

a ' . @ 3
5210 1aa NId (De Vries, Hugo : 1843-1935) hnWNBAEAS 117

6 U a\ "\ P= 7= | 11 ;::' = (W]
JOAUAWE LALEWLWIAAVDINISIAAFLITE LN LIbaINIRINANITE®
Ltﬂsmaa%ﬁaﬂﬁ%ﬁqm‘m LNAYW ANTHWLUIHLISENIT "N1IHILKAaN"
(Mutation)

Lﬁaﬁ'lmwé’tﬁ JAINVAIMNHNBLU VDI slﬁ'%ﬁqﬂssama%m gJ5INNY

=~

(V) "\ (=Y a\ a
NEHNIIAALEaNlALSIINTIAVDIAIIIN 81905 UIENTITLNA
VB INITVDIRINT I LA I



uw2AAABIVY 8200 tae WIF : nqufn13HILMaN ( Mutation theory )

A A 1

I a & [V A @ € a o ~
lNQNﬂ’]iN’]Lﬁa']Lﬂﬂ‘ﬂ%afﬁﬁlglﬂaﬂﬂmgﬂLﬂ%ﬂigtﬂ?ﬁ% HIdandinen

1 G P= I | A aaAa < Aa g Y =] Aa o =
1&Lﬂ%ﬂﬂﬂ@lﬂﬁﬂﬂd%’a(ﬂ%% ‘) Iﬂ&l’aﬁﬂ’]iﬂﬂtaaﬂ‘[ﬂﬁlﬁiiuﬁ’]ﬂ anPgnsn

o 6 1 1 a\ (W)
tﬁammﬂﬂszfﬂ%%maﬂﬂsagsaﬂwaa%fmmmzﬂuamwu,'mé’aa\l

oqf A' A AA agf (W P=| b d' = aA o 2= | 1
mmzu%awmmu%azgnﬂmaanvh l,&lE]&Iﬂ’]iiﬂﬂ%’)@lﬂ’ﬂ%&ltﬁ]ﬂ’]ﬁtlﬂi

% d't:\ ¥
NYWweENa ﬂgﬂ

U 1 ::' 1 c:'
Qn%mﬂmmnmn WaszazatiIwldwiw gwann
NANANHWZLANIZN

) D

Q/ = [ 1 dl = 1
ARLRanllvzAay 9 amaaaﬂ%mgmzmammwm
ﬂﬂsagsaﬂ

& 1 { a & [~ i Y LV
alBdan9 gntnadnlwlandedunatitasnnainnisacauans el

A & I A aaa 1 < [~ o v
wilsiiiluamaassdzianaann 9 iluwszaziaiangnniuanle

L]
=

FoNBINTRA TN 9 U






Mutation cre ate s
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Unfavorable mutations
selected against

Reproduction and
mutation occur

Favorable mutations
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...and reproduce
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