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[JEvidence of Evolution

(@ Multiple lines of evide
of evolution. fice support the theory

Real-World Reading Link The evidence
blocks. Just as you cannot build something with only one building block, one piece

of evidence does not make a theory. The evidence for evolution is more convincing

when it is supported by many pieces of evidence, just as a structure is more sturdy
when it is built with many blocks.

for evolution is like a set of building

Support for Evolution

Darwin’s book On the Origin of Species demonstrated how evolution
might happen. The book also provided evidence that evolution has
occurred on our planet. The concepts of natural selection and evolution

are different, though related. Darwin’s theory of evolution by natural
1

ion is part of the larger theory of evolution. Recall that a theory
vides an explanation for a natural phenomenon based on observa-
s. Theories explain available data and suggest further areas for

experimentation. The theory of evolution states that all organisms on

tic

poseda :

eas Earth have descended from a common ancestor.

rwin e record Fossils provide a record of species that lived long

"2 Aiffingual eGlossary ago, and they supply some of the most significant evidence of evolu-

te. tionary change. This record can show how ancient species are similar to
page.

current species, as illustrated in Figure 4. Fossils also show that some
species, such as the horseshoe crab, have remained unchanged for mil-
lions of years. The fossil record is an important source of information
for determining the ancestry of organisms and patterns of evolution.

E = Figure 4 The giant armadillo-like glyptodont, Glyptodon, is an extinct animal that Darwin
thought must have been related to living armadillos. 1A
Observe What features of the 2000-kg glyptodont are similar to those of

1o his 3
the 4-kg armadillo?
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= Figure 5 This artist's rendering of
Archaeopteryx shows that it shares many
features with modern birds while retaining
ancestral dinosaur features.
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VOCABULARY ¥R :
WorD ORIGIN :
Homologous
comes from the Greek words homos,
meaning same, and logos, meaning
relation or reasoning

m'tfm Although Darwin Tecognizeq

tations of the fossil record, he predicted the existence of fossi
diate in form between species. Today, scientists studying evolm{mm
relationships have found hundreds of thousands of transitiop, longy
that contain features shared by different species. For example, g,
dinosaur fossils show feathers of modern birds and teeth and,bomj
of reptiles. Figure 5 shows an artist’s rendering of Archacopterys, l\n:
the first birds. Archaeopteryx fossils provide evidence of chara ey
that classify it as a bird, and also show that the bird retained sever,
tinct dinosaur features.

Researchers consider two major classes of traits when studying
transitional fossils: derived traits and ancestral traits. Derived trais
are newly evolved features, such as feathers, that do not appearin
fossils of common ancestors. Ancestral traits, on the other hand x|
more primitive features, such as teeth and tails, that do appearin |
ancestral forms. Transitional fossils provide detailed patternsofer;
tionary change for the ancestors of many modern animals, includi
mollusks, horses, whales, and humans.
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Comparative anatomy Why do the vertebrate forelimbs S
Figure 6 have different functions but appear to be constructed! ] K
lar bones in similar ways? Evolutionary theory suggests tha! theas
lies in shared ancestry.
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= Figure 7 Eagles and e

wings to fly, but their wing struct
are different.

Explain how sciel
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Bald eagle May beetle
Not all anatomically similar features are evidence o

ancestry. Analogous stx r..m,m. es can be used for the same

can be superficially similar in construction but are not inhiu,rpﬂgi

common ancestor. As shown in figure 7, the wings of ap eanrdh'

wings of a beetle have the 1e function. They both engpe ‘ieam
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ﬂ Reading Check Explain why vestigial structures are considereq
examples of homologous structures.

Comparative ¢ Vertebrate embryos provide mo
glimpses into evolutionary relationships. An embryo is an ea
birth stage of an organism’s development. Scientists have found the
vertebrate embryos exhibit homologous structures during certain
phases of development but become totally different structuresintt
: adult forms. The embryos shown in Figure 8, like all vertebrate
B : embryos, have a tail and paired structures called pharyngeal pouches
. In fish, the pouches develop into gills. In reptiles, birds, and mampA
 Figure 8 Eol il e these structures b.ecome parts of the ears, jaws, and throats. Althnug
bisor Bid and Pt o e ry : the adult forms differ, the shared features in the embryos suggest
several developmental featres, i vertebrates evolved from a shared ancestor.

Head

Pharyngeal
pouches

Mammal embryo

=\
S

S

Number of amino acid ditterences compared
10 human cytochrome C

Candida Mot

Comparative b\l)@’
mon ancestry can be s
man’ different m"gax?u
essential for resplratlg
that despite slight vari
has changed very little

Evolutionary theor
fecent COMMON aNces
sequences. The more ¢
of sequences that will |
find to be true in cytoc
the cytochrome c in t]
sequences with huma
humans.

{Connection ¢8) Cher
patterns in other pro
form the molecular b
Many organisms hav,
molc{cules evolved ea
: elife-formg that he
; aers:t_molecl.xles acro
s Ve anatomy a,

"Phological faaty

6
iy ST2Phic diisy
LT t“’ln saw dy

Som}? e oanin,
Pieg 1, Merjcay m
& L &
;:l}’lbxt ing; Engligp,
S er S Yure 10

it Sharedu;}zll\men





image5.jpg
S provide more
O is an early, pre-
have found that
luring certain
structures in the
1 vertebrate
-yngeal pouches
s, and mammels
roats. Although
yos suggest that

Biochemica| Diﬂeren(
es

Humber of amine add dWierences e
<O human cytocrome € T

Moth Fish Turtle

Duck
Type of organism

Candida

parative biochel‘ff Scientific data also shoy that com-

on ancestry can be seen in the Civmplex metabolic molecyles that

an  different orgar'usms Sh-ar(n. (‘y:tnchrome cisan enzyme that is
wsential for resplrathn find is h}gl] ly 'conserved in animals, This means
hat despite slight variations in its amino acid sequence, the it S
jus changed very little over time.

Evolutionary theory predicts that molecules in species with a

recent common ancestor should s@xz{re certain ancient amino acid
sequences. The more closely related the species are, the greater the number
ofsequences that will be shared. This predicted pattern is what scientists
findtobe true in cytochrome c. For example, as illustrated in Figure 9,
thecytochrome ¢ in the pig and in the monkey share more amino acid
equences with humans than the cytochrome ¢ in the duck shares with

humans.

A . .
Mm Scientists have found similar biochemical

ptterns in other proteins, as well as in DNA and RNA. DNA and RNA
form the molecular basis of heredity in all living organisms. The fact that
nany organisms have the same complex molecules suggests that these
mdlecules evolved early in the history of life and were passed.on. th{o'ugh
tilife-forms that have lived on Earth. Comparisons of the similarities in
e across species reflect evolutionary patterns seen in clortn(—i
in the fossil record. Organisms with closely relate
Thave more closely related molecular features.
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Adaptation

The five categories discussed in the previous section—g .
comparative anatomy, compar;\tive embryology, CCrI‘ﬂlDar;t'(?m‘J tty
istry, and geographic distribution—offer evidence fo; e\mnem

Darwin drew on all of these except biOChemiStrY‘Which
developed in his time—to develop his own theory of ey,

ral selection. At the heart of his theory lies the concept

en
N ey,
Y, f()re o \Mt r

i o
msz ‘Ud‘

P8
10“3

Utiun’.
Was g
Olution,
Ofadﬁpta
Types of ad An adaptation is a trait shaped by gy
selection that increases an organism’s reproductive succegsfosiu‘,
determine how effectively a trait contributes to reproductiye 31;:
to measure fitness. Fitness is a measure of the relative comribmi’.
an individual trait makes to the next generation. It often is mea;;v.
as the number of reproductively viable offspring that an organisy
produces in the next generation.

The better an organism is adapted to its environment, the gz
its chances of survival and reproductive success. This conceptex
the variations Darwin observed in the finches’ beaks on the Gli
Islands. Because the environments differed on each island, diffet
beak characteristics were selected for.

VoCABULARY

SCIENCE USAGE V. CoMMON USAGE
Adaptation
Science usage: a trait shaped by natu-
ral selection to increase the survival or
reproductive success of an organism
The prehensile tail of monkeys is an
adaptation for life in trees.

Common usage: adjustment or

1. Asaresult®
uce.

almost invisible to predators, as shown in Figure 1
of the camouflaged individuals survive and repro

: Figure 11 It would be easy for a predator
0 overl_ook a leafy sea dragon, Phycodurus
eques, 1na sea grass habitat becayse of the
animal's effective camouflage,

change Camouflage Some species have evolved morphol ogical adaptai®
The movie script is an adaptation of that allow them to blend in with their environments. Thisis calkd
the originalplay. .............. o camouflage (KA muh flahj). Camouflage allows organisms tobes
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