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raitis passed on or not.

1g to his ideas on adaptation.
k feathers, large crops, or

parwin used this line of thinking for his theory of natural selection
Natural selection .is a mechanism by which individuals that have inherited
peneficial adaptations produce more offspring on average than do other
individuals. In nature, the environment is the selective agent. Therefore, in
nature, characteristics are selected only if they give advantages to individuals
in the environment as it is right now. Furthermore, Darwin reasoned, breeds
are not produced perfectly all at once. He knew it sometimes took many
generations for breeders to produce the varieties he had observed.

struggle for Survival

Another important idea came from English economist Thomas Malthus.
Malthus had proposed that resources such as food, water, and shelter were
natural limits to population growth. That is, human populations would grow
geometrically if resources were unlimited. Instead, disease and a limited food
supply kept the population smaller.

FIGURE10.5 Artificial Selection of Pigeon Traits

For thousands of years, new varieties of organisms, such as pigeons, have

resulted from selective breeding for particular traits.
ARTIFICIALLY BRED PIGEONS

neck feathers
Jacobins are bred for their

reversed neck feathers.

tail feathers

Fantails are bred to
Croppers are bred for have many tail feathers.
their inflatable crop.
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Explain How did Malthus’s economic theory influence Darwin?
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Natural selection explains how evolu
can occur.
Charles Darwin was not the only person to develop a th
evolution may take place. An English naturalist named
independently developed a theory very similar to Darwi
Wallace had studied the huge diversity of plants and ani
and both studied the fossil record. In 1858, the ideas ¢
were presented to an important group of scientists i
Darwin published his ideas in the book On the
Natural Selection.
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ortant for survival. Like many other species, jaguars can produce more VOCABULARY

ring than can be supported by the environment. Jaguars with the biggest In everyday language, fitness
jand teeth could prey more easily on the shelled reptiles. Because jaw size means “physic:lly fit” In t;it:l-d
tooth size are heritabl.e traits and were beneficial, large jaws and teeth ‘ ?fyr;;‘::;e::{{v:::cs;l;r_e o

e adaptations for this population. The jaguars’ descendants showed

fications, or changes, over time.

n biology, the term fitness is a measure of the ability to survive and

ce more offspring relative to other members of the population in a given
ronment. After the change in climate, jaguars that had larger teeth and
had a higher fitness than other jaguars in the population. Jaguars that ate
dn’t necessarily all die or stop producing altogether; they just reproduced
less. Today, large teeth and jaws are considered typical traits of jaguars.

re and Contrast What are the similarities and differences between natural
and artificial selection?
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10.6 The Principles of Natural Selection Watch the prin-
ciples of natural

selection in action
| at ClassZone.com.

RPRODUCTION VARIATION

jar may produce many offspring, but not all of

- . 5 Some jaguars, such as jaguar 1
3 will survive due to competition for resources.

shown here, may be born with slightly
larger jaws and teeth due to natural
variation in the population. Some

PTATION variations are heritable. jaguar skull 1

jaguar skll 2

rs with larger jaws and teeth are able to eat shelled

. These jaguars are likely to survive longer and
ore offspring than jaguars that can eat DESCENT WITH MODIFICATION

Because large teeth and jaws are heritable traits,
they become more common
characteristics in
the population.
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Darwin’s theory predicted exactly what the Gr
observed. A trait that was already in the populati o
| pecame favorable for surviva] because of a chan (e)r']
| the L,mriromnc.nt, and thus was Passed on to .
future gcncrall()ns.

As an cn\'il:onment changes, different traits will
become beneficial. The numbers of large-beaked
finches on this Galdpagos Island kept rising until
1984, when the supply of large seeds went down after
an unusually wet period. These conditions favored

| production of small, soft seeds and small-beaked
birds. With evolution, a trait that is an advantage
today may be a disadvantage in the future,

Adaptations as Compromises
One m15take peopl'e r.nake about natural selection is to think that
adaptive characteristics passed down over a long time result in indi-
viduals that are perfectly suited to their surroundings. This is not the
case. For example, some structures may take on new functions. Pandas
have a structure in their wrist that acts like a thumb. As pandas eat
bamboo shoots, they hold the shoots as you would hold a carrot. However,
a close look at the paw reveals that it has six digits: five digits that resemble

. your fingers, plus a small thumblike structure. The panda’s “thumb,” shown
in FIGURE 10.7, is actually an enlarged wrist bone. The ancestors of today’s FIGURET0.] £ paocks i s

T, : _ also functions like a thumb.

. pandas had five full digits like today’s bears, but those early pandas with
bigger wrist bones had an advantage in eating bamboo. Because of its size
and position, this bone functions like a human thumb. It is not considered a
true thumb, because it does not have separate bones and joints as a human
thumb does. It is also not a typical wrist bone, as the bone is clearly longer
than needed to function for the wrist. Instead, it functions both as a wrist
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bone and a thumb.
plain Why is the panda’s “thumb” considered an adaptive compromise?
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4. Evaluate Explain why the phrase
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g " ¢ accurately reflect Darwin’s concept

studying pigeons?
|utionary fitness.

 What are the four principles of of evo e
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lelt t p ord:r forseesy material of organisms?
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