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ldeas About Evolution

Early Models of Evolution
e A IS a group of
organisms that share
similar characteristics =
and can reproduce amojssss
themselves to produce §
fertile offspring.4 LY
Many characteristics of [FEEE F & 8,
species are inherited 5 2 P

when they pass from
parent to offspring.
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ldeas About Evolution

Early Models of Evolution

 Change In these
Inherited
characteristics over

time is L
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|deas About Evolution

Hypothesis of Acquired
Characteristics

* In 1809, Jean Baptiste de Lamarck suggestec
that characteristics, or traits, developed during
a parent organism’s lifetime are inherited by

Its offspring.

* His hypothesis is called the inheritance of
acquired characteristics.
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|deas About Evolution

Hypothesis of Acquired
Characteristics

e Scientists collected data on traits that are
passed from parents to offspring.

 The data showed that traits developed during
a parent’s lifetime, such as large muscles buill
by hard work or exercise, are not passed on {t
offspring.

 The evidence did not support Lamarck’s
hypothesis.
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ldeas About Evolution

Darwin’s Model of Evolution

 In December 1831, Charles Darwin recorded
observations about the plants and animals he
saw on the South American coast.
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ldeas About Evolution

Darwin’s Model of Evolution

« He was amazed by the variety of life on the
Galapagos Islands, which are about 1,000 k
from the coast of Ecuador.
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ldeas About Evolution

Darwin’s Model of Evolution
« Darwin hypothesized that the plants and
animals on the Galapagos Islands
originally must have come from Central
and South America.
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ldeas About Evolution

Darwin’s Model of Evolution

e But the islands were home to many species
he had not seen in South America.

g i Culpepper Galipagos T
Y Wanman Islmacks :,:T__, ! ¥ T ‘: r

55 Falkland is.
r

Tiarra del Fuege™—
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|deas About Evolution

Darwin’s Observations

 Darwin observed 13 species of finches on the
Galapagos Islands.

 He noticed that all 13 species were similar,
except for differences in body size, beak

nape, and eating hablts.

e also noticed that all the Galapagos finch
necies were similar to one finch he had see
on the South American coast.
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|deas About Evolution

Darwin’s Observations

Darwin reasoned that the Galapagos finches
must have had to compete for food.

Finches with beak shapes that allowed them
to eat available food survived longer and

produced more offspring than finches without
those beak shapes.

After many generations, these groups of
finches became separate species.
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|deas About Evolution

Natural Selection

e Charles Darwin collected more evidence on
Inherited traits by breeding racing pigeons.

 He also studied breeds of dogs and varieties
of flowers.

* In the mid 1800s, Darwin developed a
theory of evolution that is accepted by most
scientists today.
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|deas About Evolution

C Natural Selection
» Darwin’s ideas became |pe——m—"— "
known as the theory of i e

eVO I utl O n by n atu ral 2. Differences, or variations, occur

among individuals of a species.

SeIeCtIOn . 3. Some variations are passed

to offspring.
m eanS 4. Some \mri:innsam helpful.
that Organisms W|th traits individuals with helpful variations

survive and reproduce better than

best suited to their £hoes withour thase variations.
environment are more . Over time, the offspring o

individuals with helpful variations

likely to survive and make up more of a population and

eventually may become a separate

reproduce) spechs
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|deas About Evolution

Darwin’s Theory

A population is all of the individuals of a
species living In the same area.

« Members of a large population compete for
living space, food, and other resources.

e Those that are best able to survive are more

likely to reproduce and pass on their traits to
the next generation.

//_- Ve s
Q CHAPTER RESOURCES




|deas About Evolution

Variation and Adaptation

e A IS an inherited trait that makes
an individual different from other members
of its species)

 Variations result from permanent changes,
or mutations, in an organism’s genes.

« Some gene changes produce small
variations, such as differences in the shape
of human hairlines.
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ldeas About Evolution

Variation and Adaptation

 Other gene changes produce large variations
such as an albino animal in a population of
normal colored animals.

If individuals with

these variations

continue to survive

and reproduce ovel S
many generations, i i
a new species canf i '\
evolve. & a
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|deas About Evolution

Variation and Adaptation

 An IS any variation that makes an
organism better suited to its environme-4)..

« Camouflage (KA muh flahj) IS an adaptation.

* A camouflaged
organism blends
INto Its environment
and Is more likely
to survive and
reproduce.
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|deas About Evolution

Changes in the Sources of Genes

 Over time, the genetic makeup of a species
might change It appearance.

 Many kinds of environmental factors help
bring about changes.

 \When individuals of the same species move
Into or out of an area, they might bring in or
remove genes and variations.
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|deas About Evolution

Geographic Isolation

¢ Sometimes mountains, lakes, or other
geological features isolate a small number
of individuals from the rest of a population.

 Over several generations, variations that
do not exist in the larger population might
begin to be more common In the isolated
population.
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ldeas About Evolution

Geographic Isolation

* Also, gene mutations can occur that add
variations to populations. Over time, the two

populations can become so different that the
no longer can breed with each other.




|deas About Evolution

The Speed of Evolution

 Many scientists hypothesize that evolution
occurs slowly, perhaps over tens or hundreds
of millions of years.

* Other scientists hypothesize that evolution
can occur quickly.

* Most scientists agree that evidence supports
both of these models.
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|deas About Evolution

Gradualism

The model that describes evolution as a
slow, ongoing process by which one species
changes to a new species is known as

.
According to the gradualism model, a
continuing series of mutations and variations
over time will result in a new species.

A series of intermediate forms can indicate a
gradual change from the earliest species to
today’s species.
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|deas About Evolution

Punctuated Equilibrium

e According to the
model, rapid evolution comes about when the
mutation of a few genes results in the

appearance of a new species over a relativel
short period of time+4)

Red Giant Spectacled Sloth Sun Black Polar Brown
Raccoon panda panda bear bear bear bear |bear bear

about 40 million 15-20 million 2 million
years ago years ago years ago

Common ancestor
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|deas About Evolution

Punctuated Equilibrium Today

Evolution by the punctuated equilibrium
model can occur over a few thousand or
million years, and sometimes even faster.

For example, many bacteria have changed
In a few decades.

The antibiotic penicillin originally came
from the fungu$enicillium

But many bacteria species that were once
easily killed by penicillin no longer are
harmed by It.
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|deas About Evolution

Punctuated Equilibrium Today
 Penicillin has been Iin use since 1943.

e Just four years later, In
1947, a species of bacteria| 42
that causes pneumonia an{ [§ e

other infections already
had developed resistance
to the drug.

By the 1990s, several disease-producing
bacteria had become resistant to penicillin
and many other antibiotics.
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|deas About Evolution

Punctuated Equilibrium Today

 When penicillin was used to kill bacteria,
those with the penicillin-resistant variation

survived, reproduced, and passed this trait
to their offspring.

* Over a period of time, this bacteria
population became penicillin-resistant.
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o Section Check
Question 1

IS the change In inherited
characteristics over time.

A. adaptation
B. evolution
C. gradualism
D. variation
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o Section Check
Answer

The answer is B. The theory of evolution by
natural selection is an explanation of how, over

time, several factors can act together and resul
IN a new species.
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o Section Check
Question 2

Who developed the theory of natural selection:

. Alfred Russell Wallace
. Charles Darwin
. Gregor Mendel

. Jean Baptiste de Lamarck
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o Section Check
Answer

The answer is B. Charles Darwin studied the
diversity of living things on the Galapagos
Islands while sailing aboard the HME®agle.
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o Section Check
Question 3

The changes observed
In camels over time
have been traced by
studying
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o Section Check
Answer

The answer Is fossils. Most of the evidence for
evolution comes from fossils. A fossil Is the

remains, an imprint, or a trace of a prehistoric
organism.
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Clues About Evolution

Clues from Fossils

About 50 million years ago, during the
Eocene Epoch, the Green River Formation
In Wyoming, Utah, and Colorado was
covered by lakes.

The water was home to fish, crocodiles,
lizards, and turtles.

Palms, fig trees, willows, and cattails grew
on the lakeshores.

Insects and birds flew through the air.
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Clues About Evolution

Clues from Fossils

o After many of the
plants and animals
of that time died,
they were covered
with silt and mud.

 Over millions of years, they became the fossil
that have made the Green River Formation o
of the richest fossil deposits in the world.

A
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Clues About Evolution

Types of Fossils

Most of the evidence for evolution comes
from fossils.

A fossil Is the remains, an imprint, or a trace
of a prehistoric organism.

Most fossils are found In sedimentary rock.

Is formed when layers
of sand, silt, clay, or mud are compacted
and cemented together, or when minerals
are deposited from a solutic
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Clues About Evolution

Types of Fossils

e Limestone, sandstone, and shale are all
examples of sedimentary rock.

e Fossils are found more often In limestone
than in any other

kind of sedimentary

rock.

e The fossil record
provides evidence
that living things
have evolved.
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Clues About Evolution

Determining a Fossil’'s Age

Paleontologists use clues provided by unique
rock layers and the fossils they contain.

The clues provide information about the
geology, weather, and life-forms that must
have been present during each geologic
time period.

Two basic methods—relative dating and
radiometric dating—can be used, alone
or together, to estimate the ages of rocks
and fossils.

2
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Clues About Evolution

Relative Dating

* Relative dating is based on the idea that In
undisturbed areas, younger rock layers are
deposited on top of older
rock layers.

Relative dating provides on

an estimate of a fossil's agdEeaeEs
The estimate is made by

layers found above and
below the fossil layer.
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Clues About Evolution

Radiometric Dating

e Sclentists can obtain a more accurate
estimate of the age of a rock layer by using
radioactive elements.

e A
amount of radiation as it slowly changes to

a nonradioactive e

Each radioactive e
at a different rate.

gives off a steady

emer+
ement gives off radiation
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Clues About Evolution

Radiometric Dating

e Scientists can estimate the age of the rock
by comparing the amount of radioactive
element with the amount of nonradioactive
element in the rock.

* This method of dating does not always
produce exact results, because the original
amount of radioactive element in the rock
can never be determined for certain.
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Clues About Evolution

Fossils and Evolution

* Fossils provide a record of organisms that
lived In the past.

 However, the fossil
record Is Incomplet

or has gaps, much
like a book with
mIissing pages.

 The gaps exist because most organisms do
not become fossils.
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Clues About Evolution

Fossils and Evolution

* By looking at fossils, scientists conclude that
many simpler forms of life existed earlier In
Earth’s history, and more complex forms of
life appeared later.

* Fossils provide indirect evidence that
evolution has occurred on Earth.
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Clues About Evolution

Fossils and Evolution

e Scilentists can use fossils to make models

that show what the organisms might have
looked like.

 From fossils, scientists can sometimes
determine whether the organisms lived Iin
family groups or alone, what types of food
they ate, what kind of environment they
lived in, and many other things about them.

* Most fossils represent extinct organisms.
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Clues About Evolution

More Clues About Evolution

e Sometimes, evolution can be observed
directly.

* Plant breeders observe evolution when
they use cross-breeding to produce genetic
changes in plants.

 The development of antibiotic resistance
INn bacteria Is another direct observation of
evolution.

 Entomologists have noted similar rapid
evolution of pesticide-resistant insect species

>
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Clues About Evolution

More Clues About Evolution

These observations provide direct evidence
that evolution occurs.

Many examples of indirect evidence for
evolution also exist.

They include similarities in embryo
structures, the chemical makeup of organism:
Including DNA, and the way organisms
develop into adults.

Indirect evidence does not provide proof of
evolution, but it does support the idea.
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Clues About Evolution

Embryology

 The study of embryos and their development
Is called CURJCEY RV EEE

 An embryo Is the earliest growth stage of
an organism.

A tail and pharyngeal pouches are found at
some point in the embryos of fish, reptiles,
birds, and mammals.
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Clues About Evolution

Embryology

Fish develop gills, but the
other organisms develop
other structures as their
development continues.

Fish, birds, and reptiles keep
their tails, but many
mammals lose theirs.

These similarities suggest an
evolutionary relationship
among all vertebrate species.

2

“CHAPTER RESOURCES



N

Clues About Evolution

homologous



N

vestigial

Clues About Evolution

structures



N

About Evolution



N

About Evolution



N

About Evolution



N

About Evolution



N

About Evolution



N

)

(L‘

ction Chech



N

)

(L‘

ction Chech



N

)

(L‘

ction Chech



N

)

(L‘

ction Chech



N

)

(L‘

ction Chech



N

)

(L‘

ction Chech



Thie Evolution of Primatas

primates Kl



Thie Evolution of Primatas



Thie Evolution of Primatas



Thie Evolution of Primatas



Thie Evolution of Primatas

hominids



Thie Evolution of Primatas



Thie Evolution of Primatas



Thie Evolution of Primatas



Thie Evolution of Primatas



Thie Evolution of Primatas



Thie Evolution of Primatas



sapiens
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