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LEARNING GOALS

After completing this unit you should be able to...
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Explain the theory of evolution as it relates to heredity, mutation, natural selection, and genetic
drift :

Recognize key pieces of evidence that support evolution including fossil records, homologous /-

and analogous structures, embryology, and biochemistry.

Recognize how diversity can ensure survival in cataclysmic changes of the environment.
Explain homology and common ancestry and that closely related organisms have recent
common ancestors.

Compare Lamarck’s theory of acquired traits to Darwin’s theory of Natural Selection.
Summarize the major concepts of natural selection and explain how it is a mechanism, that
supports evolution.

|dentify examples of genetic variation and environmental factors that spur evolution and
biodiversity.

Understand phylogeny and classification of living things

Explain how morphology, molecular history, embryology, and behavior are used to classify
living things.

Read a cladogram

Identify what a species is, describe speciation, and the role geographic isolation plays in
speciation.

identify changes in populations and shifts in equilibrium.



Notes
Evidence of Evolution

3I0LOGICAL EVOLUTION:

<+ BUTITS NOT THAT SIMPLE — all things can change but if they do not involve descent through genetic
 inheritance it cannot be described as an example of biclogical evolufion,
< CHANGES are due to . in papulations
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CHANGES involve of different species from a

over generations
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Leaves on trees change color Mountain ranges erode over millions of years

and fall over several weeks.
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A genealogy illustrates change Over a large number of vears, evolution
with inheritance over a small produces tremendous diversity in life forms
number of years.
il Evidence of Evolution : _
a. Fossil Records: or of organisms from past,
preserved in showing succession of organisms
= Each fayer is a boundary of that destroyed
many species at that time in an area
r The of species increased

the chance of some species surviving these evenis due o
adaptation over time.




b. Homology: different organisms share similar characteristics due o inherited traits from a

= Structures may look similar,
= Altered version of ancestors

= Ex Al have same number of bones in forefimb but position,
shape and function are different

Hutran Cat Whale Bat

hresm o on Wy Lornas, v

¢. Analogy: different organisms share similar characteristics despite

s Structure looks simiiar,

*  Changes due to response o , hature shaped

* Ex. Winged Animals: insect and a Bat, two plant both have thoms but one has more thickened or
dense thomns,




d. Embryonic Development:

= Adult homology be apparent

*  During mitotic divisions - stages of offspring of different

animal species may have

imorphologies)
3

similar structure may develop different functions
Ex. All veriebrates have

~develop into gilis of
fish or tubes in ears that connect to throat in humans

=

e. Biochemistry. Similar species share nearly the same genstic machihery.

»  Similar and sequences

«  Similar sequencing
= Ex. Hemoglobin(blood proteins), digestive anzymes
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How Does Evolution Work?

roilewang Charies Darwin's lsad, biologist Chris Schnaider and his colleagues traval {0 Zcuador o
study avolution. Naturai sefection is at the core of thair ressarch on

Natural salection seems fo be an incredibly important factor in generating new

lnd\f‘ﬂualc within 2 spacies rom one 1o the of

ther. For evoiution 1o work by natural
,»3 tion, ihe characterisiics thal give an individugl an advaniags in 2 ceriain environment have o
be passed on from ong fo the next.

Due to competition, b“m”}incbirda compete for food, space, even mates. Naclaris a very limited
resource, Natural selection will favor individuals that are more efficient at getting nectar. Natural
selaction will resultin cnanges in_ will allow them to fiy
longer distances or be more maneuverable fo be more sfficiant,

Individual survivors are more likely fo and pass on their
advantagsous traifs as welf as other genes 1 their offspring.

Speciés cannot develop that beneft them in their lifetimes.

in hummingbirds, many of the species found are reiafively young. They evolved in the last
million years, pretty quick on the evoiutionary time scale.

Darwin emphasized repeatedly in his book that small changes accrue every generation but add up
t0 changes over the length of ime that Iife has been on Earth.

Darwin's genius indenfified as the central force in
evojufion,




Bio Notes
Theory of Evolution

~snetic Variafion is the driving force behind evolution. There are many ideas of why populations change overtime and
L. e changes may be due fo mutation, movement of alieles between difierent populations, interbreeding, isolation and
riatural selection.

Theories of Evolution:
A. Jean Bapftiste Lamarck:

+

s+ Evolution occurs due to inheritance of

not from changes in the environment.

% Idea that variation in a poputation is created by experience.

% Ex. individuals passed on fo offspring body and behavior changes acauired during Iife

8. Charles Darwin:
Z Malor Theories:

§ . Descent with Modification; stated that all species were
of _ and arose from similar geographic locations.
2. Natural Selection: proposes that ' or environmental conditions
an individual's . - ., which inturn leads toan popuiation
over time. |

> 4 Mechanisms of Natural selection:

o
< Only if variation is will natural setection lead
fo evoiution
e and of genes may produce
beneficial changes and INCREASE gene variation within a population
o]
- in tumn will increase the success
of the population
o]

< . individuals response to environmental pressures ~ may
reduce competition within a population




- "Survival of the Fittest”

< . reproductive success of one individuals genetic contribution
{0 the next generation

. bacterial resistance to antibiotics — methicilin-resistant staphylococcus aureus (MRSA)
. inseci resistance fo pesticides

. Skin ¢color - melanin

. Heferozygote Advantage: Sickie cell and CF

. Snow shoe hare: camoufiage
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The Role of Variation in Evolution

. What is & gene mutation?

What is recombination?

Under normal conditions. do mutations occur often?

What do most mutations do to an allele?

How 15 the mutation causing hemophilia A maintained in the human population?

When is a mutation inherited?

The ultimate source of all new genetic information in evolution is:

What is critical for generating diversity?

What do vou think raises the mutation rate in populations?

10

. The major source of genetic variation in most species is:

—
Fomed

i. Crossing over occurs when?

. What determines the frequency of recombination?
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What is an exception to the rule that genes assort independently?

. How can fossils help us to view change in species over time?

. What organism is an example of slow and gradual change over ime?

16.

I8,

What did the ancestors of horses look like?

What exactly is a hoot?

Natural selections acts on variations in & population that improve what?

19.

What does the environment have to do with adaptations?

. What is an example of continuous variation?

. Why might short horses have died out?

i)

Explain what punctuated equilibrium is:

How does geographical isolation help new species evolve quickly?

Whether gradual or punctuated, all evolution is influenced by what?




Bio Notes Population Genetics and
Speciation

 Are populations constantly evolving?

© Within a diverse population, individuals may have a
of collectively called the

- Population that are diverse are
because they can
anvironmenial changes due to their abilities to
adapt.

VWhen populations are evolving they
are in a state calied

© After each successive genearation

stay the and the
nopulation is not evolving.

Not until there is a disruption within the
environment will popuiations evolve.

. Stable Fsopuﬁiations |

FPopuiation is

or mutations occur — allele
freguency does not change

Natural Selection occurring
- Environment non-changing

—

Fopuiations have a of
adaptations, provide greater opportunities {o survive
major changes in environment

Greater diversity creales within 2
population




What causes populations to evoive?

Evolution happens when the genes in a popuiation
change over a long period of time.

1.

2.

3.

Ex. Disease, non-mating, reduction in popuiation size

« Each of these factors are foundations for changes in
popuiations and eventually the formation of
a new

Whatis a Species?

Population of organisms evolved from a
recent common ancestor having

and

similarifies.
Have the ability to successiully interbreed
and produce offspring




SPECIATION

~ - Why do new species

GEOGRAPHIC
ISOLATION

Physical

of members of a

Original habitat is
divided

How does this
happen?
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Once euppo]ﬁulaﬁome become
isolated

Gene flow between them

Subpopulations will eventually

.

Will notbe avie © and

LAND IGUANA
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tory of Life on Earth: Classification and Taxonomy

| Evolutionary biology is both process and history of geologic time.
= Fossil records, continental drift (Pangaea) and cataciysmic changes causing periods of mass extinction spacies te!
us how organisms have evolved over time

4. Phylogeny:
*  (Greek - phyion " and genesis "

v Other wavs to trace phvioaeny

o . comparative anatomy
o - DNA

o

o]

B. Biological Classificafion:

= Baszed on how organisms are refated dus to their
e Organisms : into hierarchicat and subgroups
Taxonomy:

»  Clessification Scheme to __ a particular spacies

KFCOF G 8 King Philip Came Over For Good Soup

o Each classification group is & more group

O

. group of refated phyla

o . group of related classes

o : group of related orders

- group of related families

0

o : group of related genus

- group of reiated species

Q

o o individual

C. Representations of phyiogenstic relationshipe




Phylogenetic Tree and Cladograms
Phylogenetic Tree:

= Tree showing evolutionary retationships among various species believed to have a commen ancestor
= Branch lengths may show evolutionary fime between organisms

Phylogenetic Tree of Life
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Cladogram:

» A cladogram is a diagram that looks like a series of Y's or forks in a road. At each branch, or "Y" junction,
characteristics of evolutionary origin are used {o separate off one group from the rest.

= Cladograms can be constructed for any group of organisms.
= ignores when and where branches occur

Foae ~firirstd Fudznix Dincrsmurs:
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Organizing Life's Diversity

Get the Big Picture
Read the paragraph in’ ’che box and study the picture. Then dnswer the quesm
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The classification of organisms into groups is based on s;mllarmes and d:fferences of the
organisms’ traits. Organisms that are placed ir the same group have more trazts in common
than those in different groups. Ali the organisms on Earth belong to one of six kingdoms, Each
kingderm is divided into two or more smaller groups (each called a phylum). Those groups are
divided into two or more smaller groups (each called a class), and so on. Each smalier group

mcludes a smailer number of d[fferent types of orgamsms

1. What are the seven kinds of groups that make up the above classification systeni?
. i
!

i

2. In the zbove classification system, two or more families make up a(n)

3. Do you think there are more species or more families of organisms on Farth? Explain,

4. What is the basis for classifying organisms into groups? WW do we ‘HLQ- - hQ-PQ a
' , Soren oF o fraan sm7
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i Organizing Life's Diversity, continued

Section 17.1
Clagsification

Study the Diagram

Study the diagram, which shows the classification of the northern raccoon and the pet guinea pig.
Then use the diagram to answer the questions that follow.

Kingdom
. Animalia
. Phylum
Chordata
e
Class
Mammalia
- Order Order
Carnivora Rodentia
N I
Family | Family
! Procyonidae | Caviidae
I Attt i
} |
Genus Genus
Procyon Cavia
| N
Species Species
Procyon | ! Cavia
lotor i . porcellus |

1. To which of the same groups do the raccoon and the guines pig belong?

2. Whart two orders are included in class Mammalisr

2. What is the scientific name of the northern raccoon? The per guinea pig?

4. How 15 the common name guinea pig misieading?®
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