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Main Idea: How have species changed over time? (long periods of time)

[It is important to realize that evolution is a theory based on scientific evidence that may conflict with some religious beliefs]

The Theory of Evolution
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Figure 5-2. Evolution modeled as the growth of a bush:

Evolutionary changes in species arelike the growth of a bush in
which some twigs grow and branch, while others die. The tips of
theliving twigs represent species that are alive now.




Charles Darwin: scientist who first proposed the theory of evolution
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Figure 6.4 Natural Selection
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Figure 5-4. Overproduction: Rabbits are known for their high
reproductive potential,
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Evolution helps biologists understand how the genetic variations in among individuals can lead to changes in an entire species of organism.
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Figure 5-8. How resistance to antibiotics can develop.
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Evolution is a theory, which means that it is a concept that has been tested and confirmed in many ways and can be used by scientists to make predictions about the natural world.  It is not a law or a fact!  None of us have been around long enough to see the changes.

D. What proof do we have that evolution is even occurring?

1. Fossils found in the rock layers are similar in some layers, but different in other layers.  This shows us that the species had changed over time. [Remember that the oldest rock layers are below the youngest rock layers]

E. It is believed that evolution does not necessarily produce any long-term progress in any one direction.  Instead, evolutionary changes appear to be more like the growth of a bush.

1. The trunk represents an ancestor common to all organisms represented on the tree.

2. The branches represent ancestors common to species at the ends of the branches.

3. The buds of the tree represent species that are alive today.

4. The branches without buds at the ends represent species that have died out (or have gone extinct).

The Mechanics of Evolution

A. Charles Darwin did not only suggest that species evolved.  He also suggested how evolution might have occurred.

1. Natural Selection (definition):  The process of evolution that is controlled by nature.  


In the process of natural selection, individuals that are able to survive are able to breed and pass their genetic information to the next generation.  Those that are not as successful in the environment often die without leaving any offspring.

B. Darwin’s ideas are easy to understand:

1. An individual may be born with a characteristic that makes it stronger, faster, or any other advantage that will help it survive and reproduce.

2. The individuals that prove to be the best adapted to their environment will be more likely to survive.

3. If they do survive, their favorable characteristics will be passed on to many of their offspring (children).

4. As a result, these useful adaptations, which first appeared randomly, are likely to become more and more common with each generation.

5. Similarly, characteristics that reduce an individual’s chance of surviving and reproducing will tend to decrease over time.

6. Beneficial traits tend to become more common in future generations, and harmful traits tend to become less common.

7. The population, not the individual, changes as a result of evolution!


There will be a quiz on the information above this line on _______

C. What causes evolution is the interaction between individual organisms and their environment.  Conditions that are vital to evolution are:

1. Overproduction:  each species must produce more offspring than can survive.  If all of the offspring were to survive, they would overrun the earth.  However, that does not happen.  In a stable environment, the population of a species remains about the same from one year to the next.  

This is because they compete for resources such as food; and only the strong (or best fit) for the environment survive.  (AKA: Survival of the Fittest)

2. Competition: Not all offspring live long enough to reproduce.  All the offspring will have to cope with environmental conditions such as temperature, disease, parasites, and predators.  If they are to survive, they must compete for limited resources.  Those that are best suited for the environment are more likely to survive and pass on their genes.

3. Variation:  Organisms within a species are never exactly alike.  

The differences among offspring are due to genetic variation, the unique combination of traits that each organism inherits from its parents.  Organisms that reproduce sexually have more variation, than those who reproduce asexually!  Some variations are beneficial some are not.  Those traits that are good are said to have an adaptive value…which means that they allow the individual organism a better ability to adapt to the environment and survive.  Some variations can be caused by a new combinations of the parent’s genes (called genetic shuffling), others can be caused by a mutation (which is random).


D. The changes that result from a mutation or genetic shuffling may affect the offspring in  three different ways:

1. Structural change: A visible change in structure.  A. 1st Example: polar bears have thick fur that keeps it warm in its cold environment.  The soles of their feet are mostly covered with thick fur.  The extra fur not only keeps their skin off the ice, but also improves traction.  The theory of evolution has helped scientists explain many of the structural variations and similarities in organisms.

2nd Example:  notice that each limb in the diagram has one thick “long” bone, two thinner “long” bones, and a “hand” with five digits.  The ancestor of these mammals most likely had a similar limb structure.  At one point, limbs began to vary, evolving into arms, legs, wings, or flippers depending on what helped the organism survive best in the environment.

3rd Example: A comparison of embryos early in development among groups of organisms reveals similarities which suggest that they have a common ancestor.  


As development proceeds, the distinctive traits such as gills, wings, and feathers becomes apparent.

4th Example:  Structures that are no longer in use by modern organisms give scientists clues to the evolutionary history of a species.  Some snakes, for example, have tiny, nonfunctional leg bones; an indication that they probably evolved from four-legged lizardlike ancestors.

2. Functional Change:  Molecular or biochemical changes that affect how an organism works.

1st Example:  All working muscles emit an extremely small amount of electricity.  In some eels, however, that electrical output has evolved into an adaptation that helps it find and capture food.  The muscles of these eels can provide a massive shock that stuns or kills its prey.

2nd Example:  A mutation in the DNA of certain organisms which lead to their ability to make enzymes that digest wood.  Or, the evolution of the ability of some snakes to make a poisonous venom.

3. Behavioral Change:  many specific behaviors we find in species today have become common because they have resulted in greater reproductive success.

1st Example:  Fighting among the males of a walrus population for a group of females is one evolved behavior.  Because of the fighting, the stronger, healthier male mates with the most females.

2nd Example:  The correct rate of “blinking” allows males and females of a firefly species to find each other.  A different pattern or rate of blinking would isolate the individual from potential mates.


 There will be a quiz on the information above this line on _______

Patterns of Change

A. Evolution appears to follow certain patterns:

1. Changes in species are often related to environmental change.

2. Species with short reproductive cycles that produce many offspring (like fruit flies or cockroaches) tend to evolve more quickly than species with long life spans and few offspring (like humans).

3. The failure to adapt to a changing environment may result in the death of a species.

B. Extinction is the disappearance of an entire species.  Any time the death rate of individuals within a species is greater than the birth rate, extinction is a possibility.  Generally, extinction occurs when the environment changes.  The variation of organisms within a species increases the likelihood that at least some members of the species will survive the changing environmental conditions.  However, when the adaptive characteristics of a species are insufficient to allow the survival in a new environment, the species will become extinct.  The fossil record shows that throughout geologic time, millions of species have evolved, survived for a while, and finally became extinct.  From the number of fossils of extinct organisms found, it is apparent that a majority of the species that ever lived on earth are now extinct.



There will be a quiz on the information above this line on _______

There will be a TEST on all the information in this packet on ______
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