Unit V: Evolution

There is a great deal of evidence (fossil record, radioactive dating) that life on Earth began over 3 billion years ago. The first living organisms on Earth were simple, single-celled beings. Over time, more complex (multi-cellular) creatures developed. 

These changes that occur in species over time are known as evolution.

Today, the “theory” of evolution is generally accepted among modern biologists. The first person to suggest that living things adapt, or change over time was Charles Darwin. 

The theory of evolution helps biologists explain:

1. similarities among different organisms

2. the history of life on Earth

The fossil record is a collection of fossils (preserved remains) that provides clues to the history of Earth’s organisms. The fossil record gives scientists evidence of how life has changed over millions of years!

**see figure 5-1 on page 71**

The Mechanics of Evolution

Darwin’s controversial theory of evolution suggested that species evolve as a result of natural selection, whereby living things react and respond to nature.

Example: Species that are the most fit for a particular environment 


       will be best suited at acquiring resources (food and 


       shelter) and will be able to reproduce. Those that can not


       will die off (extinction). 

The long-term result of natural selection is changes in the frequency of certain traits in a population. Beneficial traits become more common while harmful traits become less common. As the frequency of a trait changes over time, the population is said to be evolving. 

Interaction with the environment drives evolution. This depends on:

1. Overproduction: this is when a population produces more offspring than can possibly survive. Every environment has a carrying capacity, or the maximum number of organisms that can acquire the resources necessary for life. 

2. Limited supply of resources. These can be oxygen, food, shelter, and water. Competition is when 2 organisms interact for some limiting resource. Those that are best suited for a particular environment will survive, while those that don’t will perish.

3. Genetic variation is the unique combination of traits that results from sexual reproduction. Some variations may give one individual an advantage over another. These traits are said to have an adaptive value.

Example: Peppered moths- during the industrial revolution, pollution caused tree bark to darken. Darker moths that live on the trees were better camouflaged while lighter moths were easier for predators to see. 

4. If beneficial traits are passed on to offspring, they will be more likely to survive and reproduce. The proportion of individuals showing these favorable traits will increase over time. 

Sources of Variation

The arrangement of bases in one’s DNA determines the characteristics of the individual. Traits that are acquired during life are NOT passed on to offspring. Variation is caused by:

1. Mutations: random alterations in DNA base sequence can cause changes in the individual that are either advantageous or harmful to that individual.

2. Genetic shuffling: recombination of genes that occurs during meiosis and fertilization increase variation. This is the MAIN source of variation!

Results of Genetic Variation

1. Structural change: the physical appearance changes over time. Structures that are no longer used or needed give clues to the evolutionary past.

Examples: human tail bone, tiny leg bones in snakes

2. Functional change: molecular or biochemical changes that affect how an organism works. 

3. Behavioral change: Certain behaviors found in animals are common because they result in greater reproductive success

Examples:
1. Fighting among males in a population. The



    strongest and healthiest males mate with the



    most females (dominance).



2. “Blinking” rate of fireflies. Timing of the



    illumination helps males and females find



    each other.

Patterns of Change

1. Changes in a species are often related to environmental changes.

2. Species that reproduce often and produce many offspring tend to evolve the fastest.

3. Failure to adapt to a changing environment almost always results in death.

How fast does evolution occur?

A tough question to answer. Minimal environmental changes usually keeps populations stable while rapid environmental changes tends to speed up evolution.

Extinction is the disappearance of an entire species. This occurs when the death rate exceeds the birth rate for an extended period of time. If a species cannot keep up with environmental changes, the species must either migrate to a new environment or will die off. 


Example: extinction of the dinosaurs

The fossil record indicates that, throughout geologic time, millions of species have evolved, adapted, and gone extinct. Current estimates show that over 98% of all the forms of life to ever live on Earth are now extinct! Extinction is inevitable for all species, including humans. There will come a time when humans are no longer the dominant species inhabiting Earth. When this happens, we will either adapt/evolve to the changing environment, or become extinct.

