AP Biology

Evolution and Darwin’s Theory of Natural Selection – Part 1
(Associated Learning Objectives: 1.9, 1.10, 1.11, 1.12, 1.20, 1.21, 1.26,1.32, 4.20, 4.23)
Important concepts from previous units:
1) Traits are the expression of nucleotide sequences referred to as genes.

2) Genes are inherited from the previous generation; which we refer to as parents.

3) All cells come pre-existing cells in a central component of the Cell Theory.

4) Ecosystems are influenced by abiotic and biotic interactions.
I. November 24, 1859 Darwin publishes On the Origin of Species by Means of Natural Selection.
A. This book deals with the biodiversity seen on Earth. It has three main themes:
1. The similarities and differences that exists among species.
2. The adaptations that evolved in species in order to survive in an environment.
3. The geographic distribution of species around the world.
B. Evolution is a central theme to the science of Biology.
C. Ancestry and common ancestors among species are discussed throughout the book; thus helping support Darwin’s Theory of Natural Selection.
1. Natural Selection and competition are major driving forces to the evolution of species over time. “Nature” decides what species are able to survive the environmental pressures and reproduce within an environment. Those with favorable traits for that environment survive and reproduce; those with unfavorable traits struggle to survive and rarely reproduce. Over time, because of the struggle, the weaker species eventually goes extinct, adapts to the pressures, or moves “migrates” to a different more favorable environment, if possible.
II. Carolus Linnaeus (1707 – 1778)

A. He is considered the Father of Taxonomy. Taxonomy is the Science of species classification. There were originally only two Kingdoms in his system: Plantae & Animalia.
B. His system uses Binomial Nomenclature. (This term means “Two name naming system”.)

1. Rules of Binomial Nomenclature:
a. The Genus name is written first and has a capitalized first letter.
b. The Species name is written second and is not capitalized.
c. The whole name is written in Latin and italicized. (Latin is used because Latin is considered a “dead” language. Therefore, the meaning of words will not change over time.)
C. The current levels (called “taxons”) of classification.
1. Domain (This is the most inclusive; yet least specific taxon.)

a. Domains are composed from similar Kingdoms.
2. Kingdoms

a. Kingdoms are composed from similar Phylums or Divisions (if it is plants).
3. Phylums or Divisions (plants)

a. Phylums or Divisions are composed of similar Classes.
4. Classes

a. Classes are composed of similar Orders.
5. Order

a. Orders are composed of similar Families.
6. Family

a. Families are composed of similar Genus.
7. Genus

a. Genus is composed of similar Species.
8. Species (This is the least inclusive; yet most specific taxon)

· Breeds is a sub category of species. (Like for dogs, cats, horses, etc.)
9. Easy way to remember the order of system: Dominating King Phillip Came Over For Green Salad.
III. Georges Cuvier (1769 – 1832)

A. Famous Paleontologist. This is someone who studies fossils. (“paleo” means “old”; “onto” means “bones”)

B. Fossils are mostly found in sedimentary rock, but some are found in plant sap (called Amber… like in the movie Jurassic Park.) or ice. Sedimentary rock is mostly formed by being at the bottom of a body of water (Such as a lake, swamp, river, or ocean.). When organisms die and settle to the bottom of that body of water, they get covered up by LAYERS of sediment (eroded earth). The weight of the sediment and water preserves the organism in a fossilized state. Without the body of water and sediment in the water, it is very hard to have the process of fossilization occur and this is why we do not have fossils for every species that has ever occurred on earth. Also some are still hidden in the dirt.
1. The term “Strata”  means “layer”.
2. We can tell the age of rocks and fossil based on location of the strata. The oldest layers are on the bottom and the youngest layers are on top.
C. He proposed the Theory of Catastrophism. This theory tries to explain why organisms seem to suddenly disappear from existence on earth, such as the extinction of the dinosaurs. Some catastrophic event must have occurred to cause their sudden, in geologic terms, extinction to occur.
IV. James Hutton (1726 – 1797)

A. He was a Geologist. This is someone who studies rocks and earth’s processes.
B. He proposed the Theory of Gradualism. This theory tries to explain that that the earth must be very, very old because in order for some processes to occur, such as mountain formation or canyon formation, it would require enormous amounts of time.
1. According to the theory, Earth must be very old. This is very important to Darwin’s theory of Natural Selection because the theory of gradualism supports the time frame needed for Natural Selection to transform species over generations.
V. Charles Lyell (1797 – 1875)
A. He was also a Geologist.
1. He wrote a book titled Principles of Geology. (Darwin took this book on the Beagle voyage.)

2. In the book, Lyell proposed the Theory of Uniformitarianism. (“The key to the past is the present”.) The theory tries to explain that the same geologic processes that are occurring today, also occurred in the past. These processes helped to create, over millions of years, the geologic formations we see today. For example, erosion, over millions of years and still today, led to the formation of the Grand Canyon. 
3. For this theory, Earth must be hundreds of millions of years old. (This also supports Darwin’s theory… it provides enough time to pass so that we get the millions of different species to evolve.)
VI. Jean Baptiste Lamarck (1744 – 1829)

A. He proposes a theory of evolution in 1809 (the year that Darwin is born) that turns out to be only partially correct. (He got the part about evolution needing long periods of time to occur.)
B. His theory is called Inheritance of Acquired Characteristics by means of use versus disuse (This will become referred to as Lamarckian Evolution.)This basically states that if an organism uses a body part routinely it must be of importance and therefore that body part will be passed on to the next generation. If an organism does not use a body part, it will disappear over time because it must not be important. (This is the part he got wrong… if it were true, think about body builders with their massive muscles. If it were true, their children would be born with massive muscles, but that is not the case. Also if someone lost a leg, their children should be missing that leg when born, as it was not being “used”.. The change must occur in the DNA of a sperm or egg [gametes] to be passed on to the next generation.)
C. Lamarck also makes no mention of the environment’s role in evolution. (Which he had wrong too.)
VII. Thomas Malthus (1766 -1834)
A. He was an Economist. Someone who studies business and money.
B. He wrote an essay titled Principles of Population. (Darwin took this book on the Beagle to read too.)

1. The book basically states that more organisms are produced than nature can allow to survive.
2. Life for all organisms is a “Struggle for Existence”.
3. Life becomes “Survival of the Fittest” – this term was coined by a psychologist; not Darwin.
a. This becomes taken out of context to promote Social Darwinism in the early 20th century and Eugenics (the “killing” off of genetically inferior individuals…race, color, religious belief, nationality, or genetic diseases such as Down syndrome.)
