AP Biology

Evolution and Darwin’s Theory of Natural Selection – Part 2

(Associated Learning Objectives: 1.2, 1.4, 1.8, 1.9, 1.10, 1.11, 1.12, 1.26, 2.24, 2.32, 3.5, 3.26, 4.23)
Important concepts from previous units:
1) Reproduction is necessary to make the next generation.
2) Genes are segments of DNA nucleotides that code for traits by polypeptide expression.

3) Mendelian Genetics deals with the inheritance patterns of genes in gametes.

4) Populations are defined as the same species, in the same place, at the same time, and showing reproduction.

I. Feb. 12, 1809 in Shrewsbury, England Charles Darwin is born. (Same day that Abraham Lincoln was born too.)
A. Darwin attends University of Edinburgh at age of 16 to become a doctor, like his father and grandfather did.
B. Darwin wishing to not pursue medicine, leaves Edinburgh to attend Christ College of Cambridge to pursue being a Naturalist, someone who studies nature.
C. He is also studying to become a priest, as this is a religious university. Also most naturalists, at the time, were priests.

II. December 1831

A. Darwin has graduated college and instead of entering the seminary, he decides to join Captain Robert Fitzroy on the H.M.S. Beagle as doctor and naturalist of the ship. All ships at this time were required to have a naturalist onboard in case a new species was found.
B. This journey takes him around the world in five years. Darwin returns in 1836.
C. Darwin collects plants, animals, and fossils at every stop on this journey and sends them back to England. 
D. He took two important books/essays to read while on the journey:
1. Principles of Geology by John Lyell

2. Principles of Populations by Thomas Malthus

III. November 24,1859

A. On the Origin of Species by Means of Natural Selection is published.
B. “Descent with Modification” is used instead of the word “evolution”. The word “evolution” is only used once in the whole book and it is the last word in the whole book. Descent indicates that long periods of time are required to bring about the modifications within a species that occur to be better able to survive and reproduce within that environment. “Evolve” just means “to change over time”.
IV. Natural Selection

A. This theory of Darwin’s basically states that in nature there are different levels of success in reproduction     based on the ability to survive in that environment. The differing rates of success act as a  “filtering out” effect on “weak” traits.
1. “weak” vs. “strong”- Strong traits would be beneficial in surviving and reproducing; whereas, weak traits would not be beneficial  to reproducing or surviving the harsh characteristics of that environment.
B. Environmental stresses affect the success rate of individuals in a population in different ways. (For example, some people work well under pressure and others fail when there is pressure.)
C. Populations evolve not individuals.
1. Somatic cells (cells that make up the body) vs. germ cells (the cells of sperm and eggs).
2. Germ cells are passed on to “create” the next generation of organisms… so the change must occur in these cells if it is going to affect the future of the species.
D. Life is a struggle for existence (Malthus) and “nature” ultimately decides who gets to survive and reproduce and who doesn’t by excessive environmental “forces” killing them off.
V. Artificial Selection

A. This is where man selects what traits are desirable (beneficial) in a species.
1. Plants (Which ones make the best or most fruit or are the most appealing in the yard or garden.)
2. Domestic animals (Which ones are the most valuable in terms of food or other characteristics.)
B. Man can potentially “erase” what nature took thousands of years to “create” (gradualism) by controlling which organisms get to reproduce and which don’t.
C. This is not always the best outcome for that environment. 
VI. Examples of Artificial Selection “backfiring”:
A. Insecticides creating insecticide resistant bugs. (Called “super bugs”.)
B. HIV/AIDS virus becoming resistant to our medicinal treatments.
C. MRSA,  the antibiotic resistant strain of staphylococcus bacteria that causes staph infections.
D. Potential Harm worldwide? How will these affect our ability to survive in this environment we call earth?
VII. Supporting evidence for Common Ancestry among organisms includes:
A. Homologous (means “same’) Structures (Examples include skeletal structure, limb structure, or cephalization.)Remember, Darwin wrote about these in his book.
1. Vestigial organs are organs that appear to have been needed in the past, but are slowly disappearing.
B. Embryological Homologies are seen as common stages of development that embryos go through. (Darwin wrote about these in his book to help show support for Common Ancestry.)
C. Molecular Homologies refers to DNA nucleotide sequences being exact in order and function. (Darwin could not write about these, as they had not been discovered yet.)
D. All these homologies parallel the classification taxon levels.
VIII. Biogeography

A. This is the geographic distribution of species. (Where a species is found, basically.)

B. Endemic –refers to a species that is only found in one place on earth. (Usually refers to organisms on islands.)

C. Convergent Evolution 
1. This term is used for organisms that only visually appear to be to be closely related simply because they evolved in similar environments under similar environmental pressures. The reality is they maybe distantly related to each other.
2. Analogous Structures have the same function. Such as a bat wing (which has bones and muscles) and an insect wing (which doesn’t have muscles and bones in it); but they both produce flight.
a. Do not confuse with homologous structures.
b. Homologous indicates common ancestry and analogous does not.

IX. Fossil Evidence supports the theory of natural selection by displaying common structures between species. The fossil record is incomplete because of the nature of how a fossil is made (only under certain conditions) and the fact that some are still undiscovered in the dirt or at the bottom of some body of water.
