ARTIFICIAL AND NATURAL SELECTION – take notes for your starter next class. 
As a human activity, artificial selection predates written history.  In artificial selection, humans control the reproduction of other species.  The artificial selection of a particular grass species has provided people with the greatest bulk of foodstuffs throughout history and indeed is in part the basis for the high levels of agricultural productivity that humans have achieved in the recent past.  All breeders of plants or animals operate in essentially the same way.  Knowing that individuals within any population differ from each other and that offspring tend to resemble their parents, the breeder merely selects those individuals that possess traits that are deemed desirable.  In other words, the breeder encourages reproduction among the individuals he or she values and discourages reproduction among the individuals he or she does not value.  Thus, in the next generation the breeder's artificially selected population will contain a greater proportion of desirable individuals than in the preceding generation.  Since any pair of parents can produce more than two offspring, the breeder is assured that, within some limits and given some time, a population can be produced in which very nearly all of the individuals may have a particular desirable characteristic.

Charles Darwin is known as the Father of Evolution Theory because of a book he wrote that outlines a theory of biological change based on natural selection.  His 1859 publication, On the Origin of Species by Means of Natural Selection, along with an essay by Alfred Russel Wallace, caused a revolution in biological thinking.  This theory of evolution has been accepted by almost all leading scientists today.  So how did Darwin develop this theory?
In 1831, Darwin set sail on the British HMS Beagle as the ship's naturalist.  The trip lasted for five years.  During those years, Darwin collected hundreds of specimens and made detailed observations of the regions through which he traveled.  He had plenty of time for thinking about what he saw.  He also read the first volume of The Principles of Geology by Charles Lyell, which had been published shortly before he left.  Lyell proposed that the earth was very old, that it had been slowly changing for millions of years and that it was still changing.  His ideas led Darwin to think that perhaps living things had also changed slowly over long periods of time.

On his trip Darwin made several types of observations that supported his idea.  He noticed that there was a gradual change in each species as he traveled down the coast of South America.  In particular, several bird species were alike, yet slightly different from one island to the next.  He also saw fossils that were different from the living animals he saw in the same region, but similar enough to suggest that they might be related to modern animals.  Darwin made similar observations about many plants, insects and other organisms.  He came to believe that these organisms originally had reached the islands from the mainland.  Because of their isolation on the islands, the species had opportunities to develop special adaptations to each different region.

Darwin returned to England in 1836 convinced that species evolve, that is, change over time.  Although he had recorded many observations that supported his hypothesis, he could offer no explanation of how evolution occurred.  Because he could not, he did not publish his ideas at once.  Instead he continued to collect and organize his data and to search for a reasonable theory of how evolution occurs.

Darwin reasoned that if a population of organisms could be radically altered by humans through artificial selection, then there is no reason to believe that a similar process could not occur in nature without the intervention of humans.  In artificial selection the humans control which animals are bread into the next generation, and in natural selection survival and reproduction involve no conscious will.  Just as the breeder prevents reproduction among those individuals that are not valued, conditions of the environment prevent the survival and reproduction of certain individuals.  In other words, organisms with favorable variations would be better able to survive and to reproduce than organisms with unfavorable variations.  He called this process natural selection, because nature "selects" the survivors.  
What do we need for evolution to occur?

1. Genetic Variation within a population

2. Some adaptations/variations bestow an increased chance of surviving onto an organism
3. Organisms with the favorable traits usually survive longer and thus reproduce more often

4. Favorable traits will be passed on at a higher frequency changing the population’s gene pool

* For speciation to occur, like the various species of finches, an original population group must divide into separate genetically isolated groups. If each group ends up in a different environment, the selective pressures will differ and thus the traits that are passed on will differ. This will eventually lead the different groups to become genetically distinct making them two different species. 
An Example of Evolution: Giraffes and their long long long long necks!
Darwin's theory would account for the evolution of the modern giraffe.  The original giraffe population had short necks and ate grass.  However, unlike Lamarck's theory, Darwin's theory assumes some giraffes had longer necks than others.  Those with longer necks could eat the lower leaves of trees as well as grass.  In times when grass was scarce, the longer-necked animals could obtain more food than the others and, therefore, would be more likely to survive and reproduce.  Their offspring would inherit the favorable variation of a longer neck.  The longer the neck of a giraffe, the higher it could reach for leaves on the trees and the greater its chances for survival.  As a result of natural selection, giraffe necks were slightly longer on the average in each succeeding generation.  The modern long-necked animal is the result of this gradual process of evolution.

