Evolution is change in the heritable characteristics of biological populations over successive generations. These characteristics are the expressions of genes that are passed on from parent to offspring during reproduction. Different characteristics tend to exist within any given population as a result of mutation, genetic recombination and other sources of genetic variation. Evolution occurs when evolutionary processes such as natural selection (including sexual selection) and genetic drift act on this variation, resulting in certain characteristics becoming more common or rare within a population. It is this process of evolution that has given rise to biodiversity at every level of biological organization, including the levels of species, individual organisms and molecules. 

The scientific theory of evolution by natural selection was proposed by Charles Darwin and Alfred Russel Wallace in the mid-19th century and was set out in detail in Darwin's book On the Origin of Species (1859). Evolution by natural selection was first demonstrated by the observation that more offspring are often produced than can possibly survive. This is followed by three observable facts about living organisms: 1) traits vary among individuals with respect to their morphology, physiology and behavior (phenotypic variation), 2) different traits confer different rates of survival and reproduction (differential fitness) and 3) traits can be passed from generation to generation (heritability of fitness). 

Thus, in successive generations members of a population are more likely to be replaced by the progenies of parents with favorable characteristics that have enabled them to survive and reproduce in their respective environments. In the early 20th century, other competing ideas of evolution such as mutationism and orthogenesis were refuted as the modern synthesis reconciled Darwinian evolution with classical genetics, which established adaptive evolution as being caused by natural selection acting on Mendelian genetic variation. 

All life on Earth shares a last universal common ancestor (LUCA) that lived approximately 3.5–3.8 billion years ago. The fossil record includes a progression from early biogenic graphite, to microbial mat fossils, to fossilized multicellular organisms. Existing patterns of biodiversity have been shaped by repeated formations of new species (speciation), changes within species (anagenesis) and loss of species (extinction) throughout the evolutionary history of life on Earth.
 Morphological and biochemical traits are more similar among species that share a more recent common ancestor, and can be used to reconstruct phylogenetic trees. 

Evolutionary biologists have continued to study various aspects of evolution by forming and testing hypotheses as well as constructing theories based on evidence from the field or laboratory and on data generated by the methods of mathematical and theoretical biology. Their discoveries have influenced not just the development of biology but numerous other scientific and industrial fields, including agriculture, medicine and computer science. 

Some Evolutionary Predecessors 
Pre-Formation – Charles Bonnet – for preformationists, the egg, or rather the germ, supposedly housed a homunculus, a tiny version of the adult, each part of which expanded into the corresponding part of the adult. The main theories of how germs were stored were panspermism, in which the germs were disseminated everywhere and the emboitement or encasement of homunculi in the sexual organs, either in the female --ovism -- (Malebranche) or in the male -- animalculism.
Catastrophism – Georges Cuvier – the idea that Earth has been affected in the past by sudden, short-lived, violent events, possibly worldwide in scope. These cataclysmic events likely led to the mass extinctions seen in the fossil record.


Volcanoes, floods, earthquakes, tsunamis, etc

Uniformitarianism – Charles Lyell – the idea that the earth was shaped by slow-moving forces still in operation today. It assumes that the same natural laws and processes that operate in the universe now, have always operated in the universe in the past and apply everywhere in the universe

Uniformity of law – the laws of nature are constant across time and space.

Uniformity of methodology – the appropriate hypotheses for explaining the geological past are those with analogy today.

Uniformity of kind – past and present causes are all of the same kind, have the same energy, and produce the same effects.
Uniformity of degree – geological circumstances have remained the same over time.

Jean Baptiste-Lamarck - an alchemical complexifying force drove organisms up a ladder of complexity, and a second environmental force adapted them to local environments through use and disuse of characteristics, differentiating them from other organisms

A single individual would be able to change themselves through the use or disuse of characteristics. In example, a giraffe would be able to make their neck longer by continually stretching its neck to try and reach the leaves on trees.
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Darwin

The “Father of Evolution,” he is credited with modern views on evolutionary history. His most prominent theory was that of natural selection.

Natural selection is the process by which traits become more or less common in a population due to consistent effects upon the survival or reproduction of their bearers. It is a key mechanism of evolution.

The natural genetic variation within a population of organisms may cause some individuals to survive and reproduce more successfully than others in their current environment. For example, the peppered moth exists in both light and dark colors in the United Kingdom, but during the industrial revolution many of the trees on which the moths rested became blackened by soot, giving the dark-colored moths an advantage in hiding from predators. This gave dark-colored moths a better chance of surviving to produce dark-colored offspring, and in just a few generations the majority of the moths were dark. Factors which affect reproductive success are also important, an issue which Charles Darwin developed in his ideas on sexual selection.

Natural selection acts on the phenotype, or the observable characteristics of an organism, but the genetic (heritable) basis of any phenotype which gives a reproductive advantage will become more common in a population. Over time, this process can result in adaptations that specialize populations for particular ecological niches and may eventually result in the emergence of new species. In other words, natural selection is an important process (though not the only process) by which evolution takes place within a population of organisms. As opposed to artificial selection, in which humans favor specific traits, in natural selection the environment acts as a sieve through which only certain variations can pass.

Assignment

· Pick 5 words and define

· Make a question for each word
· No definition or yes/no questions

· Answer each question
· Summarize article in 5 sentences

Answer the following:

1. Explain how evolution can be seen around you today? Not just with living things, but technology as well.

2. Describe some characteristics we humans share with other animals (not just primates). What makes us different? What makes us the same?
