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Evolution: means gradual change.
 
Biological Evolution: 
· refers to gradual change of population of organisms in gene pool over time, time measuring in generations rather than years.

· the process by which different kinds of living organisms are thought to have developed and diversified from earlier forms during the history of the earth.

Early views of Organisms
Artistotle:
· Created a ladder like structure classification of nature called Scala naturae or the Great chain of Being from the simplest to the most complex (more useful by looking at European species).
· Minerals_Plants_Animals_Human_Angels_God
· Scientist thought that organisms could never change or become extinct, and new kinds could never arise. (because the earth was only few years old so of course there was not enough evolution visible)
· Thought all the species of each kind look same everywhere.

Biogeography:.................................................................................................................................................................... 
· Studies of world distributions of plants and animals...........................................................................................................
· Discovered species that looked similar to European species and some really different, could not fit in the Great chain of Being.

What would I think if I lived in 1490?
· the world was a few thousand years old 
· species were created separately
· organized into an unchanging hierarchy, ladder of life
· humans positioned just below the angels

Vitruvian Man:
· the human body was divinely created, perfect and correct

Carl von Linne (aka Linnaeus):
· organized the organisms - for the greater glory of God 
· gave them organized names (binomial nomenclature)
· Animal > Mammal > Primates > Homo sapiens

Comparative Morphology: 
· Compared the morphology of organism and discovered similarities and differences
· Eg. Foreleg of pig, flipper of dolphin and wing of bat all had their appendages in similar location.
· Scientist wondered why the creator didn’t use different structures for walking, swimming and flying organisms. This argument was settled down by stating that body plans were perfect there was no need to have new structural plan for each species.

George-Louis Leclerc (le Comte de Buffon):
· If organisms are so perfectly created, why are there vestigial structures (have no apparent body function)
· Buffon said that they must have had some function in the past but over the time these features have become useless.
· human vestigial structures: tail bone, wisdom teeth, ear muscles, semilunar fold of the eye

Geology:
Georges Cuvier (1769-1832)
· “father of paleontology”
· fossils in different geological layers represent organisms that had lived at successive times in the past
· established that species can go extinct
    Catastrophism:
· sudden events in the Earth’s crust wiped out many species at once
· different species somehow recolonized that area and when another catastrophe struck- resulting in a different set of fossils in next higher layer
James Hutton:
· said the view that earth changed slowly over its history is called Gradualism.

Charles Lyell:
Uniformitarianism:
· geological processes in the past are the same that occur today (e.g. volcanic eruptions, earthquakes, erosion)
· geological processes are very slow 
· millions of years to mould Earth’s current landscape

Jean-Baptiste Lamarck:
· species change in response to their environment
· simple organism evolved into more complex ones
· Microscopic organisms replaced by spontaneous generation (in which living organism arise from nonliving material) 
· changes are inherited, passed to the next generation
· proposed a mechanism that causes evolutionary change
· Use and Disuse: body parts grow or shrink on how much they are used.
· The inheritance of acquired characteristics: Changes that an organism acquire during its lifetime are inherited by its offspring

Lamarck 4 important contribution
1. He proposed that all species change through time.
2. He recognized that changes are passed from one generation to the next.
3. He suggested that organisms change in response to their environment.
4. He hypothesized the existence of specific mechanisms that caused evolutionary change.

Artificial Selection: 
· The process in which humans select the characteristics they want in their offspring by choosing parents in those traits.

Selection pressure: 
· any reason for organism with certain phenotypes to have either a survival benefit or disadvantage.
      E.g. Darker skin color people more likely to survive in hotter areas than lighter skin people.

· Selective pressure drives natural selection

Natural Selection: 
· Is a process by which characteristics that better enable organisms to adapt to specific environmental pressures will tend to increase in succeeding generations in a population.
· some members of the population will not survive and reproduce, and thus will not pass on their gene into the next generation.
· Gradually the generation changes and the genes which are more useful for survival and reproduction will become common and disadvantageous genes will become rarer.


Charles Darwin 
· mechanism for how evolution can occur
· populations evolve, not individuals
· an explanation for the origin of biological diversity, new species

Darwin’s Observations on Galapagos Island
· each island had finches with different beak size and shape
· must have evolved to adapt to the conditions of each island
Darwin’s Observation on evolution by natural selection
· variation in traits among individuals of a population, many of which are heritable
· many offspring are produced, more than are needed
· individuals whose traits allow them to better survive in their environment will leave more offspring	
· then these traits would become more common in the next generation

                         But, Darwin did not know how traits were inherited.

What does the theory of natural selection tell us about the evolution of life?
· populations can become more different over time, resulting in new species
· all organisms descended from ancestors
· all species that have ever lived are related

Adaptive Traits: hereditary characteristics that make organisms more likely to survive and reproduce under a given set of environmental conditions.

The Modern synthesis
Evolutionary Divergence: is a process in which natural selection would cause the populations to become more different over time due to characteristics affects survival and reproduction.
 
4 characteristics that distinguish Darwin’s theory from earlier explanations of biological diversity and adaptive traits:
1.  Darwin provided purely physical, rather than spiritual, explanations for the origins of biological diversity.
2. Darwin recognized that evolutionary change occurs in groups of organisms rather than in individuals: some members of a group survive and reproduce more successfully than others.
3. Darwin described evolution as a multistage process: variations arise within groups, natural selection eliminates unsuccessful variations, and the next generation inherits successful variations.
4. Like Lamarck, Darwin understood that evolution occurs because some organisms function better than others in a particular environment. 



[bookmark: _GoBack]Population Genetics: is a study of genetic variation within population and involves the examination and modelling of changes in the frequencies of genes and alleles in population over space and time.

Microevolution: describes the small scale genetics changes that population undergo often in response to shifting environmental circumstances.

Macroevolution: describes larger scale evolutionary changes observed in species. 

Biological Lineages: evolutionary sequences of ancestral organisms and their descendants.

Homologous traits: characteristics that are similar in two species because they inherited the genetic basis of the traits from their common ancestor.
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