Section 2
Analogy:
comparison between two species based on their structure
ex. comparison between bats and birds wings
two different analogies: homologous and homoplasy
Bicarbonate: 
HCO3
One of the reactants in the carbon cycle
reacts with Ca and other metals in the water to form sediments that fall to the sea bed
Biogeography: 
Animal adapt to the environment they are living in
Essence of being a certain animal differs depending where the animal lives
Georges-Louis Leclerc
Carbon cycle: 
series of reactions that occur in the environment that convert carbon into different forms
sources of carbon: waste, dead animals, exhaust, ex.
creates sediments to form sea bed
Carbonate salts:
ex. CaCO3 2-
product of a reaction between CO2 and a base (H2O)
the sediments at the bottom of the sea bed
insoluble in water
Catastrophic theory: 
theory that the Earth has been affected in the past by sudden, short-lived, violent events, possibly worldwide in scope
Cuvier
Cell theory: 
All living organisms are composed of cells. They may be unicellular or multicellular.
The cell is the basic unit of life.
Cells arise from pre-existing cells.
proposed by Schwann and Schleiden
Common ancestry:
One of Darwin's five theories
Comparative anatomy: (ex. bones in the arm of whales, humans, and bats are the same)
Comparative embryology (how an embryo changes over time)
vestigial structures: (ex. goosebumps, nictatating membrane in the corner of the eye) (appendix is actually not a vestigial structure)
biogeography
molecules: follow common ancestries using DNA and proteins
Comparative biology: 
George Cuvier is the founder
comparing different species on their structure, anatomy, etc.
Constancy of species:
Darwin theorized tat there is no constancy of species
Fossil Record
Extinction shows that things and organisms disappear over time
Transitional form: the missing link between ancestor and decedent
fossil record is not complete: Transitional forms are not all found and invertebrates don't create fossils
It isn't complete because we didn't understand continental drift
Continental drift: 
All the continents were one big land mass called Pangea
plate tectonics broke it apart into the continents we have today
animal species split up
similar species found in different continents is proof of continental drift
Convergent evolution:
Animal evolved to have the same characteristics because of the same environment
Homoplasy: 
analogous
wings of moths, bats, birds different anatomy but they look the same because of the environment
Cuvier (Georges):
Digging up fossils and putting them together (fossils were from the end of the ice age)
These animals did not make sense according to the Scala
"Some animals became extinct"
Expert in morphology and comparative biology
Darwin (Charles):
Theory of natural selection
Population variability is what causes change and not individuals
five theories: No constancy of species, Common ancestry, Gradual changes, Multiplication of species, Natural selection
Darwin (Erasmus):
Darwin's grandfather
Translated Linnaeus's work into common english
Wrote Poem "The temple of nature" describing the evolutionary sequence
Scala is wrong
Descent with modification:
Evolution
The next generation get the genes of the fittest who survived to sexual reproduction
Divergent evolution:
species evolve in different environments but have the same structure because they are from a common ancestor
Homology
Ex. bones in the arm of a whale, monkey, and bat
Evolutionary taxonomy:
If two organisms have common ancestors, then they should by in the same category
branching pattern must reflect the evolutionary history (phylogeny)
Darwin's theory of evolution
Extinction:
the disappearance of a species from existence
ex. dinosaurs
shown by the fossils found
Fitness:
The ability to survive to sexual maturity and reproduction
survival of the fittest
the fittest pass on their genes to the next generations
Fossil record:
Extinction shows that things and organisms disappear over time
Transitional form: the missing link between ancestor and decedent
fossil record is not complete: Transitional forms are not all found and invertebrates don't create fossils
It isn't complete because we didn't understand continental drift
Germ theory:
states that some diseases are caused by microorganisms. These small organisms, too small to see without magnification, invade humans, animals, and other living hosts. Their growth and reproduction within their hosts can cause a disease. "Germ" may refer to a virus, bacteria, protist, fungus, or prion.
Historical narrative:
Story of a historical event
the objects and the places are true, but written as a story
cannot be proven or retested
story which scientists use to explain the past (descriptive sciences)
vitalists
Homology:
species evolve in different environments but have the same structure because they are from a common ancestor
Divergent evolution
Ex. bones in the arm of a whale, monkey, and bat
Homoplasy:
convergent evolution
analogous structures
wings of moths, bats, birds different anatomy but they look the same because of the environment
Lamarck (Jean-Baptiste):
"Species undergo transmutation"
Doesnt know the concept of dna storage in the sperm and the egg (the code in gametes is different from the ones in somatic cells)
life starts as a simple little thing (infusorium) and over time, the complexity increases
believes in inheritance of acquired traits
essentialist
"The essence changes due to the environment and not alone"
Leclerc (George-Louis - Buffon):
Naturalist, wanted to write descriptive essays on every single organism (Histoire Naturelle)
He believed that elephant like organisms came about in the north pole and they changed as they move around the world
Over time, animals change
He believed that the essence of an animal made the animal look different depending on its geographic location
life on Earth is 70,000 years old
Lyell (Charles):
Believes that the world is older than anyone realizes
The world is old enough that any processes we observe on the small scale, become large over time
Uniformitarian theory:There is a slow gradual change happening on earth
Stratigraphy: Each layer in the rocks represents chronology
There are huge changes between the layers
He creates the rock cycle
father of geology
life probably started millions of years ago
Mendel (Gregor):
Mendel's contribution was an explanation for how heritable traits are passed from one generation to the next, something he figured out without even knowing what form heritable traits took
studied pea plants
statistically explained heritability
law of segregation and independent assortment
Natural selection:
survival of the fittest
Charles Darwin
Causes evolution
Natural taxonomy:
If two organisms have common ancestors, then they should by in the same category
branching pattern must reflect the evolutionary history (phylogeny)
Darwin's theory of evolution
Pasteur (Louis):
Breaks the rule of spontaneous generation
life is not created all in one day
creates the germ theory
Plate tectonics:
earth's crust made of giant plates that float atop lava
constantly moving
caused continental drift, creation of mountains, etc.
Rock cycle:
The cycle of rock breaking down into sediments, forming sedimentary rock, that changes to igneous or metamorphic rock depending on pressure and temperature exerted
Charles Lyell
Schleiden and Schwann:
Schleiden (plant cells) Schwann (animal cells)
Basic unit of all organisms is the cell
individual cells have all the characteristics of life
"all cells come from the division of other cells"
They found that all cells have a condensed center (nucleus) 
Special creation:
Species don't change
Usher takes the bible and works backwards to find when everything came to Earth
Every species was created on Oct 23, 4004 BCE
hierarchal system (humans, monkeys, etc...)
Transitional forms:
the missing link between ancestor and decedent
fossil record is not complete: Transitional forms are not all found and invertebrates don't create fossils
It isn't complete because we didn't understand continental drift
Transmutation of species:
Lamarck: "Species undergo transmutation"
Doesnt know the concept of dna storage in the sperm and the egg (the code in gametes is different from the ones in somatic cells)
life starts as a simple little thing (infusorium) and over time, the complexity increases
believes in inheritance of acquired traits
essentialist
"The essence changes due to the environment and not alone"
Uniformitarian theory:
There is a slow gradual change happening on earth
Charles Lyell
Opposite of catastrophic theory
Vestigial structures:
structures still present today in a species that serves no purpose but used to in the ancestral species
ex. Goosebumps
Wallace (Alfred):
British naturalist, explorer, geographer, anthropologist and biologist
came up with theory of natural selection at the same time Charles Darwin did
Darwin had more evidence to back his claims 

Section 3
Allopatric Speciation:
Organisms of the same species separated by geographic areas and as a result unable to crossbreed because of geographic separation. Eventually this causes that lineage to speciate and isolation might occur because of great distance or physical barrier creating distinct characteristics in the species. Most common example is Darwin’s finches on Galapagos Islands and their beak sizes and shape.
Allopolyploid:  An individual or strain whose chromosomes are composed of more than two genomes each of which has been derived more or less complete but possibly modified from one of two or more species
Hardy – Weinberg Principle: A fundamental principle in population genetics stating that the genotype frequencies and gene frequencies of a large, randomly mating population remain constant provided immigration, mutation, and selection do not take place.
Modern Theory of Evolution: Is when Mendelian genetics was consistent with natural selection and gradual evolution. The Modern Evolution Synthesis (1942) proposed by Julian Huxley. He demonstrated that studies of populations in the field are crucial in elaborating and explaining evolutionary theory.
Polyploidy: The heritable condition in which a normally diploid cell or organism acquires one or more additional sets of chromosomes. They are common among plants, as well as among certain groups of fish and amphibians.
Sickle Cell Anaemia: Sickle cell disease is inherited, which means it is passed from parent to child. To get sickle cell disease, a child has to inherit two sickle cell genes-one from each parent or just one and you become a carrier and could pass the gene on to your children.
Synthetic Theory of Evolution: Julian Huxley explains evolution by merging Mendelian genetics with Darwinian Theory, and shows how natural selection leads to evolution. Essentially, it is similar to modern theory of evolution.

Behavior isolation: A prezygotic reproductive isolating mechanism in which two species do not mate because of differences in courtship behavior; also known as ethological isolation. It results when the signals used by one species are not recognized by another.
Bottleneck effect: It is when the size of a population or even an entire species is reduced for at least a generation. It can reduce a population’s genetic variation by a lot even if the effect does not last for many generations. The effect can happen due to an epidemic, drought, fire, hunting or other destructive events. 
Chromosomal mutations: It is a mutation that is unpredictable. The mutation happens on the chromosome most often because there was a problem that occurred during meiosis or by mutagens (chemicals, radiation…). It is an alteration in the inherited nucleic acid sequence. It can change the structure, the number of chromosomes in a cell. It impacts the whole chromosome.
Directional selection: A type of selection in which individuals near one end of the phenotypic spectrum have the lightest relative fitness. It shifts a trait away from the existing mean and toward the favoured extreme. It is extremely common. 
Fixation: It is the change in a gene pool from a situation where there are 2 alleles in a gene and only one allele will remain. A mutant allele will rise in a population and becomes fixed after a certain number of generations.
Genetic frequency:  It is the frequency at which a gene appears within a population. The genotype frequency is the same thing but regarding the genotypes. Changes in genetic frequency over time can indicate that genetic drift is occurring or that new mutations have been introduced into the population.
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Common Ancestor: 
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