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Analogy: a comparison between two things, typically on the basis of their structure for the purpose of explaining or clarifying.
Bicarbonate: polyatomic atom with formula of HCO3(-). Extremely important in balancing the pH of human buffering systems (balances pH of blood). Carbonic acid is the central intermediate species (functional group). 

Biogeography: the study of the geographical distribution of plants and animals i.e. ecosystems through a geographical area and through geographical time. Used by Darwin in order to help him realize that certain organisms evolve in certain ways and come from a common ancestor. Leclerc father of biogeography. Compared all organisms and thought started at one place.

Carbon cycle: the global circulation of carbon atoms, particularly through cellular respiration and photosynthesis. Extremely important for the cycle of life b/c it regulates the amount of carbon in the atmosphere etc (equilibrium). Using fossil fuels disrupts this cycle b/c not the natural amount of C is in particular part of cycle at a time e.g. air, causing a shift in the cycle.

Carbonate: chemical molecule composed of carbonate atom CO3(2-). A functional group with a larger molecule that contains carbon bonded to 3 O.  Buffer for pH of blood. Calcium carbonate forms the rocks in the sediment from the sedimentation of calcium carbonate.

Carbonate salts: carbonate molecules are attached to a positive ion of an element. It is usually basic, but not a basic salt. Eg Na(2)CO(3)
Catastrophic theory: theory presented by Georges Cuvier. All the organisms found in the different layers of the sediment died at their specific times because there was a large extinction throughout the Earth at the same time, causing most organisms existing at the same time to go extinct

Cell theory: three generalizations yielded by microscopic observations: all organisms are composed of 1 or more cells, the cell is the smallest unit that has properties of life, cells only arise from the growth and division of pre-existing cells.

Common ancestry: the theory (first thought of by JP Linnaus and then Dawrwin) that all life on Earth was descende from the same ancestors. Darwin believed that all organisms on Earth evolved from the same basic cell, where Linneaus said that there were different infuseriums that occurred at different times and all animals are each decedent from their own infuseriums. 

Comparitve biology: uses natural variation and disparity to undestand the patterns of life at all levels – from genes to comunities – and the critical role of organisms in ecosystems. Extremely importatant technique used by Darwin to come up with natural selection. Eg comparing finches. Founder – Cuvier. Compared fossils to animals alive today

Constancy of species: states that the traits of the organism are directly passed down from gen to next gen without major chnages to make organism unique. Pretty much that next gen is going to be more or less an exact copy of the previous one. I.e organisms that exist today existed millions of years ago in similar form. Darwin says no. Each organism is unique and diff.

Continental drift: long term movement of continents because of plate techtoniques. All started at Pangea and moved from there. First suggested by German geoplogist Alfred Wegener (1915). Alfred Wallace first proposes that all continents were once all together (1889)

Convergent evolution: when two distinct evolutionary linneages do not share a common ancestor but develop similar structure or features. These features are considered analogous (homoplasy). Eg bird's wings and bat 

Cuvier: French naturalist. Father of modern compativie bio, Came up with extinction and catastrophic theory. Proposed that due to extinction morphology of planet changed.

Darwin: put down 5 theories in origin of species (see notes about Darwin for more info): -No constancy of species, theory of natural selection, common ancestry, gradual change of species and multiplication of species. All from info collected during trip around world. Father of modern biology. Main diff between him and Lamarck is common ancestry.

Darwin (Erasmus): Charles grandfather. First to give a explanation to how life on earth (from cell in ocean to us)Temple of life. Translated Linnaeus into English. Zoonomia (laws of organic life).

Descent with modification: biological evolution. The process by which some individuals in a population experience a change in the DNA and pass those changes onto the next gen. Usually bc of environmental factors and stresses.

Divergent evolution: when an ancestral species radiates into a number of different species with similar and different traits. Eg is beaks of finches and homology of limb bones between animals.
Evolutionary taxonomy: the process of classifying organisms into their respective taxonomical groups based on the principals of evolution. New taxa results from genetic isolation or niche specialization. Presented by Darwin. Modified Lineaus system to represent evolutionary traits. Eg organising all organisms with vertabra's in one taxa

Extinction: First coined by Cuvier to explain different organisms lying indifferent layers of sediment. The death of the last individual of a species or the last species in a lineage. Eg death of last lion = extinction of lions.

Fitness (Darwin): the ability of an organism / species to survive and reproduce young. The fiteer, the more young and the less fit, the less. The value is determined by how much an individual contributes to the future gene pool on average from a specific genotype of phenotype.

Fossil record: this is the record of all the fossilized remains of organisms. These can be traced back to find the evolutionary history of a specific organism. They are the remains of organisms from previous geological time periods imprinted in sedimentary rock. Many forms eg mineralized, petrified, frozen in amber, permafrost etc. Trace evolutionary history through them

Fitness: the likeliness that an organisms will be able to produce offspring

Fossil Records: the history of almost all life is “recorded” in fossils. Fossils are usually imprints of dead organisms in sedimentary rock. Particles of rock and soil slowly accumulate into sediment which covers dead rocks. A very slow process.
Relative Age: age of sediment based on its appearance when compared to other layers
Actual Age: using radioactive isotopes to measure age

Germ Theory: Proposed by Louis Pasteur. Pasteur observed how broth in straight flask went bad, whereas broth in bent flask didn’t. Concluded that something got into the broth and slowly grew. This something was later discovered to be bacteria, which slowly reproduced to infect the broth. Concluded that life did not occur spontaneously; life comes from life.

Historical Narrative: history told in the manner of a story

Homology: Divergent Evolution – some organisms may have started off from a common ancestor, however over time certain body structures developed differently based on their respective habitats. Different appearance, but same evolutionary history. Ex) Whale flippers, human hands, cat paw, etc. do not look very similar, but have common ancestor and similar structure.

Homoplasy: Convergent Evolution – some organisms may look very similar, but have very different ancestors. They evolved in a similar fashion due to the pressures of their environment. Often dealing with similar function, Ex) wings for flying. Same morphology, different evolutionary history. 

Jean-Baptiste Lamark: believed that spontaneous generation created infusoria, which were the common ancestor of all organisms. As time progressed the infusoria developed into more complex organisms. Propsed the inheritance of acquired traits – traits developed in an organisms lifetime were passed on to its offspring. Also proposed the idea that body parts that are not used as much are underdeveloped; they aren’t passed on to the next generation and are lost. traits are developed based on environmental needs.
4 Major Contributions:
all species change through time
changes passed from one generation to the next 
organisms change in response to environment
hypothesized existence of mechanism for evolutionary change

Georges-Louis Leclerc: Histoire Naturelle – encyclopaedia of the world, including animals, plants, and inanimate objects. Travels world to collect research for his book. In his observations, he notices that different parts of the world have similar animals and only differ slightly; they are modified by their environment. Ex) elephant like animals in arctic and Africa. His observations became the foundation for biogeography.
Also proposed that earth started off as a molten mass that cooled, based off experiments in alchemy and metallurgy. Poles were first inhabitable place, due to cool temperature. Organisms slowly moved towards equator and their essence changed due to the environment.

Charles Lyell: (1797-1875) - observed that geological processes occur gradually; mineral composition and fossils found it sediments also change overtime. Also found that sedimentary sequence is the same no matter where you look. Founds stratigraphy and uses it to make geological time scale based on changes in the layers of rock. 
Theory of Uniformitarionism: geological changes occurred over great lengths of time. Based on how erosion, volcanic activity and sedimentation can explain the disappearance and appearance of fossils; in other words the “Rock Cycle”.

Gregor Mendel: Conducted experiments with pea plants and observed which characteristics were passed on to next generation and their frequency. Used punnet squares to develop laws that would determine probability of frequency of certain genotypes and phenotypes. 
Law of Segregation of Characters: states that pairs of alleles that control a character segregate as gametes are formed; half the gamete carry one allele, and the other half carry the other allele
Law of Independent Assortment: states that alleles of genes that govern two characters segregate independently during formation of gametes

Natural Selection: the evolutionary process by which an alleles that increase the likelihood of survival and the reproductive output of the individuals that carry them become more common in subsequent generations. 1 of 5 theories proposed by Charles Darwin’s, On the Origin of Species.

Natural (evolutionary) Taxonomy: taxonomy based on evolutionary relatedness. Began after Darwin publishes his works. Organisms in taxa should have common ancestor and ordering of taxa reflect the evolutionary relationships between different groups. Homology was used to classify, however homoplasy made it difficult to classify some species.

Louis Pasteur: (1822–1895) – chemist and microbiologist famous for his principles of vaccination, microbial fermentation, and pasteurization (milk). Also famous for discoveries in disease; he created first vaccination for rabies as well as other bacterial diseases. Proposed germ theory of disease.

Plate Tectonics: geological theory describing how Earth’s crust is broken into irregularly shaped plates of rock that float on its semisolid mantle. These plates moved due to continental drift; one large supercontinent slowly broke off and formed into the planet as it is today. Fossils for the same species of animals were found in very different parts of the world, this supported the theory of plate tectonics and continental drift.

Rock Cycle: concept that describes the process by which rock changes from igneous rock to sedimentary rock to metamorphic rock and back to igneous. Through processes such as erosion, sedimentation, crystallization, etc.

Schleidan and Schwann: studied cells; found that every cell had a dark stained centre (nucleus). Proposed Cell Theory:
Cells are the basic units of all life
Individual cells have all the characteristics of life
All cells come from the division of other cells

Special Creation: all life was created perfectly by a god

Transitional Forms: “the missing link between species” – species of animals that seemed to have been “lost”, that connect very distinct groups of organisms. Ex) Archaeoptryx- transition between birds and reptiles. 

Transmutation: change of essence (set of attributes which are necessary to its identity and function)

Transmutation of Species: changes in species due to change in essence. Lamark proposed that species change due to change in environment (part of essence). 

Uniformitarian Theory: Proposed by Charles Lyell – geological changes occurred over great lengths of time. Opposed Cuvier’s catastrophic theory, which proposed that everything changes all at once.

Vestigial Structures: body structures that may have had a significant function in ancestral organisms, however seem to have no current functional use. Ex) Goosebumps, appendix

Alfred Wallace: (1823-1913) - travelled to Indonesia to conduct research on organisms and comes to same conclusion as Darwin. Wallace and Darwin present their findings together to English scientific authority. Darwin is given more attention by general population because he has more evidence.
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