Biology biologists and biosciences
Ages of Sand: Douglas Adams divided the Earth’s history into four ages, each defined by a discovery of a new use of glass. The first age of sand was a macroscopic view of the universe, giving it various general principles, laws, classifications. The second age of sand was a microscopic age, in the sense that lenses were made to look deeper into the world. Atoms and subatomic views were discovered. The third age of sand was that of silicon, as in silicon chips. This gave the world computers and the ability to do calculations extremely efficiently, and further understand how life works. The fourth age of sand is that of fibre-optics, communication gone wild. Cell phones, internet, and such enable the entire world to communicate with each other instantly.
Analogy: In terms of analogous structures, they are structures of two different species that perform similar functions, but come from different origins. This can be because of adaptations to similar environments. For example, a whale and shark both have dorsal fins that help them swim, but sharks and whales come from different ancestors. 
Binomen: Invented by Linnaeus. It’s a name using two parts. For example, the genus and species form the binomen of every organism. 
Binomial Nomenclature: The naming system of all living things. This consists of the Genus and species of a particular organism. For example, a human is properly called Homo sapien. The two words are italicized if typed or underlined if handwritten. 
Biogeography: The study of the geographic distributions of plants and animals. 
Catastrophe theory: Hypothesized by Cuvier. He suggested that every era was ended by a major catastrophe in which most of Earth’s organisms died and were replaced by new ones. Fossil beds represent mass extinctions.
Cell Theory: Is generalized into 3 characteristics: All life is composed of one or more cells, the cell is the smallest unit of life, and cells can only arise by the division of pre-existing cells. 
Chronological Prediction: 
Cladogram: A branching diagram in which the end points of the branches represent different species of organisms. 
Common ancestry: Two or more different organisms that share an ancestral relative. For example, all cats, house, and ferocious, have a common ancestor. This also means that species branch off over time, but will always retain their common ancestry.
Constancy of species: Suggests that species remain the exact same throughout time. This theory was behind Aristotle’s Scala naturae. However, this is indeed not the case in nature. Species change over time; they adapt to their surroundings as a community as the environment itself changes.
Control: Treatment that tells what would be seen in the absence of the experimental manipulation. Stuff that won’t be subject to an experiment but are still there.
Convergent evolution: Distantly related organisms that adapt to a particular environment such that they become similar to each other. Sharks and whales, for ex.
Cuvier (Georges): Cuvier was the bone-man. He discovered that the bones were that of a once living organism. A famous example is the irish elk that he discovered and rebuilt, which is an extinct species. He is also considered the father of catastrophism. He was one of the first to challenge the scala.
Darwin (Charles): Wrote the Origin of the Species. Was a developer of the theory of natural selection. His book had five main points: No constancy of species, common ancestry, gradual changes, multiplication of species, and natural selection. These five theories came together from his research through the beagle, his five year journey across the world.
Darwin (Erasmus): Translated Linnaeus’ work to anglaise. Suggested that all vertebrates have a common ancestor, wrote the poem temple of nature – his view of how life has changed over time.
Deduction: The logical derivation of a conclusion from certain premises. The conclusion will be true if the premises are true and the deductive argument is valid. 
Descent with modification: Biological evolution
Divergent Evolution: Evolution from a common ancestor. Similar organisms adapt differently which results in differentiation of species. 
Domain: The highest rank in the system of taxonomy. The three domains are, bacteria, archaea, and eukarya.
Empirical observation: Observations through calculations or experiment.
Essentialism: Every organism is born with an ‘essence,’ which is considered perfect. The essence never changes and is passed on to the offspring in the exact way that it was before. It was invented during the Greek and Roman ages, 400BC-450. 
Eukaryotes: Organisms that contain a nucleus. Plants, animals, fungi, and protists are all eukaryotes. Eukaryotes were believed to come after prokaryotes because the nucleus was a specialization developed afterwards. 
Evolutionary tree: aka phylogenetic tree, these tree diagrams depict evolutionary relationships among various biological species or other entities based upon similarities and differences in their physical and/or genetic characteristics. Organisms that are close to each other on the tree or branch off of the same branch are common ancestors. 
Extinction: The entire population of a particular organism dies off. This means that the organism’s existence is gone forever. Extinction occurs when a particular species cannot reproduce enough to survive the next generation. 
Fact: A true statement. Usually backed up by a proof.
Fitness: Fitness in the sense that the organism is able to survive and reproduce, the ultimate goal of life. When Darwin refers to ‘survival of the fittest,’ he simply means those that are able to reproduce, not generally those who are the strongest. For example, the dinos were massive but died anyways.
Fossil record: The collection of all fossils discovered and undiscovered. In Darwin’s time, the fossil record was very incomplete, so it was hard to use it as proof of the origin of the species. Now the fossil record is much more near completion, as more and more transition fossils are being discovered. 
Germ theory: Contributed by Louis Pasteur. The germ theory of disease states that microorganisms are the cause of many diseases. This theory was a great contribution to microbiology and medicine, for example the creation of antibiotics. This theory also disproves spontaneous generation.
Historical narrative: 
Homology: (divergent evolution) A series of organisms with similar bone structures but different functions of these structures. For example, The hands of a human, the wings of a bat, and the hooves of a horse are all similar, but perform extremely different functions. All of these organisms are said to have common ancestors, but are drifting apart and adapting differently to their environments, thus diverging.
Homoplasy: (convergent evolution) A series of organisms that were once completely different structurally, have come together functionally. For example, the wings of insects are built much differently than those of the mammals and birds. Different body types have found the same solution to a problem, thus they are converging.
Huxley (Julian): Was responsible for the synthetic theory of evolution. He linked Mendelian genetics with Darwinian theories to explain population genetics. He deducted that there were a limited amount of genes in a population, and that the compositions of genes in a population slowly change as the community must adapt to changes in the environment. 
Hypothesis: A tentative explanation for an observation, a phenomenon, or a scientific problem that can be tested for further explanation. Essentially it’s a well educated guess with a reason and proof. For it to be a hypothesis, it must be testable and falsifiable. Therefore it must be able to be tested, but also proven wrong/right.
Induction: An educated guess or reasoning that allows for the conclusion to be false while the premises are still true. The facts support the conclusion but are not necessarily true. It is also the process of deriving general principles from particular facts or instances
Lamarck (Jean-Baptiste): He believed in the transmutation of species. He explained genes through acquired characteristics. This meant that any trait the parent developed during life would be passed on to the offspring. For example, he explained that a giraffe stretched its neck in order to reach the leaves at the tree tops, and this was passed on to its offspring. This was the only explanation that could work with existentialism. What he didn’t know was that the gametes were set aside for reproduction, and so they never changed throughout the parent’s life.
Law: 
Leclerc (George-Louis - Buffon): Buffon introduced the beginning of biogeography; he said animals vary depending on their region or geographical location. A famous example is with cats. He said there is morphology among them. One of the first to question scala. 
Linnaean taxonomy: The basis of the current taxonomic naming system. His original book, Systema Naturae, divided life into kingdom, class, order, genus, and species. The only levels missing from the current taxonomic system is domain, phylum, and family. The Systema Naturae originally had 3 kingdoms, plants, animal, and minerals. 
[bookmark: _GoBack]Linnaeus (Carolus): The founder of modern taxonomy. He made the binomen system using binomial nomenclature. 
