1. Ages of sand: everything scientigic comes from sand tht can be made into glass. From sand we make glass, from glass we make lenses and from lenses we make telescopes. 4 ages of sand: telescope (1608), mircosocope, computer chip (1961), fibre optics (1980s)
2. Analogy: describes the relation between characters that are apparently similar yet phylogeneticaly independent. Analogous characters are homoplasious (have phenotypic similiratis with similar funtions that evoled independately in different lineages). This is opposite of homology
3. Binomen: invented by Linnaus. This is a two-part name for organism. Genus name hen species name. gives hiarchal taxonomy. Predictability in golders of organisms. 
4. Binomial nomenclature: system of names spices. Using the genus name as opposed to the 7 “folders” of hierarchal taxonomy. 
5. Biogeography: If organisms carry out the same function why do they look different? one proposistion is that one organism was put on the Earth and moulded to the environment. As things ended in different eviornments they adapter to their geographical zones. Continents drift caused the continents and plances to drift apart, which resulted in closely related species living in widely sepereated locations. This creates dispersal (the movement of organisms away from their place of origin). Vicariance (fragmentation of a continuous geographic distrivbution by external factors).
6. Catastrophe theory: proposed by Georges Cuvier. Each layer of fossils represnesnt the remains of organisms that had died in a local catastrophe. Somewhat different species repopulated area and were wiped out with a new catastrophe, creating layers. 
7. Cell theory: three generalizations yielded by microscopic observations: all organisms are composed of one or more cells, the cells is the smalles unit that has the properties of life, cells areis from only the growth and division of pre-existing cells.
8. Chronological prediction: the manner in which the public uses the term “prediction”. Predicting whats going to happen in the future. Not predicting an out come due to observations.
9. Cladogram: a branching diagram in which the end points of the branches represents different species of organisms, used to illustrate phylogenetic relationships. One of darwins five theories (no constancy of species): the survivors branch and diversify. Some disappear along the branch (extinction)
10. Common ancestry: everything is related to each other in some way. Building on the work of the individuals. Take a species, isolate it and it can change. One of darwins five theories. People accepted this point, and the latter. 
11. Constancy of species: one of darwins theories (acknowledges the work of others). Species hae changed over time. New things making appearances. Fossils proving that things have disappeared.
12. Control: concept introduced by Bau al-Abbas nabati. Concept of control over treatment. Treatment that tells what would be seen in the absesnce of the experimental manipulation. 
13. Convergent evolution: the evolution of similar adaptations in the organisms that do not share a common ancestor that occupy similar environments. 
14. Charles Darwin: Variations in organisms. Certain indicitdualts ina population may produce more offspring than others. Successful offspring will breed and their favourable traits are passed on to the next generatio. Natrual selection( Wallace also attributed). Artificial selection: there are variations between organisms. Nature selcets organsisms with favourable variations. Proves resistance to drugs. As a consequenc, populations can diverge into 2 types. When organisms are selected for, they appear different over time. 
15. Erasmus Darwin: translated Linnaeus from latin to English. Catalogues nature. Notices the same things as cuvier: Relationship in ierachy, write a poem – the temple of nature, starts with single-celled organisms and changes over time culminating to humans. Charles darwins grandpappy. 
16. Deduction: from the general to the specific. All insects have wings and this animal is an insect. This animal has wings. Must look everything, see every example.
17. Georges Cuvier: proposed the catastrophe theory. Boens and fossils were being found in mines. Blamed it on mythological creatures. Collected set of bones. First assembled set was the irisk Elk. Catastrophes (5 major ones) explained why these organisms are now extinct
18. Descent with medication: biological evolution. Darwin argued that all organisms that have ever lived arose through descent by modification, the evolutionary alteration and fiversification of ancestral species. Natural selection is the mechanism that drives evolutionary change.
19. Divergent evolution: the accumulation of differences between roups which can lead to the formation of new species.
20. Domain: all the eukaryotes including kingdom Protista, the plants, animals and the fungi have very similar ribosomal sequences. This is known as the domain eukarya. Two life forms: bacteria and arhae which are two different domains but make up the same kingdom. The highest taxanomic category; a group of cellular organisms with charactersists that set it apart as a major bran of the evolutionary tree. 
21. Empircal observation: mathematical. An observation verifiable or provable by means of observation or experiment
22. Essentialism: Scala nautrae is reffered to as essentialism. Where organiss are placed in scale of perfection. Essence locks organisms into their position in the scala naturae and there can be no change.
23. Eukarytoes: organisms with a membrane-bound nucleus. They have similar ribosomal sequences to each other. Doman Eukarya
24. Evolutionary tree: branches start form changes (in cytochrome C, ribosomes, DNA). One change, plus another equals two branches awa. Some branching pattern with embryology, comparative anatomy, protein sequences= branching pattern of origins of groups.
25. Extinction: proposed by George Cuvier. In a phylogenetic tree, those species that stop alon the branches were extinct. Supports Darwin’s theory of the no constancy of species. Five mass extinctions, background extincions happening al the time.
26. Fact: public wants fats, wants thigs to be sound, undeniable. Science doesn’t work in that manner; because science is open to new interpretatiosn, theories can still be adjusted and thus scientists wont conclude as a ‘fact’. Theories aren’t facts/ not laws (not universal).
27. Finalism: essentialist explanation of change. Transformation: finalism –the nature has a way to perfect itself. The essence is elf-perfecting
28. Fitness: Used to evaluate reproductive success. Relative fitness – the number of surviving offspring that an individual produces compared with number left by other in the population. Natural selection tests fitness differences at nearly every stage of the life cycle. Example: one plan may be fitter than others because its seeds survive colder sonditions/ arrangement of eleaves captures sunlight more efficiently/ flowere are more attractive to pollinators. 
29. Germ Theory: Jean-Baptis Lamarck. Aqcuired traits were set aside long before phenotypes were expressed. What was set-aside in the germ cell is what will be used to make a new individual. 
30. Historical narrative: the study of the human past. It is a field of research which uses a narrative to examine and anales the sewquiences of events, and it sometimes attempts to investigate objectively the patterns of cause and effect that determine events. “Inquiry, knowledge aquuired by investigation”. Scholars who write about history are called historians]
31. Fossil record: incomplete because some organisms don’t fossilize (decomposition). Supports darqins theory that theres no constantcy of species. Organisms buried within sediments, they formed fossil.
32. Homology: a homplasy is a character shared by a set of species but not present in their common ancestor. Similariry in species of different ancestry that is the result of convergent evolution is called homoplasy. Ex. Is the evolution of the eye which origanted independantley in many different species. Ex. The wings of insects, birds and bats are all needed for flying: they are homoplasious structures in the non-evolutioncary, as well as the evolutionary, sense. Same function, structurally different. 
33. Huxley (Julian): (22 June 1887 – 14 Februrary 1975). An English evolutionary biologist, humanist and internationalist. He was a proponent of natural selection, and a leading figure in the mid-20th century evolutionary synthesis. Applied genetic priniciples to the synthetic theory of evolution and fixed gaps in mendel’s works with Darwin’s work (brought everything together).
34. Hypothesis: a hypothesis is a proposed explanation for an observable phenomenon. For a hypothesis to be put forward as a scientific hypothesis, the scientific method requires that one can test it. Scientists generally base scientific hypothesis on previous observations that cannot satisfactory be explained with the available scientific theories. A hypothesis is an educated guess, based on observation. Usually, a hypothesis can be supported or refuted through expermentiation or more observation. A hypothsis can be disproven but not proven o be true. 
35. Induction: inductive reasoning, or inductive logic, or educated guess. A kind of reasoning that allows for the possibility that the conclusion is false even where all the premises are true. The premises of and inductive logical argument indicate some support (indictive probability) for the conclusion but do not entail it; i.e they do not ensure its truth. Presentation of material, such as facts or proposition. The process of deriving general principle from particular facts or instances. 
36. Lamarck (Jean-Baptiste): transmutation of species. Didn’t know genetic material was passed between males and females. He was explaining transformation. Proposed that an organism’s essence would slowly change and rise up scala naturae. Linear  sequence (more orgainisms over time). 
37. Law: A low gernalizes a body of observations. At the time it is made, no exceptions have been found to a law. Scientific laws explain things, but they do not describe them. Example: consider newtons law of gravity. Newton could use this law to predict the behariour of a dropped object but he couldn’t explain why it happened. As you can see, there is no ‘proof’ or absolute ‘truth’ in science. The closest we ge are facts, which are indisputable observations. 
38. Leclerc (Geore-Louis – Buffon): enviornments that are similar in characterisitcs, there are animals that carry out similar functions, but are different all over the world. Different types of rats/wolves. Proposed that they moulded to the environment. Goes against the scala naturae. As things ended up in the different enviornments, they adapted. 
39. Linnaean taxonomy: “scientific revolution” : 16th – 18th century. He invented systema naturae in 1735. Taxonic hieracrchy. Binomen and binomial nomenclature. Huge set of description or organisms. Amles into smaller groups; putting predictability into where you place them. 
40. Linnaeus (Carolus): contributed to binomial nomenclature and binoment. Genus and species names
41. Logical prediction: Based on hypothesis (tested so often it becomes true frequently) and on information. Logical consuquences of hour youre going to test your hypothesis. Ex. If this happens this way, this should happen. 
42. Charles Lyell: layer of rocks. Types of strats intrgigued him. He ordered data: similarities and differences. He dudcuced that there were multiple events in which organisms disappeared. Sediments take a long time to be put down, therefore it could not have happened on October 23rd. the starting point of scala natrae is in question. Scala naturae is false, but how and why?
43. Gregor Mendel: (1822-1844) rediscovered in 1900. Law of segregation of characters. Law of independent assortment. Offspring inherit packs of genes about appearance from parents. There are 8 packs, thus there is mixing: the nature of hereditary matieral and how it works. He answers darwins unknowns. 
44. Modern biology: sees Darwin and Wallace making major changes about diversity of life. No variation within population, but selection within poplations (natural selection). Some individuals have more offsprings than others. Microscope lead to discorvery of cells = fundamental unit of life. 
45. Natural sciences: Animate ogjects. More than physical and chemical laws (genetics). Not universal. Based on historical narratives. Induction most used reason. Multiple theories. Single flasifiation not necessary to abandon a theory. 
46. Natural selection: Darwin and Wallace are both attributed with the theory of natural selection. As a consequence, population of organisms can be diverged into 2 different types. Organisms with favourable traits pass on more offspring with these traits to the next generation. 
47. Null hypothesis: a statement of what would be seen the hypothesis being tested were wrong
48. Oragnicts: Living things work according to rules of physics and chemistry, and the essence is defined as traits that are coded within the genetic code. Life is more than the sum of its parts. living things have emergent properties. Emergent: sum is more than the whole. Takes parts of both vitalist and physcialist ideas. 
49. Louis Pasteur: Life from life, not spontaneious generation. Germ theory. Shows that the only way to get living organisms as if they’ve already been there. Pasterized foods (preventing mold, etc) Ex. Milk. 
50. Physical Science: is a term for the branches of natural science and science that study non-living systems. In contrast to the biological sciences. The term “physical” created an unintended, arbitrary disticintion, since many branches of physical science also study biological phenomena. Deals with/studies/are: Inanimate objects, physical and chemical laws, universal, based on emprirical observations, experminetation preferred method, single theory, single falsification enough to abandon a theory. Ex. Physics, chemistry, geology. 
51. Physicalists: in a philosophical position holding that everything which exists is not more extensive than its physical properties; that is, that there are no kinds of things other than physical things. Believe that all living things are machines/ can be used interchangeably with materialism. Everything can be broken to the smallest possible unit. 
52. Prokaryotes: kingdom monera includes all prokaryotes. A lack of nucleus or any other membrane-bound organelles. Most unicellular. 
53. Proximate causes: deals with the question: How?. Physical science-like biology. Phenotype (morphology and behaviour), mechanical (predictable), here and now, genes in action, experiments. 
54. Sampling error: the error caused by the selection of a sample instead of conducting a census of the population. Sampling error is reduced by selecting a large sample and by using efficient sample design and estimation strategies such as stratification, optimal allocation, and ratio estimation. Dependant upon the accuracy of what you measure with 
55. Scala naturae: the scala naturae (Latin, literally: “natural ladder”, but translated often as the great chain of being), is a classical Christian and Western medieval concept of God’s strict and natural hierachial structure of the universe. When biology was first emerging as a science its practitioners
56. Schlieden and Schwann: both are German, Schlieden was a botanist, Schwann was a zoologist (discovered schwann cells). Cell theory: the fundamental/basic unit in all living organisms is the cell; individual cells have all characterisitics of life, and; all cells come from the division of other cells.
57. Scientific revolution: Van Leeuwenhoek: first microscope. Sees a world full of organisms. No one saw them because they were too small (before microscope). Still fits into the scala naturae (at the bottom). Harvey: investigates human biology. Human physiology and anatomy. Linnaeus: two contributions (binomen and binomial nomentclature). 
58. Special creation: from the 16th to the 19th centuries, it was the motst accepted theory of how everything was created, until Darwin came along. This theor states that the universe and all life (species) were created at once by god on October 23rd, 4004 BC, and they can never change (evolve) and that spesies are not old. The literal interpretation of genesis. 
59. Synthetic theory of evolution: Julian Huxley (1887-1975) combines the works of both Charles Darwin and Gregor Mendell bridging the gap between experimental geneticists and naturalists. Genetics and Medelian genetics are the missing gap in Darwin’s theories. Therefore, it is the: population genetics and natural selection based on Mendelian Genetics
60. Taxon (taxa): group of one or more organisms. Froups derived from a single ancestor. Taxons include kingdom, phylum, class, order, family, genus, species
61. Taxonamy: Theophrastus is the father  of taxonomy. Practice of classification. Arrangement in the hierarchial structure. Unite of taxa (taxon). 
62. Theory: the manner in which the general public uses the term “prediction”. A general finding that has a broader application than a hypothesis. It can still be proven false. Biological theories can never become laws because they only apply to Earth, since the Earth is the only known planet with life.
63. Transitional forms: no constancy of species. Transtition of fossils. Transition of fossils between environments (water and land)
64. Transmutation: essentialist explanation of change (not Lamarck). The essence changed dramatically; as a consequence theres some new for of an organism
65. Transmutation of species: Jean Baptiste-Lamarck. How could living organisms change over time. Change and modify their appearance and how they function as they live (ex: adaptation of giraffe neck). Flaw = these are phenotypes
66. [bookmark: _GoBack]
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