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	Keyword
	Definition

	1. Ages of sand
	· Proposed by Douglas Adams
· The four ages of sand are arranged in order of the advancement of technology
· The four ages are:  1) telescope, 2) microscope, 3) computer chip, and 4) fiber optics

	2. Analogy
	· Often used in theoretical and applied sciences in the form of models or simulation, which can be considered as strong analogies
· Other much weaker analogies assist in understanding and describing functional behaviors of similar systems
· Like induction

	3. Binomen
	· The two part name of a species
· Term first used in 1953
· Part of binomial nomenclature
· Consists of a generic name (for the genus) and a specific epithet (for a species)

	4. Binomial nomenclature
	· The hierarchical system of categories and the binomen name of the Genus species
· Gives every living organism a unique Genus and species name
· Names given in Latin grammatical form
· Introduction of this naming process accredited to Linnaeus

	5. Biogeography
	· A proof for Darwin’s theory “Common ancestry”
· The frequency of the genes start to change as biogeography becomes a factor
· Impact by the theory of continental drift
· The study of the geographic distributions of plants and animals
· Buffon is the Father of Biogeography
· He states that the organisms adapt to environment
· In area that climate is similar, the species are different
· Stated that everything on the planet arrived in the same are and radiated away to the other area

	6. Catastrophe theory
	· Proposed by Cuvier
· Suggests that there was a major catastrophe that occurred to kill all these organisms; said that these catastrophes occurred more than once
· The reason for the extinction of many organisms
· Opposed by Buffon, claiming that those organisms still exist in an unexplored area on the world

	7. Cell theory
	· Proposed by Schwann and Schleiden
· The basic (fundamental) unit of all organisms is the cell
· Individual cells have all the characteristics of life
· All cells come from the division of other cells

	8. Chronological prediction
	· For non-scientists
· Used to foretell future events
· Ex. horoscopes

	9. Cladogram
	· A branching diagram in which the end points of the branches represent different species of organisms, used to illustrate phylogenetic relationships.
· Diagram used in cladistics which shows ancestral relations between organisms
· Represent the evolutionary tree of life
· Traditionally, cladograms were generated largely on the basis of morphological character

	10. Common ancestry
	· One of Darwin’s 5 theories that was accepted right away
· Evidence for this theory includes:  comparative anatomy, comparative embryology, vestigial structures, biogeography, and molecules.
· Could be proven because it did not involve the causes of variation within a species, just as the other theories did.

	11. Constancy of species
	· One of Darwin’s 5 theories that was accepted right away
· Evidence for this theory includes:  fossils, extinction, transitional forms, and vestigial structures
· Could be proven because it did not involve the causes of variation within a species, just as the other theories did.

	12. Control
	· Treatment that tells what would be seen in the absence of the experimental manipulation
· Experimental component
· Controls needed to produce a fair experiment and to accurately test a variable
· A concept that allows for comparison as a part of the scientific method

	13. Convergent evolution
	· The evolution of similar adaptations in distantly related organisms that occupy similar environments.
· Describes the acquisition of the same biological trait in unrelated lineages
· Ex. The wings – although their last common ancestor did not have wings, birds and bats do, and are capable of powered flight
· Similarity in species of different ancestry that is result of convergent evolution is called homoplasy

	14. Cuvier (Georges)
	· Suggested the Catastrophic theory which occurred to kill all organisms on earth; these catastrophes occurred more than once
· Discovered that the bones of animals can be taken and put together
· Discovered two different related species
· Discovered that there are the bones of animals in the soil/ground
· First to say that organisms have gone extinct

	15. Darwin (Charles)
	· Gave some of the most important theories that exist today
· Noticed that variation in the population is the source of change
· Basically proposed that there is no systema natura
· His work encompasses population variation
· Darwin, along with Wallace, are accredited with natural selection; however, Darwin’s work was more extensive and detailed
· Darwin’s work opposed Lamarck’s theory of linear change/path of change; Darwin said that it was branched
· Had 5 theories:  No constancy of species, common ancestry, gradual changes, multiplication of species, natural selection; only first 2 were accepted right away; was missing inheritance and genetics to prove the rest of his theories.
· NEVER said “survival of the fittest”

	16. Darwin (Erasmus)
	· Translated Linnaeus into English
· Proposes that there is a linear relationship between the warm blooded animals
· He doesn’t publish his scientific theory, but rather writes a poem called “The Temple of Nature”

	17. Deduction
	· From the general to the specific
· Not used in natural science
· Based on generalization to obtain specific facts, which may not be true at all times
· Based on empirical observations

	18. Descent with modification
	· Biological evolution
· The change over time in one or more inherited traits found in populations of individuals
· New variants can come into being from within a population in at least 3 ways:  mutation of DNA, epimutation, and genetic recombination

	19. Divergent evolution
	· The accumulation of differences between groups which can lead to the formation of new species
· Usually the result of diffusion of the same species to different and isolated environments which blocks the gene flow among the distinct populations allowing differentiated fixation of characteristics through genetic drift and natural selection
· Evolution in which a species of a common ancestor branches off
· It exemplified by the development of different bodily structures, or using the same bodily structures for different function
· Ex. Finches from the Galapagos Islands – finches of the same species on different islands have different beak sizes adapted to its environment.

	20. Domain
	· The highest taxonomic category; a group of cellular organisms with characteristic that set it apart as a major branch of the evolutionary tree
· Broken down into 3 categories:  bacteria, archea, and eukarya
· Archea are the base of the evolutionary tree and can survive in the most extreme conditions
· Categorized by the differences in the ribosomal formations and structures.

	21. Empirical observation
	· Involved with physical science
· Associated with deduction
· Opposed to the use of induction and historical narratives

	22. Essentialism
	· The theory that believes in the scala natura
· The essence that defines the essential type of organisms
· All organisms all have their own essence and will not change
· Over time, the theory changed as it was believed that the essence changes the organism over time; the essence never slowly turned into a new organism, but the essence will transmutate and end up with an entirely new organism.

	23. Eukaryotes
	· Organism in which the DNA is enclosed in a nucleus
· An organism whose cells contain complex structures enclosed within membranes
· Most eukaryotic cells also contain other membrane-bound organelles such as mitochondria, chloroplasts and the Golgi apparatus.
· All species of large complex organisms are eukaryotes, including animals, plants, fungi

	24. Evolutionary tree
	· Lamarck thought that the evolutionary tree was in a linear path
· Darwin’s theory involved that the evolutionary tree is branched
· An ancestry is a branching structure and organisms branch off and some continue and other comes to an end.

	25. Extinction
	· The death of the last individual in a species or the last species in a linage.
· 99.8% of living things identified are extinct now
· More diversity has been destroyed than that of that exists now, caused by possibly 5-6 events
· First described by Cuvier in his Catastrophe theory

	26. Fact
	· A fact is a theory that has a lot of evidence behind it
· A fact can still be proven wrong, although it has a lot of proof behind it
· A theory is proven by the use of facts

	27. Fitness
	· Whether you can pass your genes to the next generation
· Can show the health of a species
· Ability of a species to reproduce a number of offspring per reproductive cycle
· A measurement relative to other species to determine which species will survive and prosper in a particular environment 

	28. Fossil record
	· A proof used by Darwin to prove the “no constancy of species”
· Fossils can be in amber, petrified wood, permafrost, rock
· Only a fraction of organisms maintain their integrity to become fossils, rarer to find them
· Cuvier estimated that 10% of the living world became fossilized

	29. Germ theory
	· Germ theory of disease, also called the pathogenic theory of medicine
· A theory that proposes that microorganisms are the cause of many diseases
· Highly controversial when first proposed, and than validated in the late 19th century

	30. Historical narrative
	· Part of natural science
· Darwin used narrative to verbally explain science
· Prior to the scientific revolution, scientists observes the world and created explanations for their observations
· Narratives replaced with experiments

	31. Homology
	· A proof for Darwin’s theory “Common ancestry”
· Same structures that are present in different species, but used for different things
· Ex. limbs
· Part of comparative anatomy

	32. Homoplasy
	· A proof for Darwin’s theory “Common ancestry”
· Characteristics shared by a set of species, often because they live in similar environments, but no present in their common ancestor; often the product of convergent evolution
· The structure is the same, but the underlying origins are different
· Analogous – convergent evolution

	33. Huxley (Julian)
	· Used Mendel’s work and Darwin’s evolutionary thinking
· Defines evolution as changes in gene frequency in a population of species
· Synthetic theory of evolution – population genetics and natural selection based on Mendelian genetics

	34. Hypothesis
	· A “working explanation” of observed facts
· What you’re expecting would happen
· Using facts to prove theories, which in turn test the validity of the hypothesis
· A bit weaker than a theory
· Arrived at by examining the existing literature on science or by observations of the natural world, and from these come an idea of how something works or behaves
· Theories are more generalized observations made through a series of hypotheses
· A stage in experimental investigation

	35. Induction
	· From specific to the general
· Natural science uses induction
· Based on observations and cannot be assumed without research

	36. Lamarck (Jean-Baptiste)
	· Transmutation of species
· First to try to explain changes
· Animals acquired traits during their lifetime and passed them on
· Firm believer in spontaneous generation
· The vital changes occurring to the animals are going to perfect them
· The trait will be passed on provided that both parents posses the trait

	37. Law
	· Are universal
· Has no limitations
· Not the same for biology because we have only observed biology on Earth
· Laws are rare in biology

	38. Leclerc (George-Louis - Buffon)
	· Associated with common ancestry and biogeography
· Father of Biogeography
· Noticed that in areas that climate is similar, the species are different
· Stated that everything on the planet arrived in the same area and radiated away to the other areas
· Stated that there is not a species of organisms that have not changed; the organisms adapt to the environment

	39. Linnaean taxonomy
	· Gave us a way to organize organisms
· Relationship between the chains of different species
· Creates a taxonomy, which is a way of naming things through hierarchy
· Develops categories as a way of easily organizing species (nested structure)

	40. Linnaeus (Carolus)
	· Associated with taxonomic hierarchy, binomen and binomial nomenclature, and systema naturae
· Used the taxonomic hierarchy to give us a way to organize organisms
· Creates a taxonomy, which is a way of naming things through hierarchy

	41. Logical prediction
	· Used in science
· Usually expressed as an “if” and “then” statement
· Closely related to the deductive mechanism of an experiment
· Also works with inductive approaches

	42. Lyell (Charles)
	· Arch enemy of Cuvier
· Opposed the essentialist theory
· Stated that the rock formation suggests that the world is A LOT older than 6000 years
· Therefore, he attempted to revise the time scale

	43. Mendel (Gregor)
	· Made the law of independent assortment
· Noticed that each parent contributed to the variation of the offspring
· Every organism inherits from other organisms
· Shows that genetics answers Darwin’s problem of variation
· Every individual has a package with information, and each individual has 2 packages; gametes only have half the package.

	44. Modern biology
	· In the 20th century Biology had evolved into modern biology
· Areas of study became subtopics in the subject of biology; such as cellular respiration, ecology, DNA, genetic code, etc.
· Caused the formation of different types of biology

	45. Natural sciences
	· Animate objects
· More than physical and chemical laws (genetics)
· Not universal
· Based on historical narratives; Darwin used narratives to verbally explain science
· Induction most used method
· Multiple theories
· Single falsification not necessary to abandon a theory
· Descriptive biology
· There is extra variability acting on nature
· Contrary to physical science

	46. Natural selection
	· The evolutionary process by which alleles that increase the likelihood of survival and the reproductive output of the individuals that carry them become more common in subsequent generations.
· Darwin and Wallace both accredited with natural selection and speciation, but Darwin’s work was more extensive and detailed.
· Not one of the main theories of Darwin, as he work encompassed population variation
· Ex. Industrial Melanism – said to be the first demonstration of Natural selection, but said to be flawed

	47. Null hypothesis
	· A statement of what would be seen if the hypothesis being tested were wrong
· The practice of science involves formulating and testing hypotheses
· Typically corresponds to a general or default position
· Term coined by Ronald Fisher
· A set of data can only reject a null hypothesis or fail to reject it.

	48. Organicists
	· Around 1930, the best of the two views, vitalist and physicalist, were combined
· Emergence / emergent properties – Holistic view that life was ruled by the laws of physics and chemistry but that through the genetic program, the whole was more than the sum of its parts
· Tried to explain life as the sum of the parts
· Vital force replaced by genetic program and the importance of emergence
· Integrates the meaning of physicalists and vitalists

	49. Pasteur (Louis)
	· Stated that life arises from other life, not spontaneous generation (disproved it)
· Discovered the sterilizing process (pasteurization)
· Proposed the germ theory

	50. Physical sciences
	· Inanimate objects
· Physical and chemical laws
· Universal
· Based on empirical observations
· Experimentation preferred method
· Single theory
· Single falsification enough to abandon theory
· Contrary to natural science

	51. Physicalists
	· With the exception of humans, all living things are machines
· Thought that it should be possible to reduce the machines into various parts that made the whole machine work
· Opposed vitalists
· Stated by Descartes
· Integrated into the meaning of organicists

	52. Prokaryotes
	· Organisms in which the DNA is suspended in the cell interior without separation from other cellular components by a discrete membrane
· A group of organisms that lack a cell nucleus, or any other membrane-bound organelles
· Most are unicellular
· Belong to 2 taxonomic domains:  the bacteria and the archaea

	53. Proximate causes
	· “How” questions
· Addresses the mechanics of Here and Now
· Looking at the Phenotype – morphology and behavior

	54. Sampling error
	· Experimental component
· Even with the most accurate tools, there is error in measurements
· The error caused by observing a sample instead of the whole population
· The sampling error in evolution is genetic drift – a change is a population’s allele frequencies due to chance

	55. Scala naturae




	· The great chain of being
· Aristotle made a hierarchy which organized the world in a level of importance
· Essentialism – the essence that defines the essential type of organisms; organisms all have their own essence and will not change
· Order:  God, Archangels, birds, angels, humans

	56. Schleiden and Schwann
	· Both discovered the fundamental unit of life, cells
· All cells come from the division of other cells
· Individual cells have all the characteristics of life
· Schwann worked with animals and Schleiden worked with plants
· Noticed the “nucleus” (did not call it that at that time)

	57. Scientific revolution
	· From the 16th to the 18th century
· Started with changes in astrological theories and continued onto to other areas of science include physiology, taxonomic hierarchy, etc.
· Major scientists involved were Copernicus, Kepler, Newton, Galileo, Pascal, Descartes, Leeuwenhoek, and Linnaeus.
· 

	58. Special creation
	· The view that there was a designer of some sort who used a process to create species of organisms
· The pattern in the hierarchy is that the species don’t change
· The species are not old and the species were created on October 23, 4004 BCE.

	59. Synthetic theory of evolution
	· Proposed by Huxley
· Population genetics and natural selection based on Mendelian genetics
· Combination of Mendel’s work and Darwin’s evolutionary thinking

	60. Taxon (taxa)
	· A name designating a group of organisms included within a category in the Linnaean taxonomic hierarchy
· Taxonomic groups used in the hierarchical system by Linnaeus to organize the diversity
· A group of organisms, which a taxonomist adjudges to be a unit
· Usually given a name and a rank, but not required

	61. Taxonomy
	· The science of the classification of organisms into an ordered system that indicates natural relationships
· The father of taxonomy is Theophrastus; made an inventory of plants based on medicinal or foods.
· Aristotle made the first collective list of all the major animals seen around the world.

	62. Theory
	· Theory becomes a fact after being tested
· An explanation or model that explains events in the natural world and makes prediction on how they will occur
· Theories are proven by the use of facts to make a prediction and therefore to prove one’s hypothesis
· Once a theory has a lot of evidence behind it, it becomes a fact.

	63. Transitional forms
	· A proof of Darwin’s theory “no constancy of species”
· Shown by the fossil sequence
· Connects how species evolved from their ancestors
· Ex. The evolution of the horse
· The evolution of the feather has been completed to show the transition of evolution between a dinosaur and a bird

	64. Transmutation
	· An essentialist explanation of change; the essence never slowly turned into a new organism, but the essence will transmutate and end up with an entirely new organism.
· Associated with Lamarck, but he was more involved with transformation due to environmental factors.
· The organisms are heading towards a final evolution (final goal after its change)

	65. Transmutation of species
	· A term used by Lamarck in 1809
· Describing the altering of one species into another
· The term was often used to describe 19th century evolutionary ideas that preceded Darwin’s theories

	66. Ultimate causes
	· The “Why” question
· Looking at the Genotype – genes and history
· Deals with the changes in genetic programs

	67. Uniformitarian theory
	· The assumption that the same natural laws and processes that operate in the universe now, have always operated in the universe in the past and apply everywhere in the universe
· Term coined by William Whewell
· Formulated by James Hutton
· Popularized by Charles Lyell

	68. Vestigial structures
	· A proof for Darwin’s theory “Common ancestry”
· An anatomical feature of living organisms that no longer retains its function
· Structures of organisms that was used in the past, but not used presently
· Ex. The appendix in the human body

	69. Vitalists
	· Physical and chemical laws apply but living things have a vital force
· Living things have an essence
· Opposed the views of physicalists
· Felt that there was something special about living things compared to the inanimate world
· Their views could not be explained to satisfy the views of the physicalists
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