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	Key Term
	Definition/ Importance

	Ages of Sand
	· 16th -18th century
· Was the speech of Douglas Adams who used this to describe the different stages of technology
1. Telescope 1608 – made it possible for people to look at things in the universe which ultimately lead to the math sciences (planetary movement, calculus ect)
2. Microscope 1670’s– it opened up an entire new world that did not exist before. Scientists were now able to look at the tiny living world
3. Computer Chip 1660– gave science a computational strength that allowed they to analyze data and ask question that before then, were impossible. They were now able to use mathematical models for biological systems 
4. Fiber Optics 1980’s – Internet. This allowed for scientists to meet like they were in the same room even if they were on opposite sides of the planet. It gave the great thinkers of the world a way to work together on a global level


	Al-Dinawari
	· Categorized plants in the botanical world  
· Took the works of Theorthratrus even farther
· Made a book with eh biological history of over 600 plants


	Alhazen
	· First described the scientific method
· Wrote a book on how to observe somethin


	Al-Jahiz
	· Wrote “The Book of Animals” 
· Proposed the struggle for existence, the food chain and evolution
· First thought of evolution


	Aristotle
	· Contributed to physics, chemistry and math
· Made a big list of organism and noticed trends among them
· He organized the living world
· Gave us the “Ladder of Life” 


	Artificial Taxonomy
	· Plato and his students Aristotle and Theophratrus were the first to use this to organize the living world
· What they did was write down the information contained in the folk taxonomies compiling lists of living things, Aristotle did the animals and Theophratrus did the plants.
· Greek texts were passed between generations and translated into Latin and Arabic becoming a reference tool used around the world
· So the lists grew longer and were based on detailed descriptions of the objects being classified rather than unique names for the animals or plants.


	Avicenna
	· Did a summary of Greek, Italian and Muslim medicine and was used until the 17th century. 
· Was one of a number of Islamic scholars who advanced the natural sciences in the Muslim world during the Medieval ages; a time when Europe was in chaos
· Took the Hippocratus Corpus and added Indian medical practices


	Binomen
	· Linnaeaus reduced the list of organism to a name with two parts


	Binomial Nomenclature
	· Linnaeus’s second contribution: is a system that gives each organism a unique Species and Genus name


	Biogeography
	· The study of the geographic distributions of plants and animals


	Chronological Prediction
	- 



	Classification
	· An arrangement of organisms into hierarchical groups that reflect their relatedness


	Control
	· The controlled variable in an experiment.
· The things that are being tested for

	Curvier (Georges)
	· Recognized that layers of fossils represented organisms that had lived at successive times in the past
· He suggest that abrupt changes between geologic strata marked dramatic shifts in ancient environments
· Theory of Catastrophism – reasoning that each layer of fossils represented the remains of organisms that had died in a local catastrophe


	Deduction
	· (from the general to the specific)
· all insects have wins and this animal is an insect. This animal has wings
· work with general and then tests it


	Empirical Observation
	· Relying on or going from what was derived from an experiment 


	Essentialism
	· The idea that every organism had a special essence that made that organism that organism and living
· Eg. Elephants had an elephant essence and when they reproduced, they passed this essence on to their young


	Extinction
	· The death of the last individual in a species of the last species in a lineage


	Folk Taxonomy
	· When the spoken word was the only way that the classification and its rules were passed between generation


	Great Chain of Being
	· Scala Naturae




	Harvey
	· Studied physiology
· He figured out the circulatory system and how the heart works
· He found the ventricles and pulmonary arteries and veins


	Hierarchical System
	· 



	Hippocrates
	· “Father of Medicine” 
· He based all of his findings of the actual human body and not the gods. 
· Revolutionized medicine
· Collected the writings and works of every physician around
· Hipporcrates Corpus  HIS!
· Made a book of his collected medical thoughts that could be distributed and published around the world


	Historical Narrative
	· 



	Hypothesis
	· A “working explanation” of observed facts


	Idb al_Baitar
	· created a pharmaceutical catalogue of medicinal plants that once translated into Latin was in use until the 18th and 19th centuries


	Induction
	· (from the specific to the general)
· This animal is an insect and it has wings therefore all insects have wings (based on many multiple observations) 
· Based on observations and rules are then made. 


	Industrial Melanism
	· 





	Lamarck (Jean-Baptiste)
	· Proposed that a metaphysical “perfecting principle” caused organisms to become better suited to their environments
· Principle of Use and Disuse (giraffes)
· Second principle – The Inheritance of Acquired Characteristics
· Despite his shortcomings, Lamark made four contributions to the development of an evolutionary worldview:
1) Proposed that all species change through time
2) Recognized that changes are passed from one generation to the next
3) Suggested that organisms change in response to their environments
4) Hypothesized the existence of specific mechanisms that caused evolutionary change


	Law
	· Laws are universal
· Biology however has no laws because we cannot go around to other planets to test these thoughts


	LeClerc (George-Louis – Buffon) 
	· Was puzzled by the existence of body parts with no apparent function
· Suggested that some animals have changed since their creation
· He suggested vestigial structures, the useless body parts we observe today that must have functioned in ancestral organisms
· He offered no explanation of how functional structures became vestigial but recognized that some species were “conceived by Nature and produced by Time”


	Linnaean Taxonomy
	· 







	Linnaeus (Carolus)
	· Linnaeus found a solution and he took these great lists and reduced every unique organism in the list to a name with two parts – the binomen
· He also organized the plants and animals in his Systema naturae into categories contained within larger categories – a hierarchical system
· His categories included. Kingdom, Phylum, Class, Order, Genus, and Species
· Linnaeus’ work signals the end of the ancient taxonomies and the beginning of mechanical taxonomies


	Logical Prediction
	· 



	Mechainical Taxonomy
	· 



	Middle Ages
	· Early high and late components of the Middle Ages
· “Ring a Round a rosy” -  collapse at the end of the 1300’s of Europopean economies (High Middle Ages)
· All of the knowledge base of Greeks and Romans was recorded and written down and still stood at this time but nobody was studying it
· Towards the end of the Middle Ages, the population base becomes big enough to be sustainable in terms of agriculture and commerce
· Despite all of this boom and bust, the scala naturaea still holds; absolutely no change in how we interpret the world
· 

	Natural Sciences
	· Animate objects
· More than physical and chemical laws (genetics)
· Not universal
· Based on historical narratives
· Induction most common method
· Multipel theories
· Single falsifications not necessarily to abandon a theory


	Null Hypothesis
	· A statement of what would be seen if the hypothesis being tester were wrong


	Organicists
	· Vital force replaced by genetic program and the importance of emergence (swarm behavior) 
· 

	Physical Sciences
	· Inanimate objects
· Physical and chemical laws
· Universal
· Based on empirical observations
· Experimentation preferred method (deduction)


	Physicalists
	· With the exception of humans all living things are machines 


	Primary Reference
	· Actual results that the researcher found


	Proximate Cause
	· Physical science – like biology
· Phenotype – morphology and behavior
· Mechanical (predictable) 
· Here and now
· Genes in action
· Experiments


	Sampling Error
	· The deviation of a result in a scientific experiment from the true result. 
· As a rule of thumb, larger scale experiments have a lower sampling error (all things being equal bar the differentiating factor of the experiment). 
· A larger scale represents a more apparent trend when the data has been collected to back a hypothesis or prove it wrong
· 

	Scala Naturae
	· (The Great Chain of Being)
· A book that had all living organisms listed and organized
· Everything arrived on the planet in its present form and nothing changed


	Secondary Reference
	· An expert in a field is asked to review a specific topic
· Collected all journals and compiled them into his/her own paper


	Special Creation
	· Is a theory that species do not change. They were all created on October 23 4004 BCE. This is called the pattern
· The pattern is explained through essentialism
· How did this occur? – the process: a designer of some sort


	Taxon (taxa)
	· Linnaeus uses a unique hierarchical system of nested taxonomic groups (taxa) to organize the diversity


	Taxonomy
	· How rules are used to classify things
· The science of classification of organism into an ordered system that indicates natural relationships


	Tertiary Reference
	· A source where you cannot trace back to the original source for a fact
· i.e. National Geographic


	Theophratrus
	· “Ancient Father of Taxonomy”
· He studied plant and realized their importance to food, medicine
· Organized them based on their reproductive structures (flowers) 


	Theory
	· A supposition or a system of ideas intended to explain something, especially one based on general principles independent of the thing to be explained
· An idea that explain several phenomena at once – explains that facts 


	Ultimate Causes
	· (Natural science – like biology)
· Genotype – genes and history
· Variable (probabilistic)
· Evolutionary past
· Changes in genetic programs
· Historical narratives


	Van Leeuwenhoek
	· Created the first microscope
· Never told anyone how to make it and wrote it down and took it to the grave with him
· Scientists finally figured out how to make it


	Vesalius
	· Was the first anatomist
· He began to explain how the body works


	Vitalists
	· Physical and chemical laws apply but living things have a vital force
· Living world behaves according to rules of physics and chemistry




DARWINIAN THOUGHT

	Key Term
	Definition/ Importance

	Analogy
	· 



	Bicarbonate
	· 


	Carbon Cycle
	· The global circulation of carbon atoms, especially via the processes of photosynthesis and respiration


	Carbonate
	· 



	Carbonate Salts
	· 


	Catastrophic Theory
	· The Theory that the Earth has been affected by sudden, violent events that were sometimes worldwide in scope


	Cell Theory
	· Three generalizations yielded by microscopic observations
1) All organisms are composed of one or more cells
2) The cell is the smallest unit that has the properties of life
3) Cells arise only from the growth and division of preexisting cells


	Comparative Biology
	· 




	Constancy of Species
	· ‘In between Species’ found in fossils
· Fossil records are incomplete


	Continental Drift
	· Currents in the mantle cause the plates  to shift and the continents embedded in them to move, causing the continental drift
· At one point, all of the continents were connected


	Convergent Evolution
	· When 2 different organism come from 2 different environments into a common environment, they develop similar structures. 
· Eg. OCEAN: mammal  whale : fish  shark


	Darwin (Charles)
	- 

	Darwin (Erasmus)
	· Questioned whether everything appeared at the same time
· In his poem, he describes the life first appearing in the oceans as small microscopic forms that will increase in complexity as time progresses.


	Descent with Modification
	· Biological evolution
· All organisms that have ever lived arose through descent with modification, the evolutionary alteration and diversification of ancestral species
·  

	Divergent Evolution
	· A common ancestor develops into tow new species because of the environment


	Evolutionary Taxonomy
	· 



	Extinction
	· The death of the last individual in a species or the last species in a lineage


	Fitness
	· 




	Fossil Record
	· 



	Germ Theory
	· Thought of by Pasteur 
· When studying the sourness of beer, Pasteur noticed small little microbes
· He said that it was these microbes that were causing the beer to go bad and likewise there were bad microbes everywhere, including the air
· This was the reason that people got disease and sick


	Lyell (Charles)
	· Believes that the entire process (fossils in sediment) was very slow and gradual.
· Created a geological time scale based on the major changes seen in the layers of rock
· Recognizes that the formation of sedimentary rock takes a very long time and that the age of the planet is much longer than 70,000 years old
· His theory of gradual change is based on known phenomenon such as erosion, volcanic activity and sedimentation
· Lyell’s theory of niformitarianism explained that geological changes occurred over great lengths of time. This had a direct influence on Darwin’s thinking


	Mendel (Gregor)
	· Came up with a mathematical model to explain traits – no genetics
· He does this through many experiments
· Law of Segregation of Characters
· Law of Independent Assortment
· 

	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 
· 


	Natural Taxonomy
	· 




	Pasteur (Louis)
	· Came up with the Germ Theory 
· 

	Plate Tectonics
	· The current geology of the planet is the mixed result of continental slabs that have remained intact or submerged back towards the molten core of the Earth
· The theory of Plate Tectonics is that Earth’s crust is broken into irregularly shaped plates of rock that float on its semisold mantle


	Rock Cycle
	· Rocks are recycled, all one bi cycle
· Magma  Crystallization (freezing of rock)  Igneous rocks  eroseion  sedimentation  sediments and sedimentary rocks  tectonic burial and metamorphism  metamorphic rocks  melting  magma …  

	Schleiden and Schwann
	

	Transformation
	· This is Lamarck 
· Finalism and environmental


	Transitional Forms
	· 



	Transmutation
	· Massive, rapid change that will end up with a new species


	Transmutation of Species
	· Lamarck’s theory that organisms went thought transmutational steps because of their inheritance of acquired traits 


	Uniformitatian Theory
	- 

	Vestigial Structures
	· Part that an organism no longer uses but at one point in its ancestry, they were in use. 


	Wallace (Alfred)
	· He presents his idea with Darwin because he had a similar experiment and similar observations





MODERN THEORY

	Key Term
	Definition/ Importance

	Adaptive Radiation
	· When one species develops into many new species 
· A cluster of closely related species that are each adaptively specialized to a specific habitat or food source


	Advanced Characters
	- 


	Allele
	· One of two or more versions of a gene


	Allele Frequencies
	· The abundance of one allele relative to others at the same gene locus in individuals of a population


	Allopatric Speciation
	· The evolution of reproductive isolating mechanisms between tow populations that are geographically separated


	Allopolyploidy
	· The genetic condition of having two or more complete sets of chromosomes from different parent species


	Anagenesis
	· The slow accumulation of evolutionary changes in a lineage over time


	Apomorphy
	- 



	Autoapomorphy
	- 



	Autopolypoloidy
	· The genetic condition of having more than two sets of chromosomes from the same parent species 


	Behaviour isolation
	· A prezygotic reproductive isolating mechanism in which two species do not mate because of differences in courtship behaviour; also know as ethological isolation


	Beneficial Mutation
	- 



	Biological Species
	- 



	Bottleneck Effect
	· When an environment or man made disaster only leaves a small amount of genes available to regrow the population
· Eg. When most of the animals of a population are killed


	Character Polarity
	· 


	Chromosomal Inversion
	· 



	Chromosomal Mutation
	· 



	Chromosomal Translocation
	· 



	Clade
	· A monophyletic group of organisms that share homologous features derived from a common ancestor


	Cladistics
	· An approach to systematics that uses shared derived characters to infer the phylogenetic relationships and evolutionary history of groups of organisms 


	Clagogenesis
	· The evolution of two or more descendants species from a common ancestor


	Cladogram
	· A branching diagram in which the ends points of the branches represent different species of organism, used to illustrate phylogenetic relationships


	Common Ancestor
	· Many descendants of a species all share one common ancestor
· Old common relative


	Crossing Over
	· The recombination process in meiosis, in which chromatids exchange segments


	Deleterious Mutation
	· 


	Derived Character
	· A new version of a trait found in the most recent common ancestor of a group 


	Diploid
	· An organism or cell with two copies of each type of chromosome in its nucleus


	Directional Selection
	· Occurs when individuals at one end of the phenotype range, in this case, the darker brown mice, have a higher fitness than the individuals in the middle or other end of the range
· Selects an extreme form of trait
· Eg. One phenotype replaces another - Antibiotic resistance, 


	Disruptive Selection
	· Takes place when individuals at the upper and lower ends of the range of phenotypes have higher fitness than individuals near the middle
· Two opposite phenotypic traits are chosen
· Eg. Snowshoe hares and dessert hares – these two are the same species but have very different p[phenotypes based on the environment they inhabit. If they were put together they would be able to produce offspring but it is likely that they will evolve into two different species 


	Ecological Isolation
	· A prezygotic reproductive isolating mechanism in which species that live in the same geographic region occupy different habitats 


	Ecological Species
	- 

	Female Choice
	· This is when the female of a species will selectively choose their mate based on some sort of characteristic
· This may be the male’s fitness, amount of territory, physical characteristic (i.e. tail length, neck length)


	Fixation
	· 



	Founder Effect
	· When a small group of individuals leaves the population to start up in  a new area. 
· The new population will only have the genes that were in these individuals


	Frame Shift Mutation
	· Mutation in a protein-coding gene that causes the reading frame of an mRNA transcribed from the gene to be altered, resulting in the production of a different and nonfunctional amino acid sequence in the polypeptide


	Gametic Isolation
	· A prezygotic reproductive isolating mechanism caused by incompatibility between the sperm of one species and the eggs of another
· May prevent fertilization 


	Gene Duplication
	· 



	Gene Flow
	· The transfer of genes from one population to another through the movement of individuals or their gametes


	Gene Pool
	· The sum of all alleles at all gene loci in all individuals in a population


	Generic Drift
	· Random fluctuations in allele frequencies as a result of chance events
· Usually reduces genetic variation in a population 
· 

	Genetic Equilibrium
	· 



	Genotype Frequencies
	· The percentage of individuals in a population processing a particular genotype


	Hardy-Weinberg Principle
	· The equation will show what a population’s normal distribution is for a specific trait and its alleles. 
· If this distribution changes, then this might show an evolutionary change occurring
· In order for this condition to occur, the following must be present:
1) Must be a large population
2) No immigration or emigration
3) No mutations
4) No natural selection occurring
5) There must be random mating


	Henning
	· 



	Heterozygote Advantage
	· An evolutionary circumstance in which individuals that are heterozygous at a particular locus have higher relative fitness than either homozygotes


	Heterozygous
	· An individual with two different alleles of a gene


	Homology
	· 


	Homoplasy
	· Characteristics shared by a set of species, often because they live in similar environments, but not present in their common ancestor; often the product of convergent evolution


	Homozygous
	· Similar


	Hybrid Viability
	· 



	Hybridization
	· When two species intebreed and produce fertile offspring


	Inbreeding
	· A special form of nonrandom mating in which genetically related individuals mate with each other


	KISS Principle
	· 




	Male Competition
	· When two males will fight over the opportunity to  mate with a female
· They will also fight over territory or a herd of females (Think: lions)


	Mechanical Isolation
	· A prezygotic reproductive isolating mechanism caused by differences in the structure of reproductive organs or other body parts


	Microevolution
	· Small-scale genetic changes within populations, often in response to shifting environmental circumstances or chance events 


	Migration
	· The predictable seasonal movement of animals from the area where they are born to a distance and initially unfamiliar destination, returning o their birth site later 


	Missense Mutation
	· When the base pair switch causes a new A.A. to be placed in the chain


	Modern Theory of Evolution
	· 





	Monophyletic
	· an organism who is part of a number of descendants from one single ancestral species
· 

	Morphospecies
	· Species that share measureable traits that distinguish them from individuals of other species


	Mutation
	· A spontaneous and heritable change in DNA


	Neutral Mutation
	· 



	Non-Random Mating
	- Specifically choose a mate based on certain character

	Nonsense mutation
	· When a stop codon is put into the A.A. chain before it is needed.
· This gives a nonsense or useless sequence of A.A.

	Out Group
	· 



	Paraptric Speication
	· Speciation between populations with adjacent geographic deistriutions


	Paraphyletic
	· Organisms that include an ancestral species and some but no all of its descendants
 

	Polyphyletic
	· Organisms that belong to different evolutionary lineages and do not share a recent common ancestor


	Polyploidy
	· The condition of having one or more extra copies of the entire haploid complement of chromosomes. 


	Population
	· All individuals of a single species that live together in the same place  and time


	Population Genetics
	· The branch of science that studies the prevalence and variation in gene among populations of individuals


	Postzygotic Isolation Mechanisms
	· A reproductive isolation mechanism that acts after zygote formation


	Prexygotic Isolation Mechanisms
	· A reproductive isolating mechanism that acts prior to the production of a zygote or fertilized egg


	Primitive Character
	· 



	Punctuated Equilibrium
	· The evolutionary hypothesis that most morphological variation arises during speciation events in isolated populations at the edge of a specie’s geographic distribution


	Punnett Square
	· Method for determining the genotypes and phenotypes of offspring and thei expected proportions


	Recessive Allele
	· An allele that is masked by a dominant allele


	Reinforcement
	· The enhancement of reproductive isolation that had begun to develop while populations were geographically separated


	Reproductive Isolation
	· A biological characteristic that prevents the gene pools of two species from mixing 


	Ring Species
	· A species with a geographic distribution that forms a ring around uninhabitable terrain


	Sexual Dimorphism
	· Differences in the size or appearance of males and females


	Sexual Selection
	· There is a sexual dimorphism between the species
· Males usually have outlandish structures or behaviours that make them more attractive to females
· The females judge the males to select the best genes available since they are usually the one that puts in the most effort


	Sickle Cell Anemia
	· 



	Silent Mutation
	· Because there is a lot of redundancy in the genetic code, a mistake in one base could still code for the same A.A.
· Eg. uuu-phe     uuc-phe

	Sister Group
	· 



	Speciation
	· The process of species forming


	Sperm Competition
	· 



	Stabilizing Selection
	· Occurs when individuals near the center of the phenotype range have a higher fitness than individuals at either end of the range
· Selects the middle fo the range of traits because this is where the greatest probability of survival is
· Eg. Birth weight


	Subspecies
	· A taxonomic subdivision of a species


	Sympatric Speciation
	· Speciation that occurs without the geographic isolation of populations


	Symplesiomprphy
	· 



	Synapomorphy
	· 



	Synthetic Theory of Evolution
	· 



	Systematics
	· The branch of biology that studies the diversity of life and tis evolutionary relationships


	Temporal Isolation
	· A prezygotic reproductive isolating mechanism in which species live in the same habitat but breed at different times of day or different times of year


	Triploid
	· 


	Vicariance
	· is the fragmentation of a continuous geographic distribution by external factors
· Over the course of evolutionary history, dispersal and vicariance have together influenced the geographic distributions of organisms on a very grand scale
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