Ages of sand: - Douglas Adams - 4 Stages (Telescope, Microscope, Computer Chip, Fiber Optics) - Revolutionized Science 
Al-Dinawari: - Botanist (Dealt with Plants) - Created Book of Plants - Did work in Philosophy as well as Theology 
Alhazen: - Worked with Optics - Contributed to the use of Scientific Experiments(Through Scientific Method) - Mathematician and Astronomer 
Al-Jahiz: - Came up with Theory of Evolution before Darwin - Wrote book of animals
Aristotle: - Contributed to Geology, Physics and the ways of thinking - Organized world by creating Scala Naturae (System for ranking organisms) - Discovered living and non living things 
Artificial Taxonomy: - Recorded rules of classification and organization (as opposed to folk taxonomy where classifications were passed by word of mouth) 
Avicenna: - Dealt with Medicine - Took Hippocratic Corpus and added medical practises of India - Worked off Hippocrates 
Binomen: - Binomial nomenclature: - Created by Linnaeus - The system of nomenclature using two terms, the first one indicating the genus and the second the species. (In italics and Latin) - Categorizes all Organisms
Biogeography: - The study of the geographic distributions of plants and animals 
Chronological prediction: - Predicting what will happen in the near future based on simple guesses from knowledge or events. (E.x Will probably have spaghetti because I made spaghetti sauce) 
Classification: - An arrangement of organisms into hierarchical groups that reflect their relatedness
-Control: Affecting one factor/thing while not affecting the other for observance 

-Cuvier, Georges: French zoologist that began phyla, the field of comparative biology, and the concept of extinction (examined fossils of extinct animals and believed they were wiped out by fast imminent changes/catastrophes) 

-Deduction: A logical reasoning identifying resemblances to accepted facts 

-Empirical Observation: An observation based on results verifiable through practical experience/experimental results 

-Essentialism: Belief that began in ancient Greece that claimed every organism has a certain quality that gives them life 

-Extinction: State/process where a species ceases to exist 

-Fact: An observation, accepted as true and confirmed repeatedly, yet never considered final truth 

-Folk Taxonomy: A classification of things based on their practical, not scientific criteria. First taxonomy used, included such things as oral communication of information and a single person in the community that was responsible for keeping lists of organized inventories. 

-Great Chain of Being: AKA Scala Naturae, a concept derived from Plato and Aristotle that lists organisms and beings of faith (such as gods or angels) in order of importance decreed by the divine. 

-Harvey: Father of Physiology. Discovered the function of blood, circulatory system, arteries, ventricles, etc. 

-Hierarchical system: A system comprised of subsystems that may themselves be made up of subsystems that organize subjects by status 

-Hippocrates: Father of Medicine. Physician that collected works/thoughts of everyone in his field and produced the Hippocratic Corpus, a compendium for distribution. He also turned Medicine into its own type of philosopher's thought

Historical Narrative: Early biological sciences were all based on narratives and stories - word descriptions of the phenomena that were occurring in the world around us. People created logical arguments in a written form, describing things that they observed, why they were this way and how this information could be confirmed. Biologists were shrugged off as naturalists who told stories. 
Hypothesis: Come from literature readings, observations, and exchange of data. As more and more data is added to hypotheses, they become theories. The general public is skeptical about hypotheses and they don't see all the work that is put into them - they see it as scientists just making guesses. 
Ibn Al-Baitar: Pharmaceutical and medicinal properties of plants - creates a pharmacological view of the plants.. how to prepare them and doses to administer - just before the plague hits Europe. 
Induction: Most used method in the natural sciences. They make many observations, then try to develop a general rule for how something works (confirmation). 
Industrial Melanism: The first real evidence of evolution. Before the industrial revolution the trees were white and there were a majority of white moths, after the industrial revolution the trees turned black and the majority of the moths were black. The colour change of the moths was a result of them being visible on the trees - they were getting eaten therefore their genes could not be passed on so only the "fit" survived. 
Lamarck (Jean-Baptiste): Transmutation (rapid change) of species. He believed in the inheritance of acquired traits - if you had a certain trait, you would pass that on to your offspring (fast runners give birth to fast runners). He says that there is a gradual change in species over time, that there is some mechanism to transfer from one generation to the next, and that not everything arrived at once. His one major flaw was that he had no idea about the role of egg and sperm - meiosis. 
Law: Laws are universal - they apply within and can be tested anywhere in the universe. Evolution is a theory and not a law because it is not universally applied. 
Linnaean Taxonomy: Linnaeus created a hierarchical system which is referred to as mechanical taxonomy - it is mechanistic. 
Linnaeus (Carolus): Very important - he created one of the taxonomies and binomial nomenclature. He took all of the written descriptions of the organisms that had been catalogued to the world at that point in time and organized them - but he didn't use the scala. He organized them into a serious of nested categories. Gives us a hierarchical system - it was predictive - this was his biggest contribution. 
Mechanical taxonomy - creates 6 classes of animals. Didn't find phylum or family. 
Logical Prediction: Type of prediction that science uses. It is based on data and a whole series of observations - basically what a hypothesis is.
Mechanical taxonomy: classification based on the physical characteristics of an organism, created by Linnaeus and uses binomen (ex. Ursus arctis). Used in the systema naturae. 

Middle Ages: the little ice age killed off many people and documents for about 300 years. Old documents had been translated into Arabic so they are still in existence just not for the whole world. Brought an age to the planet and addition of angels and god to Scala Naturae.
Natural Sciences: study of animate things on earth alone, using less mathematics and instead based in historical narratives. Multiple theories are used to describe one thing.
Null hypothesis: a statement if what would be seen if the hypothesis being tested were wrong.
Organicists: in 20th century physicalists + vitalists merged, believe in genetic program and emergence (swarm)
Physical sciences: math based science that is universal (outside of earth) and uses experimentation to come up with a single theory 
Physicalists: describe the mechanics of living things but not humans.
Primary reference: a document or physical object which was written or created during the time if study (ex. Lab report)
Proximate causes: physical science's influence in bio. Predictable, present day experiments, such as morphology, behaviour and genes in action
Sampling error: when the statistical characteristics if a population are estimated from a subset or sample if that population 
Scala Naturae: an organized list meant to have a rank or place for every living thing in earth, even if a new species is found it will have a place

Secondary Reference - Interprets and analyzes primary sources. May have pictures, quotes or graphics of primary sources in them, ex. publications (scientific review article). 
Special Creation - All the living things on earth were created by God. The special creation theory also states that the earth was created in 7 days, and there is only one creator who had a plan and purpose. 
Taxon (Taxa) – The organisms included within any category of the taxonomic hierarchy. 
Taxonomy – The identification and naming of species and their placement in classification. Created by Carolus Linnaeus, he took all the writings of previous organisms and organized them to create a hierarchical system of organisms. Created the systems Kingdom, Class, Order, Genus and Species (did not create Phylum or Family). 
Tertiary Reference - provide overviews of topics by summarizing information gathered from other resources. Often provide data in a convenient form, ex. textbooks, encyclopedias, magazines (National Geographic). 
Theophrastrus - studied plants and their uses and created a huge classification of all plants. Many classifications were so detailed and accurate that most can still be used today. Medicinal plant classification was still used in 13th century. Ancient father of taxonomy. 
Theory – Strongest replied upon for scientists, to public means “wishy-washy” but when scientists talk about theories, they refer to concepts that have withstood the test of many experiments but are unable to be called fact due to the fact that experiments are impossible to be done (ex. theory of evolution, treated as fact but cannot be proven that evolution happens in all the universe). 
Ultimate Causes - Natural science-like biology, genotype (genes and history), variable (probabilistic), evolutionary past, changes in genetic programs, historical narratives. 
Van Leeuwenhoek - created first microscope and refused to tell anyone how it was made, kept secret even at death, how to make it was only found out 30-40 years ago. 
Vesalius – created anatomy, looked inside bodies 
Vitalists - physical and chemical laws apply but livings things have a vital force (essence)
2ND CHAPTER:
Comparative Biology – A way to understand organismic diversity. Looks at how different organisms are related and the role every organism plays in the environment. 
Constancy of Species - One of Darwin’s five theories, looked at fossils (saw that records were incomplete and did not see species in between the different fossils, he not seeing the change in species), thought about extinction, came up with transitional forms (ex. evolution of horse, Puijila darwini the transitional form for seals, transition between chimpanzee and human recently found with human-like hands, upright for the most part, smaller brain case) 
Continental Drift – Gave the idea that the earth’s surface changed dramatically, before coming to its known form (ex. Pangaea before) accepted as a theory in 1965 
Convergent Evolution – The evolution of similar adaptations in distantly related organisms that occupy similar environments. Occurs between groups of organisms that are distantly related. Ex. T-rex and wolves; both meat-eaters. 
Georges Cuvier - Studied and attempted to figure out why organisms disappeared from the earth, came up with the concept of extinction. Figured out there must have been catastrophic events that wiped out populations of organisms and that’s how we ended up with fossils. Added Phylum to the Taxonomic Hierarchy. Thoughts that fossils were animals that didn’t make it on Noah’s ark 
Charles Darwin – Joined the crew of the HMS Beagle and did research on organisms all over the world for multiple years. Came up with five theories; constancy of species, common ancestry, natural selection, multiplication of species and gradual changes. Almost lost his theory to Wallace, but after a symposium it was clear that Darwin knew more about the topic than Wallace. 
Erasmus Darwin - Translated Linnaeus’s theories into English, created Zoonomia (Laws of Organic Life), created Temple of Nature (a poem about how evolution varies from the belief of religion but because of fear of religious backlash, doesn’t put it in paper form). Proposes life started in fairly simple organisms who lived in the ocean and evolved from there 
Descent with Modification – Darwin’s theory on how all organisms came from one species and then was modified to suit their habitat. It was the evolutionary alteration and diversification of ancestral species. 
Divergent Evolution - The process of tracing back two or more species to their common ancestor that indicate how they have diversified and diverged from the original species.
Evolutionary taxonomy - AKA natural taxonomy, began when Darwin realized different organisms descend from common ancestors. So ordering of taxa (organisms) should reflect evolutionary relationships between different groups
Extinction - the end of a taxon of species, extinction is when the last living thing in a taxon dies. Usually due to the species' lack of "fitness" but can be due to major events (catastrophes [dinosaurs] or humans)
Fitness - the ability of a species to last in their environment and continue their genes unto the next gen
Fossil record - the collection of fossils found, the fossil record is not complete due to lack of transitional forms. A fossil is the remains or traces (such as footprint) of an organism of a past age, preserved in Earth's crust
Germ Theory - Created by Louis Pasteur, states that life comes from other life (i.e. life cannot spontaneously be made out of nothing
Historical Narrative - Stories passed down from gen to gen, can be written or oral. The natural sciences are based on this
Homology - Any similarity between organisms that is due to a shared ancestry (i.e. same structure but different function) (ex. Whale and birds both have five digit hands, yet whales have fins and birds have wings). Correspondence between parts/organs acquired as the result of parallel evolution or convergence.
Lamarck (JB): Theory of transmutation of species; that simple organisms become more complex and more perfect through mutations until they reach man (most perfect). Idea that the living world consisted of transmutated animals. Meiosis disproved his theory (mutation might not happen in the germ cells where they are passed on)
[bookmark: _GoBack]Leclerc (GL Buffon): Worked in bio geography, created catalogue of every animal known at the time from his travels. Results differed from Scala. Compared fossils to living beings (mammoths to elephants) and realized there were adaptations depending on location (proposed that essence is molded by environment). Believed the earth to be 70,000 years old.
Lyell (Charles): First geological textbook. Gave us the rock cycle, idea that events on planet earth have been gradual (uniformitarian theory), idea that extinction doesn't need to be caused by sudden changes. Theorized the earth was millions of years old, due to similarities in chemical composition in rocks that could determine age.
Mendel (Gregor): Helped with modern theory of evolution using quantitative data instead of qualitative data. Used one trait in each chromosome for experiments and figured that there must be two packets (alleles) of an inheritable trait. Gave the law of independent assortment and law of segregation of characters
Natural selection: Population variation and fitness of organisms in a species. Members of these species that have these changes may have advantages over the others, leading to an increased survival rate for the animal.
Natural taxonomy: A classification of organisms according to their relationships based on descent from a common ancestor. Began with Darwin and Wallace.
Pasteur (Louis): Gave the Germ Theory (Germ plasm is the unit from which all life originated. Life comes from life, not spontaneous generation.
Plate tectonics: Theory of the lithosphere broken up into tectonic plates (sub layers of earth's crust) that can shift, float, fracture, etc. Their interaction results in earthquakes, volcanoes, mountains, etc.
Rock Cycle: A cycle of processes undergone by rocks in the earth's crust (magma, hardening back to rock, etc.)

Schleiden and Schwann: These two scientists recognized for the first time that the cell is a component of all living things - this is a major breakthrough. Schwann observed animal cells through a microscope while Schleiden observed plant cells. They came up with the cell theory (the cell is the basic unit of life - if you go smaller than the cell, it is no longer considered living). 
Special creation: Everything arrived on the planet in its present form all at once (October 23rd, 4004 BCE) by the gods, therefore it was perfect and has never changed. 
Transitional forms: Fossils or organisms that show the intermediate states between an ancestral form and that of its descendants 
Transmutation: A quick and abrupt change. One of the ways the essentialists say that the "essence" can change. Transmutation for the essentialists is the transmutation of the essence in such a dramatic way that you get a brand new species. The essentialists changed their beliefs completely because they first said that the essence was fixed - or never changing. 
Transmutation of species: Jean-Baptiste Lamarck's idea of transmutation - he believed in the inheritance of acquired traits and that the changes associated with this will actually be radical enough at some point in time that it will become a new species (will transmutate). 
Uniformitarian theory: States that the events on the planet have been happening for an extremely long period of time and it is very slow and very gradual. Comes from Charles Lyell who bases his observations on sediments of rock (layers of rock) - there is a certain chemistry in each layer and even if you travel hundreds of miles away, you can still find the same layers of rock. 
Vestigial structures: Structures that have become highly modified in a group and as a consequence, they don't function at all in the same way - ex. Goosebumps, nictitating membrane - appendix is not a vestigial structure 
Wallace (Alfred): Noticed the same thing as Darwin - the mechanism to explain the biodiversity of the planet changing gradually over time by a process of natural selection
