Major Events in Biology
Keywords 
	Keyword
	Definition

	Ages of Sand
	· concept created by Douglas Adams and used to divide the history of science into 4 categories (4 ages of sand)

· 1. the telescope (1608): gave fields of math and algebra, discovery of astronomy, physics, planetary motion

· 2. microscope (1678): created the ability to polish and magnify small objects

· 3. computer chip (1961): created silica binary code sequences that could build up to almost anything. key event b/c info traveled faster

· 4. fiber optics (1980s): connectivity and accessibility is pulling scientists to collaborate on things they never could’ve done before e.g. collaboration on finding and coding the human genome

	Al-Dinawari
	· considered the father of Arabic botany

· greatest contribution was the “Book of Plants”, consisted of 6 volumes

· catalogued plants, discussed plant evolution from birth to death

	Alhazen
	· Arab polymath and philosopher 

· regarded to be the first theoretical physicist

· first to state that a proper hypothesis needs to be able to be tested through confirmable experiments or mathematical evidence

· first to develop the scientific method 200 years before it was accepted by Renaissance scientists

	Al-Jahiz
	Al Jahiz was the first Muslim “biologist” to develop a theory on evolution. Long before Darwin advanced his own theories, Al Jahiz noticed how the environment was a contributing factor for the different human skin colours (perhaps the environment also contributed to the physical characteristics of all plants and animals). He also made an interesting linkage between food consumption and the environment. His “Kitab Al Hayawan” (book of animals) remained as an encyclopedia of at least 350 numerous animals.

	Aristotle
	Aristotle was a Greek philosopher who observed both nature and nature’s history. In detail he examined various organisms and their natural environments. He then later created a ladder-like classification scale of nature ranging from simple to complex (Humans were placed at the top as they were viewed as “Gods” and the bottom has minerals).  This ladder-like scale was later referred to as the “Great Chain of Being”.

	Artificial Taxonomy
	Artificial taxonomies are based on physical appearance and its then written down therefore adding huge numbers onto classification. 

	Avicenna
	A philosopher and Persian doctor who wrote the medieval textbook of “Galenic Medicine” (also known as The Canon).  The canon is an encyclopedia of all the knowledge known at this time concerning medicine, drawing from not only his experience but also research.

	Binomen
	Also known as the binomial name, which is simply a scientific name (Latin). The first part of the name identifies the genus to which the species belongs (Biomen) and the second part identifies the species within the genus.

	Binomial Nomenclature
	Linnaeus invented the system of “Binomial nomenclature” which is the process of assigning species a two-part Latinized name, or “binomial”. The first section of the name simply identifies a genus (a group of species characteristics).  The first letter of a generic name is capitalized and the species name is never capitalized, as the entire binomial is italicized. 

	Biogeography
	the study of the distribution of of living things around the world. There were patterns for species’ ranges, example certain animals found in Africa not existent in South America. Supports the theory of evolution and speciation, the evolutionary process where new species arise. 

	Chronological Prediction
	Prediction is a process in scientific method. When you have something and predict what it will do in the future. Chronological prediction is the prediction used in society and not specifically in science. 

	Classification
	is an organized collection based on a similar characteristic. First biological classification was formed by Aristotle in his “Ladder of Life” or Scala Naturae. Classification developed into taxonomy and later into the taxonomic hierarchy developed by Linnaeus, universally used today to classify the biological world.

	Control
	something in an experiment that is not manipulated by variables. Easy to have a control in lab experiments but not in ecosystems. Try the best you can to eliminate as many variables as possible, very difficult to do in natural sciences. 

	Georges Cuvier
	A French naturalist, who became the leader in animal anatomy with his studies in zoology and paleontology. Proposed the fact that the majority (99%) of all species were extinct. Most people back then thought that every species were still alive because god always gave a living thing divine purpose, and perhaps the species was still alive at another area of the world.

	Deduction
	starts out with a general statement, or hypothesis, and examines the possibilities to reach a specific, logical conclusion. The conclusion will be true if the premises are true and the deductive argument is valid, example: All cats have a keen sense of smell. Fluffy is a cat, so Fluffy has a keen sense of smell. Scientists use deduction for classification

	Empirical Observation
	Experimental value. What you see when you test something out. Not a theory. 

	Essentialism
	Use of a divine entity to explain why something is the way it is. philosophers believed gods put living things on Earth with a special essence in them. 

	Extinction
	the end and complete annihilation of an organism or group of organisms (taxon).   example: dodo bird. Cuvier proposed that most species that have been on Earth were extinct. 

	Fact
	an accepted truth and there is no alternative explanation. Used as a premise to solve arguments. Not as strong as a theory. A scientist would never say something is a fact because they always have to lead there is an alternative explanation. therefore they call something a theory if they are almost 100% certain. always a low probability of them being wrong. (note: Laws are better than theory)

	Folk Taxonomy
	The first way of organization. It is the classification system in which nothing is written down. Everything is passed on by word of mouth in which a shaman or religious leader is the keeper of the information. 

	Great Chain of Being
	a hierarchal arrangement; a ladderlike classification of nature from simplest to most complex created by Greek philosopher Aristotle. believed to be the natural hierarchy of the world. nothing could be rearranged. this hierarchal approach was taken later in the work of Carolus Linnaeus

	Harvey
	(1578-1657)Known as “the Father of Modern Physiology”, who made advancements to human Biology. Major advancement was discovering the circulation of blood, by recognizing the continuous flow of blood in the body. He discovered that blood moves from the veins, to the arteries, and into the lungs. 

	Hierarchical System 
	The most important and complex on the top, and keeps going down. Ex: Scala Naturae; Aristotle- Man was at the top, rocks and minerals at the bottom. It was changed as civilizations passed on. Ex: Great chain of being- changed from polytheism to monotheism (under one god). 

	Hippocrates
	(460-370 BCE) Created modern medicine. Gathered all the written information of every single practice of human biology at the time - pulled all the knowledge into one place. This was called the Hippocratic Corpus. 

	Historical Narrative
	the practice of writing history in story based form. these narratives were what the naturalists based their knowledge on 

	Hypothesis
	How you test what you think what your explanation is. How do you check what your saying is correct? Hypothesis is the baby theory. Predictions: you can have a logical or chronological. Logical- based on sound knowledge. Chronological: I believe that… not anything sound

	Ibn Al Baitar
	A Muslim Pharmacist who built a pharmaceutical index on medicinal plants (The Compendium of Simple Medicaments and Foods). He builds the largest pharmacopeia that is filled with 1400 plants, foods, and drugs which each consist of  information regarding to the dosages, how they should be used (ingested, injected, etc), who should take it, etc. His index was used until the 16’th century. 

	Induction
	· (inductive reasoning) most used method by the naturalists

· a logically argued narrative; you’ve seen enough info to confirm something 

· e.g. you examine a lot of insects and see they’ve all got wings, therefore you state all insects have wings

· physicalists would say this is wrong until one has examined every single insect

	Industrial Melanism
	· melanism is a development of dark coloured pigment melanin within skin. Opposite of albinism

· Industrial melanism refers to a population phenomenon in which the proportion of dark coloured individuals increases due to predation and pollution 

· Ex. dark peppered moths in the industrial revolution exponentially increased in population because light colour moths were easily spotted by predators in an environment clouded by pollution

	Jean-Baptiste Lamarck
	· developed a “perfecting principle” where organisms become better suited to their environments 

· He proposed that simple organisms evolved into more complex ones 

· Theorized two mechanisms that fostered evolutionary change

1. body parts grow in proportion to how much they are used 

2. the inheritance of acquired characteristics - changes that an organism acquires during its lifetime are inherited by its offspring

	Law
	· a scientific law is a statement based on repeated experimental observations that describes some aspects of the universe 

· universal 

	Leclerc
	· a french scientist puzzled by the existence of body parts with no apparent function 

· proposed that some organisms have changed since their creation; he suggested that vestigial structures must have had some function in ancestral organisms 

	Linnaean taxonomy
	· a form of biological classification set up by Carl Linnaeus 

· a taxonomic hierarchy comprised of formal categories

· Domain -> Kingdom -> Phylum -> Class -> Order -> Family -> Genus -> Species

	Carolus Linnaeus
	· a swedish naturalist who was the first modern practitioner of taxonomy, the science of classifying organisms into an ordered system 

· Developed the basic system of naming and classifying organisms, binomial nomenclature

	Logical Prediction
	

	Mechanical Taxonomy
	· As the lists were growing too large to manage, Linnaeus found a solution to reduce each organism to a name of two parts, the binomen 

· He also introduced linnaean taxonomy (see above) 

	Middle Ages
	· 400-700 early middle ages

· 1000-1300 high middle ages 

· The islamic world was not affected by the black plague in this time and made major contributions to biological science prior to the Europeans

	Natural Sciences
	· a branch of science that deals with the physical world 

· animate objects 

· more than physical and chemical laws 

· not universal 

· based on historical narratives 

· induction method 

· multiple theories 

· single falsification not required to abandon a theory

	Null Hypothesis
	· assume the negative (believe that your hypothesis is wrong to begin with so you try and prove that it is)

	Organicists
	

	Physical Sciences
	· 

	Physicalists
	· 

	Primary Reference
	

	Proximate Causes
	

	Sampling Error
	

	Scala Naturae
	· The ideology that each kind of organism was created by a god; new organisms could not be created

· the great chain of being: every organism contained a special essence. This essence makes you what you are and is passed down in next generation. essence is inherited

	Secondary Reference 
	

	Special Creation
	Nick

	Taxon (taxa)
	Taxon, plural Taxa, any unit used in the science of biological classification, or taxonomy. Taxa are arranged in a hierarchy from kingdom to subspecies, a given taxonordinarily including several taxa of lower rank

	Taxonomy
	Is the practice and science of classification. basically the rules for sorting. 5 parts as science advanced. (folk artificial mechanical natural and cladistic). groups defined of biological organisms on the basis of shared characteristics and giving names to these groups.

	Tertiary Reference
	·         Tertiary – is really summary… no references very general, can have a reading list… ex. Textbook, Wikipedia


	Theophastrus
	Ancient father of of taxonomy… reorganized plants in scala natura for medicine, smoking, building, hep fibre etc. He made a catalogue and recorded  his work. To this day 9/10 books still exist. famous for medicinals 

	Theory
	A scientific theory is a well-substantiated explanation of some aspect of the natural world that is acquired through the scientific method and repeatedly tested and confirmed through observation and experimentation.

	Ultimate Causes
	exist really in natural sciences like biology. ultimate causes-in terms of evolution, how and why did this behaviour come to be. opposite of proximate causes

	Van Leeuwenhoek
	(1632-1723) “Father of microbiology” had a sort of monopoly on microscopes… didnt share how to make them. didn’t advance biology very much other than letting us know that there are much more on earth than we realized on oct 23, 4004bce.

	Vesalius
	human bio, Andrea Vasalius (1514-1564) Andrea Vesalius systematic disections of humans to understand bones muscles, organs etc. father of anatomy, published this work to get title… made illustrations, people or bodies were in strange positions, running hanging etc. anatomical drawings no art… still on human bio

	Vitalists
	Vitalists believed that animals were more than the sum of their parts. Their existence can not simply be explained by chemistry and physical forces. opposite of physicalist. living things have an “essence”.


