Bio Keywords
Lecture 1
Ages of sand
· Second way to look at modern age of science 
· Given by Douglas Adams 
· Four parts 
1.  Sand in the form of glass – The telescope.
2. The use of the glass lenses to look into the smaller world – Microscope.
3. Silica based computer chip of the 1960’s gives science – Computer chip. 
4.  Use of glass allowing the transition of large data instantaneously – Fiber Optics.

Al-Dinawari
· Botanical sciences; catalogued plants 
Al-Baitar 
· Created a pharmaceutical catalogue of medicinal plants that once translated into Latin was in use until the 18th and 19th centuries 
Alhazen
· First described the scientific method 
Al-Jahiz
· “Book of Animals” 
· Proposed the struggle for existence, the food chain and evolution 

Aristotle
· First proposed great chain of being 
· Student of Plato; field of zoology, one of the great philosophers of the period
· Among his surviving works is “The history of animals” 
· Tried to organize the living world in his Scala Naturae where God was at the top of the great chain of being with humans underneath them. At the bottom was the inert world (devil) and the elements; and in between all the other types of living things 

Artificial Taxonomy
· Plato and his students Aristotle and Theophrastus were the first to use artificial taxonomies 
· Write down the information contained in the folk taxonomies compiling lists of living things, (Aristotle the animals and Theophrastus the plants) 
· Ancient Greek texts were passed between generations and translated into Latin and Arabic becoming a reference tool used around the world 
· These lists of natural things included animals and plants that were economically or medicinally important to the Empire. 
· 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
· He was one of the Islamic scholars who advanced the natural sciences in the Muslim world during the Medieval ages; a time when Europe was in choas. 
· summary of Greek, Indian and Muslim medicine was used until the 17th century 

Binomen
· Linnaeus found a solution (shortening artificial taxonomies) and he took these great lists and reduced every unique organism in the list to a name with two parts – the binomen. 
· The first word was the Genus the second the species epithet. 
· The first word was a Latin noun, the second and adjective 
· Genus name always has a capital but never the species epithet 

Binomial nomenclature
· Consists of bionem of genus and species 
· Created by Linneaus 
· Classifies species 

Biogeography
· Study of geographic distributions of plants and animals 

Chronological prediction
· Not used in science 
· Public’s opinion of prediction 
· involves horoscopes and the foretelling of future events 
· science uses logical prediction
Classification 
· Governed by taxonomy 
· Not used only by humans; ex. plants classify which pollen is theirs (only their own will initiate fertilization of ovule) 
· Difference between humans n animals is that we record these findings and pass them on

Control
· During experiments, problem is being able to control all the variables 
· Harder in the field, where other environmental variables also come into play. 
· You need to be able to see what happens when one variable changes against a background of other surrounding variables that you have no control over but need to be the same for each set of observations. 
· Precision of your measurements is also controlled by the accuracy of the tools you use 

Cuvier (Georges) 
· Catastrophe theory 
· Expanded Linnaean taxonomy by grouping classes into phyla and incorporating both fossils and living species into the classification 
· Established extinction as a fact; proposed that new species were created after periodic catastrophic floods
 
Deduction
· General to the specific – you know what will happen and test to see that it does. 
· Opposite of induction 
· “How” or “Why” questions are then asked and used as the test 
· “How” questions deal with proximate causes while the “why” questions dig deeper and look for the fundamental underlying ultimate causes 

Empirical observation
· Observation based on experience; determined from experimental data, as opposed to theoretical 

Essentialism
· Greek philosophers all believed Plato’s ideal that all organisms were unchanged unique types and their differences could be attributed to a special internal “essence”

Extinction 
· Death of last individual in species or last species in a lineage
Fact
· Once there is no longer any doubt, we now have a fact and not a theory 
· Theory and hypothesis can both become facts after A LOT of testing 
· Science is often reluctant to say that something has been proved beyond a shadow of a doubt and that theories should always be open to testing

Folk Taxonomy 
· Earliest form of classification, 
· Passed on by word of mouth, 
· Contained only 500 elements 

Great Chain of Being 
· Developed by Aristotle as the Scala Naturae 
· Organized things in a hierarchical order from God at top to inanimate objects at the bottom 
· Important because it created an organization pattern to classify the living world 

Harvey 
· Father of physiology 
· Discovered how the circulatory system including the heart and the arteries worked
 
Hierarchical system 
· System where organisms or things are ranked one above the other. Method of scientific taxonomy to group organisms into their appropriate genus 

Hippocrates
· Medicine and human biology 
· Father of Medicine because he gathered many medical ideas created the Hippocratic Corpus 
· Established medicine as a distinct discipline and its own profession
 
Historical narrative 
· Prominent basis of study for natural sciences 
· Collections of data and observations of organisms and populations 
· Natural sciences cannot use physical and chemical “laws”, must make assumptions based on induction 

Hypothesis 
· A bit weaker than a theory 
· Tentative explanation of observed phenomena or data 
· Hypothesis still must be tested, compared to a theory which has already been tested and is generally accepted 



Ibn al_Baitar 
· Worked on pharmacology using plants 
· Systematically recorded the findings of many other Islamic physicians into scientific 
· Middle ages = Islamic Golden age, 1197-1248 

Induction 
· Making general assumptions based on specific observations 
· Natural sciences use this method 
· Takes known information to predict probable outcome or behavior of something (ex. all known life needs water to survive, therefore if we find a new life form it will need water to survive)

Industrial Melanism 
· First case of allelic representation of natural selection 
· Fitness of peppered moths was decreased when moths were more visible against the tree trunks 

Lamarck (Jean-Baptiste) 
· Provided first alternative to the scala naturae 
· Proposed inheritance of acquired traits, where an organism improves itself over its lifetime and passes on its traits to offspring 
· Environmental transformation, changes essence of the organism

Law
· Laws are all universal in scope 
· Closest scientific description to a fact 
· Something must be universal to be a law, which is why biology does not have many laws 
· Biologist cannot deal with just physical and chemical laws because there is variation in things being studied due to genetics

Leclerc (George-Louis - Buffon) 
· Found animals with much similarities in different places in the world 
· Determined that the world was 70000 years old 
· Essence takes on different bodies 
· Vestigial structures functioned in ancestors, conceived by nature and produced by time

Linnaean taxonomy 
· Hierarchical taxonomic system separating organisms into groups based on similarities 
· Used binomial nomenclature system 
· Nested hierarchy, predictable system where one knows where things should go 

Mechanical taxonomy 
· Kingdom, Phylum, Class, Order, Family, Genus, Species 
· Genus=noun, species=adjective 
· During scientific revolution, 16th to 18th century
Linnaeus (Carolus) 
· Uses a unique hierarchical system of nested taxonomic groups (taxa) to organize diversity 
· He created the binomial system of nomenclature that gives every living organism a unique Genus and species name. 
· Organized the plants and animals in his Systema naturae into categories contained within larger categories – a hierarchical system. Kingdom, Phylum, Class, Order, Genus, and Species – Family was added latter as a taxon between Order and Genus 
· Linnaeus’ work signals the end of the ancient taxonomies and the beginning of mechanical taxonomies based on the physical characteristics of the organisms that being classified 

Logical prediction 
· Science uses this method of prediction. Look at known data and apply it to a related situation. 

Mechanical Taxonomy 
· Type of taxonomy used by Linnaeus

Middle ages 
· Also called medieval ages, Europe collapsed, islam prospered 
· 400-1500 AD, plagues hit Europe in early and late middle ages 
· Al-Jahiz, first thoughts on evolution 
· Alhazen, develops scientific method (965-1040) 
· Ibn al-Baitar, pharmacology using plants 

Natural sciences 
· A branch of science that deals with the physical world and a rational approach to the study of the universe

Null hypothesis 
· A statement of what would be seen if the hypothesis being tested were wrong.

Organicists
· Physicalists + Vitalists 
· Vital force replaced by the genetic program and the importance of emergence (the whole is greater than the sum of the parts) 
Physical sciences 
· Study of non-living things (chemistry, physics, astronomy…) 

Physicalists 
· Say that living things are mechanical 
· Opposed to vitalists 

Primary reference 
· The scientific paper itself. Written by the investigator and/or the team. 
Proximate causes 
· Proximate : The immediate cause that resulted in the observed reaction. What mechanism enables the organism to exhibit the behavior? 
· Ultimate: In terms of evolution, how and why did that behavior come to be? 

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 

Scala naturae 
· Aristotle 
· Classification of the living world 
· Humans on top, followed by mammals, everything that lays eggs, insects, worms, sponges, higher plants (stems, branches, leaves), lower plants (fungi), zoophita 

Secondary reference 
· Scientist or expert in the field writes an article interpreting the primary literature. 

Special creation 
· Does not support the evolution theory 
· That every species was individually created by God in the form in which it exists today and is not capable of undergoing any change 

Taxon (Taxa)
· A name designating a group of organisms included within a category in the Linnaean taxonomic hierarchy 

Taxonomy: 
· How rules are used to classifying things 
· Modern father of taxonomy: Linnaeus 
· Rules of classification of living and extinct animals 
· Based on morphology and anatomy 

Taxonomic hierarchy 
· System of classification based on arranging organisms into ever more inclusive categories

Tertiary reference 
· Publications that are not written by the experts themselves. Not a review or their own results. (eg textbook, wikipedia...) 




Theophrastrus
· Student of Aristotle; botanist
· Surviving publications include books on the growth and use of plants and a system for categorizing plants based on their reproductive strategy that garners him the title of the “father of taxonomy” 
· Father of botany (philosophized about plants) 
· Student of Aristotle 
· Publishes 10 massive books that were still used in the 1300 and 1400s 

Theory
· Prediction made after multiple observations 
· Example (insects) – It is not fact that all insects have 4 wings and 6 legs, but we theorize that they do. 

Van Leeuwenhoek 
· Father of microbiology 
· Known for his improvement of the microscope (second age of sand). He created hundreds of microscopes. 
· His first microscope - a little glass bead was inserted into a holder, and anything on the other side of that bead was magnified

Vesalius 
· Father of anatomy 
· One of the first people to systematically publish anatomy/muscles 

Vitalists 
· Say that the living world still obeys the laws of the physical world, but has a vital force (essence) that creates life. 
· Opposed to physicalists
