FULL BIO KEYWORDS LIST: LECTURE 1

Key Terms: Major Events in the History of Biology: Pre-Darwinian Biology 

	Ages of sand:
	 -Analogy describing key milestones in history of science by Douglas Adams
-4 Stages: Telescopes and Glass Lense, Microscopes, Computer Chips, Fiber Optics
- Each enhancement of sand by-products further enhanced science by creating new research fields ,improved communication, better productivity

	Al-Dinawari:
	- enhances the concepts of botany by Theophrastus
- Created book of plants in which 5 out of 6 of his published works are still used today
- Book featured Biological Life history of plants:

	Alhazen:
	- Created and outline to modern day scientific method
- Scientific method included introducing a problem, stating the hypothesis, recording all observations etc.
-Similar to all forms of research done today: both natural and physical sciences

	Al-Jahiz:
	- introduces and mentions concept of evolution even before Darwin was born
- Mentions concepts similar to natural selection, organisms developing new characteristics for survival due to environmental factors and becoming new species
- Animals who are successful in breeding are capable of passing on successful traits to offspring

	Aristotle

	- Collected giant lists with descriptions of living organisms and non living things from Greek world and created an hierarchy organizing these things
- Identified traits which differentiate living and non-living things
- He gives us for the first time ever, and organized view of the living world. The hierarchy (Scala Naturae) organized things on superiority and distance to god.

	Artificial Taxonomy:
	- First implemented by Aristotole
- Aristotle devised a taxonomy (or set of rules) which organized living and non living organisms in an hierarchy and wrote it down on paper
- Transition from folk (transfer of knowledge between generations via physically telling somebody) to artificial taxonomy = recording it down.

	Avicenna:
	- Philosopher from Byzantium and islamic World
- Extremely interested in medicine and added new methods of medical treatment to Hippocratic Corpus
- Implemented Indian medicine to Hippocratic Corpus

	Binomen:
	-also known as binomial name
- method of naming organisms

	Binomial nomenclature:
	- Naming of organisms consisting of two names. 

	Biogeography:
	- The study of geographic distributions of plants + animals

	Chronological prediction:
	-predicting something that will happen in the future.
-Making a decision and then prediction what will happen after.


	Classification:
	- arrangement of organism into hierarchical groups based on how closely related they are.

	Control:
	-in an experiment, it is the condition in which all other conditions are compared and based upon.

	Cuvier (Georges):
	- French philosopher who developed theory of catastrophism
- Basically reasons that each layer of fossils represented the remains of organisms which died due to local catastrophes.

	Deduction:
	-Primary method of developing scientific theories for physical sciences
- Start with general and move into specifics
- Analyzing an universal case (everything is tested)

	Empirical observation:
	-Observing first hand (in person) not observing and analyzing using theory and logic.

	Essentialism:
	- Belief in which all things have their own defined characteristics and it will never change
- Application to biology was that people did not believe that organisms can adapt and change, thus modifying their characteristics

	Extinction:
	-when a species is completely wiped off the earth

	Fact:
	- Something that is indisputably the case
- No such thing as a fact in sciences. Even Laws are only 99.9% factual.

	Folk Taxonomy:
	- Original method of classifying organisms in a region.
-E.g. Shamans passing information to shaman's of the next generation about characteristics of plants and animals

	Great Chain of Being:
	- Essentially the concept or basis of the scala naturae
- God is at the top, followed by organisms closest to God

	Harvey:
	- First person to figure out circulatory system and the purpose of ventricals, blood vessels, arteries etc.
- Becomes father of physiology
- Add from podcast

	Hierarchical system:
	- System in which the superior entity, object, person, thing is located at the top of the hierarchy and the inferior entities, objects, persons, things are located at the bottom:
- E.g. scala naturae

	Hippocrates:
	
- Revolutionized medicine by creating the Hippocratic corpus
- Hippocratic corpus was collection of writings and findings of all greek physicians. It was written down, copied and shared amongst all physicians in the community. 
-Becomes universal tool of medicine. Hippocrates gives us medicine

	
Historical narrative:
	- History- study of past events and discoveries

	Hypothesis:
	-An educated guess
- Wait until monday lecture to see Houseman's explanation


	Ibn al-Baitar:
	- Focused on pharmaceuticals and medicinal applications of plants
- Finds methods to increase potency and rules for doses when using plant medicine
- Among many Byzantium and Islamic Philosopher during middle ages



	KEYWORD
	MEANING/DEFINITION

	Induction
	- A form of reasoning (inductive reasoning).
- a process of reasoning, used especially in science, by which a general conclusion is drawn from a set of premises, based mainly on experience or experimental evidence. (World English Dictionary)
- In science, inductive reasoning aims to make a generalization based on many observations. Ex: one observes many animals that have 6 legs and 4 wings, therefore this animal is an insect and insects have the aforementioned traits.
- Specific  general.

	Industrial melanism

**MIDTERM**
	- The increase of melanic (dark) forms of an animal in areas darkened by industrial pollution. (Oxford)
[bookmark: _GoBack]- the darkness—of the skin, feathers, or fur—acquired by a population of animals living in an industrial region where the environment is soot-darkened. The melanization of a population increases the probability that its members will survive and reproduce; it takes place over the course of many generations as the result of natural selection of the lighter, more conspicuous animals by predators. (Encyclopedia Britannica)
- First real evidence of Darwin’s “Natural Selection Theory”
- 1st example of a heritable trait undergoing a population allelic shift.  
- If an individual is not fit (not able to reproduce and pass on their alleles) the gene pool changes. 

	Lamarck (Jean-Baptiste),
	- Jean-Baptiste Lamarck, pioneer French biologist who is best known for his idea that acquired characters are inheritable, an idea known as Lamarckism. (Encyclopedia Britannica)

- A theory of biological evolution holding that species evolve by the inheritance of traits acquired or modified through the use or disuse of body parts. 
- Use or disuse ex: giraffes got longer necks because their ancestors stretched their necks to reach tree leaves.


	Law
	- A theory; an observation made in many situations, researched, tried and tested.

- What differs a theory from a law is that laws are universal. No matter where in the universe you are, on the moon, on earth, or elsewhere in space, a law can be applied universally.

- ex: Newton’s laws of motion

	Leclerc (George-Louis - Buffon),
	

	Linnaean taxonomy
	-Linnaeus’s biggest contribution: nomenclature of the whole world
- A type of biological classification created by Carl Linnaeus, in which there are 3 Kingdoms (Plants, Animals and Inanimates [Rocks and Minerals]), further divided into class, orders, families, genera, species.
- notes the relationships and similarities between organisms, through hierarchy.

	Linnaeus (Carolus),
	- Swedish Naturalist
- Father of Taxonomy. Presented the idea of binomial nomenclature
- Took all the written descriptions of the organisms that had been catalogued in the world at that point in time and he organized them without the scala
- organized into nested categories; a hierarchical system of organizing content that was predictive.
2 huge contributions: organizes the living world in a mechanical way that is nested and predictive and he creates unique names for everything in the world; rules that still persist today. 

	Logical prediction
	- Used differently by general public and science.

- General public: chronological predictions, which predicts things that will happen in the future
- In science, predictions are based off an amassment of data and observations
- You look at a whole bunch of information and make a prediction on it—really it’s a hypothesis. They’re based on a series of observations.


	Mechanical Taxonomy
	- Gives prediction: i.e, if something is in this position, it inherits a bunch of characteristics/traits from above
- And that type of hierarchial system is referred to as mechanical taxonomy. It’s mechanistic.
- biological component; ex Linnaeus recognizes 3 major kingdoms: inanimate, plants, animals, and then subcategorizes them into subgroups.

	Middle ages
	- Early Middle Ages  400-700 (Dark Ages)

- High Middle Ages  1000- 3000. Ring around the Rosie: Story of the collapse of the european economies. All the written knowledge base of greeks and romans was still there, but nobody is studying it. After collapse, there was rebuilding, little commerce and nothing was happening

- Late Middle Ages  Population base gets big enough to be sustainable in terms of commerce and agriculture. Scholarship continues once again. Science begins to take off
- No change in the perception of the living world. A great chain of being where every organism has a unique essence. In spite of all this boom, the scala natura still holds. There is absolutely no change in how we interpret the living world at that time. There is one god at top of the scala, as well as the addition of the angels.
- Al- Dinawari expands on Theophrastus’ knowledge
- Avicenna takes Hippocratic orphus and adds medicinal knowledge from India.
- Al hazen proposes a scientific method. 
- Ibn al-baitar specializes in pharmaceutical/medicinal properties of plants.

	Natural sciences
	- works with living (animate) objects.
- More than physical and chemical laws (Genetics)
 genetic variability
- NOT universal
- based on stories/ descrition rather than checking against laws and theories.
- can have multiple theories to explain things
- describes relationships.


	Null hypothesis
	- The null hypothesis is the proposition that implies no effect or no relationship between phenomena. The null hypothesis is popular because it can be tested and found to be false, which then implies there is a relationship between the observed data.

	Organicists
	- Schism starts to disappear between Physicalists and Vitalists (Natural). Factions disappear
- Concept is that everybody is an organicist. 
- Laws of physics and chemistry apply to biological function. There are proteins that act like machines but have been created by the genetic code.

- Through the genetic code and the variablility out there we have the concept of emergence… The whole is more than the sum of its parts  You can physically put these things in one place but when they come into one place they function in a different way than the properties of the single elements. 
- The theory that the functioning of living organisms is determined by the working together of all organs as an integrated system (Collins English dictionary)




	Physical Sciences:
	- the universal  study of inanimate objects. Physics and chemistry are considered to be physical sciences. All physical science is based on empirical observations and data. Experimentation is the preferred method of this science. It is a single theory science, which means that there can only be one right theory .


	Physicalists:
	A philosophy or theory that all living things are machines with the exception of human beings


	Primary reference:
	a scientific article written by the scientist or person who has done the research about this topic. The article reflects ONLY the work of the person writing it.


	Proximate causes:
	The questions physical scientists ask when examining a theory, such as HOW? These questions usually lead to experiments.


	Sampling error:
	The error that occurs when observing data of a small sample of the population. Due to genetic variability, the sample of the population does not necessarily reflect the population as a whole. Also it is only the measure of approximation. Averaging all the values can give you a sense of the real value.


	Scala naturae:
	Is the great chain of being. Reflects the views of humanity and there strong belief in essentialism. There was a God or Gods at the top and soil/ hell at the bottom. Everything else fell into a level that due to its relationship with the higher power. (ie. god, angels, bird, clerge, people, wild animals, etc.)


	Secondary reference: 

	Scientific review article. Created by someone who compiled all the data and research from other scientists (using primary references) to create a general article. This is useful to anyone looking for a lot of information for a specific topic.

	Special creation:
	The view that species were brought onto the planet at one point in time and since that point the species have no changed (essentially, no evolution). These species are not old and were first brought on this planet Oct. 23rd 4004 BCE


	Taxon:  
	- the name of a taxonomic group/ classification group of organisms included within a category in the Linnaean taxonomic hierarchy. 


	Taxonomy:
	- the science of the classification of organisms into an ordered system that indicates natural relationships (pg. 417)


	Tertiary reference:
	More of a narrative and story with some scientific facts. Written usually by generalists and not scientists. No content is referenced and therefore it is not acceptable as reference.  It is acceptable to start your research using these references, since they usually give you a general idea of where you need to start looking for more information. Examples are Wikipedia and national Geographic.


	Theophrastrus:
	Greek philosopher and scientist. Also known as the “ancient father of taxonomy” for classifying all the plants into one giant book based on the plants reproductive and anatomic features.  His classification is still used today by botanists due to its accuracy


	Theory:  
	A group of ideas intended to explain something based on observations of patterns and general principles. Theories are more like superstitions in the sense that they can be supported with facts. Yet, since they can not be proven universally like laws, they remain a theory


	Ultimate causes:  
	The question natural scientists ask, such as WHY? The information is usually based down through historical narratives and is variable with evolution


	Van Leeuwenhoek:
	- Merchant who created the first telescope but refused to share his knowledge on how to create one


	Vitalists:  
	- people who believed that physical and chemical laws applied to living things yet there is also a vital force (essentialism) behind each living thing
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