Biology-Major Events in the History of Biology

Predarwinian and the natural sciences:
· 400 BCE -450 CE: Greek and Roman ages
· 450- 16th century: medieval ages, Rome falls as a dominant civilization, discoveries within science stall
· 16th-18th century: renaissance and scientific revolution, major advances in the scientific revolution herald the start of the Modern age of science 

Darwin and evolutionary thought 
· Late 1800s-mid 1900s

Modern theory of evolution 
· Mid 1900s-present

Douglas Adams (1952-2001):
· Author of “The Hitchhikers’ Guide to the Galaxy”
· Reflected on science, religion and history of the planet earth
· Proposed we look at the advances in science based on his four ages of sand (silica/glass)
· First: telescope (1608). Sand in the form of glass was ground to form lenses that allowed humankind to look into the distance and observe the universe and planets of our solar system.
· Second: microscope (1678). Starts to unravel the detail of the cell
· Third: computer chip (1961) gives science access to computational strengths permitting the analysis of data and was able to integrate material faster. This, however, was not very efficient and very large. 
· Fourth: fiber optics (1980s).  The use of glass in fiber optic cables allows the transmission of huge amounts of data and information at lightning speed around the world. 


Predarwinian-Greek and Roman Ages (400 BCE-450 CE)

Philosophers

Hippocrates
· (460-370 BCE)
· Surgeon
· Father of western medicine
· Collected all writings on medicine, stitching it together to create the Hippocratic corpus



Aristotle
· (400 BCE-450)
· Contributed to science in the field of zoology
· Classified organisms, putting them into groups
· Ordered the living world
· Created the Scala Naturae- the great chain of being (gods at the top, humans underneath the gods, at the bottom was the inert world and the elements)
· His work remained the ultimate authority in understanding the secular world until the rise of modern knowledge in the 16th century


Theophrastus 
· (371-287 BCE)
· Student of Aristotle
· Attributes plants to their medical characteristics 
· Put together a sequence of classification for plants tat is still mostly correct today
· “Father of taxonomy”


Types of Taxonomies 
· Folk (organization of the living world)
· Artificial (written lists that could be organized in lists
· Mechanical
· Natural (evolutionary)
· Cladistic (phylogenetic)



Predarwinian- Medieval Ages (450 CE- 16th Century)
· Monotheistic religions
· Nothing has changed in the Scala Natura since Aristotle put it together


Special Creation
· Species don’t change and are not old
· Each species created on Oct. 23, 4004 BCE
· Set an age for the earth
· 
Europe
· 400-700 early middle ages
·  Dark ages, caused by the collapse of Rome
· Great works of the ancients hidden away in the monastic libraries
· 1000-1300
· Enough money for the church to become major modulator for civilization and culture
· Great cathedrals built
· Potential for science to progress
· 1300-1500 late middle ages
· 1347-1351 BLACK PLAGUE
· Takes infancy of Europe’s economy
· Kills many (as much as 50% of the population)
· And progress that had been made in science was lost


Byzantium and Islamic World
· No plague
· Constantinople became the second Rome academically and culturally 
· While Christian Europe fell in the Dark Ages, the Arabic translations of the works of the Greek philosophers and Roman scholars became the foundation for the golden era of the Muslim world
· Constantinople fell under attack of the Ottoman Empire (1453) and the golden ages came to an end
· Collected works of ancient Greece, Roman Empire and the Muslim world became available to all European scholars before Constantinople fell

Al Jahiz
· 781-869
· Wrote the “Book of Animals” which proposed the struggle for existence, the food chain and evolution

Al-Dinawari
· 826-896
· Catalogued plants

Al-Baitar
· 1197-1248
· Created pharmaceutical catalogue of medical plants (once translated into Latin was in use until the 18th and 19th centuries)

Avicenna
· 980-1037
· Summarized Greek, Indian and Muslim medicine
· Added knowledge of medicine from Islamic world to the book of medicine used until the 17th century 
· Added suggested doses and recommendations
· Added more plants to Theophrastus’ book



Alhazen
· 965-1040
· Came up with scientific method 
1. Observation
2. Statement of problem
3. Formulation of hypothesis
4. Testing of hypothesis using experimentation
5. Analysis of experimental results
6. Interpretation of data and formulation of conclusion
7. Publication of findings


The Scientific Revolution and the Start of Modern Sciences (16th-18th Century)

Van Leeuwenhoek 
· First microscope (1673)
· Out of the 200 made, 9 still remain

Andrea Vesalius 
· Anatomy
· “father of anatomy”
· Published illustrations of the human body

Harvey 
· Anatomy and physiology (1650’s)
· Observed the live body
· Known for figuring out the human circulatory system
· “father of physiology”

Linnaeus
· Systema naturae (1735)
· Classified living things into a hierarchy 












Types of Taxonomies 

· Folk
· Spoken word was the only way that the classification and its rules were passed between generations

· Artificial 
· The ancient Greek philosophers wrote down information contained in the folk taxonomies
· Ex. Aristotle the animals and Theophrastus the plants
· These ancient Greek texts were passed between generations, translated into Latin and Arabic, becoming a reference tool used around the world
· Plato and his students organized these writings of the philosophers, organizing the living world in written form

· Mechanical
· Linnaeus took the very large lists (artificial taxonomy) and reduced every unique organism in the list to a name with two parts (the binomen)
· The first word: the Genus- Latin noun, first letter upper case
· The second word: the species epithet- Latin adjective, lower case
· Italics used 
· Also organized the plants and animals in his Systema naturae
1. Kingdom
2. Phylum
3. Class
4. Order
5. Genus 
6. Species
· Didn’t have “family” or “phylum” yet,
· Referred to as mechanical because some of the organisms classified within the same group weren’t related on a biological level, simply in appearance

· Natural (Evolutionary)
· “Family” added to hierarchy 
· Organizing organisms based on evolutionary and phylogenetic patterns

· Cladistic (Phylogenetic)
· Technological advances allowed for DNA analyses, allowing for better categorization, therefore phylum was added to the hierarchy
· Modern taxonomy used today






Physical Sciences and Natural Sciences

Physicalists
· With the exception of humans, all living things are machines (Descartes 17th century)

Vitalists
· Physical and chemical laws apply but living things have a vital force (essence)

Physical vs. Natural Sciences
· Divide between the sciences culminates the scientific revolution
· Physical scientists working with something universal
· Natural scientists don’t know if what they are finding is universal, localized


	Physical Science
	Natural Science

	· Inanimate objects
· Physical and chemical laws
· Universal 
· Based on empirical observations
· Experimentation preferred method
· There can only be one explanation, if it disproven, it must be modified to accommodate the new findings or be discarded
	· Animate objects
· More than physical and chemical laws (genetics)
· Not universal
· Based on historical narratives
· Induction most used method
· There can be many theories 
· Single falsification not necessary to abandon a theory



Deduction
· Describing from the general to the specific

Induction
· Describing from the specific to the general

Anatomy of a scientific explanation (theory)
· Two parts
· Pattern
· Mechanism or process
· Questions being asked
· What?
· How (proximate cause)? 
· Or Why (ultimate causes)? 

Proximate Causes (physical science-like biology)
· Addresses the mechanics of the here and now and most often is observed through morphology and behaviour expressed as the phenotype
· Genes in action
· Experiments
Ultimate Causes (natural science-like biology)
· The changes in the genetic programs and the underlying genotype
· Variable (probabilistic)
· Evolutionary past
· Historical narratives

Organicists 
· 1930
· Changing thoughts on what living things are
· Combination of physical and natural sciences
· Vital force replaced by genetic program and the importance of emergence (swarm behaviour)

Scientific Method
· Theory and fact
· Hypothesis
· Law
· Something can only be a law if it is universal
· Prediction (logical vs. chronological)

Steps or stages
· A question that needs to be answered
· Gather known information
· Develop a hypothesis and test it
· Interpret the results of the test
· Retest
· Publish results

Distribution of Scientific Facts
· Journal selection
· Manuscript preparation
· Peer review
· Revision
· Publication

Types of Literature
· Primary
·  Author does all research
· Secondary
· The writer isn’t the one who does all of the research but they are familiar with and understand all of the research
· Ex. Scientific review article
· Tertiary
· Written by the scientists and is often a summary
· Ex. Textbook
[bookmark: _GoBack]Key Words (not in note)

Binomial nomenclature
· Formal system of naming species of living things by giving each a name composed of two parts, both of which use s
· First part identifies the genus in which the species belongs, second part identifies the species

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

Chronological prediction
· Involves horoscopes and the foretelling of future events
· Not the type of prediction used in science 

Cuvier
· Established the fact of extinction of past life forms
· Explains diversity using his catastrophic theory (extinction occurred due to a catastrophe on earth)

Empirical observation
· More relying on information obtained by an experiment

Essentialism
· The view that, for any specific entity (such as an animal, a group of people, a physical object, a concept), there is a set of attributes which are necessary to its identity and function
Extinction
· The death of the last individual in a species or the last species in a lineage 
· Theory developed by Cuvier

Fact
· Something that is proven to be true

Hierarchical system
· Developed by Linnaeus 
· Kingdom
· Phylum
· Class
· Order
· Family
· Genus Species


Historical narratives
· Historical word of mouth passed on through generations 
· What societies learn to identify things as by default

Hypothesis
· A working explanation of observed facts

Industrial melanism
· Populations (peppered moth) genetic composition changed from light to dark, demonstrating the changing of a species’ genes
· Those who were dark lived vs. those who were lighter in colour 
· Demonstrated Darwin’s theory of natural selection

Lamarck
· Transmutation of species
· Inheritance of acquired traits

Law
· Can only be considered a law if it is universal

Leclerc
· One of the first biogeogrophers 
· Questions why there are similar populations of animals
· Tries to explain the changing diversity based on location
· Animals arrive and as they move to new environments, the animals begin to change, adapting to where they have been found

Logical prediction
· Most commonly expressed as an “if” or “then” statement 
· Works with inductive approaches

Null hypothesis*
· An essential part of any research design and always tested, even indirectly

Sampling error
· Deviations from expected ratios due to chance occurrences when the number of events is small.
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