PreDarwinian Biology Notes
Introduction
Biology
· Defined in the 19th century
Renaissance
· Physical sciences (physics, physical mechanics, mathematics, astronomy) were more developed than natural sciences
A Brief History of Science and Biology before Darwin
Biology’s History
Starts in 400 BCE to the start of the Medieval ages (Middle Ages), and the fall of Rome in 450 CE
Science in the Medieval Ages
· Christian European: little to no progress in sciences
· Muslim: the works of Greek and Roman philosophers are the springboard for the golden age of Islam
Douglas Adams’ “Four Ages of Sand”
· Telescope: sand was ground to form lenses that allowed humankind to look out to the distance and observe the universe
· Microscope (1670): sand was ground to form lenses that allowed humankind to look into smaller world around us. This begins to unravel the detail of the cell
· Silica chip (1960): Access to computational strengths permitting the analysis of data. Mathematical models of biological systems, ecosystem structures, even unraveling the evolutionary history of organisms becomes possible. It becomes affordable to everyone
· Fiber optic cables: allows the transmission of huge amounts of data and information at lightning speed around the world, which is woven into the internet Social and peer-to-peer networking allows scientists of the world to look together on global scale problems
Greek Philosophers
Believed the world had never changed and existed forever, and three of these philosophers make first contributions to an understanding of the living world
Hippocrates (460~370 BCE)
· In the area of medicine and human biology
· Gathered all of articles in human biology and medicine around the world published a book “Hippocratic corpus”
Aristotle (382 ~322 BCE)
· Student of Plato
· In the field of zoology
· “The History of Animals”
· Organize al the collection of animals and put them into the “Ladder of Life,” or Scala naturae
· Gods were at the top of the great chain of being, humans underneath them; at the bottom were the inert world and elements, and in between were all other types of living things
Theophrastus (371 ~ 287 BCE)
· A botanist and a student of Aristotle
· Surviving books on the growth and use of plants and a system of categorizing plants based on their reproductive strategy
· “Father of Taxonomy”
Each of these works are lists or catalogues of the living world that really didn’t address the biology of organisms themselves
· 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,” al philosophy called essentialism
With fall of Rome under the attack of the Germanic Goths, the western world falls and the medieval age starts
Medieval Ages
The collapse of Rome threw Europe into Dark ages, and the great works of the ancients were hidden away in the monastic libraries
A brief surge in the 800~900’s was based mainly in law, arts and architecture, not the natural sciences
The black plague then sweeps across Europe between 1347 and 1351 kills 50% of the population
A minor climatic change wreaks havoc with the food supply and the economic setback stalls the advance of science
· Open revolt across Europe threatens the authority and infallibility of the church as Prostantism takes hold
Types of Taxonomies
Folk Taxonomy
· The spoken word was the only classification and its rules were passed down between generations
· People have used folk taxonomies to organize variety of different things including natural world that surrounds them
Artificial Taxonomy
· Plato, Aristotle, Theophrastus were the first to use artificial taxonomy
· Wrote down the information contained in the folk taxonomies compiling lists of living things (Aristotle: animals, Theophrastus: plants)
· These ancient Greek texts were passed between generations and translated into Latin and Arabic, becoming a reference tool used around the world
· By the time of the Roman Empire that extended over all of Western Europe, and around the Mediterranean these lists of natural things included animals and plants that were economically and medicinally important to the Empire
· Eventually the lists grew longer and were based on detailed descriptions of the objects being classified rather than unique names for the animals or plants
Mechanical Taxonomy
· Linnaeus took the great lists of artificial taxonomies and reduced every unique organism in the list to a name with two parts – the bionomen (the first word was the Genus the adjective, and the second word was the species epithet)
· Linnaeus also organized the plants and animals in his Systema naturae into categories contained within larger categories - a hierarchical system (Kingdom, Phylum, Class, Order, Family, Genus, Species)
· Linnaeus’ work signals the end of ancient taxonomies and the beginning of mechanical taxonomies based on the physical characteristics of organisms that being classified. He used similarities in appearance when grouping his organism’s characteristics
· This taxonomy is called mechanical taxonomy because the groups weren’t really based on the biology or relatedness of the organisms Linnaeus didn’t know about evolution and Darwin won’t purpose it until much later
Terribly Troublesome Terms
· Theory: an explanation or model that explains events in the natural world and makes predictions on how they will occur. Based on a broad range of observations that have been backed up by multiple hypothesis that have tested the theory to be sure that it is sound and true
· Hypothesis: rived at by examining the existing literature on science or by observations of the natural world, and from these come an idea of how something works or behaves. The only scientifically sound hypothesis are those that can be tested
· Inductive: inductive reasoning involves an explanation for a phenomenon by making observations and although it is not possible to observe every circumstance an explanation is proposed It is often referred to as bottom up and one of the consequences of this type of reasoning it is always open for correction or change
· Deductive: deductive reasoning the general principle is described and is then tested. It this case as soon as a test does not support the principle it is falsified then rejected. This is also referred to as top-down and is the type of reasoning associated with many aspects of the physical sciences
Physical Sciences and Natural Sciences
· Natural sciences were grouped under the derogatory term of the “descriptive sciences” because their work did not involve the type of “mathematics” associated with the physical sciences
· Natural scientists are working with a more variable world of living, animate objects compared to the uniformity of inanimate objects of the physical sciences
· Physical, chemical, and mechanical laws acted on these inanimate objects all acted the same. The natural world behaves according to the chemical and physical laws, and the chemical reactions and the structural matter of the living world falls right in line
· Physicalists felt that all living things, with the exception of human, were machines and that it should be possible to reduce the machines into the various parts that made the whole machines work
· Natural scientists (vitalists) there was something special about living things compared to the inanimate world – they had a vital essence of live but beyond that they could not explain what it is in a way that would satisfy the reductionist views of the physicalists
· This divide between physicalists and natural scientists would continue until the underlying genetics of what that vital force was discovered
· Around 1930 the best of the two views of life were combined in the organacists (holistic) view that life was ruled by the laws of physics and chemistry but through the genetic program the whole was more than the sum of its parts – a concept referred to as emergence
· For the physical scientists their laws were universal and applied anywhere around the world
· For the natural scientists their best theories only applied to our planet and were not universal since there was no evidence of life anywhere else in the observable universe
· The great philosophers of science, who were biased by the oldest science of physics, refused to allow any biological theory to rise to the vaulted level of a law – and it remains so to this very day
· Prior to the scientific revolution, scientists observed the world and created explanations for their observations – narratives. Narratives were replaced with experiments rather than stories
· Naturalists felt that scientific investigation through experimentation and deductive reasoning was a far superior approach to the inductive reasoning of their natural science colleagues
· In the physical world of no variability there can only be one explanation and if the theory is disproven it must be modified to accommodate new findings or be discarded
· Natural scientists cannot rule out very single possibility since there is so much variability in the world. There may be one or more theories that can potentially provide an explanation, or maybe one that has not been thought of
· Ernst Mayr: both physical science and natural science apply but to differing degrees in biology depending on the type of questions being asked
Designing and Reporting a Scientific Experiment
· Usually experiments are done in labs where few of variables can be altered, as opposed to doing outside the field, where other environmental variables come into play
· The precision of the measurements is also controlled by the accuracy of the tools you use to make the measurements The more measurements you make, the more average  all the measurements will approximate the true value
· Primary literature: the authors were directly involved in the work
· [bookmark: _GoBack]Secondary literature: articles written by experts and is peer reviewed but they summarize scientific topics as review articles
· Tertiary literature: written by the scientists and is often a very general summary (ex. Textbooks)
