Darwinian Thought

1) George-Louis Leclerc, Comte de Buffon

-writes Histoire Naturelle which becomes one of the most comprehensive looks at the world of animals of the time
-beginnings of biogeography, the study of the geographic distributions of plants and animals
-notices animals have similar basic appearance but vary in the physical expression of the essence because of environmental factors
-morphologies (anatomical structure) modified, lead to comparative morphology
-vestigial structures suggestion

-argues changing diversity overtime and that earth was 70000 years old

2) Eramus Darwin, Charles Darwin’s grandfather

-translated Linnaeus’ system naturae into English 
-Zoonomia, laws of organic life, mostly about medicine, speculated on the diversity of organisms and how they had arisen, turned into temple of nature
-questioned whether everything appeared at the same time
-publishes a poem, Temple of Nature, that describes like first appearing as microscopic organism in the ocean increase in complexity with time, moving onto land where they are feed by vegetation that appears, gradual change, some type of linear sequence between organisms

3) Cuvier

-notices remain of animals in sedimentary rock that no long exist
     -> creates the term extinction for the fossils and the lost species
-collects bones and notices similarities, creatures similar to animals now but different in form and appearance 
-means that all animals weren’t perfect in their form and their role on earth
-catastrophism, extinctions were the result of major catastrophic events, usually geological
-his student links them to the biblical flood
-notices similarities between extinct and living species, begins comparative anatomy
-adds phylum 

4) Lyell
-changing biodiversity and fossils found in the rock are a result of much more gradual process
-in layers of rock, mineral composition and fossils change overtime
-always the same sequence in the sediments
-used geological stratigraphy  to  create a time scale based on major changes in the layers of rock, reflects history of the earth
-sedimentation takes long, believe age of earth to be much longer 
-theory on gradual changes based on the “Rock Cycle”, explains appearance and disappearance of fossils
-uniformitarianism, geological process that sculpted the earth over long period of time
-this cannot happen in only 6000 years

The main idea is that rocks are continually changing from one type to another and back again, so the elements that make up rocks are never created or destroyed — instead, they are constantly being recycled. (Rock Cycle)

Carbon is the backbone of life
carbon cycle, the global circulation of carbon atoms, especially via the processes of photosynthesis and respiration.
moves in dependently on sea and land
largest reservoir sedimentary rock, Most available carbon is present as dissolved bicarbonate ions HCO3-, atmospheric card CO2, calcium carbonate (Insoluble salts) CaCO3

5) Lamark 
-change in biodiversity over a long period of time 
-first person to give an explanation, tentative mechanism, transmutation of species 
-proposed the idea of inheritance of acquired traits 
-traits that were augmented, improved and enhanced during a lifetime then passed on to the next generation
-use it or lose it, body parts grew in proportion to how much it was used
- infusarian, becomes increasingly complex with time, rising by spontaneous generation, linear sequence, natural improvement and complexity

(he didn’t know that in animals when an embryo forms there are a certain set of cells that will be used to produced gametes later in life, germ cells are set aside early in life that are unaffected by the life of the individual)

Lamark- transformation of the essence by the environment
Transformation of finalism - essence itself is changing, organisms improve themselves
Transmutation-random and sudden appearance of change in time 

6) Wallace 
-studied organisms in the Amazonian rain forest collecting specimens and describing the geology of the areas 
-he also has ideas about how populations of organisms change overtime that mirrored Darwin’s research 
-Darwin sent Wallace’s research to Lyell and they both ended up presenting their papers together at the Linnaean Society of London 

7) Darwin
-provides an explanation using natural selection, mechanism for evolutionary change
-he pointed out to understand the slow gradual changes in earth’s biodiversity, we should look at the variation contained within a population
-if there is a trait that is increasing the fitness of certain phenotypes (breed, have offspring) the underlying mechanism will cause it to become more common within the population
-5 theories proposed in the origin of species that  explained the changing biodiversity and the process he refers to as natural selection is the most important
-does not propose evolution 
-problem of what is the cause, the underlying factor of the last three
-requires the advent of genetics


[bookmark: _GoBack]Natural Taxonomy 
-rule of evolutionary relatedness
-organisms in a taxon must all have a common ancestor
-should reflect evolutionary relations between different groups
-use of anatomical characters and if organisms had the same functional structure they were considered to have a common ancestor
-often organisms looked and functioned the same but had different ancestors
-potential for bias

No constancy of species and Common ancestry 

1) No constancy of species
-Cuvier mainly studied vertebrates 
-the fossil records of Darwin’s time were inadequate
-random best guess in terms of predicting where fossils were found
-missing invertebrate fossils which are a huge part of the diversity of the earth, which were thought to not be able to fossilize 
-missing transitional forms, intermediates were very few 
-now, there are major changes in understanding
-we can now date them, a lot of data to better understand extinction
-big advent with continental drift theory that allows us to better predict where to find fossils

-transitional fossils allowed us to understand the evolution of the horse
-by findings bones of the limb and jaw, we understood as its environment changed and it moved into to the grass lands it was subject to predation, had to become rapid runners so its limps elongated, developed three toes
-also because plants developed more abrasive material, the horse developed tough thick enamel
-missing link between reptile and bird (feathers, wings and tail)
-missing link between chimpanzee and humans


2) Common ancestry
1- comparative anatomy (Cuvier) 
-found that organisms can have the same bone structure that are all modified for   different purposes/functions
-homology – divergent, similar in evolutionary background but not in function
-useful for in preparing phylogenies
-homoplasy – convergent evolution, where animals are modified with the same function but are not even related, do not have similar ancestry  (ex. Flight of bird, bat and teradactle) 
-based on morphology, appearance
-phenotypic similarities that evolved independently in different lineages 
-huge problem, not trying to confuse divergence with convergence 

2-comparative embryology,  there are patterns in development that certain groups share
-you can divide the whole the animal world based on how they develop
3-vestigial structures, that were once functional for ancestors 
-goose bumps, when cold or frightened, added insulation, made to seem bigger 
-nictatating membrane in the eye, use to provide protection 
4-Molecules, genetic sequences can indicate relation 
-big block of amino acids as well

Pasteur
-life does not come from spontaneous generation
-germ theory, some kind of living plasma 
-performed experiments that proved without contamination living species could not develop 

Cell Theory (Shwann and Schiender)
-a compartment with a nucleus in it 
-(kernel) fundamental unit of life
-all organisms have them 
-cell division comes from the division of other cells
-individual ones  have all the characteristics of life                                                                                                                                                                                                                                                                                                                                                                                                                                                                     

Mendel
-rediscovered
-laws of segregation of characters  and laws of independent assortment 

phylogenies, the evolutionary history of a group of organisms, likely relatedness 
-Linnaeus create phylogenies base anatomical structure
-allows to analyze evolutionary process
Crossword

Side note: Protista (the single-celled eukaryotes); Fungi (fungus and related organisms); Plantae (the plants); Animalia (the animals); Monera (the prokaryotes)

The philosophy of living things saw them as being made up of small machines. PHYSICALISTS 

The age the science starts with the scientific revolution. MODERN

The kingdom of multicelled saprophytic organisms that have a cell wall composed of chitin. FUNGI

The kingdom of multicellular organisms that have to feed by swallowing other organisms whole or in chunks. (8) ANIMALIA

In classification scheme after Kingdom, Phylum, Class comes this taxon.  ORDER

Historical narratives ask this type this type of questions. WHY

Of hypothesis and theory this is the more general finding that has the broadest application. THEORY

The first part of the binomen, a species name. GENUS

Both theory and hypothesis must be able to withstand this. TESTING
 
The major taxa recently changed, and this new one was added at the very top of the scheme. DOMAIN

The kingdom of multicellular photosynthesis. PLANTAE

Prokaryotes are before the kernel and eukaryotes have a true kernel – what’s the kernel? NUCLEUS

The Latin name for the great chain of being proposed by Aristotle. SCALA NATURAE

Your textbook is an example of this type of literature. TERTIARY

Type of cause that a molecular biologist is working with when comparing the frequency of DNA sequence of the gene that causes a genetic disease in the isolated population of immigrants on a south pacific island to the country that they arrived from. ULTIMATE

Natural sciences and physical scientist both agree that the objects they study are subject to these laws as well as those of physics.  CHEMICAL

Organism that lived in the past but no longer living on earth are said to be this. EXTINCT

Physical sciences deal with this type of material, biologists don’t and it is one of the reasons that natural sciences were not part of the scientific revolution. INANIMATE

This hypothesis explains what happens if the manipulated variable in an experiment doesn’t have an effect. NULL

The fundamental theory of biology was proposed by a zoologist and a botanist. CELL

The evolutionary history of a group of organisms is expressed as this. PHYLOGENY 

If you don’t take enough measurements your result may be subject to this type of error. SAMPLING 

Pasteur discredits this for of generation for how living things first appear. SPONTANEOUS

The eukaryote organisms are all grouped into this taxon. EUKARYA

Have the number of major taxonomic groups changed since they were first proposed by Linnaeus? YES

If a major scientific finding is applicable throughout the universe it reaches this level, biological laws will never reach this level of universality is the sole criteria. LAW

In this type of review other scientist working in the same area as you look over your manuscript and make recommendation on whether it should be published.

In its simplest form a historical narrative is this. STORY

Taxon below phylum but above an order. CLASS

Douglas Adams’ divides the history of modern science into four ages, what was the principle investigative tool of his second age of sand. MICROSCOPE

The number of Kingdoms in Linnaeus’s classification.  TWO

Once the genetic code was found and combined with Darwin’s theories and there was an explanation for the unique vital force these two philosophies on what life was were combined…
ORGANCISTS

Biology is first described as a science in this century; it marks the start of a better understanding of the living world. NINETEENTH

The way that organisms in the Kingdom Fungi get their nutrients. ABSORPTION 

Layers of sedimentary rocks that tell geological history. STRATA

The major taxon is higher than a class but lower than a kingdom. PHYLUM

As more and more evidence supports a theory it may become this. FACT

The Greek philosopher who is given the title father of taxonomy (Theophrastus) worked with these organisms. PLANTS

This type of literature is written by the investigation that work in the field but is a review of a special topic and then reviewed by their colleagues in the same field of accuracy. SECONDARY

The computational power of the silica computer chip is the defining characteristics of which of Douglas Adams’ age of sand to describe the modern era of science. THIRD

The key character that separated the organisms in the Kingdoms that Linnaeus described. MOVEMENT

Naturalist thinking begins with these philosophers. GREEK

The term a biologist uses when something is more than a sum of the parts. EMERGENCE
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