Analogy: A similarity due to convergent evolution (common function) but not inheritance from a common ancestor (bat's wings and bird's wings).
Bicarbonate: a salt of carbonic acid (containing the anion HCO3) in which one hydrogen atom has been replaced. CHO3-
Biogeography: The scientific study of the geographic distribution of organisms. Leclerc proposes that there is an essence that of each species but for each different climate or migration, there is an essence that must use the same essence that makes them look different. Proposes that there is a common ancestor 
Carbon cycle: flow of carbon between living organisms and environment, all carbon reservoirs and exchanges of carbon from reservoir to reservoir by various chemical, physical, geological, and biological processes. Usually thought of as a series of the four main reservoirs of carbon inter: the atmosphere, terrestrial biosphere (usually includes freshwater systems), oceans, and sediments (includes fossil fuels).
Carbonate: salt of carbonic acid, characterized by the presence of the carbonate ion (CO3-)
Carbonate salt:
Catastrophic theory: A theory invoking sudden or very short (cosmically or geologically speaking) energetic events to explain observed phenomena of animals extinction described by Cuvier. (Ex. Noah’s Ark) 
Cell theory: refers to the idea as cells are the basic unit of structure in every living thing. Development of this theory during the mid-17th century was made possible by advances in microscopy. This theory is one of the foundations of biology. The theory says that new cells are formed from other existing cells, and that the cell is a fundamental unit of structure, function and organization in all living organisms.
Common ancestry: In evolutionary biology, a group of organisms share common descent if they have a common ancestor. There is strong quantitative support for the theory that all living organisms on Earth are descended from a common ancestor.
Comparative biology: is a multidisciplinary approach to understanding organismic diversity (biodiversity) that uses natural variation and disparity to elucidate phylogenetic history. Comparative biologists attempt to understand the diversity and complexity of life at all levels—from genes, to anatomy, to behavior—and the critical role of organisms in ecosystems.
Constancy of species:
Continental drift: is the movement of the Earth's continents relative to each other by drifting across the ocean bed.
Convergent evolution: A kind of evolution wherein organisms evolve structures that have similar (analogous) structures or functions in spite of their evolutionary ancestors being very dissimilar or unrelated. 
Ex. the wings of bats, birds, and insects evolved independently from each other but all are used to perform the function of flying
Cuvier (Georges): 
•Comparative biology between bones and fossils. Recognizes similarities between animals today. Looks like a modern animal after comparing their bones. 
•Asked why did these animals disappear? 
•Catastrophic theory that destroyed in this history of earth many animals
•Extinction of animals 
•Created Phylla (phylum) 
•Brings the history of Noah’s Ark into the sotry of why all the animals died

Darwin (Charles): English naturalist and geologist, best known for his contributions to evolutionary theory. He established that all species of life have descended over time from common ancestors, and in a joint publication with Alfred Russell Wallace introduced his scientific theory that this branching pattern of evolution resulted from a process that he called natural selection, in which the struggle for existence has a similar effect to the artificial selection involved in selective breeding
Darwin (Erasmus): Uncle of Charles Darwin
· Translated the Scala Naturae of Linnaleus into English 
· Zoonomia (Laws of Organic life)
· Wrote The temple of nature
Descent with modification: Descent with modification refers to the passing on of traits from parent organisms to their offspring. This passing on of traits is known as heredity, and the basic unit of heredity is the gene.
Divergent evolution: the accumulation of differences between groups which can lead to the formation of new species, usually a result of diffusion of the same species to different and isolated environments which blocks the gene flow among the distinct populations allowing differentiated fixation of characteristics through genetic drift and natural selection. Primarily diffusion is the basis of molecular division can be seen in some higher-level characters of structure and function that are readily observable in organisms. For example, the vertebrate limb is one example of divergent evolution. The limb in many different species has a common origin, but has diverged somewhat in overall structure and function.

Evolutionary taxonomy:
Extinction:
Fitness:
Fossil record:
Germ theory:
Historical narrative:
Homology:
Homoplasy:
Lamarck (Jean-Baptiste):
· Transmutation of species 
· Known as a giant “booboo” in biology (false) 
· Inheritance of acquired traits and soon transmutate into a new species
· A living world that has been going through these transmutational steps 
· Diversty over time would show that its complexity is life starts and this point in time, (believe in spontaneous life) called infusarium and creates a better offspring, and so one and so on until the offspring has a diversity that shows.
· It will later move towards the better organism 
· He is saying that not everything did not come at once, gradual change, traits have been moving on to their offspring 
WHAT DID HE NOT KNOW? 
· He has no idea of meiosis, about egg and sperm. What they do in embryotic cells. 
· No matter what happens to the phenotype, the germ cells are dormant and will not pass on their gene until maturity occurs. 
· Lamarck gives us an explanation of mechanisms of how to get to the species and its gradual changes.
· Gets wrong the mechanism from moving from one organism to the next

Leclerc (George-Louis - Buffon):

Lyell (Charles):
Mendel (Gregor):
Natural selection:
Natural taxonomy:
Pasteur (Louis): was a French chemist and microbiologist who is well known for his discoveries of the principles of vaccination, microbial fermentation and pasteurization: demonstrated that fermentation is caused by the growth of micro-organisms, and the emergent growth of bacteria in nutrient broths is due not to spontaneous generation, but rather to biogenesis

Plate tectonics: geological theory that is widely accepted today, theory that the Earth's crust is composed of many separate plates which are moving on top of the molten material inside the Earth
Rock cycle: An idealized cycle of processes undergone by rocks in the earth's crust.
Schleiden and Schwann: became the first to formulate what was then an informal belief as a principle of biology
•The basic unit of all organisms is the cell
•Individual cells have all the characteristics of life and
•All cell come from the division of other cells
•Major break-through to see the cell is the main component of life , go beyond it, it is not a component of the living thing. 
•These two people are looking at plant cells (Schwann) and animals (Schleiden)  

Special creation:
Transitional forms:
Transmutation:
Transmutation of species:
Uniformitarian theory:
Vestigial structures:
· Structures that have become highly modified
· Do not function in the same way 
· Examples Goosebumps: we get them when we get cold or are scared. Animals (birds) have this because they want to make their feathers stand up to make them bigger and more aggressive and also when it is cold to insulate themselves and stay warm 

Wallace (Alfred):

Analogy: A comparison between two things, typically on the basis of their structure and for the purpose of explanation or clarification. A correspondence or partial similarity.  Similarities between organisms that were not in the last common ancestor of the taxa being considered but rather evolved separately.

Bicarbonate: In inorganic chemistry, bicarbonate is an intermediate form in the deprotonation of carbonic acid.  It is an anion with the chemical formula HCO3-. Bicarbonate serves a crucial biochemical role in the physiological pH buffering system.
	
Carbon cycle: the circulation of carbon between living organisms and their surroundings. Carbon dioxide from the atmosphere is synthesized by plants into plant tissue, which is ingested and metabolized by animals and converted to carbon dioxide again during respiration and decay.

Carbonate: a salt or ester of carbonic acid. Carbonate salts contain the divalent ion CO32-

Carbonate salts: is a salt of carbonic acid, characterized by the presence of the carbonate ion, CO2-3. 
The name may also mean an ester of carbonic acid, an organic compound containing the carbonate group 

Catastrophic theory: Georges Cuvier was under the impression of violent natural disasters recounted in the bible, Cuvier’s observations made him believe that most of Earth's history was characterized by geologic catastrophe. This theory that Earth's features are mostly accounted for by violent large scale events that occured in short amount of time. So species went extinct orwas killed off by giant natural disaster.

Cell theory: the theory that cells form the fundamental structural and functional units of all living organisms; proposed in 1838 by Matthias Schleiden and by Theodor Schwann)

Common ancestry: In evolutionary biology, a group of organisms share common descent if they have a common ancestor. There is strong evidence that all living organisms on Earth are descended from a common ancestor, called the last universal ancestor or LUA (or last universal common ancestor, LUCA) Common ancestry between organisms of different species arises during speciation, in which new species are established from a single ancestral population. Organisms which share a more recent common ancestor are more closely related. Universal common descent through an evolutionary process, that there was only one progenitor for all life forms, was first proposed by Charles Darwin in On the Origin of Species

Comparative biology: multidisciplinary approach to understanding organismic diversity (biodiversity) that uses natural variation and disparity to elucidate phylogenetic history. Comparative biologists attempt to understand the diversity and complexity of life at all levels from genes, to anatomy, to behavior—and the critical role of organisms in ecosystems. Integrating these specific research areas is the objective of comparative biology, a field that not only promises to give us a broader, more meaningful understanding of life on Earth, but also provides a foundation for our effort to secure a sustainable environmental future
Continental drift: The gradual movement of the continents across the earth's surface through geological time. it was once one large landmass called Pangea over time the lava under the earths crust began to cycle, making the continents slowly start to drift and separate

Convergent evolution: describes the independent evolution of similar features in species of different lineages. The wing is a classic example of convergent evolution in action. Flying insects, birds, and bats have all evolved the capacity of flight independently. They have "converged" on this useful trait.
Descent with modification: theory that was used by Charles Darwin. Different species could inherit traits from common ancestors. These traits are passed through the genes and over time these genes can be modified by accident so that after thousands of generations, descendants are completely different to their ancestors. 

Divergent evolution: accumulation of differences between groups which can lead to the formation of new species, usually a result of diffusion of the same species to different and isolated environments which blocks the gene flow among the distinct populations allowing differentiated fixation of characteristics through genetic drift and natural selection. Darwins finches are a clear and famous example of divergent evolution, in which an ancestral species radiates into a number of descendant species with both similar and different traits

Evolutionary taxonomy:  is a branch of biological classification that seeks to classify organisms using a combination of phylogenetic relationship and degree of evolutionary changes. This type of taxonomy considers taxa rather than single species, so that groups of species give rise to new groups

Fitness: condition in which a competing variant is increasing in frequency relative to other competing variants in a population. Relative measure of reproductive success of an organism in passing its genes to the next generation. 

Fossil record: The totality of fossilized artifacts and their placement within the earth's rock strata. It provides information about the history of life on earth, for instance what the organisms look like, where and when they live, how they evolved, etc. Fossil record can provide interesting information about the evolution and the history of life on earth such as the way the particular species have lived during a specific geological period and then evolved in time. 

Germ theory: the theory that all contagious diseases are caused by microorganisms

Gradualism: the theory of uniformitarianism was fleshed out and popularized by another geologist, Charles Lyell. 

Homology: trait is any characteristic of organisms that is derived from a common ancestor. This is contrasted to analogous homology is a "structural correspondence", for example, the bird and bat wing are homologous as forearms in tetrapods. However, they are not homologous as wings, because the organ served as a forearm (not a wing) in the last common ancestor of tetrapods.

Homoplasy: A homologous trait may be homoplasious that is, it has evolved independently, but from the same ancestral structure – plesiomorphic that is, present in a common ancestor but secondarily lost in some of its descendants 
[bookmark: _GoBack]Natural selection: The process whereby organisms better adapted to their environment tend to survive and produce more offspring. A process in nature in which organisms possessing certain genotypic characteristics that make them better adjusted to an environment tend to survive,  reproduce, increase in number or frequency; are able to transmit and perpetuate their essential genotypic qualities to succeeding generations. 

Plate tectonics: A theory explaining the structure of the earth's crust and many associated phenomena as resulting from the interaction of rigid lithospheric plates that move slowly over the underlying mantle

Rock cycle: An idealized cycle of processes undergone by rocks in the earth's crust, involving igneous intrusion, uplift, erosion, transportation, deposition as sedimentary rock, metamorphism, remelting, and further igneous intrusion. The process whereby rocks are broken down by chemical and physical forces; sediments are moved by wind, water, and gravity, sedimented, reformed into rock, and then crushed, folded, melted, and recrystallized  into new forms

Special creation: In Creationism, special creation is a theological doctrine which states that the universe and all life in it originated in its present form by unconditional fiat or divine decree
Transitional forms: A transitional fossil is any fossilized remains of a life form that exhibits traits common to both an ancestral group and its derived descendant group. This is especially important where the descendant group is sharply differentiated by gross anatomy and mode of living from the ancestral group. These fossils serve as a reminder that taxonomic divisions are human constructs that have been imposed in hindsight on a continuum of variation. Because of the incompleteness of the fossil record, there is usually no way to know exactly how close a transitional fossil is to the point of divergence. 

Transmutation: The evolutionary transformation of one species to another, as transmutation of species. Occurs in species level wherein one species change into another by the process of evolution. Another is by nuclear transmutation in which some studies show that it occurs within living organisms. 

Transmutation of species: The first fully formed scientific theory of evolution by Jean Baptiste Lamarck in his 1809 book Philosophie Zoologique to describe the altering of one species into another

Uniformitarian  theory: geologist and physicist named James Hutton proposed another idea. He thought that most of the features on the surface of the Earth were formed by slow, ongoing geologic processes, not by sudden catastrophic events. Hutton didn't believe that there was anything happening long ago that wasn't still happening on Earth today. In other words, 'the present is the key to the past. The theory that Earth's features are mostly accounted for by gradual, small-scale processes that occurred over long periods of time.

Vestigial structures: refers to an organ or part (for example, the human appendix) which is greatly reduced from the original ancestral form and is no longer functional or is of reduced or altered function. Vestigial structures provide a clue to the evolutionary history of a species because they are remnants of structures found in the ancestral species


















Schleiden and Schwann:
 became the first to formulate what was then an informal belief as a principle of biology
•The basic unit of all organisms is the cell
•Individual cells have all the characteristics of life and
•All cell come from the division of other cells
•Major break-through to see the cell is the main component of life , go beyond it, it is not a component of the living thing. 
•These two people are looking at plant cells (Schwann) and animals (Schleiden)  

 Natural taxonomy:

Pasteur (Louis):

Lamarck (Jean-Baptiste): 
· Transmutation of species 
· Known as a giant “booboo” in biology (false) 
· Inheritance of acquired traits and soon transmutate into a new species
· A living world that has been going through these transmutational steps 
· Diversty over time would show that its complexity is life starts and this point in time, (believe in spontaneous life) called infusarium and creates a better offspring, and so one and so on until the offspring has a diversity that shows.
· It will later move towards the better organism 
· He is saying that not everything did not come at once, gradual change, traits have been moving on to their offspring 
WHAT DID HE NOT KNOW? 
· He has no idea of meiosis, about egg and sperm. What they do in embryotic cells. 
· No matter what happens to the phenotype, the germ cells are dormant and will not pass on their gene until maturity occurs. 
· Lamarck gives us an explanation of mechanisms of how to get to the species and its gradual changes.
· Gets wrong the mechanism from moving from one organism to the next

Leclerc (George-Louis - Buffon):

Lyell (Charles):
· Uniformitarian theory of geological change 
· Stratigraphy and the geological time scale 
· Compared rocks and their mineral composition and finds it represents the time scale through the rocks and their many layers. 
· He used those layers to age and time of the scale 
· Earth has been created in millions of years
· Father of Geology
· Because of his discoveries, it made us bring the Brought us to the rock cycle, and brought us to the conclusion of the tectonic plates and the carbon cycle (between bicarbonate and carbonate) 
· Carbon cycle creates glucose and releases ATP that every single living organism needs. Where you can take its six carbon structure to use to form proteins, amino acids, DNA and still trap the energy. 
· Lyell gives us things he was not aware of but starts of the thought of these things and also the concept of continental drift (pangea) Vagner (thought of pangea) was not recognized it until 1965. 
· Huge slow process ( did not all happen at once ) of life on earth

Darwin (Erasmus): 

Constancy of species: 
Cuvier (Georges):
· Comparative biology between bones and fossils. Recognizes similarities between animals today. Looks like a modern animal after comparing their bones. 
· Asked why did these animals disappear? 
· Catastrophic theory that destroyed in this history of earth many animals
· Extinction of animals 
· Created Phylla (phylum) 
· Brings the history of Noah’s Ark into the sotry of why all the animals died

Mendel (Gregor): 
Mendel (1822-1884)
· His work is seem and it is rediscovered in the 1900.
· 1st LAW: Law of segregation of characters: demonstrated that different alleles for a trait don’t mix and blend and that they are passed from generation to generation as discrete traits that appeared in the next generation in predictable ratios. 
· 2ND LAW: Law of independent assortment showed that different traits also sorted independently. It’s one of the unexplained mysteries of Mendel’s work that each the seven traits he used are found on only one of the seven chromosomes.
·  What was Mendel’s most important contribution to biology (hint: Not his laws) 
· Does experiments that are quantitatively done with different progeny 
· Does experiments and sees ratios between 2 traits pairs and sees that there they are mathematically predicted way 
· He did this all without knowing meiosis. 
· He used 7 different traits seen on one of each of the 7 chromosomes in peas. 

Darwin (Charles) Wallace (Alfred):
Darwin and Wallace
· Darwin did not give the theory of evolution but a mechanism to the mechanism of change in biodiversity 
· Wallace heard Darwin was working at the same time and sent it to Darwin and Darwin was working on the same thing that Wallace had. 
· Darwin then realised his whole work was going to be published by Wallace
· Lyell brought them both together at a symposium to talk together. 
· Darwin had the greatest mass of data compared to Wallace
· Darwin said it’s not change in individual (Lamarck) , but the changes in frequency within the population. He saw this in artificial selection in horses in faster horses.
· Darwin turned down medical school and the church (2 biggest fields at the time) 
· Took the job by Lyell on the voyage of the HMS Beagle. To go around the world and given 5 years with over 1500 organisms, 3000 pages, married Emma Wedgwood (family known for Wedgewood ceramics= $$$) never works and just studies
· One of the single largest collection of different animals
· Sees patterns, that breading animals for faster horses, that there is a natural type of breading that goes on in animals on islands
· This brings natural selection
· Brings the data and the mechanism to prove natural selection. If the changes later become drastic enough, you will have two different species. 



