
· Ages of sand: 

· Refer to the idea suggested by Douglas Adams (author of the hitchhikers guide to the galaxy)

· It is Adam’s description of the technological changes humanity went through and how those changes broadened our understanding.

· 4 ages of sand:

· Age of astronomy: glass to make telescopes and look at the universe

· Age of the microscope: glass to make microscopes and look smaller; 

· Age of the computer: silica to make microchips

· Age of the internet: glass to make fiber optic cables/the internet. This is the age we are currently in/ entering. 

· Analogy

· the resemblance of function between organs that have a difference evolutionary origin.

· Synonym for a homoplasy

· For example, birds and bugs have wings (a homoplasy) but this does not mean they have a common ancestor. Wings arose as a way for them to survive in their environment. 

· Binomen

· In zoological nomenclature, a binomen is the name of a species (having two parts). Introduced in 1953, the term abolished the previously used “binomial name.”

· Genus species

· Binomial nomenclature

· A taxonomic system for naming living things by their genus and species (the lowest two classifications in the taxonomical hierarchy)

· Developed by Carolus Linnaeus

· Biogeography

· the branch of biology that deals with the geographical distribution of plants and animals.

· There are two types of physical distribution:

· 1) Continuous: suitable living conditions in large areas

· 2) Discontinuous: closely related organisms living in widespread areas. 

· Catastrophe theory

· Each layer of fossils represented the remains of organisms that had died in a local catastrophe. Somewhat different species then decolonized the area, and when another catastrophe came, they formed a different set of fossils in the next higher layer.

· Developed by Georges Cuvier

· Each layer of fossil represents remains of an organism that died in a catastophe. 

· Cell theory 

· cell theory explains how the cell is the smallest unit of life and can exist by itself as an organism or be massed in many millions of cells with different roles and functions in large multicellular life forms (FROM HIS NOTES)

· cells form the fundamental structural and functional units of all living organisms. (Jess)

· The cell is the smallest unit of life. They arise only from the growth and division of previous cells. All organisms are made of one or more cells. 

· Chronological Prediction

· The kind used by the general public

· prediction involving horoscopes and the foretelling of future events

· Not the kind used by scientists. 

· Cladogram

· a diagram which shows ancestral relations between organism to represent the evolutionary tree of life

· they should not been seen as evolutionary fact, but only a possible path for speciation. 

· Cladograms classify according to the proportion of measurable characteristics that species have in common. The more common characteristics twospecies have, the morre recently it is assumed they were derived from a common ancestor

· they emphasize the sequence in which derived characters arise from a central   phylogenetic tree.

· Common ancestry

· the idea that all organisms now alive on earth and all present date back to one or a few “original progenitors. 

· Group of organism that have common descent

·  Darwin proposed that all humanity (all life) is from one family tree

· Example: proof can be seen in comparative anatomy such as forelimb structure of cats and whales 

· Constancy of species


· CHECK: the concept that all organisms on the planet have remained the same since their creation and all organisms within a species are the same.

· Evidence which contradicts constancy of species includes extinction, transitional forms, fossils and vestigial structures

· Darwin’s theory is essentially the total opposite. 

· Control


· Used in experimental research; a group/experimental subject which is not exposed to a manipulated variable. 

· Adds validity and reliability to the experiment. Helps rule out the possibility of random chance and placebo. 

· It is used to eliminate alternative explanations for results

· Convergent Evolution

· The acquisition of the same biological train in unrelated lineages

·  Can result if organism occupy similar ecological niches

· Example: the wing although their last common ancestor did not have wings birds and bats do

· Creates analogous structures

· Cuvier (Georges)

· a French naturalist and zoologist who established extinction as a fact and created the theory of “catatastrophism. 

· He theorized that the reason we found such strange animal bones/fossils which obviously did not belong to any species  currently in existence was because some creatures went extinct as a result of catastrophes such as floods. 

· Thus, each layer of fossils represented a catastrophe 

· Darwin (Charles)

· 1809-1882; He is known as the Father of Evolution

· He toured the world on the HMS Beagle and noticed the great diversity within species in different places. 

· He called selective breeding “artificial selection”

· He applied Malthusian concepts to his research and realized that certain organisms develop advantageous features that increase their chances of surviving and reproducing. Those characteristics would thus become more common over time. He referred to this process as natural selection
· His theory had 4 distinguishing traits: 

· 1) he based it on physical evidence instead of spiritual

· 2) He noticed that changes occurred in groups, NOT individuals

· 3) He realized that evolution was a multistaged process in which favourable variations would be passed on. 

· 4)He related the cause of evolution to be exposed to a particular environment. 

· Darwin (Erasmus)

· Darwin’s grandfather

· Translated all of Linnaeus’s work from Latin to English. 

· Saw patterns and believed in the existence of common ancestors for certain species. 

· He wanted to be subtle about expressing these beliefs (as they defied the central dogma of the time), so he published a poem called “The Temple of Nature”. 

· Deduction

· The inference of specificity from something general (working from big idea to smaller more specific ideas). 

· Typically applied in the course of testing a hypothesis. 

· Eg. All insects have wings, this animal is an insect therefore it has wings. 

· A use of logic. 

Descent with Modification


· Darwin argued that all organisms arise through Descent with Modification

· See pages 17,398 in the text for more

· Essentially this is another term for biological evolution. 

· Refers to changes taking place at a gene level, individual level and consequently a population level. 

· The passing on of traits from parent organisms to their offspring. 
· Divergent Evolution

· The accumulation of differences between groups which can lead to the formation of new species

·  Usually the result of the diffusion of the same species to different and isolated environments which blocks the gene flow among the distinct population allowing differentiated fixation of characteristics through genetic drift

· Example: the vertebrate limb

· Creates homologous structures 

· Domain

· A way of classifying living organisms. 

· Divides between Eucaryote, Archaea and Bacteria. 

· All 3 stem from Luca, the one ancestor that unites all life. 

· It is HIGHEST level of biological taxonomy (even higher than Kingdom)

· The order is:

· Life<Domain<Kingdom<Phylum<Class<Order<Family<Genus<Species

· Empirical observation

· An observation that is based on, concerned with, or verifiable by observation, factual evidence and experience rather than theory or speculation : 

· Essentialism

· The philosophy that each organism is unique and unchangeable because of its essence. 

· a belief that things have a set of characteristics that make them what they are, and that the task of science and philosophy is their discovery and expression; the doctrine that essence is prior to existence. (dictionary)

· 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”, a philosophy called essentialism (course site)

· Eukaryotes

· an organism whose cells contain complex structures enclosed within membranes. 

· Their defining membrane-bound structures sets eukaryotic cells apart from prokaryotic cells, such as the nucleus within which genetic material is carried, the mitochondria, chloroplasts, golgi apparatus etc.

· Evolutionary tree

· a diagram which scientists use to try and portray graphically how today’s species have developed. (Jess)

· A diagram depicting the evolutionary relationships between species or groups of organisms as (usually) dichotomously branching lines to form a treelike pattern. In some trees, changes in the relative abundance of a lineage are indicated by the width . (oxford dictionary)

· Extinction 

· the state or process of ceasing something to exist 

· Dying out of a species or population. Extinction is part of the process of evolution in which certain species of plants and animals die out, often to be replaced by others. (oxford)

· This concept was first considered by Georges Cuvier. 

· Fact

· A concept whose truth can be proven

· Fitness

· the relative ability of an organism to survive and transmit its genes to the next generation.

· The number of surviving offspring that an individual produces compared with others in the population.

· the extent to which an organism is well adapted to its environment. The fitness of an individual animal is a measure of its ability, relative to others, to leave viable offspring. (Oxford)
· Fossil Record

· the record of the occurrence and evolution of living organisms through geological time as inferred from fossils. (Oxford)

· Fossil records give us an idea of the species that existed in the past but all the fossils ever discovered represent less than 1% of all the species that ever existed. 

· Depending on the kind of fossil and where it was deposited, we can determine either a relative or absolute age. 

· Germ Theory

· states that some diseases are caused by microorganisms 

· It began with the work of Koch in Germany and was confirmed when van Leeuenhoek invented the microscope. 

· Historical Narrative

·  a knowledge of the past which combines the particulars of the archeological record with events, people, societies and plot.

· Natural science is partly based on historical narratives. 

· ADD MORE AFTER WE DISCUSS IT IN LECTURE 1 (page 18 of slides)

· Homology

· characteristics shared by members of a  species because they inherited the genetic basis for the trait from their common ancestor. 

· example: the limbs of vertebrates of the bat, bird and mammal all have different functions, but they all have the same internal structure - meaning ancestor.

its the central idea in the study of evolution because it reflects the branching of the phylogenetic tree.

· Homoplasy

· characteristics shared by a set of species often because they live in similar environments, but not present in their common ancestor.

· example: the wings of the bird and bat are homoplasies because they were not in their most recent common ancestor, but they were formed for their necessity of flight.

· Evidence that the environment affects the traits that develop and persist. 

· the result of convergent evolution. 

Huxley (Julian)

· Responsible for developing the synthetic theory of evolution

· This theory combined mendelan genetics, natural selection and population genetics

· Mendelian genetics and natural selection based on population genetics

· Hypothesis

· A logical prediction/statement which is arrived at by reviewing existing literature or  observing the natural world. 

· It attempts to explain how something works or behaves. Sometimes hypotheses are combined to form a more general theory. 

· For a hypothesis to be scentifically sound, it must be testable and must be tested under various conditions. 

· Hypotheses are not based on guesswork or speculation, they are the result of systematic observations/research. 

· Induction

· Reasoning that goes from specific to general. 

· Most often used in the natural sciences. 
· Eg. This insect has wings, therefore all insects have wings
· Typically applied in the course of testing a hypothesis. 

· Lamarck (Jean-Baptise)

· He suggested Transmutation of the Species (organisms start off simple and then become more complex over time) 

· He proposed that this happened via Inheritance of Acquired Traits (lecture notes)
· One of the first people to propose a mechanism for biological evolution. 

· He suggested that all changes aimed to perfect organisms such that they become more suited to their environment.  (“perfecting principle”). He believed that organisms begin simple and gradually become more complecx through these mechanisms
· He proposed two mechanisms:

· Principle of use and disuse: body parts grow in proportion to how much you use them (example a giraffes neck would grow because it is constantly reaching for leaves)
· Inheritance of acquired traits: changes that occur are passed on to the next generation. 

· Even though he was wrong (he didn’t realize that only changes in the gametes would be passed on to the next generation), his work is important because:

· He realized that species DO CHANGE through time, he realized that these changes are passed to the next generation, he suggested that these changes were responses to the environment AND he was the first to try and propose a mechanism for biological evolution. . 
Law

· Universal (will hold true throughout the universe and not just here on earth)

· Rarely proposed by natural sciences

· A proven fact which is not open to interpretation. 

· More common in the physical sciences

· Leclerc (George-Louis-Buffon)

· 1700s; Comte de Buffon

· He wondered why useless structures exist such as the toes on pigs feet which didn’t touch the ground

· He proposed that some animals have changed since their creation. 

· He suggested the idea of vestigial structures:

· Useless body parts that had a function in earlier times. 

· Linnaean taxonomy

· a formal system for classifying and naming living things based on a basic hierachal structure: 

· Developed by Carolus Linnaeus 

· from the most general to the most specific. Domain, Kingdom, Phylum, Class, Order, Family, Genus, Species. 

· Linnaeus (Carolus)

· Known for developing the system naturae in the 1780s (during the scientific revolution). 

· He established a system of hierarchal taxonomy used to classify all living things. 

· Within this system, the binomial nomenclature system arose in which the Genus and species names were used to identify any organism. 

· Logical prediction

· Lyell (Charles)

· Wrote Principles of Geology in which he expanded on Hutton’s ideas of gradualism (species change and die out gradually over time; contrary to catastrophism)

· Proposed that processes that change earths surface over time are still occurring today. This idea is known as Uniformitarian Theory. 

· He created a stratiographic map of the earth that could be used around the world

· He realized that the layers of the earth in different parts of the world could be fit together like a giant puzzle. 

· He also understood the amount of time that sedementation and fossilization took to occur and with this knowledge realized that there was no possible way the earth could have begun in 4004 BC. 

· His work really contradicted the central ideas at the time including the Scala Naturae (Aristotle). 

· Mendel (Gregor)

· Created the law of independent assortment

· Recognize through his experiments that there were discret packages of information passed down from each parent and there must be some reduction in there genetic material

· Created the law of segregation of characters

· Modern
 biology

· Biology from 19th ce onwards. 

· Focus is on genetics and cell theory. 

· Cells are the basic unit of life. 

· New species & inherited traits are the product of evolutioms. 

· Genes are the basic unit of heredity

· An organism will regulate its internal environment to maintain a stable and constant condition. 

· Living organisms consume and transform energy. 

· Natural sciences

· Focused on animate objects. 

· Not universal

· Deals with more than just chemical and physical attitude

· Natural selection

· The process by which species adapt to their environment. 

· Proposed by Darwin to explain the great diversity of characteristics he observed within species on his travels 

· Contrary to artificial selection in which humans selectively breed plants/animals/selves based on desirable characteristics. 

·  The thought process behind natural selection is as follows:

· Members of a species vary in characteristics

�


From Caiti: 


Disregarding constancy of species was one of Darwin’s five theories of evolution


The idea that all individuals within a species are genetically the same


�


Look this up in your research methods material 


�


It is the diversification and evolutionary alteration of ancestral species (from Sarah)


�


Check in textbook


�


DIRECTLY FROM COURSE WEBSITE: there are similarities between hypotheses and theories, the main difference is that theories usually explain more general phenomenon and hypotheses smaller subsets. It is not uncommon for a set of hypotheses to be combined into a more general theory. A hypothesis is arrived 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 explanation is then the hypothesis and testing begins to be sure that it remains true under various conditions. The only scientifically sound hypotheses are those that can be tested!
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ASK IN WHAT SENSE HE MEANS THIS


�


Add to after lecture


�


Add more after the lecture


�


Add to after lecture









