BIO1330 KEY WORDS
   Ages of sand : 
1. Glass: Sand in the form of glass was ground to create lenses, which allowed humans to look into the distance and observe the universe (through the telescope)
2. Invention of the microscope (grinds glass)- starts to unravel the detail of the cell leads to cell theory etc. 
3. Silica:  silicon computer chip (origin of the binary code). Moved since forward because it allowed us to do math, and storing data at a much more rapid way. You have access to catalogues of info anytime, anywhere.
   4. Fiber optics - communication systems. Allows for science to be shared around the world simultaneously (through the internet). 

2. Analogy: a similarity in function between organisms, but not in origin (i.e.: wings of a bird and wings of a bat). The slow accumulation of evolutionary changes in a lineage overtime  

3.Binomen: System of naming species by Linnaeus is still used today. Each species has a two part latin name (binomen), printed in italics consisting of a generic name (initial letter capitalized, and a specific epithet (for plants) or name (for animals).

4.Binomial nomenclature: a system of naming organisms devised by the Swedish botanist Linnaeus, that employs 2 Latin names: 1st: genus, 2nd : the species to which the organism belongs.
  
5.Biogeography: the study of the geographical distribution of organisms, past and present. 

6. Catastrophe theory: theory that earth has been affected by sudden, violent events that were sometimes worldwide in scope, proposed by George Cuvier 

7. Cell theory- three generations yielded by microscopic observations:
1. All organisms are composed of one or more cells
2. The cell is the smallest unit that has properties of life
3. Cells arrives from the growth and division of preexisting cells.

8. Chronological prediction: usually in the mind of the public (predict things down the line)

[image: ]9. Cladogram- A diagram that defines the branching sequences of an evolutionary tree. 



10. Common ancestry: everything is a branching diagram- species arrive from branching and differentiation, proposed by darwin

11. Constancy of species: Every species of animals manifested separately in the same form they presently posses, and that there has occurred no transformation from one species to another.  

12. Control: the treatment that tells what would be seen in the absence of the experimental manipulation. given way back in time (experimental method where you manipulate one item and leave everything else in order to see the changes) - are apart of what you are observing that you are not going to manipulate (you compare it to what you manipulated it)

13. Convergent evolution: the evolution of similar adaptations in distantly related organisms that occupy similar environments. 

14. Cuvier (Georges): He developed the concept of extinction. He used comparative anatomy to study living organisms as well as the remains of extinct animals. There have been animals in the past that seemed to be functioning, but they disappeared. There must have been catastrophes that occurred in the past that killed the animals. He points to the great catastrophe of Noah's flood. He assembled the Irish elk. 

15. Darwin (Charles): Recognized for his focus on changes in species, which lead him to proposing the theory of natural selection. He amassed the biggest support of data. He journeyed the beagle- he was the natural scientist. Lyell sponsored him. He left his samples at ports, and then had them shipped back to him. He married Emma Wedge wood (rich woman known for her families ceramic).  
Darwin’s 5 theories: 
1. no constancy of species
2. common ancestry 
3. gradual changes
4. multiplication of species
5. natural selection 

16. Darwin (Erasmus): Naturalist who took Linnaeus’s work and translated it to English. Warm-blooded vertebrates all have a common ancestor. Created the poem: The Love of the Plants

17. Deduction- Deduction: here is the way it is, and you apply it to everything to see if it works ( ie: planetary motion) you then observe these laws. - we can test the pattern

18. Descent with modification: Biological evolution: the evolutionary altercation and diversification of ancestral species. Darwin proposed natural selection as the mechanism that drives evolutionary change. 

19. Divergent evolution: a process in whereby natural selection or genetic drift causes populations to be more different overtime. 

20. Domain: In systematics, the highest taxonomic category; a group of cellular organisms with characteristics that set it apart as a major branch in the evolutionary tree. Major taxa recently changed and this new one was added at the very top (example: archae, bacteria, eukarya 
 
21. Empirical observation:  In the physical science: almost everything is explained by empirical observations: mathematics, trajectories etc. These numerical observations are enough to explain things.

22. Essentialism: everything has an important position on the scala (scale), and won’t change. When it reproduces, it creates a copy and remains on that spot in the scale. 
 
23. Eukaryotes: Complex organisms in which DNA is enclosed in a nucleus. There are 4 kingdoms that are eukaryotic organisms (Protista, Fungi, Plantae, Animalia)  

24. Evolutionary tree: a phylogenetic tree is a branching diagram (tree) showing the inferred evolutionary relationships among various biological species based on similarities or differences in their physical and or genetic characteristics.  
- Phylogeny: the evolutionary history of a group of organisms

25. Extinction: the death of the last individual in a species, or the last species in a lineage.  

26. Fact:  In the most basic sense, a scientific fact is an objective and verifiable observation, in contrast with a hypothesis or theory, which is intended to explain or interpret fact

27. Fitness: in biology: is how many progeny (gametes) you can create in the next generation (how many genes do you put into the next generation) 

28. Fossil record: Fossils can be bones, footprints (impressions in sediments that the organisms created), Fossilization is a rare event: we don't have break down or recycling. Most fossils are found in sedimentary rocks. Fossils usually preserve the details of hard structures (teeth, bones, and shells of animals, or wood of leaves, and pollen of plants. 

29. Germ theory- proposed by Louis Pasteur bent neck and straight neck. There must be a living entity, to generate life- not due to spontaneous generation. 
He proposed that there is some sort of germ.
-Biogenesis: the living things that grow arise from already existing organism via reproduction

30. Historical narrative: In biology, you can't observe things with math because there is too much variation- they explain it though theories/ stories 
Darwin's origin of species doesn't contain math. It is a logically written story, which explains a phenomenon.

31. Homology: A degree in similarity as in position or structure that may indicate a common origin; a correspondence of structure (where you look at a series of organisms and you look at their limbs, and wonder if there is a common ancestor between them, but they have been modified to suit different organisms, however their underlying bones all had the same shape. Evolution then diverged within the group.) 

32. Homoplasy: characteristics shared by a set species, often because they live in similar environments, but not present in their common ancestor, often the product of convergent evolution.   

33. Huxley (Julian): came up with the synthetic/modern theory of evolution:  he says heritable traits between individuals are genetic, and that there is variations within a population because of the frequencies within a gene within a population.

34. Hypothesis: A proposed explanation made on the basis of limited evidence as a starting point for further explanation. It is the explanation of a natural phenomena that can be tested by observation, experiments

35. Induction: (used by natural science) : you can not see the universal equation, or it doesn't exit. You make an observation based on a subset you are talking about, and you come to some kind of conclusion. We local for a global theory, then test it. - Making observation from the bottom to come to the phenomenon.
You make an induction/ conclusion that based on your observations. Natural scientists can't observer the universality of it all because of variation, and therefore they use induction.

36. Lamarck (Jean-Baptiste): According to his principle of USE AND DISUSE: body parts grow in proportion to how much they are used. As well, unused structures get immobilized and shrink, like the muscles of an arm immobilized in a cast. According to his second principle inheritance of acquired characteristics, changes that an animal acquires during its lifetime are inherited by its offspring. 
Lamarck made 4 important contributions to the development of an evolutionary point of view:  
1. He proposed all species change through time
2. He recognized that changes are passed from one generation to the next
3. He proposed that organisms change in response to their environment 
4.  He hypothesized the existence of specific mechanisms that caused evolutionary change 

36. Law: -is universal, therefore valid on other planets
-Description of how natural phenomena will occur under specific conditions
-Not present in natural sciences because we cant prove such conditions apply to all living organisms (too many to observe and fluctuations are common)

36-2. Leclerc (George-Louis - Buffon): -biogeography causes him to challenge the scala naturae due to observed changes in organisms
-Observed similar species that were able to live on various continents
-Morphology (form, shape and structure) and common ancestry
 
37. Linnaean taxonomy, 
-binomial nomenclature of an organism based on its genus and species
-groups organisms based on similar structures and usage of those structures: general to very specific
-hierarchy that looks “nested”

38. Linnaeus (Carolus):
-father of taxonomy
-developed a method of classifying organisms based on their similar features and their dominant functions in that organism
-binomen and binomial nomenclature
- worked with plants

 
39. Logical prediction:
-an assumption of future events based on observed patterns and experimentation
-logical processes
 

40. Lyell (Charles): 
-proposed theory of geological change that was evident via examination of sediment layers: provided a timeline
-spontaneous life was questioned because sedimentation was a process that required millions of years: the first Sunday could not be right
-lines in rocks from diff. countries matched up


41. Mendel (Gregor)
 -mechanisms of heredity via experiments breeding peas/peas
-variation and heritability explanation of the time, which led to the foundation of genetics
-law of independent assortment (could predict the outcome of phenomes when he crossed org.)
-discrete packages of traits; diploid species with inherited material present in gametes/law of segregation of characters

42. Modern biology:
-Organisms share fundamental characteristics that can be explained by the cell theory, evolution and genetics as well as homeostasis (an org. will grow up having the same form; independent of external factors)


43. Natural sciences:
-study of animate objects and therefore does not only abide by physical and chemical law
-no laws because it is not a universal proven study
-inherent variability leads to interpretation of theories and therefore historical narratives and induction method

 
44. Natural selection:
-the idea that the environment pre-selected the fittest organisms naturally, of whom were able to reproduce and provide the next generation of that species
-the theory behind evolution: survival and reproduction is not due to chance
-nature “select” for the most viable/strong species
-populations best adapted to their environ. increase in frequency in comparison to those who are not as well adapted
The evolutionary process by which alelles that increase the likelihood of survival and the reproductive output of the individuals that carried the, becomes more common in subsequent generations
Organisims with favorable traits would leave many young, whereas those that lacked favorable traits would die, leaving few if any descendants. In the next generation those with favorable heredatary traits would become more common. And if the next generation were subjected to the same process of selction, the favorable traits would become even more common in the third generation
 

45. Null hypothesis: a hypothesis that can be argued against or disproven (opposite of a hypothesis) 


47. Organicists: 
-incorporate physical science and elements of natural science
-our genetic programming can modify physical and chemical laws
-more than sum of individual elements; swarms that contain members whom instinctively know their roles


48. Pasteur (Louis): 
-experimented with a broth in an open environment and a broth in a closed environment
-proposed that organism come from previously existing life- not spontaneous generaion
-questions the scala naturae 
- came up with the germ theory 


49. Physical sciences:
-the study of inanimate objects that follow physical and chemical laws
-universal laws based on experimentation and empirical (#) observations
-single theory based and this science will never change. It is definite and proven
50. Physicalists:
-people who believed that all living organisms with the exception of humans are machines
-Descartes in the 17th century
-mathematical theories that were changed to work in all conditions
 

51. Prokaryotes:
-no nucleus in cells
- free floating DNA/ simple organism
-all functions occur in the same place
 

52. Proximate causes: 
-can trigger certain behaviours
-genetic and physiological
-not the direct reasoning for the reaction to an external stimulus but enforces this reaction
How questions: proximate cause (cause and effect type things, IMMEDIATE)
-they are very much like physical sciences 
                  -biochem is a very proximal cause type

53. Sampling error:
-reproduction of error that produces adequate evidence
-when a species is separated from its population and analyzed individually, it may behave much differently then the entity of its population
-therefore we can’t make exclusive conclusions from such experimentation

54. Scala naturae: 
-ranking of organisms in terms of superiority (church based) and closest relation to God, being the highest or most supreme
-every organism was composed of a substance called “essence”
-this essence forces the species to reproduce an offspring with equal superiority (fixed)
-therefore organisms can’t change: essentialism 

55. Schleiden and Schwann:
-plants; animals
-developed the cell theory that encompasses the idea that the cell is the basic unit of life
-cells come from pre-existing cells and have all the characteristics of life (essentially genes)
- all organisms are composed of one or more cells 
 
56. Scientific revolution:
-16th to 18th century
-Started with mathematicians and cosmologists that tested and questioned the ideas of the church and the official birthdate of the earth
-astronomical discoveries regarding rotation and the sun, human biology and experimentation, taxonomic hierarchy, biogeography and various experimentation to explain the changes and similarities between organisms not “related”

57. Special creation: 

                          It is something that happened by something that put life there- not very testable

58. Synthetic theory of evolution: (by Huxley) 
-populations have a limited number of genes
-when this no of genes changes, there is possibility for variation in organisms; Mendelian genetics now applies
-“population genetics”
-he says heritable traits between  individuals are genetic, and that there is variations within a population because of the frequencies within a gene within a population.
 
59. Taxon (taxa): 
-any named taxonomical group under the seven categories
-formally recognized name and classification
60. Taxonomy 
· theory and practice of biological classification
· in a hierarchal fashion

61. Theory:
-a well developed explanation of an aspect of the natural world that has elaborates on confirmed observations, patterns 
-verifies a hypothesis as true
 
62. Transitional forms:
-often seen in fossilized form that link older species to younger, slightly “evolved” species
-linkage between two species with an inherent ancestor and builds the gap between what we know and what we didn’t know
-helps us understand the process of evolution in some specie

63. Transmutation:
- change over time from one form to another
64. Transmutation of species: 
-Lamarck
-environment is the driving force behind the need for organisms to change in structure or develop traits
-acquired traits (spontaneous due to the change in an organisms essence)


65. Ultimate causes:
 -the “real” source behind why something has biologically occurred
-instincts for survival may be triggered by a proximate cause but the ultimate cause is the underlying driving force to why such behaviors are triggered
Ultimate causes (why does it work): - long term cause and effect where questions? talk about the big picture- tell evolutionary stories (not based on experiments), you can't repeat what's in our past.

66. Uniformitarian theory: (Charles Lyell)
-discrete rock layers/sediments that contained fossils reinforced that earth could be divided into ages of catastrophic change
-geological process that occurred a long time ago still occur now
-the earth is much older than had presumed due to age of sediments and fossilized organism proved existence of life long ago


67. Vestigial structures:
·  no longer serve a function in organisms
· remain present and expressed via DNA due to evolutionary utilization of these features, such as goose bumps + appendix
· are a means of proving ancestral linkage between otherwise unrelated species


68. Vitalists: physical and chemical laws apply, but living things have a vital essence/ force. 
-believed that living organisms are vitally diff. from non-living organisms because they were comprised of a distinctive “spirit” or non-physical entity that governed them
-Living things are dependent on a force distinct form chemical or physical law

Hadean eon
1. Adhesion:
-poperty of water 
- molecules like to stick together - they adhere towards each other (because of its polarity)- universal solvent
- molecules are by unlike particles 

2. Archaean eon:
· when single celled prokaryote bacteria predominated (starts with anerobic forms and finishes with aerobic)
· second major eon
· Archaea - living in the oceans- one of these groups will make ATP through a Hydrogen proton concentration, and oxygen is a by-product
3. Biomonomers:
               Carbon is the central bio monomer essential for life 
Interstellar organics- during the building of the planet (from comets)

Pressure at the bottom cause high pressure and temperature at the bottom of the ocean, and the are many inorganic molecules located there.

4. Biopolymers:

· Includes proteins, nucleic acids, lipids, carbohydrates 
· 
5. Carbon: 
Carbon: is also universal 

When a sun dies, it explodes elemental carbon, it has 4 valence electrons all EQUALLY SPACED  from each other, this makes Carbon easy to for Chains
This means carbon can share with a lot of other compounds - usually carbon - carbon molecules

Silicon can also do the same thing but it is not in abundance as in carbon

6. Central dogma:
for every living organism: the genetic info is encoded in the DNA  and there is a back up copy (double stranded- the info store) which is transcribed to --> when we need to make a functional element, we make a copy of the DNA (mRNA) so that the DNA is perserved --> then we use rRna and tRNA to assemble amino acids --> protein 
- carbs don't come into central dogma because they are made up of proteins 
- We can make DNA from RNA strands, example: HIV (the retrovirus)

7. Chemical evolution:
 - a time when no cells existed, and over time cells with the characteristics of life arose out of a mixture of molecules that existed on the primordial Earth. Going from primitive earth inorganic chemicals small organic molecules  macromolecules & plasma membranes  protocell  cell

8. Cohesion:
water molecules form interactions with each other, and -ve side of water molecules is attracted to the +ve side (hydrogen part), this is the COHESIVE PROPERTY. -if you move one molecule of water, the rest will move as well- water molecules form hydrogen bods
-example: surface tension (capillary actioncohesion + surface tension)
 
9. Crystal lattice of water: 
WATER : as it is cooled, it gets denser, but a 4oC, the water molecules reach a proximity, they form  A LATTICE NETWORK THAT IS FIXED IN SIZE, they interlock with each other from 4oC - 0oC. That lattice has lots of space, and it becomes LIGHTER than water at a higher temperature, and its lower density causes it to float. It freezes from the TOP --> DOWN

this is one of the only compounds that the solid floats on the liquid, the solid acts as an insulated cover (cushion of air), it doesn't freeze to the bottom, and fish can survive.
 
10. Emergence:
Life: more than the sum of it's parts. 

Chemical example of emergence: 
Water molecule (made up of h2 gas and 02) - water is more than the sum of hydrogen gas and oxygen gas (it has many other properties: adhesion, cohesion, lattice structure, etc) 

In proteins: 
Myoglobin : binds one molecule of oxygen in the heme center
hemoglobic: made up of 4 myosin like molecules 
When you do the chemistry with these compound together, the ability of 4 modified myoglobin molecules in hemoglobin gives them a higher affinity for oxygen molecules. 
-gives them more than the sum of their parts- more efficient
 
11. Evaporation: heat transfer through the energy required to change a liquid to a gas

12. Geological time scale: 
-the existence of earth divided into categories of major change
-four (HAPP) eons, and eons are divided into three (PMC) eras
-commonly, the first three eons are called PRECAMBRIAN


13. Green house gases: 
· gases composed of molecules that reradiate infrared E.M radiation
· when present in the atmosphere contributes to the greenhouse effect
· prinple greenhouse gases on earth: H20, CO2, CH4 and so on
14. Hadean eon:

· the very first eon, no life existed
· ecreation --> small particles form big masses ( such as a sun etc. ) and these collisions release so much energy (in the sun hydrogen collides to form helium in a nuclear reaction)
 Stabilizing phase: 
interstellar galactic material spinning around, intersecting with various planets, and over time things will stabilize. 
· - stabilizing crust

15. Hydrogen bond: intermolecular force of attraction between H and one of the following: N, O, or F

16. Hydrophilic: molecules or substances attracted/ dissolve to water

17. Hydrophobic: a molecule that can resist wetting, usually non-polar & doesn’t mix with water

18. Hydrothermal vents: a fissure of a mid-ocean ridge on the deep ocean floor that is created by sea floor spreading, where hot, sulfur rich water is released from rock that is heated by geothermal activities

19. Interstellar organic compounds:  theory that the first archaea came from outer space on a comet or meteorite, which survived impact on Earth

20. Interstellar space dust: materials found between the planets of our solar system

21. Micelles: a sphere composed of non polar lipid molecules
when lipids form molecules in water
-insoluble molecules
-content of aqueous environment trapped in a lipid layer (bubble hypothesis)


21. Miller experiment: to find the biomonermers of life. The experiment was to try to mimic environment in a closed container. The hypothesis was that if they can mimic the earth’s early conditions we can be able to figure out how to turn inorganic compounds organic. They would take the gas and cool it, and it fell back into the artificial ocean. They put a port so they can sample the water they were able to collect much of the monomers and polymers of organic life.   
- they missed CO2 in their experiment 

22. Nonpolar compound: a compound that shares its electrons equally and does not dissolve in water. Usually carbon is a stable molecule and forms nonpolar compounds such as lipids. 

23. Panspermia: Central dogma arrived in tact from outer space. That might’ve been a bacterium when the meteorite landed in the prebiotic soup, and there was a huge amount of material for it to survive. LUCA: extraterrestrial origin of the life form known as Luca was able to survive in a toxic atmosphere- no oxygen 

24. Phanerozoic eon: when multicellular animals first started to appear on the planet until present
 
25. Precambrian super eon: made up of the Hadean, Achaean, and Proterozoic eons 

26. Polar compound, 

27. Prebiotic soup, 

28. Proteins first hypothesis, 

Proterozoic eon: 
Oxygen found in atmosphere now
Single celled aerobic organisms


Protocells:  
· Part of bubble hypothesis for cells
· Protobionts
· theory states 1st life on earth made up of tiny protocells, able to survive and reproduce easily. Became the cells of today.
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Reducing atmosphere: Reduced gases, NH3, CH4, in the atmosphere
· Ex: carbon existed in its most reduced form (CH4), oxidized form (CO), full oxidxed (CO2).
· Millers experiment modeled a highly reduced atmosphere, bus it now doubted for the prebiotic earth.

 
RNA world: 

Specific heat: How much energy needed to raise / lower temperature
· Water has the highest specific heat capacity (suitable for life), next is ammonia (but kills krebs cycle)
· High amounts of energy required to change states of water (ice and vapour)


Spontaneous origins:
· “Life coming from non-life”
· Theory that said single celled organism eventually evolved into all the complex forms of life
· Proved wrong by Lois Pasteur (germ theory and cell theory)

Surface tension: 
       Contractive tendency of the surface of a liquid that allows it to resist an external force. 
Cohesive forces in liquid molecules: each molecule pulled in very direction = net force of 0. Molecules at surface don’t have molecules on all side so are pulled inwards, which causes internal pressure and forces liquid surfaces to contract to minimal area.
Allows some insects to walk on water, or objects to float.


Surfactant: - Compounds that lower the surface tension of a liquid.
· Act as: detergents, wetting agents

Vesicles: 
· Small membrane-bound compartment that transfers substances between parts of the endomembrane system. (metabolism, transport)
· Enclosed by a lipid bilayer
· Liposomes (see micelles)
Volcanic outgassing:
· A favored model for the origin of the atmosphere.
· Related to the release of gases by volcanoes (assuming the gases we presently observe were also released by early volcanoes the atmosphere would be made of H20, Co, CO2, HCl, CH4, NH3, N2 and sulfer gases)
· Atmosphere was reducing (no free oxygen)
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