Hadean Eon Keywords
Adhesion: any attraction process between dissimilar molecular species that can potentially bring them in close contact
· Tendency of dissimilar particles and/or surfaces to cling to one another
Archaean Eon: a geologic eon before the Proterozoic Eon
· One of the four principal eons of Earth history
· Time where single celled prokaryotes predominate begins to form on earth. This leads to the formation of oxygen in our waters, and eventually it accumulates and beings to form in our atmosphere
Biomonomers: essential products for the organic world. Include amino acids, lipids and sugars
· Discovered how to form during the Miller experiment
· Formed when carbon atoms link together
· Can be produced spontaneously in the earth’s early atmosphere
Biopolymers: polymers produced by living organisms
· Contain monomeric units that are covalently bonded to form larger structures
· Three main classes of biopolymers  1. Polynucleotides long polymers which are composed of 13 or more nucleotide monomers, 2. Polypeptides short polymers of amino acids, and 3. Polysaccharides which are often linear bonded polymeric carbohydrate structures
· Cellulose is the most common organic compound and biopolymer on Earth
Carbon: a chemical element with the atomic number 6, the symbol C, a member of group 14 on the periodic table, a non-metal, and tetravalent (making four electrons available to form covalent bonds
· Has three naturally occurring isotopes 12C and 13C bring stable, and 14C being radioactive
· There are several allotropes of carbon including graphite (opaque and soft), diamond (transparent and hard) and amorphous carbon
Central Dogma: the process of producing proteins is irreversible: a protein cannot be used to create DNA.
· First articulated by Francis Crick
· Proteins are responsible for the functioning world, they are coded in the gene sequences in DNA
· Means the flow of information from the DNA in the nucleus of the cell, into messenger RNA via transcription, and thence into proteins (more correctly, polypeptide chains) via translation at ribosomes in the cytoplasm. 
· Replication  transcription translation
Chemical Evolution:
Cohesion: the action or property of like molecules sticking together, being mutually attractive
· Property of a substance that is caused by the shape and structure of its molecules which makes the distribution of orbiting electrons irregular when molecules get close to one another, creating electrical attraction
· Ex. Water is strongly cohesive as each molecule may make four hydrogen bonds to other water molecules in a tetrahedral configuration
Crystal Lattice of Water: the result off water molecules interacting with each other due to strong cohesion
· At 4 degrees, the lattice is a very dense compound (when water is less than or equal to 4 degrees the water is more dense.. which is why in a pool, the cold water is at the bottom, it sinks)
· When water cools, it becomes lighter which is why ice forms at the top of lakes and rivers. This acts as an insulation blanket for the water.
Emergence: the way complex systems and patterns arise out of a multiplicity of relatively simple interactions
· Concept written by Stuart Mill as well as Julian Huxley and others
Evaporation: a type of vaporization of a liquid that occurs only on the surface of a liquid or boiling, which, instead, occurs on the entire mass of the liquid
· Part of the water cycle. Solar energy drives evaporation of water from oceans, lakes, moisture in the solid and other sources of water
· With sufficient heat, the liquid can turn into vapour quickly
· When the molecules collide, they transfer energy to each other in varying degrees, based on how they collide. Sometimes the transfer is so one-sided for a molecule near the surface that it ends up with enough energy to 'escape' (evaporate)
Geological Time Scale: provides a system of chronologic measurement to describe the timing and relationships between events that have occurred during the history of the Earth
· This includes the 4 eons that formed our earth that we live on today 
Green House Gases: a gas in an atmosphere that absorbs and emits radiation within the thermal infrared range
· Fundamental cause of the greenhouse affect 
· Primary greenhouse gases in the Earth’s atmosphere are water, vapour, carbon dioxide, methane, nitrous oxide and ozone 
· Affect the temperature of the earth
· Oxygen was introduced to the atmosphere later, and now it is 21% of the atmosphere
Hadean Eon: the geologic eon before the Archean and focuses on the formation of the sun and planets of our solar system
· Started with the formation of the about 4.6 billion years ago and ended roughly 3.8 billion years ago
· Formation of the planet within our solar system. Accretion means small pieces making large pieces… more pieces add to the large pieces to make even larger pieces. 
· Sun was formed due to large collisions which formed energy, later the energy was so large, that it ignited the sun. 
· The sun is an out of control nuclear reaction
Hydrogen Bond: the attractive interaction of a hydrogen atom with an electronegative atom, that comes from another molecule or chemical group
· Uses covalent bonds  can occur intermolecularly or within different parts of a single molecule intramolecularly  
· Hydrogen bond is stronger than van der Waals interaction, but weaker than covalent or ionic bonds. However, with a larger molecule with many Hydrogen bonds, the bonds can actually be pretty strong
· Occurs in organic molecules (DNA) and inorganic molecules (water)
· Intramolecular hydrogen bonding is partly responsible for the secondary, tertiary, and quaternary structures of proteins and nucleic acids 
Hydrophilic: comes from the Greek word “water-loving” and is a molecule that is attracted to, and tends to be dissolved by water (and other polar solvents)
· Heads of the cell membrane are hydrophilic
· A hydrophilic molecule or portion of a molecule is one that is typically charge-polarized and capable of hydrogen bonding, enabling it to dissolve more readily in water than in oil or other hydrophobic solvents
· Hydrophilic molecules that do not dissolve are called colloids
Hydrophobic: comes from the Greek word “water-hating” and is a molecule that is repelled and not dissolved by water  
· Tend to be non-polar and thus prefer neutral molecules and non-polar solvents
· When places in water, often clusters together forming micelles
· Ex. Alkanes, oils and fats (greasy substances in general)
· Used for oil removal from water, the management of oil spills, and chemical separation processes to remove non-polar from polar compounds
Hydrothermal Vents: an opening in a planet's surface from which geothermally heated water is produced
· Commonly found near volcanically active places, areas where tectonic plates are moving apart, ocean basins and hotspots
· Active and has large amounts of water on its surface and within its crust
· The water is heated to hundreds of degrees, but doesn’t boil because of the large amount of pressure from the large amount of water above them
· result is a brew of organic molecules
Interstellar Organic Compounds:
Interstellar Space Dust: the carbon spewed out from a dying red sun
[bookmark: _GoBack]Micelles: a combination of surfactant molecules dispersed in a liquid colloid (hydrophilic molecules that do not dissolve)
· A typical micelle in aqueous solution forms a circular shape with the hydrophilic "head" regions in contact with surrounding solvent, and the hydrophobic single tail regions in the micelle centre
· Ex. Bubbles formed when mixing oil and water
Miller Experiment: an experiment that simulated hypothetical conditions thought at the time to be present on the early Earth, and tested for the occurrence of chemical origins of life
· Tested hypothesis that conditions on the early Earth favoured chemical reactions that synthesized organic compounds from inorganic ancestors
· Considered to the classic experiment on the origin of life
· The primordial gases were placed in a container and water was boiled causing hot vapours to rise into the gas mixture. The resulting vapours were cooled and condensation occurred (ancient rain) and the condensate fell into the pool of water that has been heated into water vapour. Miller added electrical sparks (ancient lightning) to the gases and let it run for a few days. Later, found amino acids, lipids and a variety of organic compounds. After this is became clear that carbon dioxide was also present in the ancient atmosphere and that biomonomers could be produced spontaneously
Nonpolar Compound: occurs when there is no polarity in the bonds of a molecule (equal sharing of electrons between two different atoms) or because of the symmetrical arrangement of polar bonds
· Ex. Fats, oil, gasoline
· Most are hydrophobic, however, many nonpolar organic solvents are able to dissolve polar substances
· Usually has a higher boiling point because of the dipole-dipole interaction between their molecules
Panspermia: comes from Greek word “all-seed” and is the hypothesis that life exists throughout the Universe, and that most or all forms of it share a common origin, distributed by meteoroid, asteroids and planetoids
· Life was contaminated by a living organism (thought to have arrived on some meteorite and landed in this rich organic soup and everything took off from there
· Proposes that life can survive the effects of space (ex. Bacteria)
· Not meant to address how life began, just the method that may cause its nourishment
Phanerozoic Eon: the current eon in the geologic timescale, and the one during which abundant animal life has existed
· Time period when the continents separated
· Composed of three eras: Cambrian Explosion (tremendous diversification of animal life in oceans), Paleozoic (world oceans populated with animals…first attempts at land plants and animals… but catastrophe occurs and 90% of it disappears), and Mesozoic (plants and animals increase in number and variety…when this era comes to an end another catastrophe which kills all dinosaurs but then new life forms again) 
· Covers roughly 542 million years and goes back to the time when diverse hard-shelled animals first appeared
· Comes from the Greek word meaning “visible life”
· Time span of the Phanerozoic includes the rapid rise of a number of animal; the rise of terrestrial plants; the evolution of fish; the rise of terrestrial animals; and the development of modern animals
Polar Compound: molecules which contain polar covalent bonds 
· They ionize when dissolved or fused
· Polar compounds include inorganic acids, bases and salts
· Form when one element is more electronegative then the other and therefore some elements are more attracted to electrons. These elements are slightly negative while the less electronegative element is slightly positive
· Different charge on either side of compound, therefore it is polar (ex. Water)
Prebiotic Soup: 
Proteins First Hypothesis: proposed when proteins were the only enzymatic catalysts
· Included in the mix of proteins formed was one that was a specialist and duplicated the other proteins
Proterozoic Eon: a geological eon representing a period before the first abundant complex life on Earth (introduced to single celled eukaryotes)
· Comes from the Greek word “earlier life”
· Is the most recent part of the old, informally named ‘Precambrian’ time
· Consists of 3 geologic eras, from oldest to youngest: Paleoproterozoic, Mesoproterozoic, Neoproterozoic
Protocells: cells that originated on earth and are capable of growth, replication and evolution
· Proteins in the membrane of the vesicle that allow exchange with the external environment so the substrate and product can be generated for prolonged periods of time
· Been a host to a variety of complex biochemical interactions 
· Must be able to do three things: self-maintenance through metabolism and internal biochemical reactions, self-reproduce and be able to change or evolve
Reducing Atmosphere: an atmospheric condition in which oxidation is prevented by removal of oxygen and other oxidizing gases or vapours
· The presence of large molecules such as hydrogen, methane, and ammonia (these contain max number of electrons and hydrogen said to be fully reduced)
· Nitrogen is used or in more extreme conditions hydrogen gas… in that case the atmosphere is reducing
RNA World: proposes that life based on ribonucleic acid (RNA) pre-dates the current world of life based on deoxyribonucleic acid (DNA), RNA and proteins
· RNA is able to store genetic info like DNA and catalyze chemical reactions like an enzyme protein
Specific Heat: the measurable physical quantity that characterizes the amount of heat required to change a substance's temperature by a given amount
· Expressed in units of Joules (J) per Kelvin (K)
· Water requires a lot of heat to be able to increase its temperature by just one degree
Spontaneous Origins:
Surface Tension: a property of the surface of a liquid that allows it to resist an external force
· This property is caused by cohesion of like molecules, and is responsible for many of the behaviours of liquids
· Has the dimension of force per unit length, or of energy per unit area (the two are equivalent)
Surfactant: compounds that lower the surface tension of a liquid, the interfacial tension between two liquids, or that between a liquid and a solid
· Are usually organic compounds that are amphiphilic, meaning they contain both hydrophobic groups (their tails) and hydrophilic groups (their heads)
· Will migrate to the water surface, where the insoluble hydrophobic group may extend out of the bulk water phase, either into the air or, if water is mixed with an oil, into the oil phase, while the water soluble head group remains in the water phase
Vesicles: a bubble of liquid within another liquid, an assembly made up of many different molecules.
· A small membrane-enclosed sack that can store or transport substances.
· Can form naturally because of the properties of lipid membranes, or they may be prepared. Artificially prepared vesicles are known as liposome 
Volcanic Outgassing:

