
Hadean Keywords
	Archaean eon


	· Beginning life - Anaerobic bacterial life

· Oxygen starts to accumulate

· The eon when single celled prokaryote bacteria predominated (Archaean Eon from 3,800 Ma - 2,500 Ma)



	Biomonomers
	· A monomer in a biological perspective.

· Small biological molecules or atom that may become chemically bonded to other monomers to form a polymer useful in biological systems.



	Biopolymers
	· Are macromolecules made of repeating subunits which are useful for biological systems

· Polymers produced by living organisms.

· Cellulose is both the most common biopolymer and the most organic on Earth. 

· About 33 percent of all plant matter is cellulose.

· Other examples are proteins, nucleic acids, carbohydrates and lipids. Chitin (makes fungal cell wall) is a biopolymer too.



	Carbon
	· 15th most abundant element on the earth’s crust. 

· It is an element: cannot be broken down or changed into another substance

· It is tetrahedral like silicon and is able to form chains, rings and other compounds. 

· There are several allotropes of it, best-known graphite and diamond. 

· “Carbon is central to life...carbon atoms link in chains, bind with other atoms to make the array of organic chemicals that constitute life itself, from DNA to toenails” – Richard Fortey – Life

	Central dogma
	· Replication, Transcription and Translation

· DNA à RNA à Protein

· Once information gets into protein, it can’t flow back to nucleic acid. 



	Chemical evolution
	· The hypothesis that simple chemical compounds in the ancient atmosphere and ocean combined by natural and spontaneous chemical reactions to form larger, more complex substances that eventually lead to the origin of life and the start of the biological evolution.

· Chemical reactions that could have generated complex compounds from simple ones prior to the origin of life. 



	Cohesion
	· Is an attraction or force.

· It is a physical property in which an intermolecular force holds together the molecules in a solid or liquid. 



	Crystal lattice of water
	· A geometric arrangement of the points in space at which the atoms, molecules, or ions of a crystal occur. 

· Hexagons in sheets held by hydrogen bonds (not covalent)

· The symmetrical three-dimensional arrangement of hydrogen atoms inside a water molecule (crystal)



	Emergence
	· More than the sum of the parts

· An emergent behavior or emergent property is shown when a number of simple entities (agents) operate in an environment, forming more complex behaviors as a collective. 

· Evolution is the major principle or driving force behind life. If we speak of the emergence of complex live forms, we refer to processes of sudden changes in evolution.



	Evaporation
	· To transition from the liquid to the gaseous state.

· is a type of vaporization of a liquid that occurs only on the surface of a liquid.

· With heat the rate of evaporation increases. 



	Geological time scale
	· Divides Earth’s history into four eons.

· Major Eons:

· Phanerozoic: (543 Ma to present time) 

· Multicellular organisms

· Proterozoic (2500 – 543 Ma) 

· Oxygen atmosphere, single celled aerobic organisms

· Archaen (3800 – 2500 Ma)

· Anaerobic bacterial life

· Oxygen starts to accumulate

· Hadean (4600 – 3800 Ma) 

· Formation of the solar system and planet.

· Ends with origin of life. 



	Green house gases
	· Is a gas in an atmosphere that absorbs and emits radiation emitted by the Earth’s surface, the atmosphere itself and by clouds. 

· These gases are the fundamental cause of the greenhouse effect. 

· Greenhouse gases are essential to maintaining the temperature of the Earth; without them the planet would be significantly colder. 

· The primary greenhouse gases in the Earth’s atmosphere are water vapor, carbon dioxide, methane, nitrous oxide and ozone. 



	Hadean eon
	· The first Eon in Earth’s history is the Hadean.

· The formation of the solar system and earth.

· 4,500 Ma – 3,800 Ma

· Continuous bombardment and a molten planet gave way to the oceans as the earth cooled and the crust solidified.

· Oxygen was absent.



	Hydrogen bond
	· One part of the bond involves a hydrogen atom. 

· The other part is a strongly electronegative heteroatom such as oxygen, nitrogen or fluorine, which is called the hydrogen-bond donor.

· The two parts form a convalent bond; a type of chemical bonding that is characterized by the sharing of pairs of electrons between atoms. 

· Responsible for the many properties of water including the high heat capacity. 



	Hydrophilic
	· A property in which a molecule is attracted to water - “water-loving”

· Such a molecule is said to be polar. 

· A eukaryotic cell membrane is made of a phospholipid bilayer with the phosphate heads being hydrophilic.



	Hydrophobic
	· A property in which a molecule is repelled from water - “water-hating”

· Such a molecule is said to be nonpolar. 

· A eukaryotic cell membrane is made of a phospholipid bilayer with the lipid tails being hydrophilic.



	Hydrothermal vents
	· An area where volcanic vents occur in the planet’s surface from which geothermally heated water is released. 

· They are commonly found near areas where tectonic plates are moving apart, ocean basins and hotspots. 

· There is a hypothesis that suggests that life might have originated at hydrothermal vents. 



	Interstellar organic compounds
	· A wide variety of organic compounds, such as alcohols, acids, aldehydes and ketones have been found in comets. 

· Possible seeding of planet with organic compounds from outside the planet. 



	Interstellar space dust
	· The gas and dust in space, which is believed to be the matter that exists between the star systems in a galaxy. 

· These dust particles are extremely small, which happens to be approximately the wavelength of blue light waves, 

· The particles are irregular shaped, and are made of up silicates, carbon, ice and/or iron compounds.



	Micelles
	· A micelle, a ball like structure, is formed when a molecule that has a strongly polar “head” and a non-polar hydrocarbon chain “tail” is added to water.

· When added to water, the non-polar tails, which are hydrophobic, clump into the center of the micelle.

· As for the polar heads, which are hydrophilic, interacts with the water molecules on the outside of the micelle.  

· Some examples of such molecules are phospholipids or fatty acids or a salt of a fatty acid (soap)



	Miller experiment
	· An experiment that simulated hypothetical conditions thought at the time to be present on the early Earth. 

· It tested for the occurrence of chemical origins of life. 

· Specifically, it tested Oparin and Haldane’s hypothesis that conditions on early Earth favored chemical reactions that synthesized organic compounds from inorganic precursors. 

· The initial experiment used water, methane, ammonia and hydrogen. 

· Stanley Miller and Harold Urey at the University of Chicago constructed it. 



	Non-polar compound
	· A compound composed of molecules that create a symmetrical distribution of charge, so that there are no positive or negative poles.

· Non-polar compounds cannot dissolve in water.

· An example would be oil. 



	Panspermia
	· Extraterrestrial origins

· The hypothesis that states life exists all over the universe and that life on earth may have come from space through other living things.

· The main idea behind this hypothesis is the fact that “life must come from life”. 

· The hypothesis still centers around the fact that bacteria and other singular celled organism were the first organism, but they came from space. 



	Phanerozoic eon
	· 550 Ma until now

· Multicellular life present

· Three major divisions:

· Cenozoic (65 Ma to present time) -  Dinosaurs disappear, mammals and birds.

· Mesozoic (251-65 Ma) - Flowering plants, dinosaurs, even more insects

· Paleozoic (543 - 251 Ma) - Marine invertebrates, algae, “Cambrian explosion”, first land plants and insects.



	Polar compound
	· Molecules which contain polar covalent bonds

· They can ionize when dissolved or fused

· Polar compounds include inorganic acids, bases and salts. 



	Prebiotic soup
	· “Prebiotic” means “pre-life”

· The theory that life first sprang from non-life in a “prebiotic soup” of various chemicals in the early Earth’s oceans. Over vast amounts of time, some of these chemicals gradually together and formed molecular chains that would eventually form the first primitive life forms. 

· The result of the Miler-Urey experiment had show that amino acids, spontaneously arose by reacting with a mixture of chemicals and water which is the “prebiotic soup”.



	Proteins first hypothesis
	

	Proterozoic eon
	· 2,500 Ma- 500 Ma

· Single celled eukaryotes present.

· It is split into three geologic eras roughly of equal duration:

· Paleoproterozoic

· Mesoproterozoic

· Neoproterozoic

	Protocells
	· Scientists have been able to embed proteins in the bilayer of the vesicle which allows exchange with the external environment so that substrate ezyme products can be generated for a prolonged period of time. 

· Protocells have been host to a variety of complex biochemical interactions including bio-synthesis of DNA and RNA.

· RNA has even been translated into protein in artifical cells. 

· To be a true cell though, it must be able to self-maintain through metabolism and internal biochemical reactions, self reproduce and evolve. 



	Reducing atmosphere
	· is an atmospheric condition in which oxidation is prevented by the removal of oxygen and other oxidizing gases or vapors. 

· Early earth had a reducing atmosphere, along with Mars and Venus. Later events stabilized earth’s atmosphere to permit evolution of life. 



	RNA world
	· Proposes that a world filled with RNA based life pre-dates current DNA based life.

· RNA, which can store information like DNA and catalyze reactions like proteins, may have supported cellular or pre-cellular life. 

· Some hypotheses as to the origin of life present RNA-based catalysis and information storage as the first step in the evolution. 

· The RNA world is proposed to have evolved into the DNA and protein world of today.

	Specific heat
	· The amount of heat per unit mass required to raise the temperature of a substance by one degree celsius.

· The relationship between heat and temperature change is usually expressed with q=mC(delta T). Where C is the specific heat capacity (J/g^C), q is the quantity of heat (J), m is the mass (g) and delta T is the change in temperature. 

· The specific heart of water is 4.186 joules/gram ^C which is higher than any other common substance. 

	Spontaneous origins
	· inanimate chemicals developed completely by change into highly complex, living, single-celled organisms. 

· A single-celled organism eventually evolved into all the complex life forms on earth in a relentless struggle for resources.

· Basically, the process of life coming from non-life. 

· Without spontaneous origin, there can be no evolution.



	Surface tension
	· is the property of the surface of the liquid that allows it to resist an external force. 

· It is revealed, for example, in floating of some objects on the surface of water, even though they are denser.

· This property is caused by cohesive forces between the liquid molecules.



	Surfactant
	· Compound that lowers the surface tension of a liquid, allowing easier spreading, and lowering of the interfacial tension between two liquids, or between a liquid and a solid. 

· When dissolved in water, a surfactant gives a product the ability to remove dirt from surfaces such as the human skin, textiles and other solids. 

· Surfactants may act as: detergents, wetting agents, emulsifiers, foaming agents and dispersants. 



	Vesicles
	· Small membrane-bound compartments that transfer substances between parts of the endomembrane system .

· Lysosomes are an example of vesicles that contain enzymes involved in cellular digestion.

· In phagocytosis, the protist surrounds a food particle, engulfs it within a vescile and transports it to a lysosome where the food is broken down. 

	Volcanic outgassing
	· The creation of the first atmosphere. 

· Created a very thick atmosphere composed primarily of water vapour, CO2 and N2. 

· The CO2 dissolved in the oceans leaving N2 as the primary component of our atmosphere. 

· Photosynthesis then (due to plants and blue-green algae) produced oxygen as a waster product, gradually increasing the amount of O2 in the atmosphere...creating life.



