GEO 1111 Lecture Notes

Lecture 2 – January 11th (Earth Systems)
· Geology
· Science that develops theories and test hypotheses
· Assuming you can observe these processes
· Deals with large spatial scales and complex systems
· There is only one earth
· Controlled experiments are extremely difficult
· Experimentation component in geology is different than that of other science
· Deals with time scales that are immense in comparison to humans
· Substitutes space for time
· Learn from processes today to apply to similar processes that happened a long time ago
· Geological record is fragmented/incomplete
· Multiple hypotheses can be created to explain the same situation
· There are a multitude of instruments and approaches to make hypotheses because of differences in time
· Principle of uniformitarianism
· Processes and lows operating today have acted throughout geological time
· Processes same, different rates
· Not always continuous
· Can occur in different parts of earth
· Inductive method
· Collection of data and making observations
· Expect explanation will become apparent from data sets
· Deductive method
· Devised predictions and models for a set of observations and then test
· Scientific inquiry
· Hypothesis
· Theory
· Law 
· Deductive scientific method applied to geologic systems (dinosaur extinction)
· Collection of data
· Dinosaurs, plankton, and many other species were extinct in a small period of time
· Unique geochemical anomalies (iridium, sulphur, and carbon in rock record)
· Iridium comes from lava, earth’s core, meteorites, comets and cosmic dust
· Sulphur comes from impact with the earth or volcanic activity
· Carbon is consistent with burning massive amounts of burning terrestrial material
· Development of one or more working hypotheses to explain the facts
· Comet or asteroid impact created geological anomalies
· Huge amount of volcanic activity and lava flows and volcanic dust into the atmosphere from eruptions
· Development of observations and experiments to test hypotheses
· Craters 
· Dust cloud + fireballs (nuclear winter)
· Look for signs of these in local sources by plotting where the evidence of similar events might’ve happened
· Look for evidence of a sudden impact in the rocks that was from the same time zones
· Acceptance, modification, or rejection
· Crater was identified in the Gulf of Mexico that corresponds in time and location with evidence
· A rock or mineral indicates previous conditions, because we know how these are formed
· Mineral
· A naturally occurring inorganic substance with a definite chemical composition and regular internal structure
· Most are crystals
· They’re solids
· Can be expressed by a chemical formula
· Formed from a compound in regular geometric shapes
· Rock
· A natural solid aggregate of minerals or mineraloids
· Rocks are built from a combination of minerals
· Mineraloids or sometimes called metalloids
· Lack the crystal structure that would create a mineral
· Amorphous
· Cooled really quickly when forming
· Rapid source of heat then sudden cooling
· The solid outer layer of the Earth, the lithosphere, is made of rock
· If atoms are neutral, why do atoms bond and interact?
· Valence electrons interact and are most stable with an octet of electrons
· They react to form materials to obtain a stable octet
· Oxygen minerals are the most abundant on Earth because of how much we have
· Metallic bonding 
· Cloud of valence electrons are free to migrate among atoms
· Metals are conductors
· Weaker and less common than ionic or covalent
· Van der Walls forces
· Weak electrostatic forces
· The types of bonding found in nature can tell a lot about how they were formed and what type of conditions were present at the time
· Certain atoms with the same charge and similar radius can be substituted for each other in minerals
· When there is more of an element available, more of its atoms will be incorporated into the mineral
· Information is stored in the rocks and minerals about historical environments
· A lot of info has been collected about extinction and its intensity
1. The Principle of uniformitarism explains that geological processes that operate today operated throughout geologic time
2. Science explains that the processes of earth are predictable and consistent which helps geologists: a) make predictions about concepts with large spacial and temporal variability b) make predictions about microscopic organisms c) make predictions on the forces acting on a building d) make predictions about the susceptibility of a population to a particular disease
3. A theory is: a) a model that tentatively explains why something happens b) well tested and widely accepted view that best explains observational facts c) the repeatability of an experiment d) the observation of a particular outcome
4. Which element is not part of the mineral pyroxene: a) Si b) Al c) K d) Au
5. Which of the following is not a mineral a) quartz b) olivine c) granite d) pyroxene
6. Which of the following are covalently bonded a) Halite (NaCl) b) Galena (PbS) c) Pyrite (FeS2) d) Diamond (C)
7. Graphite and Diamond are both: a) ionically bonded b) polymorphs c) metallically bonded d) high pressure minerals
8. List 5 pieces of evidence that the extinction of the dinosaurs was triggered by a bolide hitting the earth.
Craters around the same time, many organisms extinct at same time, lack of large scale eruptions around the time, iron anomaly in marine and terrestrial cores, geochemical signatures change closer to crater
9. Which of the following is not evidence for a large meteor impact a) Niagara Falls b) large volcanic eruptions c) formation of the Andes d) Hawaii Island 
10. Atoms can substitute for each other in the minerals structure if they have similar ionic radii and charge. 
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