
 Unit 1 Study Guide 
Chapter 1 and Chapter 2

The Scientific Method 
· Organization: 
· Make Observations 
· More and more observations will test a following hypothesis
· Form & Test Hypothesis
· If hypothesis is correct, you move to develop a theory, otherwise start over with observations
· Form & Test Theory
· Start making predictions for the end product through the theory
· After successful testing, it will be formed into a law
· Law
· It will then be generally accepted as the proper explanation of the whole process.

Terminology 
· Natural Process: Events that are directed by physical, chemical, and biological activity such as earthquakes, volcanic eruptions, hurricanes, etc.
· Natural Hazard: A Natural Process that becomes a potential threat to life or property. 
· Local Disaster: Significant disruptions to local society and communities, but the consequences are contained locally.
· Regional Disaster: Magnitude of disruption is something greater than a single city area might occupy, and the consequences of the event are more widespread. 
· Regional Catastrophe: A disruption of sufficient magnitude that covers provinces, states, or even countries. Deals with numerous injuries to the regional population.
· Global Catastrophe: The magnitude of disruption is felt on a global scale, death of many whole species is common. 

Cost of Disasters/Catastrophes 
As the population of humans increases, so do the costs for all the disasters, and catastrophes. Natural disasters are getting more expensive because more people are building more expensive infrastructure in areas that are prone to natural disasters, like coastal areas, fire-prone forests, etc. The culprit isn’t Mother Nature, but rather human nature. 

Opposing Philosophies of Geologic Observations/Data Interpretation 

Catastrophism: is the idea that Earth has been affected in the distant past by sudden, short-lived, violent events that were sometimes worldwide in scope.
Baron Cuvier: Recognized a repeated series of layers of boulders above layers of fine grained sands, and called this evidence that repeated stages of flooding had affected a region. Flooding was a series of huge catastrophes and hugely unpredictable. 
Catastrophist:
· History of Earth was a record of unique events.
· No such thing as natural evolution of anything.
· No possible prediction of nature.


Gradualism/Uniformitarianism: The dominant paradigm of geology, by contrast, has been uniformitarianism (also sometimes described as gradualism), in slow incremental changes, such as gradual erosion, changed the Earth's appearance, a view in which the present is the key to understanding the past.
Charles Lyell: Took over James Hutton’s work and promoted Uniformitarianism and emphasized the concept of unlimited geological time.

Other Individuals:
· Steno: The first person to attempt to narrate a story about Earth’s surface. Reconstructed the history of Earth’s surface on the basis of the processes he could see happening (Weathering, Sediment Transport, Production of Layed Sediments, etc.) His work marked the beginning of modern Geology. Called “The Father of Stratigraphy” (Study of the layers of rocks and sediments) Based everything on the assumption that Natural Processes observed today were likely to have been responsible for those of the past.
· Ussher: Is an Archbishop and increased the acceptance of religious ‘right’/ It was essential that all astronomical, geological and biological hypotheses had to be reconciled with an interpretation of the Bible. Thus after studying all the births and deaths in the bible, in 1650 he announced that the Earth came into existence on October 22nd 4004 B.C.
· Cuvier: Done Above.
· Hutton: First person to formulate the concept and name “Gradualism”. The “Father of Modern Geology” He ignored the bible, and all religious dogma and didn’t want to reinterpret the bible.
· Lyell: Done Above.

Geologic Age Dates 
· Age of Meteorites (from Asteroid Fragments): 4.567 Billion Years (Approx. Age of Solar System) 
· Age of Earth: 4.54 Billion Years 
· Impact between Theia and Earth: 4.48 Billion Years 

Relative Age Dating 
· Steno’s 3 Fundamental Principles of Stratigraphy 
· Principle of Superposition: Sedimentary rock layers are deposited on top of each other. Oldest at the bottom, youngest at the top.
· Principle of Original Horizontality: Sedimentary rock layers are flat lying when they are deposited. They would have been originally horizontal. 
· Principle of Original Lateral Continuity: Sedimentary rock layers are deposited over wide areas. They were initially extended in all directions.
· Hutton’s: Principle of Cross-Cutting Relationships: A fault is younger than the youngest rock that cuts it. The strata above an unconformity are younger than the strata below. 
· William Smith’s: Principle of Faunal Succession: The individual layers in the sedimentary strata each contain characteristic fossils that are distinct from those in the layers above and below. He was able to identify the same layer in different parts of the country based upon its fossil content.

Construction of Relative Geological Time Scale 
· Use of the above principles 
· Originally, the whole scale was relative – with no absolute dates. The division ‘Precambrian’ was used to designate all time before development of life (only much later was it discovered that life began in Precambrian time). 
· Recognition of two marker horizons representing mass extinction of many species; they were used to set two major boundaries: First between Palaeozoic and Mesozoic, and Second between Mesozoic and Cenozoic. 
Absolute Age Dating 
Made possible by the discovery of radioactivity 
Terminology: 
o Atom, and Components: Consists of a small, positively charged nucleus surrounded by a ‘cloud’ of negatively charged electrons – making the atom itself neutral. The nucleus contains 99.9% of the mass. Nuclei consist of positively charged protons and neutral neutrons.
o Isotope: Atoms of the same element that differ in their number of neutrons in the nucleus and thus have different mass.
o Stable vs. Unstable/Radioactive: Some isotopes can be stable, and some are unstable, and some are radioactive.  Every unstable or radioactive isotope decays at its own characteristic rate.
[bookmark: _GoBack]o Parent – Daughter – Half-life: The Parent is the original isotope in any step of the breakdown process. The isotope produced by that step is the daughter. Half-Life is the period of time in which exactly half the nuclei of a species of radioactive substance would decay, in any step of the breakdown.
· To date old rocks, we need to use isotopes with long half-lives (e.g. Uranium, Rubidium, Potassium, ...) 
· Carbon Dating 
o Understand the mechanisms:  
Production of Carbon-14: Cosmic radiation causes nuclear reactions to occur in a small percentage of Earth’s most abundant atmospheric gas, nitrogen. The most common isotope of nitrogen is nitrogen-14. Lab examination shows us that isotope has 7 protons and 7 neutrons giving it a mass number of 14. The net effect of cosmic bombardment is to convert nitrogen-14 to carbon-14, which is the basis of radiocarbon dating. Thus, the original (parent) nitrogen, which had 7 neutrons, and 7 protons, now has 8 neutrons and 6 protons (cause one was booted out) – and that makes it carbon-14, not nitrogen-14.
Incorporation in living organisms: Living plants or animals use carbon, an they care little whether it’s the very common (stable) carbon-12 or the more rare and radioactive carbon-14. So as long as the organism is alive, there will be a more or less constant ration in the organism’s cells of carbon-12 to carbon-14.
Reversion to Nitrogen-14 when organism dies: However, as soon as the organism dies, there’s no more up-take of either carbon isotope, and the ration begins to change because carbon-14 breaks down and carbon-12 does not.
Limitation of time application: The time elapsed since an organism died can therefore be determined by measuring that proportion. The longer the time elapsed since death, the less carbon-14 remains.
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