Chapter 13 Review
Introduction to Geology

13A The design of the Earth

· geology: the study of the earth’s structures and processes that affect those structures
· mass of the earth:
· the earth contains just the right amount of mass for life.  Less mass would mean less atmosphere while more mass would me too great of pressure of an atmosphere
· rotation of the earth
· if earth rotated too slowly, we would fry during the day and freeze in the night
· this would mean that plants would not be able to survive
· oxygen
· our atmosphere has just the right amount of oxygen for use of living organisms.
· No other planets have a noticeable amount of oxygen if they have an atmosphere at all.  And those that do have an atmosphere, a lot of the times it is composed of poisonous gases.
· though green plants help replenish the oxygen on earth, they do not account for its origin.  No theory to date explains how we got our oxygen supply (except the creation story of the bible)
· protection
· atmosphere burns up a lot of the meteors that fall (99.99%) 
· ozone layer protects us from harmful ultraviolet rays
· magnetosphere traps cosmic rays from the sun
· water
· 71% of earth’s surface is covered by water
· it has unique properties
· transparency
· expands when frozen
· dissolves many things
· has surface tension
Be able to tell me about the design of the earth using some of the detailed examples above
13B – The earth’s Structure

Crust

· the crust is the outer layer of the earth and is solid rock
· ranges in thickness from 5 km (3 mi) under oceans to 60 km (37 mi) on the continents
· 1909 a seismologist learned that there was a discontinuity in earthquake waves when they were transitioning from the crust to the mantle
· Mohorovicic discontinuity (Moho) boundary between crust and mantle
Mantle

· extends from Moho to 2,900 km (1800 mi)
· occupies 84% of the earth’s volume
· hotter and denser than crust which is why waves travel faster
Core

· occupies more than 15% of the earth’s volume

· core is probably hot and dense

· broken up into an outer core and inner core

13C – The Earth’s History

· historical geology: study of the earth’s historical structure

13C-1 According to Creationists

· Christians build their framework from 3 major Biblical events

· creation

· curse

· flood

· When God had finished creating the earth, He said it was “very good”.  We do not know what this perfect earth looked like.

· we do not know the how of creation, just the amount of time it took

· we also do not know what changes the curse had on the earth, except that the earth and living things experienced changes

· the Flood covered the whole earth and vastly changed its landscape

· sediment: loose material that sinks to the bottom of a body of water

· strata: sedimentary layers of the earth’s crust

· it is thought that the world was tropical from pole to pole, surrounded by a canopy of water vapor (which fell during the flood)
· it is also thought that God created plants and man mature, meaning as adults

· the soil also would have been created mature (since an inch of soil today takes about a century to form)

· when God had finished creating, the stars were already visible, it did not take the millions of years for the light to reach the earth as it is known today

· God made a mature universe and is important to consider when we as scientists justify why some of our dating measurements are in the millions and millions of years.

13C-2 According to Evolutionists

· interpret the earth by using the doctrine of uniformity, or uniformitarianism,

· they believe that current scientific laws today are what was present at the beginning

· they argue that even if there were a God, He would have been subject to these same laws

· however
· no one has observed sandstone forming

· no one has observed fossil graveyards forming
· coal does not form in huge quantities as it had in the past

· no one has seen a mountain form except a volcano, and most of world’s mountains are not volcanic

· earth should not exist according to these principles

· evolutionists contradict their own uniformitarianism when they claim the Mesozic era (tropical from pole to pole) and the Cenozic era (cooler and drier) had differing climates

· claim the earth began as mass of molten rock and that steam from volcanoes filled oceans

· volcanoes today do not emit steam, so where has all the water gone?

13C-3 Dating Methods

· evolutionists believe the earth is around 5 billion years old

· creationists believe the earth is a few thousand years old

· we cannot tell how long a candle has been burning unless we know how tall it was when it started and if it was burning at a constant rate.  Same with the earth

· we cannot determine the age of the earth because no human was around when the earth began to make scientific observations

Genealogical

· people have tried to date the earth based on the genealogical records in the Bible

· James Ussher (1581-1665) calculated creation occurred 4004 BC

· Johannes Kepler calculated creation occurred 4977 BC

· it all depends if God gave us a complete genealogical record

Radioactive Dating

· radioactive: when material is unstable and steadily breaks down into another material

· breakdown occurs at a steady rate
· assumption is that uniformitarianism is true in that the breakdown is the same today as it was in the past

Radiocarbon Dating

· carbon-14: created in the upper atmosphere, it settles in the lower atmosphere where it is absorbed by living things

· when an organism dies, since it is no longer taking in carbon-14, it begins to break down.

· Calibration curve: a curve on a graph indicating the amount of carbon-14 in an object and the age of the object.

· reliable only to 5000 years ago since that is the oldest known age of an object to plot on the graph

· limited to objects containing carbon-14

· anomalous sample: when scientists know that the date of an object was incorrectly indicated by radiocarbon dating

· has been used in the past to date coal and oil samples as a couple thousand years old, not millions

Uranium-Lead Method

· since uranium decays into lead, the age of a rock can be indicated by the ratio of uranium to lead

· there is a problem with this since there is no way of telling how much lead was in the original rock

· two different types of uranium decay into two different types of lead.  If the dates of these two ratios are the same, the date is confirm, if they are different, the dates are called into question

· sometimes gives results that are impossible to believe.  Some rocks in Texas are 10 billion yrs old according to this method

Potassium-Argon Method

· Potassium-40 decays into argon-40
· uses a ratio of potassium to argon

· problem with this is that there is no way of telling how much argon was in the original rock

· unreliable

· lava in Hawaii that is known to be 170 yrs old tested to be 160 million to 3 billion years old

Be able to plot points on a scatter plot, draw a calibration curve and give me the age of an object if I tell you its Geiger count.  (same as what you did on WB 191)

Tell me the properties of water

How deep is the deepest hole dug by humans, who dug it, and what is it’s name?

List the three basic layers of the earth

Describe location, thickness and volume of each layer

Discuss several reasons creationists believe that God created a mature, fully developed earth.

What is uniformity?

Give evidences against uniformity

What are the two creation dates calculated from genealogies, and the name of the men who calculated them?

Explain the process of which radiocarbon dating is based and its limitations.  (goes back only 5000 years since that is all the farther we have objects of known age.  Also, only works for things that contain carbon)

Describe problems of other dating methods
