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I. Multiple Choice Questions (30 Points, 1 point each):

1.  The principle of uniformitarianism says that

a.  geological processes change very slowly over time.

b.  human activity has a small but significant effect on some geological processes.

c.  the Earth processes we observe today have operated throughout much of geologic time.

d.  the Earth is a closed system, and its resources are limited.

2.   The geosphere is composed of

a.  the hydrosphere, the lithosphere, and the biosphere.

b.  rock and regolith.

c.  meteorites.

d.  oceans, lakes, rivers, soil, plants, and animals.

3. A system that allows energy but not matter to cross its boundaries is called a(n) _______ system.

a.  closed

b.  open

c.  isolated

d.  closed and isolated

4. The answer is “negative feedback”.  What is the question?

a.  What do scientists call a system in which an increase in output leads to a further increase in                         output?

b.  What do scientists call a system in which the amount of matter is fixed and finite?

c.  What do scientists call a system in which the system’s response is in the opposite direction from the output”?

d.  What do scientists call a system in which material is constantly being transferred from one reservoir to another?

5. Which one of the following is not an example of a system?

a.  a flock of birds

b.  the contents of a beaker in a laboratory

c.  a lake

d.  a volcano

e.  none of the above

6. The chemical composition of the Earth’s crust is

a.  about the same as that of the Sun.

b.  about the same as that of the mantle.

c.  typical of the overall composition of the Earth.

d.  None of the above is true.

7.    The Earth’s asthenosphere is

a.  a hot, plastic, “weak” layer of rock.

b.  just below the lithosphere.

c.  part of the mantle.

d.  All of the above are true.
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8. There are seasons on Earth because the

a.  Earth’s orbit is circular rather than elliptical.

b.  Earth’s spin axis is tilted with respect to the plane of its orbit around the Sun.

c.  Earth spins with retrograde motion relative to the other planets in the solar system.

d.  All of the above are true.

9. Plate tectonics is

a. the slow lateral movement of segments of the Earth’s hard, outermost shell as a result of conduction currents deep inside the Earth.

b. the slow lateral movement of segments of the Earth’s hard, outermost shell as a result of convection currents deep inside the Earth.

c. the principal mechanism of heat transfer from the inside of the Earth.

d. caused by the transfer of part of the Earth’s rotational energy to the Earth’s surface, in the form of tides.

10. Midocean ridges define

a. convergent plate boundaries.

b. shear plate boundaries.

c. divergent plate boundaries.

d. All of the above are true.

11. The San Andreas Fault is a(n) _________ that marks the boundary between the Pacific and North American plates.

a. collision zone

b. transform zone

c. subduction zone

d. island arc

12. Convergent margins

a. occur where two plates are moving toward each other.

b. are characterized by the formation of midocean ridges.

c. involve the formation of new continental crust.

d. All of the above are true.

13. The increase in temperature with increasing depth in the Earth is called

a. convection

b. the geothermal gradient

c. plate tectonics

d. isostasy

14.   Transform plate boundaries are characterized by

a. earthquakes

b. volcanic activity

c. mountain building

d. All of the above are true.

15.  The term epicenter refers to

a. the focus of an earthquake

b. the point from which an earthquake’s energy originates

c. the point on the Earth’s surface directly above the focus of an earthquake

d. the point of failure of rocks in the elastic rebound theory
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16. The focus of an earthquake is

a. the point on a fault surface where seismic energy is first released

b. the point on the Earth’s surface where seismic energy is first released

c. the region of greatest damage during an earthquake

d. the point on the Earth’s surface above the epicenter.

17. Which one of the following is not used by scientists to predict earthquakes?

a. foreshocks

b. seismic gaps

c. isostasy

d. strange animal behavior

18. A rock is

a. any naturally occurring solid material

b. a cohesive combination of many mineral grains

c. always composed of many different minerals

d. always composed of a single type of mineral

e. the result of minerals crystallizing from a liquid

19. The most abundant rock-forming minerals are

a. the oxides

b. the silicates

c. iron, nickel and sulfur

d. oxygen and silicon

20. Which one of the following is not a required characteristic of minerals?

a. solid

b. naturally formed

c. organic

d. characteristic crystal structure

21. The main forces that hold grains together in sedimentary rocks are

a. gravity and deposition

b. precipitation and sedimentation

c. cementation and recrystallization

d. metamorphism and recrystallization

22. By far the most important tectonic environment for the formation of explosive volcanoes is

a. subduction zones

b. divergent plate boundaries

c. transform plate boundaries

d. intraplate “hot spots”

23. Shield volcanoes are composed primarily of low viscosity

a. basalt

b. rhyolite

c. andesite

d. granite
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24. Magma that flows out onto the surface of the Earth is called

a. a volcanic rock

b. lava

c. basalt

d. tephra

25. Which type of magma contains the most silica (SiO2)?

a. rhyolite

b. andesite

c. basalt

d. gabbro

26.   Which one of the following types of intrusive rock bodies is typically the largest?

a. stock

b. sill

c. batholith

d. dike

27.  Which one of the following is not a type of metamorphic rock?

a. marble

b. slate

c. shale

d. gneiss

28. Which one of the following is not a type of chemical sedimentary rock?

a. clay

b. coal

c. limestone

d. salt

29. Which one does not belong with the others?

a. unconformity

b. nonconformity

c. subconformity

d. disconformity

30. The principle of stratigraphic superposition states that

a. in any sequence of sedimentary strata, the order in which the strata were deposited is from the bottom to the top

b. older strata are deformed and truncated by erosion before younger strata are deposited across them

c. tectonics, erosion, and sedimentation are all closely related

d. sediments are deposited in strata that are horizontal, or nearly so, and parallel to the Earth’s surface.

II. Fill-Ins (23 Points, 1 point each).

1. Seismic waves that do not pass through the body of the Earth are called ___________________.

2. The Earth’s core has a high density and is inferred to consist primarily of  ___________________.

3. The scale that measures earthquake intensity on the basis of felt vibration and extent of damage to buildings is called the _______________________ scale.
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II. Fill-Ins (23 Points, 1 point each, continued).

4. The three kinds of magma, listed in order of least siliceous/least viscous to most siliceous/most viscous are a._________________________, b.________________________, and c.___________________.

5. Igneous rock may be a._________________, meaning that it formed deep within the crust, or b.__________________, meaning that it formed at the Earth’s surface.

6. Smooth, ropy-looking lava is called a.  ______________________.  Rubbly, rough-looking lava that forms from cooler, higher-viscosity magma is called b. _________________________.

7. The absolute ages of strata in the geologic column have been determined by ____________________.

8. The type of metamorphism that occurs along subduction zones and collision edges of plates is ____________________________.

9. In soils, CLORPT are the critical factors for soil formation. CL is a.  _________________________, O is b.__________, R is c.______________, P is d. _____________, and T is e._________________.

10. In mass wasting, the dominant force moving the earth is _______________________.

11. The two natural lubricants that reduce the friction of a landslide failure plane are a._____________ and b. __________________.

12. The three most common types of failure mechanisms in mass movements include movement that is fluid like:  a. _________________; movement along a well-defined failure plane: b.__________; and movement exclusive of fluid or movement lacking a well defined failure plane: c.________________.

III. True-False (32 Points, 1 point each).
1. The Principle of  Uniformitarianism is applicable only to geology, not to other branches of science.

2. The Principle of  Uniformitarianism cannot account for rare, catastrophic events such as meteorite impacts.  

3. The Earth’s external processes (weather, climate, and erosion) are driven primarily by energy from the Sun, with a small contribution from the tides. 

4. Earth system science is primarily useful in the study of natural Earth systems; it is not suited for the study of human-induced changes to these systems.

5. In a closed system, neither matter nor energy can cross the boundaries.

6. Visible light is a form of electromagnetic radiation. 

7. The Sun is a nearly perfect blackbody radiator.

8. Rocks deep inside the Earth are so hot that it is possible for them to flow like plastic fluids.  

9. Conduction is the most important process by which heat is transferred from the Earth’s interior to its surface. 

10. Paleomagnetism is a property of rocks, which records the directions of ancient magnetic fields at the time of rock formation.  

11. Sedimentary rocks cannot acquire magnetism, only rocks crystallized from magma can become permanently magnetized. 

12. Continental crust is thicker than oceanic crust.

13. The outer core is inferred to be molten because it does not transmit seismic waves. 

14. Seismic waves travel through the Earth at uniform velocities, spreading out in all directions. 

15. P waves are compressional/expansional waves that can pass through gasses, liquids and solids.  

16. S waves travel more slowly than P waves through the same material.

17. Surface waves are the first seismic waves to be recorded by the seismograph in the event of an earthquake.

18. The most abundant mineral in the crust of the Earth is silicate mineral called quartz.

19. Nonsilicate minerals (i.e., minerals whose structures are not based on the silicate anion) are extremely rare. 

20. The principal gas emitted by volcanoes is water vapor. 

21. Because of their low viscosities, basaltic lava flows move more quickly than pyroclastic flows. 
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III. True-False (32 Points, 1 point each, continued).

22. A pyroclastic flow is essentially the same as a lava flow. 

23. Biogenic sediments can form both in the sea and on land. 

24. An angular unconformity implies that the older strata were deformed and then truncated by erosion before younger strata were deposited across them.  

25. The geologic column places known strata in chronological order on the basis of their fossils or other evidence of relative age. 

26. Shale is a type of sedimentary rock made of fine sand and silt particles cemented together.

27. Correlation means the determination of equivalence in the ages of strata found in more than one locality.  

28. The average natural pH of rainwater (without human influence) is 4.2.

29. Carbonic acid is the chief cause for natural acidification of rainwater. 

30. Creep is one of the major causes of structural damage to homes in the Colorado Rockies.  

31. Weathering produces only little particles from big particles.

32. Car exhaust indirectly accelerates the weathering process.  

IV. Current Events and Colorado Weather (15 Points, 1 point each): True-False.
1. The El Nino weather pattern is controlling the Colorado weather patterns this winter. 

2. The warmer than normal winter temperature patterns affecting Golden is partly due to adiabatic processes. 

3. The normal atmospheric UV radiation rating expected in Golden during the month of January is 5.

4. Upslope patterns observed in Golden are defined as moving air from the Eastern plains of Colorado towards the foothills and mountains causing cooling and condensing of moisture in the air. 

5. We are having a much drier than normal January and early February in the mountains of Colorado.  

6. The key issues discussed thus far regarding water in Colorado involve water rights and water quality. 

7. The water rights in Colorado stress conservation of water use.

8. The main biosphere issues that we have discussed are primarily the endangered species concept that has been caused primarily by air pollution. 

9. The ski industry is primarily concerned with water rights issues (snowmaking), water quality is not a problem, yet 

10. Wilderness areas may serve as gene pools for native species 

11. Ground-water is the traditional source for drinking water supplies in the Denver Metro Area. 

12. Building a dam on the Animas River near Durango, CO is a long-term environmental solution to the region’s water problems and water rights conflicts.  

13. When a well is drilled for drinking water in the foothills west of Denver, one group of the non-human contaminants that can be found is radioactive substances.  

14. Diseases from non-native animals, like cattle, can be passed on to the native animals, like Bison. 

15. The Great Sand Dunes National Monument, in southern Colorado, has been expanded primarily for it’s ecological and non-growth values, and the expansion is expected to have minimal effects on the surrounding towns. 
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