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INTRODUCTION TO GEOLOGICAL CONCEPTS AND PRINCIPLES: 

1. The science of geology is traditionally divided into two broad areas. Physical geology is one. What 
is the other?   

a. oceanography 
b. mineralogy 
c. historical geology 
d. meteorology 

2. Which idea or concept is best described by the statement that the present is the key to the past? 
          a. biblical prophesy   b. uniformitarianism 
          c. Aristotelian logic   d. 17th century catastrophism 

3. Which is closest to the currently accepted age of the earth? 
          a. 100,000 years   b. 10 billion years 
          c. 5 billion years   d. 5 million years 

4. Which process describes the breakdown of rock to produce soils and sediments?  
          a. weathering b. lithification 
          c. subduction d. metamorphism 

5. Which one of these statements is not correct? 
          a. metamorphic rocks may melt to magma 
          b. sedimentary rocks may weather to igneous rocks 
          c. magmas crystallize to form igneous rocks 
          d. igneous rocks can undergo metamorphism 

6. Who first clearly formulated the concept of uniformitarianism?  
         a. Charles Darwin   b. Charles Playfair    c. James Hutton   d. Sir James Ussher 

7. The asthenosphere is part of which interior shell of the earth? 
a.   outer core   b.   ethnosphere   c.   stratosphere   d.   mantle 

8. Which one is the only molten, metallic, interior earth shell? 
           a. inner core   b. lithosphere   c. mantle   d. outer core 

9. Which is the thinnest of the earth's different shells? 
           a. crust   b. outer core   c. mantle   d. inner exosphere 

10. Which shell forms the plates of plate tectonics? 
           a. lithosphere   b. asthenosphere   c. hydrosphere   d. magmasphere 

11. The famous San Andreas fault in California is what kind of plate boundary? 
           a. convergent   b. emergent   c. divergent   d. transform 

12. At what kind of plate boundary is new sea floor created? 
       a. convergent   b. divergent   c. transvergent   d. emergent 

13. Oceanic ridges are associated with what kind of plate boundary? 
       a. transvergent   b. divergent   c. convergent   d. provergent 

14. What plate boundary involves two plates sliding laterally past one another? 
       a. divergent   b. retroform   c. transform   d. conform 

15. Which of the following is not a type of plate boundary? 
           a. divergent plate boundary 
           b. transform fault plate boundary 
           c. convergent plate boundary 
           d. all of these are plate boundaries  
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16. The lithospheric plates are composed of the: 
          a. crust only 
          b. crust and the entire mantle 
          c. crust and the asthenosphere 
          d. crust and the mantle above the asthenosphere  

17. The lithosphere (including the crust) is approximately  _______ km thick. 
           a. 1-2 
           b. 5-10 
           c. 50-100 
           d. 500-1000  

18. The lithosphere asthenosphere boundary is _______________. 
           a. a compositional boundary 
           b. a strength boundary 
           c. the boundary between the crust and mantle 
           d. the boundary between the mantle and core  

19. Which of the following statements about the lithosphere is false? 
          a. The lithosphere is cool and relatively brittle. 
          b. The lithosphere includes the crust and uppermost mantle. 
          c. The lithosphere rides on the weak asthenosphere. 
          d. The lithosphere is easily deformed, like a tube of toothpaste.  

20. Lithospheric plates move by: 
          a. advection 
          b. convection 
          c. magnetic force 
          d. none of these  

21. The asthenosphere: 
          a. lies beneath the lithosphere 
          b. is composed primarily of peridotite 
          c. behaves plastically and flows slowly 
          d. is the zone over which plates move 
          e. all of these  

22. The descent of oceanic lithosphere into the mantle is the process of  
a. Accretion  
b. Subduction  
c. divergence   
d. contraction  

23. The motion of a flowing material where hot matter rises from the bottom and cool matter sinks from 
the surface is called __________. 
          a. convection 
          b. accretion 
          c. differentiation 
          d. fusion  

24. What are the three basic classes of rocks defined in the rock cycle? 
       a. crustal, lithospheric and transformal 
       b. sedimentary, igneous and metamorphic 
       c. sedimentary, igneous and volcanic 
       d. weathered, sedimentary and volcanic 

25. The Rock Cycle and the Hydrologic Cycle do not interact with each other. 
a. True b. False 

26. The Rock Cycle can be influenced by Plate Tectonics 
a. True b. False 

27. Internally, the earth consists of spherical shells with different compositions and densities.  
           a. True b. False 
28. The asthenosphere is a relatively cool and rigid shell that overlies the lithosphere. 
           a. True b. False 
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29. The doctrine of uniformitarianism implies that the earth's geologic history took place over a 
relatively short time span. 

           a. True b. False 
30. Oceans cover slightly less than half of the earth's surface. . 
           a. True b. False 
31. The diameter and surface area of the earth gradually increase as new sea floor is produced by 

sea-floor spreading. 
           a. True b. False 
32. The mantle and crust have about the same thickness. 
           a. True b. False 
33. The mantle is a shell of molten metal, mainly iron, that surrounds the inner core. 
           a. True b. False 
34. Sea-floor spreading is the dominant process at convergent plate margins. 
           a. True b. False 
35. Subduction zones are usually associated with oceanic ridge systems. 
           a. True b. False 
36. Where oceanic and continental plates converge, the denser oceanic plate sinks beneath the 

continental plate. 
           a. True b. False 
37. A scientific theory is generally better documented and more widely accepted than a scientific 

hypothesis. 
a. True b. False 

38. The asthenosphere rests above the lithosphere. 
           a. True b. False  

MINERALS: 

39. Minerals are: 
             a. naturally occurring 
             b. inorganic in their composition 
             c. crystalline solids 
             d. substances with definite physical properties and definite or nearly 
                definite chemical compositions 
             e. all of the above 

40. Rocks are composed of: 
            a. one or more minerals 
            b. mineraloids 
            c. native elements 
            d. none of the above 

41. The smallest unit of matter that retains the characteristics of an element is an: 
            a. ion 
            b. isotope 
            c. atom 
            d. electron 

42. The atomic number of an elements is determined by the: 
            a. number of electrons in its outermost shell 
            b. number of protons in its nucleus 
            c. diameter of its most common isotope 
            d. number of neutrons plus electrons in its nucleus 
            e. total number of neutrons orbiting the nucleus 

43. Solid materials that do not possess an orderly arrangement of atoms are called                       
            a. glasses 
            b. minerals 
            c. crystals 
            d. polymorphs 
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44. Draw a line through this number on your scantron 
45. The center of an atom is called a(n)                 . 

           a. electron 
           b. bond 
           c. nucleus 
           d .orbital  

46. When an atom loses or gains electrons, it becomes a(n): 
            a. isotope 
            b. proton 
            c. ion 
            d. neutron 
            e. native element 

47.  The atomic number for oxygen is 8, meaning that oxygen atoms have                      
            a. 8 protons 
            b. 8 neutrons 
            c. 8 protons and neutrons 
            d. none of these 

48. Isotopes are atoms with a variable number of: 
            a. electrons 
            b. protons 
            c. ions 
            d. neutrons 

49. A chemical element is a substance made up of atoms, all of which have the same: 
            a. atomic mass number 
            b. number of neutrons 
            c. number of protons 
            d. size 
            e. weight 

50. Ionic bonding forms between ions like sodium and chlorine because of: 
            a. the attractive force between ions with opposite electrical charges 
            b. the sharing of electrons 
            c. a weak attractive force between electrically neutral atoms 
            d. none of the above 

51. The sharing of electrons by adjacent atoms is a type of bonding called: 
            a. van der Waals 
            b. covalent 
            c. silicate 
            d. tetrahedral 
            e. ionic 

52. The two most abundant elements in the Earth's crust are: 
            a. iron and magnesium 
            b. carbon and potassium 
            c. sodium and nitrogen 
            d. silicon and oxygen 
            e. sand and clay 

53. Minerals composed of atoms of a single type are called: 
            a. oxide minerals 
            b. silicate minerals 
            c. carbonate minerals 
            d. none of these 

54. Minerals are identified most commonly by using their: 
            a. physical properties 
            b. chemical properties 
            c. molecular structure 
            d. social security number 
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55. Draw a line through this number on your scantron 
56. Many minerals break along closely spaced, smooth planes and are said to possess: 

            a. specific gravity 
            b. cleavage 
            c. covalent bonds 
            d. fracture 
            e. double refraction 

57. The chemical formula for olivine is (Mg, Fe)2SiO4, which means that in addition to silica: 
            a magnesium and iron can substitute for one another 
            b. magnesium is more common than iron 
            c. magnesium is heavier than iron 
            d. all olivine contains both magnesium and iron 
            e. more magnesium than iron occurs in the Earth's crust 

58. Most common rock-forming minerals are                         . 
            a. carbonates 
            b. oxides 
            c. silicates 
            d. sulfides 

59. The basic building block of all silicate minerals is the: 
            a. silicon sheet 
            b. oxygen-silicon cube 
            c. silica tetrahedron 
            d. silicate double chain 
            e. silica framework 

60. Ferromagnesian silicates are rich in: 
           a. iron and manganese 
           b. iron and magnesium 
           c. silicon and aluminum 
           d. none of the above 

61. The ratio of a mineral's weight to the weight of an equal volume of water is:  
a. specific gravity 
b. luster 
c. hardness 
d. atomic mass number 
e. cleavage 

62. Those chemical elements having eight electrons in their outermost electron shell are the: 
           a. noble gases 
           b. native elements 
           c. carbonates 
           d. halides 
           e. isotopes 

63. The silicon atom has a positive charge of 4, and oxygen has a negative charge of 2. Accordingly, 
the ion group (SiO4) has : 
           a. positive charge of 2 
           b. negative charge of 2 
           c. negative charge of 1 
           d. positive charge of 4 
           e. negative charge of 4 

64. Calcite and dolomite are: 
           a. oxide minerals of great value 
           b. ferromagnesian silicates possessing a distinctive sheet structure 
           c. common rock-forming carbonate minerals 
           d. minerals used in the manufacture of pencil leads 
           e. important energy resources 
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65. Draw a line through this number on your scantron 
66. Which of the following are considered rock forming minerals: 

           a. carbonates 
           b. silicates 
           c. sulfates 
           d. none of the above 

     e. all of the above 
67. The discovery of a rich concentration of a substance like iron or copper: 

           a. may be mine-able, if the geographic location and labor costs are economically favorable 
           b. automatically makes it a deposit that would be mined 
           c. would probably be ignored because every nation has sufficient resources of most metals 

68. A very important carbonate mineral is: 
            a. gypsum 
            b. halite 
            c. calcite 
            d. hematite 

69. The mineral pyroxene is an example of a                       silicate. 
            a. framework 
            b. single chain 
            c. sheet 
            d. ring 

70. Micas and clay minerals are common examples of                       silicates. 
            a. framework 
            b. single chain 
            c. sheet 
            d. ring 

71. Which of the following minerals has the greatest hardness? 
            a. calcite 
            b. quartz 
            c. feldspar 
            d. talc 

72. The hardness of a mineral depends on                         . 
            a. the way the mineral reflects light 
            b. the ratio of silicon to oxygen atoms in the mineral 
            c. the strength of the chemical bonds in the mineral 
            d. the color of the powdered mineral 

73. Which of the following mineral properties is the least reliable clue to its identity? 
            a. hardness 
            b. cleavage 
            c. color 
            d. density 

74. The shape in which an individual crystal grows is called the mineral's crystal                     . 
            a. cleavage 
            b. habit 
            c. density 
            d. streak 

75. The physical properties of any particular mineral are quite variable. 
            a. True b. False 

76. Electrons have a positive charge. 
            a. True b. False 

77. Crystals generally develop in an open cavity. 
             a. True b. False 

78. The basic building block of the silicate minerals is the silica tetrahedron. 
             a. True b. False 

79. Nonferromagnesian silicates are dark in color. 
             a. True b. False 
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80. Fracture is mineral breakage along random, irregular surfaces. 
             a. True b. False 

81. Gypsum is a chloride mineral while halite is a sulfate mineral. 
            a. True b. False 

82. Most mineral resources are non-renewable or finite. 
            a. True b. False 

83. Some minerals have cleavage. 
            a. True b. False 

 
Use the answer sheet provided in class for the following questions and crossword puzzles. 

84. Along which plate boundary are the two plates sliding past one another? 

85. Along which plate boundary are the plates moving away from each other? 

86. Along which plate boundary are the plates moving toward each other? 

87. Which rocks originate from the deformation of a pre-existing rock? 

88. List the three basic kinds of rocks as defined in the rock cycle. 

89. What are polymorphs? (Include some examples) 

90. What are some of the limitations of Cation Substitution? (In other words, what two factors 
determine and/or influence whether cation substitution can occur?) 

91. What large category of mineral groups are more likely to exhibit cation substitution? 

92. There are five criteria that determine whether a substance is a mineral, list three of these criteria. 

 
 

GEOLOGY 300 MINERALS-CLUES 
 
ACROSS 

4.                      or the growth of a solid with a characteristic internal structure is the way minerals form. 

7. This scale measures the relative hardness of minerals, based upon the ability of a mineral to scratch 
another. 

10. Describes the way in which minerals break along irregular surfaces. 

12.                          are atoms that have gained or lost an electron. 

13. Solid materials that do not have an orderly arrangement of matter are amorphous or                      

17. This type of atomic bond is formed by electrical attraction between ions of opposite charge. 

19. A                          makes up part of the nucleus of an atom and is positively charged. 

21.                          surround the nucleus in a moving cloud, have virtually no mass, and are negatively 
charged. 

23. A crystal's                          is the shape in which individual crystals or aggregates of crystals grow. 

24. Negative ions are called                  . 

25. This type of bond is characteristic of cation packing and the sharing of freely mobile and dispersed 
electrons. 
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DOWN 

1.  This is the study or science of minerals. 

2.                          is the color of the powder produced when a mineral is scraped across a tile of unglazed 
porcelain. 

3.  Graphite and diamond are                     s composed of carbon. 

4.                     is the breaking of minerals along planar surfaces defined by the crystal structure of a 
mineral. 

5.                           is the weight of a mineral in air divided by the weight of an equal volume of pure water at 
4 °C. 

6.  This mineral property is determined by the way a surface of a mineral reflects light. 

8.  This part of an atom contains protons and neutrons. 

9.                           is a measure of a material's mass per unit volume or grams/cubic cm. 

11.  This mineral property is the least reliable. 

14.                          represent the smallest unit of matter that can combine in chemical reactions. 

15. These types of elements are often found in minerals as impurities. 

16.  A                          has a specific geometric shape and often form slowly, in open spaces. 

17.  An atom that has a constant number of protons but may have different numbers of neutrons is 
an                         .  

18.                              bonding forms in compounds made of elements that share electrons. 

20.  A                              makes up part of the nucleus of an atom and is uncharged. 

22.  A positively charged ion is called a:                         . 

 
GEOLOGY 300 

MINERALS - WORD LIST  
                                                                      

 

ANION 
ATOM 

CATION 
CLEAVAGE 

COLOR 
COVALENT 
CRYSTAL  

CRYSTALLIZATION 
DENSITY  

ELECTRON 
FRACTURE 

GLASSY 
HABIT 

ION 
IONIC  

ISOTOPE 
LUSTER  

METALLIC  

MINERALOGY 
MOHS  

NEUTRON 
NUCLEUS 

POLYMORPH 
PROTON  

SPECIFIC GRAVITY 
STREAK 
TRACE  

  

 


