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DATE DUE:                      Name:  
Ms. Terry J. Boroughs 
Geology 300                                                   Section:   
 

IGNEOUS ROCKS AND IGNEOUS ACTIVITY 

Instructions:  Read each question carefully before selecting the BEST answer.  Use GEOLOGIC 
vocabulary where applicable!  Provide concise, but detailed answers to essay and fill-in questions.  TURN 
IN YOUR 882 –ES SCANTRON AND ANSWER SHEET ONLY!            

MULTIPLE CHOICE QUESTIONS: 
1. Gabbro and Granite 

a. Have a similar mineral composition 
b. Have a similar texture  
c. Answers A. and B. 
d. Are in no way similar 

2. Which of the factors listed below affects the melting point of rock and sediment?  
a. Composition of the material         d. Water content  
b. The confining pressure          e. All of the these  
c. Only composition of the material and the confining pressure  

3. Select the fine grained (aphanitic) rock, which is composed mainly of sodium-rich plagioclase 
feldspar, amphibole, and biotite mica from the list below:  

a. Basalt   b. Andesite   c. Granite   d. Diorite    e. Gabbro  
4. __________ is characterized by extremely coarse mineral grains (larger than 1-inch)?  

a.   Pumice    b.  Obsidian  c.  Granite   d.  Pegmatite  
5. Basalt exhibits this texture.  

a. Aphanitic   b. Glassy   c. Porphyritic  d. Phaneritic   e. Pyroclastic  
6. Rocks that contain crystals that are roughly equal in size and can be identified with the naked eye 

and don’t require the aid of a microscope, exhibits this texture: 
a. Aphanitic   b. Glassy   c. Porphyritic  d. Phaneritic   e. Pyroclastic  

7. The texture of an igneous rock  
a. Is controlled by the composition of magma.  
b. Is the shape of the rock body 
c. Determines the color of the rock 
d. Is caused by leaching.  
e. Records the rock's cooling history.  

8. Lava is molten rock:  
a. in the subsurface   b.  on the surface  c.  both A & B   d.  none of these   

9. Magma is molten rock:  
a. in the subsurface   b.  on the surface  c.  both A & B   d.  none of these   

10. Consider the Bowen's reaction series. Which mineral(s) would you expect to see as a phenocryst in 
porphyritic basalt?  

a.   quartz         c.  sodium-rich plagioclase   e. answers d. or f. 
b.   orthoclase (potassium feldspar)   d.  calcium-rich plagioclase  f. olivine  

11. Igneous rocks produced in association with subduction zone volcanism most generally are:  
a. Basaltic in composition.  
b. Ultramafic in composition.  
c. Andesitic or intermediate in composition.  
d. Both basaltic in composition and ultramafic in composition.  

12. Intrusive Igneous rock is formed  
a. by crystallization of molten rock 
b. on the surface of the  Earth 
c. below the surface of the  Earth 
d. by changes in mineral composition 
e. answers a. and c.   f. answers a. and b. 

13. This igneous texture is characterized by two distinctively different crystal sizes.  
a. Aphanitic   b. Glassy   c. Porphyritic  d. Phaneritic   e. Pyroclastic  
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14. Which of the following lists magma types in order of increasing viscosity (i.e., the least viscous listed 
first)?  

a. Basaltic, andesitic, granitic       d. Basaltic, granitic, andesitic  
b. Granitic, andesitic, basaltic       e. Granitic, basaltic, andesitic  
c. Andesitic, granitic, basaltic  

15. Magma tends to rise toward Earth's surface principally because  
a. Water is an abundant constituent of magma.  
b. Silica is abundant in magma.  
c. Magma is a fluid.  
d. Rocks become less dense when they melt.  
e. None of these  

16. The tabular and discordant igneous intrusive body is called a(n)  
a. Batholith   b. Laccolith  c. Stock  d. Dike  e. Sill  

17. Rocks of the Hawaiian Islands would be expected to have:  
a. A mafic (basaltic) composition.  
b. Textures such as Phaneritic and Pegmatitic.  
c. High iron content.  
d. dark color 
e. answers a., c., and d.   f.  answers a., b., c.,  

18. Rocks of the Sierra Nevada Mountains would be expected to have:  
a. A felsic (granitic) composition.  
b. Textures such as Phaneritic and Pegmatitic.  
c. High iron content.  
d. dark color 
e. answers a. and b.  f.  answers c. and d.  

19. The tabular and concordant igneous intrusive body is called a(n)  
a. Batholith   b. Laccolith  c. Stock  d. Dike  e. Sill  

20. Which of the following minerals crystallizes last in Bowen's reaction series?  
a.   quartz   b.  olivine   c.  muscovite   d.  biotite  

21. Which of the following minerals crystallize first in Bowen's reaction series?  
a.   quartz   b.  olivine   c.  muscovite   d.  biotite  

22. Select the coarse grained (Phaneritic) rock, which is composed mainly of calcium-rich plagioclase 
feldspar, olivine, and pyroxene from the list below:  

a. Basalt   b. Andesite   c. Granite   d. Diorite    e. Gabbro  
23. Xenoliths are associated most closely with which magmatic process?  

a. intrusion          c.  columnar jointing  
b. magmatic differentation; (magma mixing)  d.  magmatic differentation; (assimilation) 

24. Layered plutons with more mafic compositions on the bottom and more felsic toward the top are 
associated most closely with which magmatic process?  

a. Magma migration (fractional crystallization) c.  crystal settling (fractional crystallization) 
b. magmatic differentation; (magma mixing)   d.  magmatic differentation; (assimilation) 

25. A mushroom-shaped igneous mass situated in a near-surface environment is a(n)  
a. Batholith   b. Laccolith  c. Stock  d. Dike  e. Sill  

26. The very last minerals to crystallize on Bowen's Reaction Series result in igneous rocks with a 
__________ composition.  

a.   mafic  b.  ultramafic  c.  felsic  d.  intermediate  
27. Batholiths are typically  

a. Intrusive           d. Larger than other plutons  
b. Associated with major mountain belts     e. Phaneritic 
c. All of these  

28. Veins are typically:  
a. Extrusive          d. Aphanitic  e. irregularly shaped 
b. Smaller than other types of plutons  
c. Answers b. and e. 

29. A __________ is an open cavity in a volcanic rock that was filled by a gas bubble when the lava was 
still mainly liquid?  

a.   porphyrocryst   b.  vesicle    c.  xenocryst   d.  phenocryst  
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30. Changing the composition of magma by incorporating surrounding host rock is known as _______.  
 a.   assimilation    b.  partial melting   c.   magma mixing   d.  differentiation  

31. The Sierra Nevada Mountains of California are composed primarily of this igneous structure.  
a. Batholith   b. Laccolith  c. Stock  d. Dike  e. Sill  

Igneous Activity: For the following question(s) match the description with the appropriate texture.  
A. porphyritic   B. phaneritic C. aphanitic  D. glassy  

32. _____ magma cools and consolidates without growth of mineral grains  

33. _____ a magnifying glass or microscope is needed to see individual mineral grains  

34. _____ rock has two or more, distinctly different-sized populations of mineral grains    

35. _____ mineral grains are of roughly equal size and coarse enough to be seen without a microscope 
or magnifying glass  

Match the following rocks to their equivalent aphanitic or phaneritic igneous rocks.  
A. andesite   B. rhyolite   C. gabbro   

36. _____ basalt  

37. _____ granite  

38. _____ diorite 
Volcanism:  MULTIPLE CHOICE QUESTIONS: 
39. Most of the active volcanoes on Earth are located in a belt known as the  

a. Ring of Fire     d. Circum-Atlantic belt  
b. Mid-Pacific ridge    e. Gulf Coast zone 
c. Red Sea rift  

40. Which of the following factors help determine whether a volcanic eruption will be violent or relatively 
quiescent (gentle)?  

a. Amount of dissolved gas in the magma  
b. Temperature of the magma  
c. Composition of the magma  
d. All of the above  
e. Only amount of dissolved gas in the magma and temperature of the magma  

41. A basaltic lava flow with a rough, jagged surface in which the dissolved gasses have escaped, is 
known as ________________ lava.  

a. Pillow   b. Aa   c. Pahoehoe    d. Lapilli    e. None of these  
42. A basaltic lava flow with a smooth, ropy surface in which the dissolved gasses have yet to escape, is 

known as ________________ lava.  
a. Pillow   b. Aa   c. Pahoehoe    d. Lapilli    e. None of these  

43. The oceanic ridge system is the major site of:  
a. Spreading center volcanism.  
b. Formation of magma by partial melting of mantle rocks.  
c. Formation of basaltic magma.  
d. All of these  
e. Both a. and b.  

44. Felsic lavas cool to form:  
a. basalt   b.  granite  c.  rhyolite  d.  diorite   e. andesite 

45. Violent volcanic activity is often associated with  
a. Fissure eruptions   c. Shield volcanoes   e. answers b. and/or d.  
b. Resurgent Calderas  d. Composite cones   f. Cinder cones 

46. The most violent volcanic activity is associated with the combined eruption and subsequent collapse 
of the volcanic structure and is associated with the following type of volcanic structure: 

a. Fissure eruptions   c. Shield volcanoes   e. Cinder cones  
b. Resurgent Calderas  d. Composite cones  

47. Mount St. Helens is an example of a  
a. Shield volcano   c. Cinder cone   e. Composite cone 
b. Lava dome     d. Volcanic neck 

48. Mafic magmas cool to form:  
a. basalt   b.  granite  c.  rhyolite  d.  diorite   e. gabbro 
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49. The Aleutian Islands in Alaska are associated with  
a. Intraplate volcanism      d. Spreading center volcanism  
b. Subduction zone volcanism     e. Intercrustal volcanism  
c. Geothermal volcanism  

50. The Columbia Plateau in the northwestern United States is an excellent example of  
a. Silica-rich lava flows      d. site of former fissure eruptions 
b. An eroded shield volcano      e. both c. and d. 
c. Flood Basalts 

51. In 1902, the town of St. Pierre was destroyed and its population of 28,000 to 30,000 killed due to:  
a. A fast-moving pyroclastic flow that engulfed the town 
b. A rain of volcanic bombs 
c. An avalanche of incandescent volcanic ash and dust called a nueé ardenté. 
d. An earthquake that was generated by the eruption of Mt. Pelee 
e. Both A. and C.   f. Both B. and D.   g. All of these options 

52. The most abundant gas associated with volcanic activity is also associated with outgassing by 
volcanoes, which also produced much of the compounds in our atmosphere and oceans. 

a. Chlorine  b. Carbon dioxide  c. Sulfur oxide  d. Water vapor    e. Nitrogen 
53. Which one of the following statements is true regarding the devastating May 1980 eruption of Mount 

St. Helens?  
a. The mountain was substantially enlarged by the lava flows  
b. Great quantities of volcanic ash were propelled high into the atmosphere  
c. Mudflows (lahars) triggered by the volcanic activity caused tremendous damage  
d. The main impact of the initial blast was directed laterally rather than vertically  
e. Answers b., c., and d.    f. Answers a., b., and c., 

54. The less viscous a lava, the more:  
a. gently it erupts      c.  violently it erupts   e.  silica it contains  
b.   iron and magnesium it contains   d. answers a. and b.     f. answers c. and e.  

55. Diorite is the coarse-grained equivalent of this igneous rock.  
a. Basalt   b. Andesite   c. Granite   d. Diorite    e. Gabbro  

56. Mt. Kilauea in Hawaii is an example of a:  
a. Shield volcano   c. Cinder cone   e. Composite cone 
b. Lava dome     d. Volcanic neck 

57. Spreading center volcanism most generally produces rocks, which are  
a. Granitic in composition    d. Basaltic in composition 
b. Andesitic in composition    e. Ultramafic in composition  
c. None of these  

58. The type of volcano usually created when andesitic lavas are extruded following a pyroclastic 
eruption is a:  

a. Shield volcano   c. Cinder cone   e. Composite cone 
b. Lava dome     d. Volcanic neck 

59. A volcano built almost exclusively from fluid, basaltic lava is called a  
a. Shield volcano   c. Cinder cone   e. Composite cone 
b. Lava dome     d. Volcanic neck 

60. Shiprock, New Mexico, is thought to be such a feature.  
a. Shield volcano   c. Cinder cone   e. Composite cone 
b. Lava dome     d. Volcanic neck 

61. Cinder cones  
a. Have very steep slopes.  
b. Are usually less than 300 meters (~1000 feet) high  
c. Frequently occur in groups  
d. Consist largely of pyroclastic material 
e. All of these  

62. Which of the following consists of pyroclastic debris?  
a. Ash   b. Bombs   c. Cinders   d. all of these 

63. Mt. Vesuvius (near Naples, Italy) (also destroyed Pompeii and Herculaneum) is an example of a: 
a. Shield volcano   c. Cinder cone   e. Composite cone 
b. Lava dome     d. Volcanic neck 
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64. Bulbous masses associated with volcanoes that extrude highly viscous material that tend to plug up 
the volcanic cone are called: 

a. Shield volcanoes      c. Cinder cones   e. Composite cones 
b. Lava or obsidian domes     d. Volcanic necks 

For the following item(s), choose from one of the following answers.  

A. composite cone/stratovolcanoes   B. shield volcanoes C. cinder cones   

65. _____ the volcanoes of the Cascade Mountains  

66. _____ the big volcanoes of Hawaii  

67. _____ massive, gently sloping volcanoes built of successive, basaltic lava flows  

68. _____ large, fairly steep-sided cones composed of lavas and pyroclastic layers  

69. _____ small cones built during one, short, eruptive episode  

True = A, False = B  

70. The smaller the percentage of silica in magma, the more viscous it is.  

71. Porphyritic textures contain very large mineral grains, over an inch in size.  

72. Phaneritic textures contain large mineral grains; that are visible, but less than an inch in size.  

73. Partial melting produces a magma having a higher silica content than the original magma. 

74. A dike is a tabular and concordant pluton.  

75. The process of magmatic differentiation can generate residual, more mafic magmas from felsic 
magmas such as rhyolite.  

76. A Xenolith is an inclusion of foreign or country rock enclosed within intrusive rock and is an indication 
that assimilation has occurred.  

77. Felsic, Intermediate, and Mafic are all terms to describe the compositions of magma.  

78. The continuous series of Bowen’s Reaction Series consists of ferromagnesian minerals.  

79. The discontinuous series of Bowen’s Reaction Series consists of non-ferromagnesian minerals.  

80. A laccolith is a mushroom-shaped pluton that forms from the inflation of a sill.  

81. Felsic lava is more fluid (or more liquid) than Andesitic (intermediate) lava.  

82. The larger the percentage of silica in magma, the less viscous it is.  

83. Assimilation occurs when magma partially melts and incorporates the surrounding country rock.  

84. Bowen's reaction series predicts the composition of igneous rocks 

85. Potassium feldspar is an important mineral in granite and other felsic rocks.  

86. Glassy igneous rocks such as Obsidian form when magma cools too quickly for mineral grains to 
grow.  

87. All present-day active volcanoes are associated with activity at plate boundaries.  

88. The largest volcanoes found on Earth are of the cinder cone variety.  

89. Strato-volcanoes are also known as composite cone volcanoes. 

90. Columnar jointing is due to tension cracks that develop in the cooling magma typically found in a 
volcanic neck as they propagate downwards to form the columns.  

91. The volcanic eruptions at Mount St. Helens may be described as extremely quiet or gentle compared 
to eruptions such as those that occur on the island of Hawaii.  

92. Powerful, explosive, pyroclastic eruptions can result in climatic cooling as ash and other particulate 
matter gets into the atmosphere, blocking sunlight and reducing surface temperatures.  

93. Powerful eruptions can result in climatic warming as gaseous matter gets into the atmosphere, which 
act as greenhouse gasses and increase surface temperatures.  

94. Fissure eruptions usually produce extrusive features.  

95. Mafic magma is more likely to form pyroclastic debris than Andesitic magma.  

96. A vesicle forms due to the preservation of the shape of gas bubbles that are escaping from a cooling 
magma. 
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97. A Nuée ardente is a phenomenon associated with lava flows.  

98. Volcanic vents that emit only gases are called fumaroles.  

99. The volcanoes of the Cascade Range are primarily cinder cone volcanoes.  

Place your answers to the following questions on the answer sheet provided by your instructor. 
Use the appropriate word, phrase, or short essay to answer the following questions. 
ESSAY / FILL-IN:  

100. What type of magma composition is commonly erupted on the continents along a subduction zone?  

101. A ________ texture refers to rocks composed mainly of visible crystals greater than 1-inch.  

102. A ________ texture refers to rocks composed mainly of uniform crystals that can be seen without the 
aid of a microscope.  

103. When lava cools very rapidly preventing the growth of crystals ___________ is formed (a common 
type of extrusive igneous rock.) 

104. What term(s) denotes the larger mineral grains in a porphyritic igneous rock?  

105. Which tabular, discordant igneous rock body intrudes across bedding planes?  

106. Which tabular, concordant igneous rock body intrudes between bedding planes?  

107. __________ is the name given to molten rock below the Earth's surface.  

108. Igneous rocks are classified on the basis of texture and________________?  

109. Ca-rich Plagioclase feldspar and Na-rich Plagioclase feldspar are all minerals found on the 
__________ Branch of Bowen Reaction Series.  

110. Olivine, pyroxene, amphibole, and biotite are all minerals found on the ___________ branch of 
Bowen’s reaction series. 

111. A large, mushroom-shaped pluton commonly formed by the inflation of a sill is a __________.  

112. Layering of minerals in a magma chamber from more mafic on the bottom to more felsic on the top 
occurs due to         , a specific type of Magmatic differentiation. 

113. This type of feature occurs when lava is extruded underwater.  

114. Which of the three types of volcanoes consists almost entirely of pyroclastic flows? ______  

115. A relatively small, summit depression on a volcano, marking a former eruptive vent, is a _________.  

116. Large, volcanic depressions formed by subsidence and collapse are known as __________.  

117. What kind of volcanoes are Mt. St. Helens and the other volcanoes of the Cascade range?  

118. The most abundant gaseous component of magma that is typically vented via outgassing by a 
volcano, is ____________.  

119. What term describes the fragmental volcanic material associated with explosive eruptions?  

120. __________ __________ is a dangerous, fast moving, hot, turbulent cloud of volcanic gases and 
fine-sized, pyroclastic particles and most likely buried Pompeii when Mt. Vesuvius (near Naples, 
Italy) erupted and more recently caused the destruction of St. Pierre on Martinique.  

121. What specific type or subcategory of volcano is associated with the most violent and dangerous 
eruptions that includes the collapse of the volcano?  

122. Composite cone volcanoes are also known as __________.  

123. The largest volcanoes on Earth are of the type known as:  

124. Another term for a volcanic mudflow is a __________.  

125. The Hawaiian Islands are composed almost entirely of the rock ____________.  

126. What term describes a liquid's flow characteristics?  

127. _______ lava denotes a basaltic lava flow covered with jagged, angular, congealed lava rubble.  

128. Which basaltic lava flow has a relatively smooth, ropy surface?  

129. A fissure eruption produces _________ basalts, which flood an area, and occur along linear 
features. 
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130. How would you tell the difference between an intrusive sill and an extrusive lava flow? Describe the 
differences and/or similarities you would observe between the two different plutons, also discuss the 
reasons behind these differences and/or similarities.  

131. What kinds of warning signs enable geologists to FORECAST volcanic eruptions?  List at least 3 
signs that can occur prior to an eruption that may warn of the impending eruption.  

132. Thoroughly describe a type of magmatic differentiation and any features associated with this 
process.   

133. Complete the following figure of a basic rock cycle using the appropriate terminology. 

 

 

 
GEOLOGY 300: IGNEOUS ACTIVITY-CLUES 

ACROSS  

2. This term describes rocks that are high in silica.  

7.  This term describes rocks that are rich in ferromagnesian minerals, with some Ca-rich Plagioclase 
feldspar.  

9.  Another term for a composite cone volcano.  

12.  These igneous rocks are produced through volcanic activity as opposed to plutonic activity.  

13.  This concordant rock forms between rock layers due to injection of magma.  

14.  This rock type describes extrusive rocks produced during a volcanic explosion.  

16.  This type of volcano has a large, broad volcanic cone with very gentle slopes built up by fluid basaltic 
lava.  

19.  This term describes the composition of an igneous rock that contains approximately 50% 
ferromagnesian and 50% non-ferromagnesian minerals.  

23.  This rock is a mafic igneous extrusive rock and is aphanitic.  

24.  This rock is felsic, extrusive and is aphanitic.  

25.  A general term to describe solidified intrusive bodies.  

26.  This discordant rock crosscuts pre-existing rock.  

H
A 

G
B 

F 

E 

D 

C 

B 
 

A 
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27.  This type of rock contains large crystals "floating" within a fine-grained matrix.  

28.  This rock is the volcanic equivalent of diorite.  

DOWN  

1. A pyroclastic rock in which most of the fragments are angular and more than 2 mm in diameter.  

3. This igneous formation forms at depth in the crust and range in size from a km3 to 100's of km3.  

4. This rock is intrusive, phaneritic and mafic.  

5. These plutons are smaller than batholiths and have a distinctive mushroom shape.  

6. A ____________cone volcano has a volcanic cone consisting of BOTH lava and pyroclastic rocks.  

8.  _________s reaction series describes the sequence of crystallization of minerals from magma.  

10.  This extrusive rock has a glassy texture.  

11.  A heated cloud of gas and pyroclastic debris ejected almost horizontally from a vent and engulfs all in 
its path.  

15.  A deposit of fine-grained pyroclastic material.  

17.  A _________ _________ volcano is a steep, conical hill built up about a volcanic vent and composed 
of coarse pyroclastic rock fragments.  

18.  This extrusive, glassy rock contains numerous vesicles due to trapped gases during cooling of the 
rock.  

20.  A term to describe plutonic environments.  

21.  The Hawaiian Islands represent a ________or the surface expression of a mantle plume.  

22.  This rock is phaneritic and contains 70% silica and has abundant quartz and potassium feldspar.  

29.  This rock is similar to granite but it has less quartz.  

GEOLOGY 300: IGNEOUS ACTIVITY -WORD LIST 

ANDESITE  
ASH  
BASALT  
BATHOLITH  
BOWEN  
BRECCIA  
CINDER CONE  
COMPOSITE  
DIKE  
DIORITE  

EXTRUSIVE  
FELSIC  
GABBRO  
GRANITE  
HOT SPOT  
INTERMEDIATE  
INTRUSIVE  
LACCOLITH  
MAFIC 
NUÉE ARDENTÉ  

OBSIDIAN  
PLUTON  
PORPHYRITIC  
PUMICE  
PYROCLASTIC  
RHYOLITE  
SHIELD  
SILL  
STRATOVOLCANO  

 


