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The Introduction – Overview, The Chart, Additional Information, and Diagrams – In these 
sections, you will find the essential information about a specific part of the reference table. These 
areas contain much information, so read each section slowly and carefully to achieve full 
comprehension of the material.

SET 1 – Questions and Answers – Set 1 group of questions will test your understanding of a 
specific section of the reference table. It is highly recommended that you first read and have a good 
knowledge of the introduction pages. Once you have mastered this, the correct answer to each question 
will be apparent. Try all questions in Set 1, and then correct your work by going to the Answers for 
Set 1, which are located at the end of the section. The explanation should be clear enough to help 
you understand any mistakes you have made. If not, ask your teacher for more assistance. 

SET 2 – Questions – The answers to these questions are provided in a separate answer key. 
It’s “Show Time”; time to prove to yourself and to your teacher that you know the information for 
this part of the reference chart. You and your teacher will interact to see how well you have done in 
this area. 

All of us at Topical Review Book Company hope that by mastering the Earth Science Reference Ta-
bles, your understanding of Earth Science will be more complete and your grades will improve. 
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Scheme for Igneous Rock Identification

Overview:

Igneous rocks form as molten rock (lava/magma) cools and solidifies. If this solidification process 
occurs inside the Earth, the magma will form intrusive igneous rocks. When volcanic action brings magma
to the surface, it quickly solidifies, creating an extrusive igneous rock. Both of these classifications exhibit 
different textures based on the size of the crystals that grow. The slower the magma cools, the larger the 
resulting crystals and the coarser the texture. Lava usually cools so fast that no visible crystals develop. 
This produces a glassy, non-crystalline rock. 

All rocks are composed of minerals. Two igneous rocks may have the same minerals, but have different 
names. This occurs if they formed from different environments – intrusive or extrusive. The characteristic 
properties of density, color, and mineral composition, along with texture, are used to identify igneous rocks.

6 Physical Setting/Earth Science Reference Tables — 2010 Edition
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The Chart: 

Igneous Rocks section – On the left side is given the Environment Of Formation – Extrusive (Volcanic), 
meaning outside the Earth, and Intrusive (Plutonic), meaning inside the Earth. Igneous rocks are first 
classified into one of these environments in which different textures are produced. In the Texture columns 
are given the different textures for extrusive and intrusive igneous rocks. In extrusive environments, 
glassy texture may be present. This is caused by the rapid solidification of lava, producing no observable 
crystals. This is referred to as non-crystalline (see Crystal Size column). Fine texture is when the crystals 
are less than 1 mm in size. At times, magma/lava is ejected from a volcano and solidifies in the air, producing 
air holes or gas pockets in the volcanic rock. If this occurs, the rock’s texture is referred to as vesicular. 
This texture is an excellent clue for identifying extrusive igneous rocks. A non-vesicular extrusive rock will 
not show gas pockets, but it might exhibit a glassy or fine texture. In an intrusive environment, coarse or 
very coarse textures are produced. As the magma cools within the Earth, atoms have time to “lock” into a 
crystal pattern. The more insulated the magma is, the slower it cools and larger the crystals it grows.

In this Igneous Rocks section different igneous rocks are positioned over their common minerals and 
common characteristic properties. For example, basalt and gabbro, positioned on the right side of the 
chart, have the same minerals and characteristic properties shown under them, but they exhibit different 
textures due to the different environments of formation – intrusive vs. extrusive. Granite and rhyolite, 
positioned on the left side of the chart, have the same mineral composition and characteristic properties, but 
have different textures due to the different environments of formation.

Characteristics section – Located between the charts are the characteristics of igneous rocks. If a rock 
is located on the left side, it will show the properties of being lighter in color and having a lower density
with a felsic composition. The chart shows these felsic igneous rocks contain the elements silicon and 
aluminum (Si, Al). Moving to the right side, the given characteristic properties are different, being darker in 
color and having a higher density with a mafic composition. The chart shows these mafic igneous rocks 
contain the elements  iron and magnesium (Fe, Mg).

Mineral Composition chart – This chart gives the minerals found in the specific igneous rocks. For example, 
locate rhyolite on the left side of the Igneous Rocks chart. The minerals found within rhyolite are listed 
directly below in the Mineral Composition chart. These minerals would include potassium feldspar, 
quartz, plagioclase feldspar, and smaller amounts of biotite and amphibole. This chart also shows that the 
percentage of each mineral can vary. The same procedure is used to find the mineral composition of the
other given igneous rocks. When this procedure is used, it becomes evident that the igneous rocks located on 
the left side of the chart, when compared to igneous rocks located on the right side of the chart, will have 
different mineral compositions. 

Observing an unknown igneous rock’s characteristic properties, and its texture, as well as identifying 
some of the minerals within, greatly helps in the identification of the rock.

Additional Information: 

	 •    	Obsidian usually appears black, but when sliced into thinner sections, it is light in 
	       color and translucent.
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Magma ChamberBase your answers to questions 51 through 53 on the magnified views shown below of the minerals found
in an igneous rock and in a metamorphic rock. The millimeter scale indicates the size of the crystals shown in
the magnified views.

51 Identify the environment of formation of this igneous rock based on the size of its intergrown crystals.   [1]

52 Based on the minerals present, identify the relative color and density of this igneous rock compared to
mafic igneous rocks with the same crystal size.   [1]

53 Describe the texture shown by this metamorphic rock that indicates it could be schist.   [1]

Igneous Rock Metamorphic Rock

Key

Amphibole

Biotite

QuartzPlagioclase feldspar

Potassium feldspar

0 2 4 mm

Scale

Part B–2

Answer all questions in this part.

Directions (51–65):  Record your answers in the spaces provided in your answer booklet. Some questions
may require the use of the 2011 Edition Reference Tables for Physical Setting/Earth Science.

P.S./E. Sci.–June ’12 [17] [OVER]

P.S./E. Sci.–June ’13 [18]

Base your answers to questions 66 through 68 on the table and photograph below and on your knowledge
of Earth science. The table shows the approximate mineral percent composition of an igneous rock. The 
photograph shows the true-scale crystal sizes in this igneous rock.

66 Identify two elements that are commonly found in all three minerals in the data table.  [1]

67 Identify this igneous rock.  [1]

68 Identify two processes that formed this rock.  [1]

0 1

centimeter

Mineral Name
Percentage of

Mineral Present

plagioclase feldspar 55%
biotite 15%

amphibole 30%

Part C

Answer all questions in this part.

Directions (66–85): Record your answers in the spaces provided in your answer booklet. Some questions
may require the use of the 2011 Edition Reference Tables for Physical Setting/Earth Science.

P.S./E. Sci.–June ’13 [18]

Base your answers to questions 66 through 68 on the table and photograph below and on your knowledge
of Earth science. The table shows the approximate mineral percent composition of an igneous rock. The 
photograph shows the true-scale crystal sizes in this igneous rock.

66 Identify two elements that are commonly found in all three minerals in the data table.  [1]

67 Identify this igneous rock.  [1]

68 Identify two processes that formed this rock.  [1]
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Mineral Present

plagioclase feldspar 55%
biotite 15%

amphibole 30%

Part C

Answer all questions in this part.

Directions (66–85): Record your answers in the spaces provided in your answer booklet. Some questions
may require the use of the 2011 Edition Reference Tables for Physical Setting/Earth Science.

P.S./E. Sci.–June ’05 [5] [OVER]

19 Which process could lead directly to the forma-
tion of pumice rock?
(1) precipitation of minerals from evaporating

seawater 
(2) metamorphism of unmelted rock material
(3) deposition of quartz sand
(4) explosive eruption of lava from a volcano

20 The rock shown below has a foliated texture and
contains the minerals amphibole, quartz, and
feldspar arranged in coarse-grained bands.

Which rock is shown?
(1) slate (3) gneiss
(2) dunite (4) quartzite

21 The photograph below shows the intergrown
crystals of a pegmatite rock.

Which characteristic provides the best evidence
that this pegmatite solidified deep underground?
(1) low density (3) felsic composition
(2) light color (4) very coarse texture

22 Which igneous rock, when weathered, could 
produce sediment composed of the minerals
potassium feldspar, quartz, and amphibole?
(1) gabbro (3) andesite
(2) granite (4) basalt

Base your answers to questions 23 and 24 on the
photograph below. The photograph shows several
broken samples of the same colorless mineral.

23 Which physical property of this mineral is most
easily seen in the photograph?
(1) fracture (3) streak  
(2) hardness (4) cleavage

24 Which mineral is most likely shown in the photo-
graph?
(1) quartz (3) galena
(2) calcite (4) halite

25 The large coal fields found in Pennsylvania 
provide evidence that the climate of the north-
eastern United States was much warmer during
the Carboniferous Period. This change in climate
over time is best explained by the
(1) movements of tectonic plates
(2) effects of seasons
(3) changes in the environment caused by humans
(4) evolution of life

(Actual size)

P.S./E. Sci.–June ’08 [11] [OVER]

31 The diagrams below represent four different examples of one process that transports sediments.

Which process is shown in these diagrams?
(1) chemical weathering (3) mass movement
(2) wind action (4) rock abrasion

Soil creep Debris flow Mud flow Rock fall

Gradual downhill
movement of soil

Rapid downslope flow
of debris

Downward flow of fine
particles (mud) and
large amounts of water

Rapid falling of pieces
of rock from a cliff or
steep slope

32 The cross section below shows a stream flowing
downhill.  Points A through D are locations in the
stream.

At which point would most deposition occur?
(1) A (3) C
(2) B (4) D

33 A stream flowing at a velocity of 250 centimeters
per second is transporting sediment particles
ranging in size from clay to cobbles.  Which trans-
ported particles will be deposited by the stream if
its velocity decreases to 100 centimeters per 
second?
(1) cobbles, only
(2) cobbles and some pebbles, only
(3) cobbles, pebbles, and some sand, only
(4) cobbles, pebbles, sand, silt, and clay

34 Which rock is sedimentary in origin and formed
as a result of chemical processes?
(1) granite (3) breccia
(2) shale (4) dolostone

35 The photograph below shows an igneous rock.

What is the origin and rate of formation of this
rock?
(1) plutonic with slow cooling
(2) plutonic with rapid cooling
(3) volcanic with slow cooling
(4) volcanic with rapid cooling

Lake

A

B

D

Stream

C

1 The dashed line on the map below shows a ship’s
route from Long Island, New York, to Florida.
As the ship travels south, the star Polaris
appears lower in the northern sky each night.

The best explanation for this observation is that
Polaris

(1) rises and sets at different locations each day
(2) has an elliptical orbit around Earth
(3) is located directly over Earth’s Equator
(4) is located directly over Earth’s North Pole

2 When the dry-bulb temperature is 22°C and the
wet-bulb temperature is 13°C, the relative
humidity is
(1) 10% (3) 41%
(2) 33% (4) 59%

3 As the altitude increases within Earth’s strato-
sphere, air temperature generally
(1) decreases, only
(2) increases, only
(3) decreases, then increases
(4) increases, then decreases

4 The diagrams below represent four rock sam-
ples. Which rock was formed by rapid cooling in
a volcanic lava flow? [The diagrams are not to
scale.]

5 On June 21, some Earth locations have 24 hours
of daylight. These locations are all between the
latitudes of

(1) 0° and 23 ° N

(2) 23 ° N and 47° N

(3) 47° N and 66 ° N

(4) 66 ° N and 90° N

6 The Milky Way galaxy is best described as 
(1) a type of solar system
(2) a constellation visible to everyone on Earth
(3) a region in space between the orbits of Mars

and Jupiter
(4) a spiral-shaped formation composed of 

billions of stars

1
2

1
2

1
2

1
2

( 1 ) ( 3 )

( 2 ) ( 4 )

Bands of alternating
light and dark
minerals

Glassy black rock
that breaks with a
shell-shape fracture

Easily split layers of
0.0001-cm-diameter
particles cemented together

Interlocking
0.5-cm-diameter
crystals of various colors

New York
State

Florida

N

P.S. E./Sci.–June ’02 [2]

Part A

Answer all questions in this part.

Directions (1–35): For each statement or question, write on your separate answer sheet the number of the
word or expression that, of those given, best completes the statement or answers the question. Some questions
may require the use of the Earth Science Reference Tables. 

Base your answers to questions 51 through 53 on the magnified views shown below of the minerals found
in an igneous rock and in a metamorphic rock. The millimeter scale indicates the size of the crystals shown in
the magnified views.

51 Identify the environment of formation of this igneous rock based on the size of its intergrown crystals.   [1]

52 Based on the minerals present, identify the relative color and density of this igneous rock compared to
mafic igneous rocks with the same crystal size.   [1]

53 Describe the texture shown by this metamorphic rock that indicates it could be schist.   [1]

Igneous Rock Metamorphic Rock
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QuartzPlagioclase feldspar

Potassium feldspar
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Part B–2

Answer all questions in this part.

Directions (51–65):  Record your answers in the spaces provided in your answer booklet. Some questions
may require the use of the 2011 Edition Reference Tables for Physical Setting/Earth Science.

P.S./E. Sci.–June ’12 [17] [OVER]

Base your answers to questions 51 through 53 on the magnified views shown below of the minerals found
in an igneous rock and in a metamorphic rock. The millimeter scale indicates the size of the crystals shown in
the magnified views.

51 Identify the environment of formation of this igneous rock based on the size of its intergrown crystals.   [1]

52 Based on the minerals present, identify the relative color and density of this igneous rock compared to
mafic igneous rocks with the same crystal size.   [1]

53 Describe the texture shown by this metamorphic rock that indicates it could be schist.   [1]
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Answer all questions in this part.

Directions (51–65):  Record your answers in the spaces provided in your answer booklet. Some questions
may require the use of the 2011 Edition Reference Tables for Physical Setting/Earth Science.

P.S./E. Sci.–June ’12 [17] [OVER]

Base your answers to questions 51 through 53 on the magnified views shown below of the minerals found
in an igneous rock and in a metamorphic rock. The millimeter scale indicates the size of the crystals shown in
the magnified views.

51 Identify the environment of formation of this igneous rock based on the size of its intergrown crystals.   [1]

52 Based on the minerals present, identify the relative color and density of this igneous rock compared to
mafic igneous rocks with the same crystal size.   [1]

53 Describe the texture shown by this metamorphic rock that indicates it could be schist.   [1]
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Part B–2

Answer all questions in this part.

Directions (51–65):  Record your answers in the spaces provided in your answer booklet. Some questions
may require the use of the 2011 Edition Reference Tables for Physical Setting/Earth Science.

P.S./E. Sci.–June ’12 [17] [OVER]

vesicular texture

Base your answers to questions 47 and 48 on the geologic cross section below. The large cone-shaped 
mountain on Earth’s surface is a volcano. Letters A, B, and C represent certain rocks.

Contact metamorphism

Ash layers

Shale

Sandstone

Limestone

Gabbro

Igneous rock A and B

Key

A

B

C

P.S./E. Sci.–June ’03 [14]

47 Which statement correctly describes the relative
ages of rocks A and C and gives the best support-
ing evidence from the cross section?
(1) A is younger than C, because A is a lower

sedimentary rock layer.
(2) A is younger than C, because the intrusion of

A metamorphosed part of rock layer C.
(3) A is older than C, because A has older index

fossils.
(4) A is older than C, because the intrusion of A

cuts across rock layer C.

48 Rock B is most likely which type of igneous rock?
(1) granite (3) pegmatite
(2) peridotite (4) basalt

1.	 Igneous Environments – A magma chamber is 
	 an underground pool of liquid rock. If the outer 
	 part of this chamber (A) cools enough to solidify, 
	 the resulting intrusive igneous rocks will have a 
	 coarse texture exhibiting large interlocking 
	 crystals. If the magma surfaces, the lava (B) will 
	 cool quickly, producing an extrusive igneous 
	 rock with a fine, glassy, or vesicular texture.  

2.	

                                                                                        (1)                                           (2)
	 Intrusive Igneous Rock – Diagram 1 shows the magnified drawing of the minerals found in an 
	 intrusive igneous rock. Based on the size of its intergrown crystals, the environment of formation 
	 must have been intrusive (plutonic). Diagram 2 is an actual photograph of such an intrusive 
	 igneous rock that cooled slowly, growing large crystals.  

3.	

	 Identifying an Igneous Rock – The three given minerals and their mineral percentages would 
	 be positioned in the center section of the Mineral Composition chart. The name of this rock would 
	 be directly above this middle section within the Igneous Rock chart. Measurement of the grain 
	 sizes indicates that the texture is coarse. Diorite is situated above the given minerals and has a 
	 coarse texture.	

                                                                                                                                   (A)                          (B)4.	 Extrusive Igneous Rocks – Rock A has gas pockets, making 
	 its texture vesicular. This rock cooled rapidly, trapping air as 
	 lava was ejected from a volcano. This rock is vesicular basalt. 	
	 Rock B shows a glassy texture making it non-crystalline. 
	 A lava flow on the Earth’s surface cooled quickly, producing 
	 this texture. This rock is obsidian. 

magma chamber

Key
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Set 1 –– Scheme for Igneous Rock Identification

22 According to plate tectonic theory, during which
geologic time interval did the continents of North
America and Africa separate, resulting in the ini-
tial opening of the Atlantic Ocean?
(1) Mesozoic Era (3) Proterozoic Eon
(2) Paleozoic Era (4) Archean Eon

23 Which rock most probably formed directly from
lava cooling quickly at Earth’s surface?

24 The diagram below shows a sedimentary rock 
sample.

Which agent of erosion was most likely respon-
sible for shaping the particles forming this rock?
(1) mass movement (3) glacial ice
(2) wind (4) running water

25 Near which location in New York State would a
geologist have the greatest chance of finding
dinosaur footprints in the surface bedrock?
(1) 41° 10' N latitude, 74º W longitude
(2) 42º 10' N latitude, 74º 30' W longitude
(3) 43º 30' N latitude, 76º W longitude
(4) 44º 30' N latitude, 75º 30' W longitude

(Shown actual size)

Large intergrown
crystals

Gas pockets
in glass

( 2 )

Pebbles
cemented in
sand matrix

( 1 )

Mica crystals
in foliated
layers

( 3 )

( 4 )

P.S./E. Sci.–Jan. ’04 [5] [OVER]

21 The diagrams below show gradual stages 1, 2, and 3 in the development of a river delta where a river enters
an ocean.

Which statement best explains why the river delta is developing at this site?
(1) The rate of deposition is less than the rate of erosion.
(2) The rate of deposition is greater than the rate of erosion.
(3) Sea level is slowly falling.
(4) Sea level is slowly rising.

Stage 1 Stage 2 Stage 3

22 According to plate tectonic theory, during which
geologic time interval did the continents of North
America and Africa separate, resulting in the ini-
tial opening of the Atlantic Ocean?
(1) Mesozoic Era (3) Proterozoic Eon
(2) Paleozoic Era (4) Archean Eon

23 Which rock most probably formed directly from
lava cooling quickly at Earth’s surface?

24 The diagram below shows a sedimentary rock 
sample.

Which agent of erosion was most likely respon-
sible for shaping the particles forming this rock?
(1) mass movement (3) glacial ice
(2) wind (4) running water

25 Near which location in New York State would a
geologist have the greatest chance of finding
dinosaur footprints in the surface bedrock?
(1) 41° 10' N latitude, 74º W longitude
(2) 42º 10' N latitude, 74º 30' W longitude
(3) 43º 30' N latitude, 76º W longitude
(4) 44º 30' N latitude, 75º 30' W longitude
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Large intergrown
crystals

Gas pockets
in glass

( 2 )

Pebbles
cemented in
sand matrix

( 1 )

Mica crystals
in foliated
layers

( 3 )

( 4 )

P.S./E. Sci.–Jan. ’04 [5] [OVER]

21 The diagrams below show gradual stages 1, 2, and 3 in the development of a river delta where a river enters
an ocean.

Which statement best explains why the river delta is developing at this site?
(1) The rate of deposition is less than the rate of erosion.
(2) The rate of deposition is greater than the rate of erosion.
(3) Sea level is slowly falling.
(4) Sea level is slowly rising.

Stage 1 Stage 2 Stage 3

1. 	 Which three minerals are most commonly 
	 found in the igneous rock granite?

	 (1) 	amphibole, calcite, and hematite
	 (2) 	amphibole, biotite mica, and gypsum
	 (3) 	plagioclase feldspar, pyroxene, and olivine
	 (4) 	plagioclase feldspar, potassium,
		  feldspar, and quartz	 1_______

2. 	 The three statements below are observations 
	 of the same rock sample:

	 • 	 The rock has intergrown crystals from 
		  2 to 3 millimeters in diameter.

	 • 	 The minerals in the rock are gray 
		  feldspar, green olivine, green pyroxene, 
		  and black amphibole.

	 • 	 There are no visible gas pockets 
		  in the rock.

	 This rock sample is most likely

	 (1) sandstone	 (3) granite
	 (2) gabbro 	 (4) rhyolite	 2_______

3.	 Which igneous rock has a vesicular texture 
	 and a felsic composition?

	 (1) pumice	 (3) granite
	 (2) basalt 	 (4) scoria	 3_______

4.	 Name an igneous rock with mineral crystals 
	 ranging in size from 2 to 6 millimeters. 
	 The rock is composed of 58% plagioclase 
	 feldspar, 26% amphibole, and 16% biotite.
	 What is the name of this rock?

	 (1) diorite 	 (3) andesite
	 (2) gabbro 	 (4) pumice	 4_______

5. 	 Which extrusive igneous rock could 
	 be composed of approximately 60% 
	 pyroxene, 25% plagioclase feldspar, 
	 10% olivine, and 5% amphibole?

	 (1) granite	 (3) gabbro	
	 (2) rhyolite 	 (4) basalt	 5_______

6. 	 Which rock most probably formed directly 
	 from lava cooling quickly at Earth’s surface? 

		        (1)                         (3)

		        (2)                          (4)	
6_______

7. 	 Which characteristic provides the best 
	 evidence that obsidian rock formed in 
	 an extrusive environment?

	 (1) 	layers of rounded fragments
	 (2) 	distorted bands of large mineral crystals
	 (3) 	noncrystalline glassy texture
	 (4) 	mineral cement between grains
			   7_______

8.	 For an igneous rock to be classified 
	 as rhyolite, it must be light colored, 
	 be fine grained, and contain

	 (1) 	quartz 	 (3) pyroxene
	 (2) 	calcite 	 (4) olivine	 8_______
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Set 2 –– Scheme for Igneous Rock Identification

13. The end product of the weathering of 
	 gabbro or basalt rocks is a solution of 
	 dissolved material that most likely 
	 would contain high amounts of

	 (1) 	iron and magnesium
	 (2) 	magnesium and potassium
	 (3) 	aluminum and iron
	 (4) 	aluminum and potassium	 13______

14.	The photograph below shows an igneous 
	 rock.

	 What is the origin and rate of formation 
	 of this rock?

	 (1) plutonic with slow cooling
	 (2) plutonic with rapid cooling
	 (3) volcanic with slow cooling
	 (4) volcanic with rapid cooling	 14______

15. An igneous rock is a dark-colored crystalline 
	 rock that formed when a lava flow cooled and 
	 solidified quickly on the surface of Earth. This 
	 igneous rock is classified as an

	 (1) 	extrusive igneous rock with a coarse 
		  texture and felsic composition
	 (2) 	extrusive igneous rock with a fine 
		  texture and a mafic composition
	 (3) 	intrusive igneous rock with a coarse 
		  texture and a felsic composition
	 (4) 	intrusive igneous rock with a fine 
		  texture and a mafic composition
			   15______

16.	Which igneous rock has a vesicular 
	 texture and contains the minerals
	 potassium feldspar and quartz?

	 (1) andesite 	 (3) pumice
	 (2) pegmatite 	 (4) scoria	 16_______

17.	Which diagram represents a landscape 
	 where fine-grained igneous bedrock is 
	 most likely to be found?

		  (1)	 (3)

		  (2)	 (4)
				    17_______

18. Which diagram best represents a sample 
	 of an igneous rock?

	 (1)		  (3)                       

	 (2)                   	 (4)	 18_______

19.	The photograph below shows actual crystal 
	 sizes in a light-colored igneous rock that 
	 contains several minerals, including 
	 potassium feldspar, quartz, and biotite mica.

	 The rock should be identified as

	 (1) granite 	 (3) basalt
	 (2) gabbro 	 (4) rhyolite	 19______

P.S./E. Sci.–June ’08 [11] [OVER]

31 The diagrams below represent four different examples of one process that transports sediments.

Which process is shown in these diagrams?
(1) chemical weathering (3) mass movement
(2) wind action (4) rock abrasion

Soil creep Debris flow Mud flow Rock fall

Gradual downhill
movement of soil

Rapid downslope flow
of debris

Downward flow of fine
particles (mud) and
large amounts of water

Rapid falling of pieces
of rock from a cliff or
steep slope

32 The cross section below shows a stream flowing
downhill.  Points A through D are locations in the
stream.

At which point would most deposition occur?
(1) A (3) C
(2) B (4) D

33 A stream flowing at a velocity of 250 centimeters
per second is transporting sediment particles
ranging in size from clay to cobbles.  Which trans-
ported particles will be deposited by the stream if
its velocity decreases to 100 centimeters per 
second?
(1) cobbles, only
(2) cobbles and some pebbles, only
(3) cobbles, pebbles, and some sand, only
(4) cobbles, pebbles, sand, silt, and clay

34 Which rock is sedimentary in origin and formed
as a result of chemical processes?
(1) granite (3) breccia
(2) shale (4) dolostone

35 The photograph below shows an igneous rock.

What is the origin and rate of formation of this
rock?
(1) plutonic with slow cooling
(2) plutonic with rapid cooling
(3) volcanic with slow cooling
(4) volcanic with rapid cooling

Lake

A

B

D

Stream

C
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35 Which diagram represents a landscape where fine-grained igneous bedrock is most likely to be found?
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35 Which diagram represents a landscape where fine-grained igneous bedrock is most likely to be found?
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35 Which diagram represents a landscape where fine-grained igneous bedrock is most likely to be found?
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35 Which diagram represents a landscape where fine-grained igneous bedrock is most likely to be found?
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16 Which graph correctly represents the three most abundant elements, by mass, in Earth’s crust?

( 1 ) ( 3 )

( 2 ) ( 4 )
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17 The photograph below shows actual crystal sizes in
a light-colored igneous rock that contains several
minerals, including potassium feldspar, quartz, and
biotite mica.

The rock should be identified as
(1) granite (3) basalt
(2) gabbro (4) rhyolite

18 Which weather station model shows the highest
relative humidity?

( 1 )

( 2 )

( 3 )

( 4 )

41

37

39

39

38

35

37

32
(Shown to actual size)
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Base your answers to questions 75 through 78 on the Rock Classification flowchart shown below. Letters A,
B, and C represent specific rocks in this classification scheme.

Rock Classification Flowchart

75 Rock A is composed of very fine-grained quartz and feldspar particles 0.005 centi-
meter in diameter. State the name of rock A.     [1]

76 Rock B has a glassy, vesicular texture and is composed mainly of potassium feldspar
and quartz. State the name of rock B.     [1]

77 Granite could be placed in the same position in the flowchart above as gabbro.
Describe two differences between granite and gabbro.    [1]

78 The diagram below represents two magnified views showing the arrangement of
minerals before and after metamorphism of rock C. State the name of rock C.   [1]

Mineral Arrangement
Before Metamorphism

Rock C Showing Banding
After Metamorphism

Stress

Stress

Stress

Stress

P.S./E. Sci.–Aug. ’03 [19] [OVER]

Rocks

Sedimentary Igneous Metamorphic

Clastic Crystalline Bioclastic Extrusive Intrusive Foliated Nonfoliated

Rock A
Rock 
salt

Limestone Gabbro QuartziteRock B Rock C

		  Base your answers to question 20 on the Rock Classification Flowchart. Letters A, B, and C 
	 represent specific rocks in this classification scheme.

20. a)	 Rock B has a fine vesicular texture and is composed mainly 
		  of potassium feldspar and quartz. State the name of rock B.  ______________________________

	 b)	 Granite could be placed in the same position in the flowchart above as gabbro. Describe two 
		  differences between granite and gabbro. 

		  1) _____________________________________________________

		  2) _____________________________________________________

	 c)	 If Rock B is scoria, give two descriptions of its properties. _________________________________

		  _______________________________________________________________________________

21.	Complete the table below, with descriptions of the observable characteristics used to identify basalt.

22.	Name a nonvesicular rock made entirely of green 2-millimeter-diameter crystals that has a hardness 
	 of 6.5 and exhibits fracture (see page 207).

	 ___________________________________

     Characteristic of Basalt                      Description 

Texture

Color

Density
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Scheme for Igneous Rock Identification
Set 1 – Answers

1.	 4	 The minerals that make up an igneous rock are located directly under it in the Mineral Composition 
		  chart. The listed minerals under granite match those in choice 4. 

2. 	 2	 The listed minerals are located on the right side of the Mineral Composition chart. The sample  rock 
		  would be positioned directly above these minerals in the Igneous Rock chart. Grain size 2-3 mm, 
		  would be coarse. Gabbro is the sample rock. 

3.	 1 	 Locate the vesicular (gas pockets) texture section. Moving to the left, pumice is aligned with this 
		  texture. As shown in the Characteristics section, felsic composition rocks are located on the left 
		  side, where pumice is positioned.

4.	 1  	 Due to the grain size, this rock would be located in the coarse texture row. The listed minerals and 
		  their percentages are located in the center section of the Mineral Composition chart. The rock diorite 
		  is above these minerals and positioned in the coarse texture column.

5.	 4	 Locate basalt. Directly under it are the minerals that it would contain. Basalt is an extrusive rock 
		  that has the mineral composition given in the question.   

6.	 2	 When lava is ejected into the air, gases are trapped producing a vesicular texture. Because the 
		  lava solidified quickly, a glassy texture also is exhibited. 

7. 	 3 	 To the right of obsidian is given the crystal size and texture as non-crystalline and glassy. 
		  Extrusive igneous rocks cool very fast producing a smooth glassy texture.

8.	 1	 Open to the Igneous Rock chart and locate rhyolite. Directly under rhyolite in the Mineral 
		  Composition chart, it shows that rhyolite contains quartz in its composition.

9.	 1   	Granite, an intrusive rock having the largest crystals, must have had the longest cooling time. 
		  Pumice, with a glassy texture, producing no visible crystals, must have cooled the fastest of the rocks.

10.  a)	 Answer: Coarse     
		  Explanation: Coarse texture having crystal sizes of 1 mm to 10 mm, is the correct range size of 
		  the minerals in the diagram.

	 b)	 Answer: Melting and Solidification     
		  Explanation: Open to the Rock Cycle chart, page 79. The paths to Igneous Rock involve the processes 
		  of melting and solidification.

	 c)	 Mineral A – Potassium Feldspar     Mineral B – Plagioclase Feldspar     Mineral C – Quartz     
		  Explanation: Use the given Physical Properties to identify the minerals using the Properties of 
		  Common Minerals chart (see page 207).

11.	Felsic rocks contain silicon (Si) and aluminum (Al), while mafic rocks contain iron (Fe) and 
	 magnesium (Mg). See the Composition area in the Characteristics section.

12.	A vesicular texture is where visible gas pockets are present. This occurs when lava solidifies in the 
	 air when ejected from a volcanic eruption.

Please be advised that all Set 1 answers are explained and appear 
in the actual workbook.


