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6 Which list shows stars in order of increasing
temperature?
(1) Barnard’s Star, Polaris, Sirius, Rigel
(2) Aldebaran, the Sun, Rigel, Procyon B
(3) Rigel, Polaris, Aldebaran, Barnard’s Star
(4) Procyon B, Alpha Centauri, Polaris, Betelgeuse

7 Which group of organisms is inferred to have
existed for the least amount of time in 
geologic history?
(1) trilobites (3) eurypterids
(2) dinosaurs (4) placoderm fish

8 Which weather variable can be determined by
using a psychrometer?
(1) barometric pressure
(2) cloud cover
(3) relative humidity
(4) wind speed

9 The cross section below shows sedimentary
bedrock layers A, B, C, and D exposed at Earth’s
surface.

Which layer appears to be the least resistant to
weathering?
(1) A (3) C
(2) B (4) D

10 Which rock was organically formed and some-
times contains fossilized plant impressions?
(1) rock gypsum (3) breccia
(2) phyllite (4) coal

11 The geologic cross section below shows an
unconformity in New York State bedrock layers
that have not been overturned. Index fossils
found throughout some rock layers are shown.

Which New York State index fossil may have
been present in a rock layer that is missing due to
the unconformity?

12 Most scientists believe the Milky Way Galaxy is
(1) spherical in shape   
(2) 4.6 billion years old
(3) composed of stars revolving around Earth
(4) one of billions of galaxies in the universe
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Base your answers to questions 36 through 38 on the geologic cross section below in which overturning has
not occurred.  Letters A through H represent rock layers.  

36 Which sequence of events most likely caused the unconformity shown at the bottom
of rock layer B?
(1) folding ! uplift ! erosion ! deposition
(2) intrusion ! erosion ! folding ! uplift
(3) erosion ! folding ! deposition ! intrusion
(4) deposition ! uplift ! erosion ! folding

37 The folding of rock layers G through C was most likely caused by
(1) erosion of overlying sediments   (3) the collision of lithospheric plates
(2) contact metamorphism (4) the extrusion of igneous rock

38 Which two letters represent bedrock of the same age?
(1) A and E (3) F and G
(2) B and D (4) D and H

B
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A

Part B–1

Answer all questions in this part. 

Directions (36–50): 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. 



SEQUENCE #7

HOME NEXT ▶◀ LAST

#7

P.S./E. Sci.–Aug. ’05 [6]

19 The three cross sections of sedimentary bedrock
shown below represent widely separated surface
exposures of layers that contain fossils. Letters A,
B, C, and D represent four different marine fos-
sils found in these rock layers.

Which letter best represents an index fossil?
(1) A (3) C
(2) B (4) D

20 The diagram below represents a geologic cross
section of a portion of Earth’s crust. 

Folding and erosion occurred after the formation
of the 
(1) Gayle shale
(2) Freeport sandstone
(3) Erie coal, but before formation of Freeport

sandstone
(4) Dunbar limestone, but before formation of

Erie coal

21 The surface winds in a typical Northern
Hemisphere high-pressure system are generally
moving
(1) counterclockwise away from the high-pressure

center
(2) counterclockwise toward the high-pressure

center
(3) clockwise away from the high-pressure center
(4) clockwise toward the high-pressure center

Base your answers to questions 22 through 24 on
the diagram below, which shows a meandering
stream. Letters A, B, C, and D indicate locations on
the streambed.

22 At which two locations is the rate of erosion
greater than the rate of deposition?
(1) A and B (3) C and D
(2) B and C (4) D and A

23 What are the largest particles that this stream can
transport when its velocity is 200 centimeters per
second?
(1) silt (3) pebbles
(2) sand (4) cobbles

24 A decrease in the velocity of this stream will most
likely cause an increase in
(1) the amount of sediment carried by the stream
(2) the size of the particles carried by the stream
(3) deposition within the stream channel
(4) abrasion of the stream channel

25 Beneath which surface location is Earth’s crust
the thinnest?
(1) East Pacific Ridge
(2) the center of South America
(3) Old Forge, New York
(4) San Andreas Fault
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#8Base your answers to questions 69 through 71 on the cross section below, which shows several rock 
formations found in New York State. The rock layers have not been overturned.

69 How does this cross section indicate that the Stockton sandstone is the oldest rock
layer?    [1]

70 State one piece of evidence that supports the fact that the Palisade Sill is younger
than the Brunswick sandstone.    [1]

71 State one tectonic event affecting North America that occurred at the same time as
the Palisade Sill intrusion.    [1]

Hammer Creek
conglomerate

Basalt flow

Contact metamorphism

Palisade Sill
(igneous intrusion)

Brunswick sandstone

Lockatong siltstone
formation containing
Coelophysis footprints

Stockton sandstone
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43 It can be concluded that city C is located in the Southern Hemisphere because 
city C has
(1) small amounts of precipitation throughout the year
(2) large amounts of precipitation throughout the year
(3) its warmest temperatures in January and February
(4) its warmest temperatures in July and August

44 Very little water will infiltrate the soil around city D because the region usually has
(1) a frozen surface (3) a small amount of runoff
(2) nearly flat surfaces (4) permeable soil

Base your answers to questions 45 through 47 on the block diagram below, which shows a portion of Earth’s
crust. Letters A, B, C, and D indicate sedimentary layers.

45 Which event occurred most recently? 
(1) formation of layer A
(2) formation of layer D
(3) tilting of all four sedimentary rock layers
(4) erosion of the igneous rock exposed at the surface

46 The igneous rock is mostly composed of potassium feldspar and quartz crystals that
have an average grain size of 3 millimeters. The igneous rock is most likely
(1) granite (3) gabbro
(2) pegmatite (4) pumice

47 Which processes produced rock layer B?
(1) subduction and melting (3) heat and pressure
(2) uplift and solidification (4) compaction and cementation
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Base your answers to questions 60 through 62 on the cross section below, which shows rock units 
A through E that have not been overturned.

60 Identify one metamorphic rock that may be found along the boundary between rock
units C and E.   [1]

61 Describe one piece of evidence shown in the cross section that can be used to infer
that rock unit A is younger than rock unit B.   [1]

62 State the diameter of a particle normally found in rock unit B.   [1]

63 The diagram below shows the position of sunrise along the horizon for a period of
time from September 10 until December 21, as seen by an observer near
Binghamton, New York.

State one reason why the position of sunrise changes during this time period.   [1]
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Base your answers to questions 54 through 58 on the geologic cross section below and on your knowledge
of Earth science.  The cross section shows New York State index fossils in rock layers that have not been over-
turned. Rock unit A is an igneous intrusion and line XY represents an unconformity.

54 Based on fossil evidence, determine the geologic period during which the uncon-
formity formed.   [1]   

55 Identify the coral index fossil that would most likely be found in the same layer as
the index fossil Ctenocrinus.   [1]

56 Each index fossil existed for a relatively short geologic time interval.  State one other
characteristic that each fossil must have to be considered an index fossil.   [1]

57 Describe the type of depositional environment in which the fossilized organisms
lived.   [1]

58 Identify one piece of evidence shown in this cross section that indicates that the
igneous intrusion, A, is older than the sandstone layer.   [1]
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34 The block diagram below of a portion of Earth’s crust shows four zones labeled A,
B, C, and D outlined with dashed lines.

In which zone is a younger rock unit on top of an older rock unit?
(1) A (3) C
(2) B (4) D

A B C D

Key
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Contact
metamorphism

Rock Units

35 The graph below shows the rate of decay of the radioactive isotope K-40 into the
decay products Ar-40 and Ca-40.

Analysis of a basalt rock sample shows that 25% of its radioactive K-40 remained
undecayed.  How old is the basalt?
(1) 1.3 billion years (3) 3.9 billion years
(2) 2.6 billion years (4) 4.6 billion years
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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 2010 Edition Reference Tables for Physical Setting/Earth Science.

Base your answers to questions 66 through 70 on the cross section below. Letters A through H represent rock
units in which overturning has not occurred.

66 Identify one metamorphic rock that could have formed at the boundary between
rock unit E and rock unit H.   [1]

67 Rock unit B contains fossils of Centroceras while rock unit F contains fossils of
Tetragraptus. Identify one geologic time period when rock unit D could have
formed.   [1]

68 Two inferences about the cross section are listed below.

Inference 1:  Rock unit G is older than the fault.
Inference 2:  Rock unit A is younger than rock unit C.

Explain how each inference is supported by evidence in the cross section.   [1]

69 Identify two processes that formed rock unit D from sediment.   [1]

70 State the diameter of a particle normally found in rock unit B.   [1]

C

D
E

H

A
B

Basalt

Granite
Contact
metamorphism

Key

G

F

. . . . . . . . . . . .
. . . . . . . . . . . . .

. . . .. . . . . . . . . . .. ... . . . . . . .

#15



SEQUENCE #15

HOME NEXT ▶◀ LAST

Base your answers to questions 39 through 42 on the geologic cross section below of a region of Earth’s crust.
Rock layers A through E have been labeled. Two index fossils are shown and their locations within the rock 
layers are indicated.

39 What caused the valleys and ridges in this area?
(1) Some rock layers are folded more than others.
(2) Rock layers were not deposited in the valley areas.
(3) Some rock layers are more resistant to weathering and erosion than others.
(4) Folding caused the ridge rocks to undergo regional metamorphism.

40 Which list of rock layers best matches the deposited sediments from which they were
formed?

A–calcite precipitates

B–clay

C–calcite precipitates

D–shell fragments

( 1 )

A–plant remains

B–mica

C–plant remains

D–clay

( 3 )

A–quartz sand

B–silt

C–quartz sand

D–shell fragments

( 2 )

A–calcite precipitates

B–halite precipitates

C–hematite

D–gypsum

( 4 )

A

B

C

D
E

P.S./E. Sci.–June ’10 [12]
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56 The drawing below shows a glacial erratic found on the beach of the north shore of
Long Island near the Harbor Hill moraine. This boulder is composed of 
one-billion-year-old gneiss.

Which New York State landscape region has surface bedrock similar in age to this
erratic?   [1]

57 Explain how the effect of global warming on present-day continental glaciers could
affect New York City and Long Island.   [1]

Base your answers to questions 58 through 60 on the geologic cross section below. The rock layers have not
been overturned.

58 The index fossil Dicellograptus was found in the shale layer. During which geologic
time period did this shale layer form?   [1]

59 Describe one piece of evidence from the cross section that supports the inference
that the fault is older than the basalt intrusion.   [1]

60 Explain why carbon-14 could not be used to determine the age of the Dicellograptus
fossil.   [1]

Glacial erratic

Basalt

Contact
metamorphism

(Not drawn to scale)

Key

 .    .    .    .
 .    .    .    .   .    .    .

.    .    .    .    .

.    .    .    .    . .    .    .    .

.    .    .    .    .

.    .    .    .    ..    .    .    ..    .    .    .

.    .    .    ..    .    .     .    .    .    .
 .    .    .    .   .    .    . .    .    .    .    . .    .    .    .

.    .    .    .    .

.    .    .    .    ..    .    .    ..    .    .    .

P.S./E. Sci.–June ’10 [19] [OVER]

#17



SEQUENCE #17

HOME NEXT ▶◀ LAST

Base your answers to questions 47 through 49 on the cross section below.  Rock units are labeled 1 through 8.
The line between A and A! indicates an unconformity.

47 Which characteristic of the granite intrusion provides the most evidence that it 
solidified deep underground?
(1) very hard (3) light color
(2) coarse texture (4) felsic composition

48 Which event occurred sometime after the formation of the unconformity?
(1) formation of rock unit 3
(2) tilting of rock unit 5
(3) deposition of the sediments that formed rock unit 8
(4) intrusion of rock unit 7

49 Which rock most probably formed in the contact metamorphic zone within rock unit 6?
(1) marble (3) quartzite
(2) basalt (4) hornfels
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20 The photograph below shows a large boulder of
metamorphic rock in a field in the Allegheny
Plateau region of New York State.

The boulder was most likely moved to this
location by
(1) glacial ice (3) streamflow
(2) prevailing wind (4) volcanic action

21 The cross section below shows a rock sequence
that has not been overturned.

Which event occurred last at this location?
(1) Shale was deposited.
(2) Glacial till was deposited.
(3) Basaltic lava flows solidified.
(4) Glossopteris flourished and then became

extinct.

22 The map below shows a meandering river.  Points
A and B are locations on the banks of the river.

What are the dominant processes occurring at
locations A and B?
(1) deposition at location A; erosion at location B
(2) erosion at location A; deposition at location B
(3) deposition at both locations A and B
(4) erosion at both locations A and B

23 Which event in Earth’s history was dependent on
the development of a certain type of life-form?
(1) addition of free oxygen to Earth’s atmosphere
(2) formation of clastic sedimentary rocks
(3) movement of tectonic plates
(4) filling of the oceans by precipitation

24 The diagram below shows sand particles being
moved by wind.

At which Earth surface locations is this process
usually the most dominant type of erosion?
(1) deserts and beaches
(2) deltas and floodplains
(3) glaciers and moraines
(4) mountain peaks and escarpments

Wind

B

A

Contains
Glossopteris

fossils

Basalt
(lava flows)

Glacial (till)
deposits
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16 Antarctica’s location and climate changed over
the last 200 million years because Antarctica
moved
(1) southward, resulting in a warmer climate
(2) southward, resulting in a colder climate
(3) northward, resulting in a warmer climate
(4) northward, resulting in a colder climate

17 The cross section below shows a portion of
Earth’s crust.

Which observation provides the most direct 
evidence that crustal plate collision has occurred
near this region?
(1) alternating layers of shale and limestone

bedrock
(2) absence of an igneous intrusive rock
(3) different thicknesses of the sedimentary layers
(4) folding of the sedimentary layers

18 In New York State, both the Delaware River and
the Susquehanna River flow over landscapes
classified as
(1) mountain regions (3) lowlands
(2) coastal plains (4) plateaus

19 A river’s velocity slows from 100 to 50 centimeters
per second at a point in its channel.  Which 
statement best describes the transport and 
deposition of particles at this point?
(1) Clay, silt, sand, pebbles, and smaller cobbles

stay in transport; some cobbles are deposited.
(2) Clay, silt, sand, and smaller pebbles stay in

transport; some pebbles are deposited.
(3) Clay, silt, and smaller sand stay in transport;

some sand is deposited.
(4) Clay and smaller silt stay in transport; some

silt is deposited.

20 The photograph below shows farm buildings 
partially buried in silt.

Which erosional agent most likely piled the silt
against these buildings?
(1) glacial ice (3) wind
(2) ocean waves (4) mass movement

21 The generalized cross section below shows the 
sedimentary rock layers at Niagara Falls in 
western New York State.

Which rock layer appears to be most resistant to
weathering and erosion?
(1) Lockport dolostone (3) Grimsby sandstone
(2) Rochester shale (4) Queenston shale

Niagara
River
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Thorold sandstone
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