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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
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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. 



Base your answers to questions 39 and 40 on the two graphs below, which show the relationship between
the amount of rainfall during a storm and the amount of discharge into a nearby stream.  Letter A represents
the time when approximately 50% of the precipitation from the storm has fallen.  Letter B represents the time
when peak runoff from the storm is flowing into the stream.  The delay is the difference in time between 
letters A and B on the graph.  Graph I shows data before urbanization in an area.  Graph II shows data after
urbanization in the same area.

39 The delay time between points A and B on both graphs is due mainly to the time
needed for
(1) groundwater to evaporate
(2) precipitation water to move into the streams
(3) green plants to absorb precipitation
(4) rainfall rate to decrease

40 How did urbanization affect delay time between points A and B and the maximum
stream discharge?
(1) The delay time decreased, and the maximum discharge decreased.
(2) The delay time decreased, and the maximum discharge increased.
(3) The delay time increased, and the maximum discharge decreased.
(4) The delay time increased, and the maximum discharge increased.
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Base your answers to questions 41 through 43 on the map below.  The map shows some regions where 
metamorphic bedrock of the Grenville Province in northeastern North America is exposed at Earth’s surface.

41 The bedrock of the Grenville Province is generally thought to have formed 
approximately
(1) 250 million years ago (3) 560 million years ago
(2) 400 million years ago (4) 1100 million years ago

42 Which New York State location has surface bedrock that consists mainly of
anorthositic rock?
(1) Old Forge (3) Mt. Marcy
(2) Massena (4) Utica

43 Which location has surface bedrock that consists mostly of gneiss, schist, or marble?
(1) 43° N 81° W (3) 47° N 69° W
(2) 46° N 78° W (4) 49° N 71° W
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Base your answers to questions 44 through 46 on the map below.  The � represents Mt. Hekla, a volcano
in Iceland.  The isolines represent the thickness of ash, in centimeters, that settled on Earth’s surface after a 
volcanic eruption of Mt. Hekla on March 29, 1947.  Point X is a location on the surface of the ash.

44 At the time of the eruption, the wind direction was primarily from the 
(1) east (3) north
(2) west (4) south

45 How many centimeters thick was the ash beneath point X? 
(1) 0 (3) 20
(2) 15 (4) 25 

46 In addition to the ash, solid rock formed on Mt. Hekla from the lava extruded 
during this eruption.  This rock is most likely 
(1) light-colored metamorphic (3) fine-grained igneous
(2) dark-colored metamorphic (4) coarse-grained igneous
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Base your answers to questions 47 and 48 on the topographic maps and block diagrams of two landscape
regions shown below. The block diagrams show a three-dimensional view of the topographic maps directly
above them. Elevations are measured in feet. Points A, B, C, and D are locations on Earth’s surface. 

47 Which contour interval is used on both topographic maps?
(1) 10 ft (3) 30 ft
(2) 20 ft (4) 40 ft

48 A stream begins to flow downhill from point D toward the depression. After a 
period of time, the depression fills with water. Overflowing water from the 
depression moves downhill toward point C. Which topographic map shows the most
likely resulting change in the contour lines?
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Base your answers to questions 49 and 50 on the cross section below, which represents part of Earth’s water
cycle.  Letters A, B, C, and D represent processes that occur during the cycle.  The level of the water table and
the extent of the zone of saturation are shown. 

49 Which two letters represent processes in the water cycle that usually cause a 
lowering of the water table?
(1) A and B (3) B and D
(2) A and C (4) C and D

50 What are two water cycle processes not represented by arrows in this cross section?
(1) transpiration and condensation (3) precipitation and freezing
(2) evaporation and melting (4) runoff and infiltration
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Part B–2

Answer all questions in this part.

Directions (51–63): Record your answers in the spaces provided in your answer booklet. Some questions
may require the use of the Earth Science Reference Tables.

51 The diagram below shows conditions that commonly cause fog to form over land in coastal areas. 

A weather station at the lighthouse records a temperature of 36°F and an air pressure
of 1016.4 mb. Using the proper weather map symbols, place the following information
in the correct positions on the weather station model in your answer booklet.   [2]

• Present weather
• Dewpoint
• Air pressure
• Wind direction
• Wind speed
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Cold land surface
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Base your answers to questions 52 and 53 on the cross section below, which represents part of the Atlantic
Ocean seafloor.  An earthquake occurred on November 18, 1929, triggering an underwater sediment flow.  The
location of the epicenter is labeled.  Letters A through D indicate locations on the seafloor.  Time, in hours, at
each lettered location represents the arrival of the sediment flow after the earthquake.

52 Calculate the gradient of the ocean floor between locations A and D and label your
answer with the correct units.   [2]

53 Explain why the velocity of the sediment flow created by the earthquake decreased as
the sediment moved from location B to location C.   [1] 
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Base your answers to questions 54 through 56 on the data table below, which shows some characteristics of
four rock samples, numbered 1 through 4.  Some information has been left blank.  All answers must be recorded
in your answer booklet. 

Data Table

54 State a possible grain size, in centimeters, for most of the particles found in sample 1.
[1]

55 Write the rock name of sample 2.   [1]

56 Write a term or phrase that correctly describes the texture of sample 4.   [1]

Base your answers to questions 57 through 60 on the diagram in your answer booklet, which shows Earth as
seen from above the North Pole. The curved arrows show the direction of Earth’s motion. The shaded portion
represents the nighttime side of Earth. Some of the latitude and longitude lines have been labeled. Points A
and B represent locations on Earth’s surface.

57 On the diagram in your answer booklet, draw a curved arrow, starting at point B,
showing the general direction that planetary surface winds flow between 30° N and
60° N latitude.   [1]

58 If it is 4:00 p.m. at point B, what is the time at point A?   [1]

59 Identify one possible date that is represented by the diagram.   [1]

60 Explain why the angle of insolation at solar noon is greater at point B than at 
point A.   [1]

Rock
Sample
Number

Composition Grain Size Texture Rock Name

1 mostly clay minerals clastic shale

2 all mica microscopic, fine
foliated with mineral
alignment

3
mica, quartz, feldspar,
amphibole, garnet,
pyroxene

medium to coarse foliated with banding gneiss

4

potassium feldspar,
quartz, biotite,
plagioclase feldspar,
amphibole

5 mm granite
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Base your answers to questions 61 through 63 on the cross section in your answer booklet.  The cross 
section shows a portion of Earth’s crust.  Letters A, B, C, and D represent rock units that have not been 
overturned.

61 On the cross section in your answer booklet, place an X where the metamorphic rock
quartzite may be found.   [1]

62 Identify by name the most abundant mineral in rock unit A.   [1]

63 State one piece of evidence shown in the cross section that indicates that rock unit D
is older than igneous intrusion C.   [1]
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Part C

Answer all questions in this part.

Directions (64–82): Record your answers in the spaces provided in your answer booklet. Some questions
may require the use of the Earth Science Reference Tables.

Base your answers to questions 64 and 65 on the data table below, which shows the azimuths of sunrise and
sunset on August 2 observed at four different latitudes.  Azimuth is the compass direction measured, in degrees,
along the horizon, starting from north.

Data Table

64 On the outer edge of the azimuth circle in your answer booklet, mark with an X the
positions of sunrise and sunset for each latitude shown in the data table. Write the
correct letter code beside each X. The positions of sunrise and sunset for 30° N have
been plotted and labeled with letters A and B.   [2]

65 State the relationship at sunrise between the latitude and the azimuth.   [1]

Latitude
Azimuths of Sunrise 

and Sunset
Letter Code

30° N
sunrise 69° A

sunset 291° B

40° N
sunrise 66° C

sunset 294° D

50° N
sunrise 61° E

sunset 299° F

60° N
sunrise 51° G

sunset 309° H



Base your answers to questions 66 through 69 on the graph below, which shows two conditions responsible
for the formation and composition of some planets in our solar system.  The distances of Earth and Neptune
from the Sun, in astronomical units (AU), are shown beneath the horizontal axis. (1 AU = 149.6 million kilo-
meters).  The plotted line on this graph shows the relationship between a planet’s distance from the Sun and the
inferred temperature at its formation.  The regions within the graph indicate the composition of planets formed
within these zones.

66 According to the graph, Neptune was mainly composed of which material at the time
of its formation?   [1]

67 Saturn is located 9.5 AU from the Sun.  State the approximate temperature at which
Saturn formed.   [1]

68 State the relationship between a planet’s distance from the Sun and the temperature
at which that planet formed.   [1]

69 What is Jupiter’s distance from the Sun, in astronomical units?  Express your answer
to the nearest tenth.   [1]
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* 1 AU equals the average distance from Earth to the Sun or 149.6 million kilometers.
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Base your answers to questions 70 through 72 on the diagram below, which shows the temperature change
when a parcel of air warms, rises, and expands to form a cloud.  Location A is at the base of the cloud.

70 Explain why the warmer air rises.   [1]

71 Assume the cooling rate of the rising parcel of air is constant.  Determine the 
temperature of the air parcel at the 3350-foot altitude.  Express your answer to the
nearest tenth of a degree.   [1]

72 State the relative humidity of the air at location A.   [1]
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Base your answers to questions 73 through 76 on the map and block diagram below.  The map shows the 
location of North Island in New Zealand.  The block diagram shows a portion of North Island.  The Hikurangi
Trench is shown forming at the edge of the Pacific Plate.  Point X is at the boundary between the lithosphere
and the asthenosphere.  

73 State the approximate temperature at point X.   [1]

74 On what tectonic plate are both North Island and White Island located?   [1]

75 Describe the type of tectonic plate motion that formed the Hikurangi Trench.   [1]

76 Describe one action that people on North Island should take if a tsunami warning is
issued.   [1] 
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Base your answers to questions 77 through 79 on the data table below and on your knowledge of Earth 
science.  The data table shows the average monthly discharge, in cubic feet per second, for a stream in New
York State.  

Data Table

77 On the grid in your answer booklet, plot with an X the average stream discharge for
each month shown in the data table.  Connect the Xs with a line.   [1]

78 State the relationship between this stream’s discharge and the amount of suspended
sediment that can be carried by this stream.   [1]

79 Explain one possible reason why this stream’s discharge in April is usually greater than
this stream’s discharge in January.   [1]

Base your answers to questions 80 through 82 on the passage below and on your knowledge of Earth 
science.

Ozone in Earth’s Atmosphere

Ozone is a special form of oxygen. Unlike the oxygen we breathe, which is composed
of two atoms of oxygen, ozone is composed of three atoms of oxygen. A concentrated
ozone layer between 10 and 30 miles above Earth’s surface absorbs some of the harmful 
ultraviolet radiation coming from the Sun. The amount of ultraviolet light reaching
Earth’s surface is directly related to the angle of incoming solar radiation. The greater the
Sun’s angle of insolation, the greater the amount of ultraviolet light that reaches Earth’s
surface. If the ozone layer were completely destroyed, the ultraviolet light reaching
Earth’s surface would most likely increase human health problems, such as skin cancer
and eye damage.

80 State the name of the temperature zone of Earth’s atmosphere where the 
concentrated layer of ozone gas exists.   [1]

81 Explain how the concentrated ozone layer above Earth’s surface is beneficial to
humans.   [1]

82 Assuming clear atmospheric conditions, on what day of the year do people in New
York State most likely receive the most ultraviolet radiation from the Sun?   [1]

Month Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

Discharge
(ft3/sec)

48 52 59 66 62 70 72 59 55 42 47 53
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Directions to the Teacher

Follow the procedures below for scoring student answer papers for the Physical Setting/Earth
Science examination. Additional information about scoring is provided in the publication
Information Booklet for Scoring Regents Examinations in the Sciences.

Use only red ink or red pencil in rating Regents papers. Do not correct the student’s work by
making insertions or changes of any kind.

On the detachable answer sheet for Part A and Part B–1, indicate by means of a check mark
each incorrect or omitted answer. In the box provided at the end of each part, record the number
of questions the student answered correctly for that part.

At least two science teachers must participate in the scoring of each student’s responses to the
Part B–2 and Part C open-ended questions. Each of these teachers should be responsible for 
scoring a selected number of the open-ended questions on each answer paper. No one teacher is to
score all the open-ended questions on a student’s answer paper.

Students’ responses must be scored strictly according to the Scoring Key and Rating Guide. For
open-ended questions, credit may be allowed for responses other than those given in the rating
guide if the response is a scientifically accurate answer to the question and demonstrates adequate
knowledge as indicated by the examples in the rating guide. In the student’s answer booklet, record
the number of credits earned for each answer in the box printed to the right of the answer lines or
spaces for that question.

Fractional credit is not allowed. Only whole-number credit may be given to a response.  Units
need not be given when the wording of the questions allows such omissions.

Raters should enter the scores earned for Part A, Part B–1, Part B–2, and Part C on the 
appropriate lines in the box printed on the answer booklet and then should add these four scores
and enter the total in the box labeled “Total Written Test Score.” The student’s score for the
Earth Science Performance Test should be entered in the space provided. Then, the student’s
raw scores on the performance test and written test should be converted to a scaled score by
using the conversion chart that will be posted on the Department’s web site
http://www.emsc.nysed.gov/osa/ on Wednesday, January 24, 2007. The student’s scaled score should
be entered in the labeled box on the student’s answer booklet. The scaled score is the student’s final
examination score.

All student answer papers that receive a scaled score of 60 through 64 must be scored a second
time. For the second scoring, a different committee of teachers may score the student’s paper or
the original committee may score the paper, except that no teacher may score the same open-ended
questions that he/she scored in the first rating of the paper. The school principal is responsible for
assuring that the student’s final examination score is based on a fair, accurate, and reliable scoring
of the student’s answer paper.

Because scaled scores corresponding to raw scores in the conversion chart may change from one
examination to another, it is crucial that for each administration, the conversion chart provided for
that administration be used to determine the student’s final score.
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PHYSICAL SETTING/EARTH SCIENCE – continued
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Part B–2

Allow a total of 15 credits for this part. The student must answer all questions in this part.

51 [2] Allow a maximum of 2 credits, allocated as follows:

• Allow 2 credits if four or five of the weather map symbols are shown in the correct positions and
in the proper format.

• Allow 1 credit if only two or three of the weather map symbols are shown in the correct positions
and in the proper format.

Note: The feathers for wind speed may be placed on either side of the staff.

Example of a 2-credit response:

52 [2] Allow a maximum of 2 credits, allocated as follows:

• Allow 1 credit for any value from 9.75 to 10.25.

• Allow 1 credit for the correct units.  Acceptable responses include, but are not limited to:

—  ft/mi

—  feet/mile

—  ft per mile

53 [1] Allow 1 credit.  Acceptable responses include, but are not limited to:

—  The slope decreased.

—  The gradient decreased from location B to location C.

—  The surface was steeper near B and flatter near C.

54 [1] Allow 1 credit.  Acceptable responses include, but are not limited to:

—  less than 0.0004 cm

—  any number given that is less than 0.0004 cm

16436
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55 [1] Allow 1 credit for slate.

56 [1] Allow 1 credit.  Acceptable responses include, but are not limited to:

—  nonvesicular

—  coarse

—  large crystal

57 [1] Allow 1 credit for an arrow beginning at point B and curving to the northeast or curving to the right. 
Allow credit even if the arrow is not curved or if it does not start at point B, but is drawn from 
southwest to northeast.

Note: Do not allow credit if the arrow extends past the 60° north latitude line.  

Example of a 1-credit response:

90° E

90° W

180° 0°

30° E150° E

30° W150° W

120° 60°

120° 60°

Sun’s
rays

A

B
30°

60°

North Pole
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PHYSICAL SETTING/EARTH SCIENCE – continued

58 [1] Allow 1 credit. Acceptable responses include, but are not limited to:

—  12 noon

—  noon

—  12 p.m.

59 [1] Allow 1 credit. Acceptable responses include, but are not limited to:

—  March 20, 21, or 22

—  September 21, 22, 23, or 24

—  equinox

60 [1] Allow 1 credit. Acceptable responses include, but are not limited to:

—  B is located at a lower latitude.

—  B is located closer to the equator.

—  A is farther north.

—  A is located at a greater distance from the latitude receiving direct Sun rays on this day.

61 [1] Allow 1 credit for placing an X whose center falls within the shaded zone of contact metamorphism 
shown in the diagram below.

B

Contact
metamorphism

Key

Igneous
intrusion

Sedimentary
rocks

A

C

D
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62 [1] Allow 1 credit for calcite.

63 [1] Allow 1 credit.  Acceptable responses include, but are not limited to:

—  Intrusions are younger than any rock they metamorphose.

—  Contact metamorphism can be seen between rock layer D and the igneous intrusion.
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Part C

Allow a total of 20 credits for this part. The student must answer all questions in this part.

64 [2] Allow a maximum of 2 credits, allocated as follows:

• Allow 2 credits if five or six Xs are correctly plotted and labeled.  The center of each X must fall
within the circles shown in the diagram below.

• Allow 1 credit if only three or four Xs are correctly plotted and labeled.  The center of each X must
fall within the circles shown in the diagram below.

or

Allow 1 credit if five or six Xs are correctly plotted but are not correctly labeled.  The center of each
X must fall within the circles shown in the diagram below.
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65 [1] Allow 1 credit. Acceptable responses include, but are not limited to:

—  As the latitude of the observer increases, the azimuth decreases.

—  As the latitude increases, the sunrise is farther north of east.

66 [1] Allow 1 credit for frozen gases.

67 [1] Allow 1 credit for any value from 150 K to 200 K.

68 [1] Allow 1 credit.  Acceptable responses include, but are not limited to:

—  As distance from the Sun increases, temperature decreases.

—  There is an inverse relationship between distance and temperature.

69 [1] Allow 1 credit for 5.2 AU.

70 [1] Allow 1 credit. Acceptable responses include, but are not limited to:

—  Warmer air rises because it is less dense.  

—  As temperature increases, density decreases.

71 [1] Allow 1 credit for 43.5°F.

72 [1] Allow 1 credit for 100%.

73 [1] Allow 1 credit for any value from 500°C  to 1200°C.

74 [1] Allow 1 credit for Indian-Australian Plate.

75 [1] Allow 1 credit.  Acceptable responses include, but are not limited to:

—  subduction

—  convergence 

—  plate collision

[9] [OVER]

PHYSICAL SETTING/EARTH SCIENCE – continued



76 [1] Allow 1 credit.  Acceptable responses include, but are not limited to:

—  move to higher ground

—  evacuate

—  move inland

77 [1] Allow 1 credit if the center of 10, 11, or 12 Xs are plotted within the circles shown on the graph below
and are correctly connected with a line that passes within the circles.

78 [1] Allow 1 credit.  Acceptable responses include, but are not limited to:

—  As stream discharge increases, suspended sediment increases.

—  There is a direct relationship between stream discharge and suspended sediment.

79 [1] Allow 1 credit.  Acceptable responses include, but are not limited to:

—  Snowmelt in April results in a greater discharge.

—  greater rainfall in April

—  Saturated ground would cause more runoff in April.

80 [1] Allow 1 credit for stratosphere.
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81 [1] Allow 1 credit.  Acceptable responses include, but are not limited to:

—  The ozone layer absorbs some of the harmful ultraviolet radiation from the Sun.

—  The layer decreases the amount of ultraviolet radiation reaching Earth. 

—  The ozone protects humans from skin cancer and eye damage.

82 [1] Allow 1 credit.  Acceptable responses include, but are not limited to:

—  June 20, 21, or 22

—  the first day of summer 

—  summer solstice 
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The Chart for Determining the Final Examination Score for the January 2007
Regents Examination in Physical Setting/Earth Science will be posted 
on the Department’s web site http://www.emsc.nysed.gov/osa/ on
Wednesday, January 24, 2007. Conversion charts provided for previous
administrations of the Regents Examination in Physical Setting/Earth
Science must NOT be used to determine students’ final scores for this
administration.

Regents Examination in Physical Setting/Earth Science

January 2007

Chart for Converting Total Test Raw Scores to
Final Examination Scores (Scaled Scores)

Submitting Teacher Evaluations of the Test to the Department

Suggestions and feedback from teachers provide an important contribution to the test 
development process. The Department provides an online evaluation form for State 
assessments. It contains spaces for teachers to respond to several specific questions and to
make suggestions. Instructions for completing the evaluation form are as follows:

1. Go to www.emsc.nysed.gov/osa/exameval.

2. Select the test title.

3. Complete the required demographic fields.

4. Complete each evaluation question and provide comments in the space provided.

5. Click the SUBMIT button at the bottom of the page to submit the completed form.



Map to Core Curriculum

January 2007 Physical Setting/Earth Science
Question Numbers

Key Ideas/Performance Indicators Part A Part B Part C

Standard 1

Math Key Idea 1 52 64, 69, 71, 77

Math Key Idea 2 16, 30, 34 40 65, 66, 67, 68, 78

Math Key Idea 3

Science Inquiry Key Idea 1 2, 32 44, 60 70, 79

Science Inquiry Key Idea 2

Science Inquiry Key Idea 3 11, 30 54, 55 80

Engineering Design Key Idea 1

Standard 2

Key Idea 1

Key Idea 2

Key Idea 3

Standard 6

Key Idea 1 29, 35 37, 39, 46, 49,
53, 63

65, 78, 82

Key Idea 2 4, 9, 11, 13, 14,
15, 19, 23, 25,
27, 28, 29, 33,
34, 35

36, 38, 41, 42,
43, 44, 45, 47,
49, 50, 51, 52,
53, 55, 56, 57,
58, 60, 61, 62, 63

64, 66, 67, 68,
70, 71, 72, 73,
74, 75

Key Idea 3 43, 45, 47 69

Key Idea 4

Key Idea 5 16 48, 57, 58, 59 70, 71, 75

Key Idea 6 81

Standard 7

Key Idea 1

Key Idea 2 76

Standard 4

Key Idea 1 1, 2, 3, 4, 5, 6, 7,
11, 12, 13, 15, 16

36, 38, 39, 41,
42, 43, 49, 50,
57, 58, 59, 60,
61, 62, 63

64, 65, 66, 67,
68, 69, 79

Key Idea 2 8, 9, 14, 17, 19,
20, 21, 22, 23,
24, 25, 26, 27,
28, 29, 30, 31,
32, 33, 34, 35

36, 37, 40, 44,
45, 47, 48, 51,
52, 53, 60

70, 71, 72, 73,
74, 75, 76, 77,
78, 80, 81, 82

Key Idea 3 10, 18 46, 54, 55, 56,
61, 62

Reference Tables

ESRT 2001 Edition 1, 6, 7, 10, 11,
16, 17, 18, 19,
20, 22, 25, 26,
27, 30, 32

41, 42, 46, 51,
52, 54, 55, 56,
57, 61, 62

69, 72, 73, 74, 80
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