
Name:  ____________________________________________

Questions  1 through 3 refer to the fol lowing:

The map below shows  the Mid-Atlantic Ridge. Points  A through D a re locations  on the

ocean floor. Line XY connects  locations  in North America and Africa .

1) Samples  of ocean-floor bedrock were col lected at points  A, B, C, and D on the

given map. Which sequence shows  the correct order of the age of the bedrock

from oldest to youngest?

A) D �‚ C �‚ B �‚ A

B) A �‚ D �‚ B �‚ C

C) A �‚ B �‚ D �‚ C

D) C �‚ B �‚ D �‚ A

2) The boundary between which two tectonic plates  i s  mos t s imi lar geologica l ly to

the plate boundary at the Mid-Atlantic Ridge?

A) Paci fic and Nazca

B) Cocos  and Caribbean

C) Nazca  and South American

D) Euras ian and Indian-Aus tra l ian

3) In which cross  section do the arrows best show the convection occurring within

the asthenos phere beneath l ine XY on the map shown?

A)

B)

C)

D)
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4) Which map best indicates  the probable locations  of continents  100 mi l l ion years

from now i f tectonic plate movement continues  at i ts  pres ent rate and di rection?

A)

B)

C)

D)

5) Why does  the oceanic crust s ink beneath the continenta l  crus t at a  subduction

boundary?

A) The oceanic crus t i s  pul led downward by Earth's  magnetic field.

B) The continenta l  crus t i s  pul led upward by the Moon's  gravi ty.

C) The continenta l  crus t has  a  more mafic composi tion.

D) The oceanic crus t has  a  greater dens i ty.

6) Which temperature i s  inferred to exist in Earth's  plastic mantle?

A) 3,000DC B) 6,000DC C) 2,000DC D) 5,000DC

7) In which Earth layer are most convection currents  that cause seafloor s preading

thought to be located?

A) inner core

B) asthenos phere

C) outer core

D) crust

8) The map below s hows a  portion of Earth's  surface. Points  X and Y a re locations

on the l i thosphere.

Which of the fol lowing cros s  s ections  s hows the inferred movement of materia l

in the as thenosphere beneath points  X and Y?

A)

B)

C)

D)

9) The Mariana  Trench was  most l ikely created by the

A) movement of the Paci fic Plate over the Hawai i  Hot Spot

B) divergence of the Euras ian and Phi l ippine Plates

C) convergence of the Paci fic and Phi l ippine Plates

D) s l iding of the Paci fic Plate pas t the North American Plate

10) Scientists  have inferred the structure of Earth's  interior mainly by ana lyzing

A) Earth's  seismic data

B) the Moon's  composi tion

C) the Moon's  interior

D) Earth's  s urface features

11) Beneath which surface location i s  Earth's  crust the thinnest?

A) San Andreas  Fault

B) the center of South America

C) East Paci fic Ridge

D) Old Forge, New York
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12) Which conditions  normal ly can be found in Earth's  as thenosphere, producing a

partia l  melting of ul tramafic rock?

A) temperature = 3,500DC;

press ure = 0.5 mi l l ion atmos pheres

B) temperature = 2,000DC;

press ure = 0.1 mi l l ion atmos pheres

C) temperature = 6,000DC;

press ure = 4 mi l l ion atmos pheres

D) temperature = 1,000DC;

press ure = 10 mi l l ion atmospheres

13) The cross  section below shows the di rection of movement of an oceanic plate

over a mantle hot spot, res ul ting in the formation of a  cha in of volcanoes

labeled A, B, C, and D. The geologic age of volcano C i s  s hown.

What are the most l ikely geologic ages  of volcanoes  B and D?

A) B i s  5 mi l l ion years  old and D i s  12 mi l l ion years  old.

B) B i s  9 mi l l ion years  old and D i s  9 mi l l ion years  old.

C) B i s  2 mi l l ion years  old and D i s  6 mi l l ion years  old.

D) B i s  10 mi l l ion years  old and D i s  4 mi l l ion years  old.

14) At which of the fol lowing plate boundaries  i s  one l i thos pheric plate s l iding

under another?

A) Nazca  Plate and Paci fic Plate

B) Indian-Austra l ian Plate and Antarctic Plate

C) Nazca  Plate and Antarctic Plate

D) Paci fic Plate and Indian-Austra l ian Plate

15) The data  table below shows the origin depths  of a l l  la rge-magnitude

earthquakes  over a  20-year period.

According to thes e data , mos t of these earthquakes  occurred within Earth's

A) outer core

B) as thenosphere

C) l i thosphere

D) s ti ffer mantle

16) Which two tectonic plates  are separated by a  mid-ocean ridge?

A) Indian-Aus tral ian and Euras ian

B) Indian-Aus tral ian and Paci fic

C) North American and South American

D) North American and Euras ian
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17) The cross  section below shows an underwater mountain range in the Atlantic

Ocean. The oceanic bedrock i s  composed mainly of basa l t. Points  X and Y a re

locations  in the bedrock that have been diverging at the s ame rate. The

movement of the North American Plate and Euras ian Plate i s  s hown by the two

arrows.

Which s tatements  best des cribe the age and magnetic orientation of the basa l ts

found at locations  X and Y on the cross  section s hown?

A) The bas a l t at location X i s  younger than the basa l t at location Y. Both

locations  have the s ame magnetic orientation.

B) The bas a l ts  at locations  X and Y a re the same age. Both locations  have the

s ame magnetic orientation.

C) The bas a l t at location X i s  older than the bas al t at location Y. Location X has

reversed magnetic orientation and location Y has  normal  magnetic

orientation.

D) The bas a l ts  at locations  X and Y a re the same age. Location X has  normal

magnetic orientation and location Y has  revers ed magnetic orientation.

18) Compared to the continenta l  crust, the oceanic crus t i s

A) more dens e and thinner

B) less  dense and thinner

C) more dense and thicker

D) less  dense and thicker

19) Which block diagram best repres ents  the relative di rection of plate motion at the

San Andreas  Fault?

A)

B)

C)

D)

20) Convection currents  in the plas tic mantle are bel ieved to caus e divergence of

l i thos pheric plates  at the

A) Peru-Chi le Trench

B) Canary Is lands  Hot Spot

C) Mariana  Trench

D) Iceland Hot Spot

21) Compared to the continenta l  crus t, the oceanic crust i s

A) les s  dens e and les s  fels ic

B) les s  dens e and les s  mafic

C) more dens e and more mafic

D) more dens e and more fels ic
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22) Which observation about the Mid-Atlantic Ridge region provides  the best

evidence that the seafloor has  been s preading for mi l l ions  of years?

A) The bedrock of the ridge and nearby seafloor i s  igneous rock.

B) Seafloor bedrock i s  younger near the ridge and older farther away.

C) Severa l  faul ts  cut acros s  the ridge and nearby seafloor.

D) The ridge i s  the location of i rregular volcanic eruptions.

23) Active volcanoes  are most abundant along the

A) edges  of tectonic plates

B) eastern coas tl ine of continents

C) 23.5D N and 23.5D S para l lels  of la ti tude

D) equatoria l  ocean floor

24) Based on the theory of plate tectonics , i t i s  inferred that over the past

250 mi l l ion years  North America has  moved toward the

A) s outheas t

B) northwes t

C) northeast

D) southwest

25) What happens to the dens i ty and temperature of rock within Earth's  interior as

depth increas es?

A) dens i ty decreas es  and temperature decreases

B) dens i ty increas es  and temperature decreases

C) dens i ty increas es  and temperature increas es

D) dens i ty decreas es  and temperature increases

26) What does  grani te bedrock found high on a  mountaintop indicate?

A) A large amount of eros ion has  occurred.

B) Sea  level  has  ri s en.

C) The crust has  been s inking.

D) Global  temperatures  have cooled.

Ques tions  27 and 28 refer to the fol lowing:

In the diagram of Earth shown below, letters  B, C, and D repres ent layers  of Earth.

Letter Q repres ents  a  location on Earth's  s urface.

27) Which letter in the given diagram best repres ents  Earth's  mantle?

A) B B) Q C) C D) D

28) What i s  the probable dens i ty of the grani tic bedrock at Q in the given diagram?

A) 3.0 g/cm
3

B) 1.0 g/cm
3

C) 2.7 g/cm
3

D) 5.5 g/cm
3

29) Earth's  inner core i s  inferred to be sol id bas ed on the ana lys is  of

A) magnetic pole reversa ls

B) seismic waves

C) radioactive decay rates

D) crus ta l  rocks
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30) Which graph best shows  the inferred dens i ty of Earth's  interior as  depth

increases  from the upper mantle to the lower mantle?

A)

B)

C)

D)

31) What part of Earth's  interior i s  inferred to have convection currents  that cause

tectonic plates  to move?

A) asthenos phere

B) rigid mantle

C) inner core

D) outer core

32) The edges  of most l i thospheric plates  are characterized by

A) reversed magnetic orientation

B) unus ual ly rapid radioactive decay

C) low P-wave and high S-wave veloci ty

D) frequent volcanic activi ty

33) Alternating paral lel  bands  of normal  and reversed magnetic polari ty are found

in the bas a l tic bedrock on ei ther s ide of the

A) Mid-Atlantic Ridge

B) Yel lows tone Hot Spot

C) Peru-Chi le Trench

D) San Andreas  Fault

34) When two tectonic plates  col l ide, oceanic crust usua l ly subducts  beneath

continenta l  crust becaus e oceanic crus t i s  primari ly composed of igneous rock

that has

A) high dens i ty and i s  fels ic

B) low dens i ty and i s  mafic

C) low densi ty and i s  fels ic

D) high dens i ty and i s  mafic

35) Which of the fol lowing block diagrams best shows  a  trans form faul t?

A)

B)

C)

D)
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36) The block diagram below repres ents  the pres ent ocean floor. The white arrows

s how the movement of the ocean floor and the black arrows  show the movement

of the asthenos phere.

Which characteristic of the ocean-floor bedrock i s  best described by the  and 

s ymbols  in the diagram?

A)  = normal  magnetic polari ty;  = revers ed magnetic polari ty

B)  = reversed magnetic polari ty;  = normal  magnetic polari ty

C)  = younger age;  = older age

D)  = older age;  = younger age

37) Which coas tal  area i s  most l ikely to experience a  severe earthquake?

A) east coast of Austra l ia

B) wes t coas t of Africa

C) eas t coas t of North America

D) west coast of South America

38) The movement of tectonic plates  i s  inferred by many s cientis ts  to be driven by

A) s ol idi fication in the l i thosphere

B) dens i ty di fferences  in the tropos phere

C) convection currents  in the asthenos phere

D) tida l  motions  in the hydrosphere

39) According to tectonic plate maps, New York State i s  presently located

A) at a  convergent plate boundary

B) above a  mantle hot s pot

C) above a  mid-ocean ridge

D) near the center of a  large plate

40) The map below s hows the northern section of the boundary between the

Arabian Plate and the African Plate. Arrows show the relative di rection of plate

motion.

Which type of plate boundary i s  located at the Jordan Fault?

A) trans form

B) divergent

C) s ubduction

D) convergent

41) Which of the fol lowing combinations  of temperature and press ure i s  inferred to

occur within Earth's  sti ffer mantle?

A) 5,500DC and 2.0 mi l l ion atmospheres

B) 5,500DC and 0.4 mi l l ion atmospheres

C) 3,500DC and 0.4 mi l l ion atmospheres

D) 3,500DC and 2.0 mi l l ion atmospheres

42) Compared to Earth's  continental  crus t, Earth's  oceanic crus t i s

A) thinner and les s  dens e

B) thinner and more dens e

C) thicker and les s  dens e

D) thicker and more dens e

43) Antarctica 's  location and cl imate changed over the last 200 mi l l ion years

because Antarctica moved

A) southward, res ul ting in a  colder cl imate

B) northward, resul ting in a colder cl imate

C) northward, resul ting in a warmer cl imate

D) southward, res ul ting in a  warmer cl imate
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44) Which s tatement correctly describes  the dens i ty of Earth's  mantle compared to

the dens i ty of Earth's  core and crus t?

A) The mantle i s  more dense than both the core and the crust.

B) The mantle i s  les s  dens e than both the core and the crus t.

C) The mantle i s  more dense than the core, but les s  dens e than the crus t.

D) The mantle i s  les s  dens e than the core, but more dens e than the crus t.

45) The cross  section below shows a  portion of Earth's  crust.

Which observation provides  the most di rect evidence that crusta l  plate col l i s ion

has  occurred near this  region?

A) a l ternating layers  of sha le and l imes tone bedrock

B) folding of the s edimentary layers

C) di fferent thickness es  of the sedimentary layers

D) absence of an igneous intrus ive rock

46) What i s  Earth's  inferred interior press ure, in mi l l ions  of atmospheres , at a  depth

of 3,500 ki lometers ?

A) 6,500 B) 5,500 C) 2.8 D) 1.9

47) Arrows  in the block diagram below show the relative movement a long a tectonic

plate boundary.

Between which two tectonic plates  does  this  type of plate boundary exist?

A) North American Plate and Euras ian Plate

B) Paci fic Plate and North American Plate

C) Nazca  Plate and South American Plate

D) Euras ian Plate and Indian-Austra l ian Plate

7157 - 1 - Page 8



48) The diagram below s hows  cutaway views of the inferred interior layers  of the

planets  Mercury and Venus.

What i s  the reas on for the development of the interior layers  of thes e two

planets ?

A) Heat from the Sun melted the s urface rocks  to form the mantles  above the

cores.

B) Impact events  added the mantle rock above the cores .

C) Gravi ty s eparated the cores  and mantles  due to their dens i ty di fferences.

D) Rapid heat loss  caus ed the cores  to sol idi fy before the mantles .

Ques tions  49 and 50 refer to the fol lowing:

The map below s hows Earth's  Southern Hemis phere and the inferred tectonic

movement of the continent of Aus tral ia  over geologic time. The arrows between the

dots  s how the relative movement of the center of the continent of Aus tra l ia. The

para l lels  of la ti tude from 0D to 90D s outh are labeled.

49) The geographic pos i tion of Aus tra l ia  on Earth's  s urface has  been changing

mainly because

A) Earth's  rotation has  s pun Aus tral ia  into di fferent locations

B) heat energy has  been creating convection currents  in Earth's  interior

C) the ti l t of Earth's  axis  has  changed s everal  times

D) the gravi tational  force of the Moon has  been pul l ing on Earth's  landmass es

50) Bas ed on the map s hown, during which geologic time interva l  did Aus tral ia  mos t

l ikely have a  warm, tropica l  cl imate becaus e of i ts  location?

A) Carboni ferous

B) Eocene

C) Cambrian

D) Late Permian

7157 - 1 - Page 9



51) The diagram below repres ents  the pattern of normal  and revers ed magnetic

polari ty and the relative age of the igneous bedrock composing the ocean floor

on the eas t s ide of the Mid-Atlantic Ridge. The magnetic polari ty of the bedrock

on the west s ide of the ridge has  been del iberately left blank.

Which diagram below best shows the magnetic pattern and relative age of the

igneous bedrock on the west s ide of the ridge?

A)

B)

C)

D)

52) The diagram below shows the magnetic polari ty pres erved by minera ls  within

the bedrock of the oceanic crus t near the Mid-Atlantic Ridge. Letters  A, B, C, and D

represent locations  in the ocean-floor bedrock.

The most recently formed bedrock i s  found at location

A) A B) B C) C D) D
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53) The block diagram below s hows  a tectonic plate boundary. Points  A and B

repres ent locations  on Earth's  surface.

Which graph best shows  the depths  of most major earthquakes  whos e

epicenters  l ie between A and B?

A)

B)

C)

D)

54) The geologic cross  s ection below s hows a  region of Earth's  crus t. Rock layers  A

through E have been labeled. Two index foss i l s  are s hown and their locations

within the rock layers  are indicated.

Evidence of tectonic activi ty in the given cros s  s ection i s  provided by the

A) faul ting and movement of the rock layers

B) col l i s ion of crusta l  plate boundaries  in the rock layers

C) folding and ti l ting of the rock layers

D) igneous  intrus ion into the rock layers
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55) On the map below, the thick blackened areas  represent locations  where l iving corals  currently exis t. The arrow points  to a  location where cora l  fos s i l s  have been found

in Devonian-age bedrock in New York State.

Devonian-age cora l  fos s i l s  found in some New York State bedrock are not located in the s ame genera l  region that present-day cora ls  are l iving becaus e during the

Devonian Period

A) cora ls  l ived everywhere on Earth

B) cora ls  migrated to New York State

C) New York State had a colder cl imate

D) New York State was  closer to the equator
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Questions  56 through 58 refer to the fol lowing:

The map repres ents  a portion of Earth's  s urface in the Paci fic Ocean. The pos i tions  of i s lands , earthquake epicenters , active volcanoes, and the Tonga  Trench are shown.

Lines  of lati tude and longi tude have been included.

The cros s  s ection shows  earthquakes  that occurred beneath l ine XY on the map. The scale a long the left s ide of the cross  s ection indicates  depth beneath Earth's  surface,

as  are the range of depths  for s hal low, intermediate, and deep earthquakes. The sca le along the bottom of the cross  s ection indicates  dis tance from the trench.

56) Which cros s  s ection below has  arrows that best repres ent the relative motion of the crusta l  plates  a long the Wadati -Benioff zone beneath the Tonga  Trench s hown in the

map?

A) B) C) D)

57) The Tonga  Trench i s  located at the tectonic boundary between the Paci fic Plate and the

A) Phi l ippine Plate B) Nazca Plate C) Indian-Aus tral ian Plate D) Antarctic Plate

58) The greatest number of earthquakes  shown in the cros s  section occurred

A) between sea  level  and a  depth of 100 km

B) at a  depth between 100 and 300 km

C) at a  depth between 300 and 600 km

D) at s ea  level
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59) Overturning has  not occurred on the geologic cross  s ection below. Letters  A through H represent rock layers .

The folding of rock layers  G through C on the cross  section s hown was  most l ikely caused by

A) the extrus ion of igneous rock

B) eros ion of overlying sediments

C) contact metamorphism

D) the col l i s ion of l i thospheric plates

Questions  60 and 61 refer to the fol lowing:

The map below shows  the ri sk of damage from seismic activi ty in the United States .
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60) In the United States , mos t of the major damage expected from a  future

earthquake i s  predicted to occur near a

A) mid-ocean ridge and a  divergent plate boundary

B) convergent plate boundary, only

C) divergent plate boundary, only

D) transform plate boundary and a hot s pot

61) According to the map, which New York State location has  the greatest ri s k of

earthquake damage?

A) Binghamton

B) Plattsburgh

C) Elmira

D) Buffa lo

62) Which cros s  s ection best repres ents  the relative locations  of Earth's  asthenos phere, rigid mantle, and s ti ffer mantle? [The cross sections are not drawn to scale.]

A)

B)

C)

D)

Questions  63 through 65 refer to the fol lowing:

The cross  section below shows the boundary between two l i thospheric plates . Point X i s  a  location in the continenta l  l i thos phere. The depth below Earth's  s urface i s  labeled

in ki lometers .

63) The temperature of the as thenosphere at the depth where melting fi rst occurs  i s

A) 5,000DC B) 4,200DC C) 1,300DC D) 100DC
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64) Between which two l i thospheric plates  could the given boundary be located?

A) South American Plate and African Plate

B) African Plate and Arabian Plate

C) Scotia Plate and Antarctic Plate

D) Nazca  Plate and South American Plate

65) Point X on the given cros s  section i s  located in which Earth layer?

A) outer core

B) rigid mantle

C) as thenosphere

D) s ti ffer mantle

66) The graph below shows the di fferent veloci ties  of P-waves  and S-waves  through Earth's  interior.

Which cros s  s ection best shows  the inferred thicknes s  of Earth's  interior layers  that cause thes e di fferent veloci ties?

A)

B)

C)

D)
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