TOPIC 13
REVIEW QUESTIONS

Interpreting Geologic History

NAME
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1. According to the Generalized Bedrock Geology of
New York State in the Earth Science Reference Tables,
what is the geologic age of the bedrock found at the
surface at 43° 30'N latitude by 75° 00' W longitude?
(1) Devonian (2) Cambrian (3) Early Ordovician
(4) Middle ProterozoiC

7. The following diagram represents exposed bedrock.
Which geologic event occurred last? (1)the intru-

sion of A (2) the fault along line B (3) the fold at C
(4) the deposition of gravel at D

2. Which area in New York State is located on rock formations that contain large amounts of salt deposits?
(1) Syracuse (2) Long Island (3) New YorkCity
(4) Old Forge
3. What is the age of the surface bedrock at Niagara
Falls,New York? (1) Devonian (2) Silurian
(3) Ordovician (4) Cambrian
4. Suppose you are examining a section of sedimentary
rock. What evidence could you observe that would
support the principle of superposition?
5. The following diagram represents a cross-sectional
view of a portion of Earth's crust showing sedimentary rock layers that have not been overturned. The
letters identify the specific layers.Which rock layer is
probably the oldest? (1)A (2) B (3)C (4) D
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D

8. The simplest way to correlate exposed rock layers
in the samegeneral vicinity when they contain no
fossils is by (1)examining intrusions (2) radioactive
dating (3) following the continuity of the layers
(4) tracing a fault
9. The following diagrams represent the rock layers
and fossilsfound at four widely separated areas of
exposed bedrock.
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6. The following diagram shows a portion of Earth's
crust. What is the relative age of the igneous rock?
(1) It is older than the limestone but younger than
the shale. (2) It isyounger than the limestone but
older than the shale. (3) It is older than both the
limestone and the shale. (4) It is younger than both
the limestone and the shale.
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Which fossil appears to be the best index fossil?

(1)

(2)

(iJ
(3)

.

(4)

10. Describetwo essential characteristics of an index
fossil.
11. Ina conglomerate rock sample that is composed of
limestone particles cemented together by calcite,
what isthe oldest part ofthe rock sample?
Base your answers to questions 12 through 14 on the
following diagram.
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13. Which is the oldest sedimentary rock in this diagram?
(1) conglomerate (2) sandstone (3) shale
(4) limestone
14. Rock layer B is the same age as layer (1) C (2) D
(3) E(4) F

15. The following diagrams of three profile sections
show fossil deposits W,X,Y,and Z found at widely
separated locations. Which would be the best index
fossil? (1) W (2) X (3)Y (4) Z
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16. The following diagrams represent cross sections of
three areas of exposed bedrock approximately 100
kilometers apart. What would be the best method of
correlating the rock layersof each area? (1)comparing rocktypes (2)comparing mineral composition
(3)comparing index fossils (4)comparing thickness
of rock layers
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18. Why can layers of volcanic ash found between other
rock layers often serve as good geologic time markers? (1)Volcanic ash usually occurs in narrow bands
around volcanoes. (2) Volcanic ash usually contains
index fossils. (3) Volcanic ash usually contains the
radioactive isotope carbon-14. (4)Volcanic ash
usually is rapidly deposited over a large area.

19. Accordingto the EarthScienceReference Tables,
which rock is most likelythe oldest? (1)conglomerate containing the tusk of a mastodont (2)shale
containing trilobite fossils (3)sandstone containing
fossilsof flowering plants (4)siltstone containing
dinosaur footprints

12. The disturbed rock structure shown is probably
the result of (1) warping (2) folding (3) volcanism
(4) faulting

Rock layer 1

17. Why might it be more likely for a fossil to be found
in a sedimentary rock than in either an igneous or a
metamorphic rock?

20. The best basis for concluding that a certain layer of
shale rock in New York State was deposited at the
same time as one in California is that both (1) are
the same distance below the surface (2) contain
similar fossil remains (3) are sedimentary rocks
(4) have the same chemical composition
21. You are searching for fossils in the surface bedrock
in Elmira, New York.Why are you unlikely to find
dinosaur fossils at this location?

22. During which time was the majority of the
exposed bedrock in NewYorkState deposited?
(1)Precambrian (2)Mesozoic (3)Cenozoic
(4)Paleozoic
.

23. Rocks containing fossils of the earliest land plants
could most likely be found in New YorkState
bedrock near (1) Syracuse (2) Oswego (3) Ithaca
(4) Old Forge
24. Approximately how long ago were the Taconic
Mountains uplifted? (1) 540 million years ago
(2) 470 million years ago (3) 310 million years ago
(4) 120 million years ago
25. According to the Geologic History of New York State
in the Earth Science Reference Tables,what is the estimated age of Earth as a planet in millions of years?
(1) 540 (2) 4000 (3) 4600 (4) 5000
26. The geologic time scale has been subdivided into
a number of time units largely on the basis of
(1) fossil evidence (2) rock thickness (3) rock types
(4) radioactive dating

27. Which line is the best representation of the relative
duration of each of the geologic time intervals?
Paleozoic
(1) trecambrian
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Base your answers to questions 28 through 32 on the
following diagram.

33. An unconformity between two sedimentary layersis
most likelyproduced by (1)the deposition of gravel
followed by the deposition of sand and silt (2)continuous sedimentation in a deep basin over a long
period (3)uplift followed by extensive erosion,submergence, and deposition (4)a period of extrusive
vulcanism followed by another period of extrusive
vulcanism
34. The following diagram shows a cross section of part
of Earth's crust What does the unconformity (buried
erosional surface) at line XYrepresent? (1) an area of
contact metamorphism
(2) a time gap in the rock
record of the area (3) proof that no deposition
occurred between the Cambrian and Carboniferous
periods (4) overturning of the Cambrian and
Carboniferous rock layers
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28. Which is the most recently formed rock? (1) A (2) B
(3) C (4) D
(1) A and B

30. The conclusion that the limestone layerD isyounger
than the basalt layer Eis supported by evidence of
(1)faulting (2)contact metamorphism (3)igneous
intrusion (4)fossils
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35. Becausethe chemical,physical,geological,and
biological characteristics of nature remain the same
throughout time, we can interpret the past and (1)
prevent natural disasters (2)identify unconformities
(3)predict natural hazard events (4)determine the
age of bedrock

36. Fossils are

t.": ;' -~-i Conglomerate

29. An unconformity is located between
(2) Band C (3) C and D (4) F and G
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rarely found in Precambrian rocks

because, at that time (1)no lifeexisted (2)few life
forms had hard parts (3)few sedimentary rocks
formed (4)a meteorite impact destroyed most
fossils
37. "The present is the key to the past" Explain what this
statement means in the context of geologic history.

31. The last event before faulting occurred was the
formation of (1)C (2)D (3)E (4)J
32. Which must have most recently preceded the
formation of layerD? (1)faulting (2)submergence
(3)intrusion (4)uplift
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Baseyouranswersto questions38 through

40 on the

following graph, which shows the radioactive decay of
uranium-238.
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45. Which radioactive substance shown on the following graph has the longest half-life? (1)A (2)B
(3)C (4)D
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38. The half-life of uranium-238 as shown on this graph
is closest to (1) 2.5 billion years (2) 3.5 billion years
(3) 4.5 billion years (4) 5.5 billion years
39. Because of the half-life nature of the decay process,
uranium-238 will theoretically (1) decay completely
before 4.5 billion years (2) decay completely in 18
billion years (3) decay completely in 200 billion
years (4) continue to decay indefinitely

40. Some uranium is obtained from an intrusivegranite
formation. It isthen analyzed and found to contain
approximately 1 gram of lead-206 to every 3 grams
of uranium-238.Approximatelyhow many billions
of years old is the granite? (1)nine (2)two
(3)eighteen (4)four
Base your answers to questions 41 and 42 on the
following diagrams.
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46. Why is carbon-14 usually NOTused to accurately date
objects more than 50,000 years old? (1) Carbon-14
has a relatively short half-life,and too little carbon-14
is left after 50,000 years. (2) Carbon-14 has a relatively
long half-lifeand not enough carbon-14 has decayed
after 50,000 years. (3) Carbon-14 has been introduced as an impurity in most materials older than
50,000 years. (4) Carbon-14 has only existed on Earth
during the last 50,000 years.
47. Carbon-14 is often used to date fossils from the
Holocene Epoch. Why would carbon-14 be less
useful in dating an Ordovician fossil?
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41. Which curve represents the expected decay rate of
uranium-238 if its temperature were raised almost to
the melting point?

48. The radioactive isotope K40decays to Ar'°.The diagram below shows a model of the relative amounts
of K40and Ar'° remaining after one half-life.Which of
the following diagrams best illustrates the relative
amounts of K40and Ar'° remaining after two halflives?

42. Ifthe decay curve for the element carbon-14 were
plotted, which diagram shows the general shape
that the curve would be?

43. The half-life of a particular radioactive substance (1)
decreases as pressure on it increases (2) decreases as
its mass decreases (3) increases as the temperature
increases (4) is independent of mass, temperature,
and pressure
44. Ifa specimen of a given radioactive substance is
reduced in size, its half-life (1) decreases (2) increases
(3) remains the same

G
(1)

(2)

(3)

(4)

49. Uranium-238rather than carbon-14 is used to date
most Earth materials because uranium-238 (1)was
more abundant when Earth formed (2)has a longer
half-life (3)decays at a constant rate (4)is easier to
collect and test

50. The following diagram representsa cross-sectionof
Earth'scrust.The symbols in the diagram indicate
the location on a horizontal surfaceof certain fossils
that formed during the Carboniferous Period.For
what purpose would the fossil information on the
map be most useful? (1) to find the location of the
shoreline during the Carboniferous Period (2)to
measurethe age of the bedrock by carbon-14
radioactive dating (3)to provide evidence of the
evolution of humans (4) to indicate the extent of
folding that occurred during the Devonian Period
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51. Sharkand coral fossilsare found in the rock record of
certain land areas.What does the presenceof these
fossils indicate about those areas? (1)They have
undergone glacial deposition. (2)They were once
covered by thick vegetation. (3)They have undergone intense metamorphism. (4)They were once
covered by shallow seas.

Observations made at this site provide evidence that
(1)the local climate and environment have changed dramatically (2)fossil coral provided food for mastodonts
(3) North America hasdrifted to the east from Europe
and Africa (4) mastodonts and coral were alive at the
sametime
Mastodont remains

52. Approximately 3.5 billion yearsago photosynthetic
organisms evolved.What dramatic change in Earth's
atmosphere resulted primarily from this event?
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53. The changes observed in the fossil record from the
Precambrianto the Cenozoic Erabest provide
evidence of (1) sublimation (2) radioactive decay
(3) organic evolution (4) planetary motion
54. Which statement isfalse? (1)Two members of one
speciesmust be exactly alike. (2)The members of a
speciescan vary in physicalfeatures. (3)The members of a speciescan interbreed and produce fertile
young. (4) A speciesmay exist on Earth for millions
of years.
55. The following diagram representsa site in western
New York State.The remains of a mastodont were
found in sediments from a swamp located above
limestone bedrock. Fossilsof Paleozoiccoral were
discovered in the limestone beneath the swamp.

(Notdrawnto scale.)
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Interpreting Geologic History

PartA
1. Which of the following

landscape features of New
York State were most recently formed?
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SET

7. Geologists can use meteorite fragments to correlate
different types of sedimentary rock thousands of
kilometers apart because meteorite fragments

(1) the Finger Lakes

(1) are not changed by erosion

(2) the Catskills

(2) would be spread over much of Earth'ssurface

(3) the Palisades sill

(3) are all formed from the same minerals

(4) the rocks ofthe Adirondack Mountains

(4) are often found in layers of sedimentary rock

2. Trilobite fossils from different time periods show
small changes in appearance. These observations
suggest that the changes may be the result of
(1) evolutionary development
(2) a variety of geologic processes
(3) periods of destruction of the geologic record
(4) the gradual disintegration of radioactive
substances
3. From the study of fossils, what can be inferred about
most species of plants and animals that have lived
on Earth?
(1)They are still living today.
(2)They are unrelated to modern life forms.
(3)They existed during th~ Cambrian Period.
(4)They have become extinct.
4. An igneous rock contains one-half of its original
amount of potassium-40.Accordingto the Earth
Science Reference Tables, the age of the igneous rock
is closest to

8. What event in the evolution of life,around 540
million years ago, began an extensive fossil record
on Earth?
(1) flowering plants evolved
(2) the extinction of armored fish
(3) animals evolved hard parts
(4) modern coral groups evolved
9. Trilobite fossils were recently discovered in Himalayan
Mountain bedrock. During which geologic period
could these organisms have lived?
(1)Tertiary
(2) Cretaceous
(3)Triassic
(4) Cambrian
10. What is the geologic age of the surface bedrock of
most of the Allegheny Plateau landscape region in
New York State?
(1) Cambrian
(2) Devonian

(1) 0.7 x 109years

(3) Silurian

(2) 1.3 x 109years

(4) Ordovician

(3) 2.1 x 109years
(4) 2.6 X 109years

11. When did the Jurassic Period end?
(1) 65 million years ago

5. Mesozofc rocks and fossils found in Australia would

(2) 142 million years ago

most likely match Mesozoic rocks and fossils found in

(3) 163 million years ago

(1) Europe

(4) 206 million years ago

(2) Antarctica
(3) the Atlantic Ocean
(4) North America

6. Whichtwo gases were commonly outgassed from
Earth'sinterior into the atmosphere around 4 billion
years ago?
(1)carbon dioxide and nitrogen
(2)oxygen and hydrogen
(3)nitrogen and oxygen
(4)hydrogen and carbon dioxide

12. According to the Earth Science Reference Tables,

which geologic event is associated with the
GrenvilleOrogeny?
(1)the formation of the ancestral Adirondack
Mountains
(2) the advance and retreat of the last continental
ice sheet
(3) the separation of South America from Africa
(4) the initial opening of the Atlantic Ocean

13. Present-day corals live in warm, shallow ocean water.
Which inference is best supported by the discovery
of Ordovician-age corals in the surface bedrock of
western New York State?
(1) Western New York State was covered by a warm,
shallow sea during Ordovician time.
(2) Ordovician-age corals lived in the forest of western New York State.

Part B
Baseyour answers to questions 16 through 19 on the
following diagrams. Columns A and B represent two
widely separated areas of exposed bedrock. The symbols show the rock types and the locations of fossils
found in the rock layers.The rock layers have not
been overturned.

(3) Ordovician-age corals were transported to western New York State by cold, freshwater streams.

Column A

Column B

(4) Western New York was covered by a continental
ice sheet that created coral fossils during the
Ordovician period.

14. Unconformities (buried erosional surfaces)provide
evidence that
Key

(1) many life forms have become extinct
(2)faults are older than the rock in which they
are found
(3) part of the geologic record has been destroyed
(4) metamorphic rocks have formed from sedimentary rocks
.
15. Basedon studies of fossils found in subsurface rocks
near Buffalo,New York,scientists have inferred that
the climate of this area during the Ordovician Period
was much warmer than the present climate.Which
statement best explains this change in climate?
(1)The sun emitted lesssunlight during the
Ordovician Period.
(2) Earth was farther from the sun during the
Ordovician Period.
(3)The North American continent was nearerto the
equator during the Ordovician Period.

Fossil GeologicAge
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Devonian
Cambrian

16. State one method of correlating rock layersfound in
the exposed bedrock represented by Column A with
rock layersfound in the exposed bedrock represented by Column B. [1]
17. An unconformity (buried erosion surface)exists
between two layersin the exposed bedrock represented by Column A Identify the location of the

unconformityby drawingathickwavyline

~

at the correct position on columnA
18. State the evidence that limestone is the most resistant layer in these areas of exposed bedrock.

[1]

19. State the oldest possible age, in millions of years, for
the fossils in the siltstone layer. [1]

(4) Many huge volcanic eruptions occurred during
the Ordovician Period.
20. In what era and period of geologic time were much
ofthe present-day coal deposits formed? [t]
21. What produced most of the oxygen presently found
in Earth'satmosphere? [1]
22. How can divergence of lithospheric plates affect the
evolution of life on a continent? [1]
23. Why do large massesof the evaporite sedimentary
rocks-rock salt and rock gypsum-exist in Silurian
rocks of western New York State but are not forming
there today? [1]

24. What are two events associated with the impact of a
comet or an asteroid with Earth that would cause a
major extinction of life? [2]
25. Why did most of the iron that existed near Earth's
surface around 4.5 billion years ago end up in Earth's
core? [1]

Part C
Answer questions 26 through 31.
26. Whycan life,as we presently know it,exist on Earth
and not on other planets in our solar system? [1]

28. If the half-life of radon is only about four days, why
,

27. In natural exposed bedrock, how is it possible that a
meter-wide piece of sandstone can be found within
an igneous rock such as granite? [1]
Read the following article about radon. Use your
knowledge of earth science and the information in the
following 'article to answer questions 28-31.
Radon (gas) gained public attention in 1984 when a
worker in a Pennsylvania nuclear power plant set
off radiation alarms-not when he left work , but
as he entered. His clothing and hair were contaminated with radon decay products. Investigation
revealed that his basement at home had a radon
level 2800 times the average level in indoor air.
The home was located along a geological formation
known as the Reading Prong-a mass of uraniumbearing rock that runs from near Reading,
Pennsylvania, to near Trenton, New Jersey.
Radon is continually generated by the gradual
decay of uranium. Because uranium has a half-life
of about 4.5 billion years, radon will be with us
forever. Radon itself decays, having a half-life of
only about four days. Its decay products (except lead
206) are all radioactive solids that adhere to dust
particles, many of which we inhale. Steadily accumulating evidence indicates radon may be a significant cause of lung cancer, second only to smoking.
From Earth: An Introduction to Physical Geology by Edward J, Tarbuck and
Frederick K. Lutgens. @ 1999 by Prentice-Hall, Inc. Used by pennission,

does the Reading Prong,which is many millionyears
old,stillproduce radon gas? [1]

29. Radon is often most concentrated in basements.
What does this suggest about the density of radon
gas compared to that of air? [1]
30. Would radon be a suitable radioactive element to
use in radioactive dating? Explain. [2]
31. Ifyou were a homeowner on the Reading Prong,
what might you do to ensure the lowest possible
concentration of radon gas in your home? [1]

