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1. Base your answers to questions __ and __ on the calendar model shown below of the inferred history of the universe and on your knowledge of Earth science. The 12-month time line begins with the Big Bang on January 1 and continues to the present time, which is represented by midnight on December 31. Several inferred events and the relative times of their occurrence have been placed in the appropriate locations on the time line.

[image: image24.emf]
State one piece of evidence used by scientists to support the theory that the Big Bang event occurred. [1]

_________________________________________________________________ _________________________________________________________________ _________________________________________________________________

How many million years of Earth’s geologic history elapsed between the event that occurred on September 10 and the event that occurred on September 25 in this model? [1]

________________________________________________________________________
2. Base your answers to questions __ through __ on the table of index fossils shown below and on your knowledge of Earth science.
[image: image2.emf]
During what geologic time period did the oldest index fossil shown in this table exist? [1]

__________________ Period
State one characteristic of a good index fossil. [1]

________________________________________________________________ ________________________________________________________________

Complete the classification table by filling in the general fossil group name for each index fossil. [1]

[image: image3.emf]
3. Base your answers to questions __ through __ on the data table below and on your knowledge of Earth science. Iridium is an element rarely found in Earth’s lithosphere but commonly found in asteroids. The data table shows the abundance of iridium, in parts per billion (ppb), found in a rock core sample taken in Carlsbad, New Mexico.

Iridium Abundance in a Rock Core Sample
[image: image4.emf]
On the grid provided, ** construct a line graph of iridium abundance at various depths. Place an X to show the iridium abundance at each depth shown on the data table. Connect the Xs with a line. [2]

The high concentration of iridium in this rock core sample has been matched to rock layers that have been dated to the geologic time when dinosaur extinction from an asteroid impact may have occurred. Between which two geologic time periods did this inferred extinction occur? [1]

____________________________Period and ________________________________Period
Other than iridium in the rock layers, what surface feature was most likely created when this asteroid impacted Earth’s crust? [1]

_________________________________________________________________

** (See next page for grid)
[image: image1.emf]
4. Base your answers to questions __ through __ on the cross sections below, which show widely separated outcrops at locations W, X, Y, and Z. The rock layers have not been overturned. Line AB in the cross section at location W represents an unconformity. Fossils are shown in some of the layers.
[image: image5.emf]
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Determine the relative geologic age of the four fossils by correlating the rock layers between these outcrops. Number the fossils from 1 to 4 in order of relative age, with 1 as the oldest and 4 as the youngest. [1]

What evidence shown in the outcrop at location W suggests that the igneous intrusion occurred after both fossils were deposited at location W? [1]

_________________________________________________________________ _________________________________________________________________

Identify two of the processes involved in the formation of the unconformity represented by line AB in the cross section at location W. [1]

Process 1:____________________________________________________________

Process 2:____________________________________________________________
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5. Base your answers to questions __ through __ on the geologic time line below.
Letters a through g on the time line indicate specific reference points in geologic time.

Place an X on the geologic time line below, so that the center of the

X shows the time that the coral index fossil Lichenaria shown below existed on Earth. [1]
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Letter a indicates a specific time during which geologic period? [1] 

__________________________ Period
Identify the mountain building event (orogeny) that was occurring in eastern North

America at the time represented by letter g. [1]

__________________________ Orogeny
Identify one letter that indicates a time for which there is no rock record in New York State. [1] ______
6. Base your answers to questions __ and __ on the diagram and information below about fossil snails and on your knowledge of Earth science.

[image: image9.emf]
Snails have lived in most of the world’s oceans over a period of hundreds of millions of years. Paleontologists discovered that in warm, tropical waters more snails have shells that, when viewed from the top, spiral outward in a clockwise direction. In cool or cold waters, more snails have shells that spiral outward in a counterclockwise direction.

Both clockwise- and counterclockwise-spiraled snail fossils have been found in New York State bedrock.

In a slab of rock that contains many fossil snails, what evidence would lead geologists to conclude that the slab was formed in a tropical climate? [1]

________________________________________________________________________
State one reason bedrock that formed in tropical regions is found in New York State. [1]

________________________________________________________________________________________________________________________________________________
7. Base your answers to questions __ and __ on the passage below and on your knowledge of Earth science.

Radiocarbon Dating

Radioactive carbon-14 (C14), because of its short half-life, is used for the absolute dating of organic remains that are less than 70,000 years old.

Carbon-14 is an isotope of carbon that is produced in Earth’s upper atmosphere.

High-energy cosmic rays from the Sun hit nitrogen-14 (N14), producing radioactive

C14. This C14 is unstable and will eventually change back into N14 through the process of radioactive decay. The proportions of C14 and ordinary C12 in Earth’s atmosphere remain approximately constant.

Radioactive C14, just like ordinary C12, can combine with oxygen to make carbon dioxide. Plants use CO2 during photosynthesis. The proportion of C14 to C12 in the cells and tissues of living plants is the same as the proportion of C14 to C12 in the atmosphere. After plants die, no new C14 is taken in because there is no more photosynthesis. Meanwhile, the C14 in the dead plant keeps changing back to N14, so there is less and less C14. The longer the plant has been dead, the less C14 is found in the plant. The age of organic remains can be found by comparing how much C14 is still in the organic remains to how much C14 is in a living organism.

Radioactive C14 was used to determine the geologic age of old wood preserved in a glacier. The amount of C14 in the old wood is half the normal amount of C14 currently found in the wood of living trees. What is the geologic age of the old wood? [1] _______________yr

State one difference between dating with the radioactive isotope C14 and dating with the radioactive isotope uranium-238 (U238). [1]

________________________________________________________________ ________________________________________________________________ 

8. Base your answers to questions __ through __ on the passage below and on your knowledge of Earth science.
Great Balls of Fire
The Earth’s predicted near-miss with asteroid XF11 in the year 2028 has once again focused attention on the fear that a large asteroid or comet hitting our planet could trigger a global catastrophe.
To back this up, every article and television program about XF11 boldly asserted that the dinosaur extinction was caused by a giant asteroid impacting into the Earth 65 million years ago. This has typically been accompanied by a picture of frightened dinosaurs looking skyward at a huge flaming meteorite streaking across the horizon.

This scenario is so widely accepted that few commentators bother to question it any more. There is, however, much evidence to suggest that an asteroid may not have hit the Earth 65 million years ago and that, even if it did, it did not cause the mass extinction of life attributed to it. There is also the possibility that dinosaurs may not have been around to witness it!

by Paul Chambers

http://www.forteantimes.com/articles/111_asteroid.shtml (6/98)

If an asteroid struck Earth 65 million years ago, what surface feature was most likely created by this asteroid impact? [1] __________________________________________ 
Identify one geologic process occurring on Earth that could have hidden or even destroyed this inferred impact feature. [1] _____________________________________ 
Explain how an asteroid impact may have been able to cause a worldwide mass extinction of dinosaurs. [1]

_________________________________________________________________ _________________________________________________________________ _________________________________________________________________ 
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9. Base your answers to questions __ through __ on the cross section of the bedrock outcrop shown below and on your knowledge of Earth science. Index fossils found in some of the rock units are shown. The rock units are labeled I through IX.

[image: image10.emf]
In the space provided below, number the relative age of rock units VII, VIII, and IX from 1 to 3, with number 1 indicating the oldest rock and number 3 indicating the youngest rock. [1]

Rock unit VII: ______________

Rock unit VIII: _____________

Rock unit IX: ______________
The fossil shown in rock unit VIII is a member of an extinct group of fossils. State two other index fossils that are also members of the same group of extinct fossils. [1]

________________________________ 

________________________________ 

Based on the fossils shown in the limestone and shale layers, state the type of environment in which these sedimentary rocks were deposited. [1]

__________________________________
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10. Base your answers to questions __ and __ on the diagram below, which represents a model of the radioactive decay of a particular element. The diagram shows the decay of a radioactive element ([image: image11.emf]) into the stable decay element ([image: image12.emf]) after one half-life period.
[image: image13.emf]
If the radioactive element in this model is carbon-14, how much time will have passed after one half-life? [1] _____________________________________ years

On the diagram provided, shade in the amount of stable decay element present after the second half-life period. [1]

[image: image14.emf]
11. Base your answers to questions __ through __ on the cross section below, which shows several rock formations found in New York State. The rock layers have not been overturned.
[image: image15.emf]
How does this cross section indicate that the Stockton sandstone is the oldest rock layer? [1]

__________________________________________________________________________ __________________________________________________________________________

State one piece of evidence that supports the fact that the Palisade Sill is younger than the Brunswick sandstone. [1]
__________________________________________________________________________ __________________________________________________________________________
State one tectonic event affecting North America that occurred at the same time as the Palisade Sill intrusion. [1]
__________________________________________________________________________ 
12. Base your answers to questions __ through __ on the cross section below and on your knowledge of Earth science. The cross section shows a portion of Earth’s crust. The age, in millions of years, of each boundary between the different sedimentary rock layers is shown. 

The age of boundary X between the sedimentary rock and the metamorphic rock is not shown. Assume no overturning has occurred.

[image: image16.emf]
Identify the geologic feature represented by boundary X. [1]

______________________________________________________________________

Describe how the rock type below boundary X was formed. [1]

___________________________________________________________________________ ___________________________________________________________________________ 

Identify by name one index fossil that existed when the limestone rock shown in the cross section was being formed. [1]

___________________________________________________________________________
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13. Base your answers to questions __ through __ on the geologic cross section below. Radioactive dating indicates that the granite intrusion is 279 million years old and the vesicular basalt is 260 million years old. The rock layers have not been overturned.
[image: image17.emf]
During which geologic time period did the shale layer form? [1]

___________________________________________________ Period

The granite intrusion caused part of the limestone layer to undergo metamorphism.
What metamorphic rock would most likely be found in this zone of contact metamorphism?[1] _______________________________________________________

Describe the rate of cooling that must occur for magma to form vesicular basalt. [1]

_______________________________________________________________________
List the six rock units in the order from the oldest to the youngest. [1]
[image: image22.emf]Oldest

(1) _______________________________________ 
(2) _______________________________________
(3) _______________________________________
(4) _______________________________________
(5) _______________________________________ 
Youngest 
(6) _______________________________________ 
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14. Base your answers to questions __ through __ on the geologic cross section provided below, which represents an outcrop of various types of bedrock and bedrock features in Colorado.
On the cross section provided below, indicate with arrows the direction of movement on both sides of the fault. [1]

According to this cross section, what is the amount of vertical movement of the shale along the fault? Express your answer to the nearest tenth of a meter. [1] _____________ meter(s)
Place the geologic events listed below in order by numbering them from oldest (1) to youngest (4). [1]

_________ The fault was formed.

_________ The shale was deposited.

_________ The vesicular basalt was formed.

_________ The sandstone was deposited.
The shale and sandstone layers both contain fossilized leaves from the Fagopsis tree, an index fossil for the Oligocene Epoch. State a possible age for these rock layers, in million years. [1] ______________________________________ million years
The vesicular basalt includes zircon crystals containing the radioactive isotope U-235, which disintegrates to the stable isotope Pb-207. The zircon crystals have 98.44% of the original U-235 remaining, and 1.56% has decayed to Pb-207. Based on the table below, how many half-lives have elapsed since the formation of these crystals? [1]
_________________________________________ half-lives
[image: image18.emf]
(Cont’d. next page)
[image: image23.emf]
15. Base your answers to questions __ and __ on the table and graph below. The table labeled “Animal Key” shows symbols to represent various animal groups that exist on Earth. The graph shows inferred changes in Earth’s average temperatures over the last 500 million years.
[image: image19.emf]
On the graph provided, indicate when each of the life-forms in the table is believed to have first appeared on Earth by placing the letter for each animal group in the correct box. The correct location for earliest fish, letter B, has already been plotted above the graph. [2]

(Cont’d. next page)
The two factors listed below could have caused the temperature variations shown on the graph. For each factor, state the effect that the increase described would have had on Earth’s temperature, and explain why that temperature change would have taken place. [2]

Factors

A Increase in carbon dioxide (CO2) and water vapor (H2O gas) content of Earth’s atmosphere

B Increase in volcanic ash in Earth’s atmosphere
Factor A:

Effect on Earth’s temperature: 
____________________________________________________ 




____________________________________________________ 

Why temperature changes: 
____________________________________________________ 

 



____________________________________________________

Factor B:


 

Effect on Earth’s temperature:
____________________________________________________




____________________________________________________ 

Why temperature changes: 
____________________________________________________ 




____________________________________________________
(Jan ’04)

16. Base your answers to questions __ through __ on the reading passage below and on your knowledge of Earth science. The reading passage provides some background information about a recent fossil discovery. The map of Canada shows the fossil site. The scale drawing shows the new trilobite fossil compared to other trilobite fossils.

The World’s Biggest Trilobite

A team of Canadian paleontologists examining rock units along the shore of Hudson

Bay in northern Manitoba has discovered the world’s largest recorded complete fossil of a trilobite, a many-legged, sea-dwelling animal inferred to have lived during the late Ordovician Period. The giant creature, measuring 70 centimeters in length, is a new species of the genus Isotelus. This remarkable discovery adds to our knowledge of the diversity of life following one of the greatest increases in the number and types of life-forms in history.

The new Isotelus species existed just before the end of the Ordovician Period.
[image: image20.emf]
In what type of rock was the new Isotelus fossil most probably found? [1]
____________________________________________

At the time the new Isotelus fossil lived and died, during the Ordovician Period, what was the approximate latitude of the fossil site according to plate tectonic theory? [1]

___________________________________________

What New York State nautiloid index fossil would most likely be found in the bedrock just below the new Isotelus fossil? [1]

_________________________________________

The actual new Isotelus fossil is approximately how many times larger than scale drawing A? [1]
_______________________________________
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17. The diagram below shows a cross section of New York State bedrock that has not been overturned. Line X represents an unconformity.
[image: image21.emf]
The index fossil Eurypterus is found in the limestone layer. What trilobite index fossil could be found in the shale layer? [1]
______________________________________________________

