Earth’s History Regents Questions

Mult. Choice
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1. Which statement best explains why no Permian age bedrock is found in New York State?

(1) The extinction of many life-forms occurred at the end of the Permian Period.

(2) Only rocks of igneous origin formed in New York State during the Permian Period.

(3) Permian-age rocks have been metamorphosed and cannot be identified.

(4) Permian-age rocks were either eroded away or never formed in New York State.

2. A fossil shell contains 25% of the original amount of its carbon-14. Approximately how many years ago was this shell part of a living organism?

(1) 5,700 years ago (3) 17,100 years ago

(2) 11,400 years ago (4) 22,800 years ago
3. Which sequence shows the correct order of Earth’s geologic time intervals from oldest to youngest?

(1) Archean (Mesozoic (Cenozoic (Paleozoic (Proterozoic

(2) Archean (Proterozoic (Paleozoic (Mesozoic (Cenozoic

(3) Cenozoic (Mesozoic (Paleozoic (Proterozoic (Archean

(4) Cenozoic (Paleozoic (Archean (Mesozoic (Proterozoic

4. Scientists have inferred that Earth’s original atmosphere was formed by the

(1) outgassing from Earth’s interior

(2) erosion of Earth’s surface

(3) decay of microorganisms in Earth’s oceans

(4) radioactive decay of elements in Earth’s core
5. Why are Precambrian gneiss cobbles and boulders commonly found on top of the surface bedrock in the Catskills?

(1) The surface bedrock of the Catskills is composed of Precambrian gneiss.

(2) The surface bedrock of the Catskills has been overturned.

(3) Many meteorites composed of gneiss have landed in the Catskills.

(4) Glaciers transported these rocks from the Adirondacks to the Catskills.
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6. Which statement can best be supported by the fossil record?

(1) Humans have lived on Earth throughout geologic history.

(2) The organisms on Earth have not changed.

(3) Most life-forms that existed on Earth have become extinct.

(4) Dinosaurs existed on Earth for more than 544 million years.

7. The diagram below shows a geologic cross section. Letters A through D represent different rock units.

[image: image22.emf]
Which sequence correctly shows the age of the lettered rock units, from oldest to youngest?

(1) A → B → C → D

(2) C → D → A → B

(3) D → B → A → C

(4) D → C → B → A
8. 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 fossils found in these rock layers.

[image: image2.emf]
Which letter best represents an index fossil?

(1) A

 (3) C

(2) B

 (4) D
9. The diagram below represents a geologic cross section of a portion of Earth’s crust.

[image: image3.emf]
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
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10. The large coal fields found in Pennsylvania provide evidence that the climate of the northeastern United States was much warmer during the Carboniferous Period. This change in climate over time is best explained by the

(1) movements of tectonic plates

(2) effects of seasons

(3) changes in the environment caused by humans

(4) evolution of life
11. Which graph best shows the radioactive decay of carbon-14?

[image: image4.emf]
12. Approximately what percentage of the estimated age of Earth does the Cenozoic Era represent?

(1) 1.4% 

(3) 11.9%

(2) 5.0% 

(4) 65.0%
13. The geologic cross section below shows the geologic age of two rock layers separated by an unconformity.

[image: image5.emf]
The unconformity at the bottom of the Silurian rock layer indicates a gap in the geologic time record. What is the minimum time, in millions of years, shown by the gap?

(1) 13 

(3) 101

(2) 47 

(4) 126
14. Base your answers to questions __ through __ on the newspaper article shown below and on your knowledge of Earth science.

Fossilized Jellyfish Found in Wisconsin

Fossil hunters have unearthed the largest collection of fossilized jellyfish ever discovered, including the largest fossilized jellyfish ever found.

The remains of soft-bodied animals such as jellyfish are relatively rare because they don’t have bones, fossil dealer Dan Damrow, James W. Hagadorn of the California Institute of Technology and Robert H. Dott Jr. of the University of Wisconsin at Madison noted in describing the find in the journal Geology.

About a half-billion years ago, during the Cambrian period, the quarry in Mosinee,

Wis., where the deposits were found was a small lagoon. The jellyfish apparently died when they were washed up by a freak tide or storm, the researchers said. The jellyfish remains were probably preserved because of a lack of erosion from sea water and wind, and a lack of scavengers, the researchers concluded.

“It is very rare to discover a deposit which contains an entire stranding event of jellyfish,”

Hagadorn said. “These jellyfish are not just large for the Cambrian, but are the largest jellyfish in the entire fossil record.”

Washington Post, January 2002

These fossilized jellyfish were most likely discovered in which type of rock?

(1) sandstone 



(3) pumice

(2) granite 



(4) slate

Which two marine organisms most likely lived at the same time as these jellyfish?

(1) crinoids and dinosaurs 

(3) brachiopods and gastropods

(2) ammonoids and placoderm fish
 (4) amphibians and eurypterids

Which evidence would lead scientists to suspect that a tide or storm had washed up these jellyfish on a beach?

(1) Primitive life existed on land 500 million years ago.

(2) The rock containing the jellyfish fossils has distorted crystal structure.

(3) Tree root fossils appear to have been pitted and folded.

(4) Large ripple marks were found in the fossil-containing rock layers.
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15. It is inferred that during the early Archean Era the atmosphere of Earth contained water vapor, carbon dioxide, nitrogen, and other gases in small amounts. These gases probably came from

(1) precipitation of groundwater

(2) volcanic eruptions

(3) evaporation of Paleozoic oceans

(4) convection currents in the mantle
16. There is evidence that an asteroid or a comet crashed into the Gulf of Mexico at the end of the Mesozoic Era. Consequences of this impact event may explain the

(1) extinction of many kinds of marine animals, including trilobites

(2) extinction of ammonoids and dinosaurs

(3) appearance of the earliest birds and mammals

(4) appearance of great coal-forming forests and insects

17. Which mountain range resulted from the collision of North America and Africa, as parts of Pangea joined together in the late Pennsylvanian Period?

(1) Appalachian Mountains

(2) Acadian Mountains

(3) Taconic Mountains

(4) Grenville Mountains
18. Base your answers to questions __ through __ on the reading passage and the drawing below and on your knowledge of Earth science.

Fossil With Signs of Feathers Is Cited as Bird-Dinosaur Link

Paleontologists have discovered in China a fossil dinosaur with what are reported to be clear traces of feathers from head to tail, the most persuasive evidence so far, scientists say, that feathers predated the origin of birds and that modern birds are descendants of dinosaurs.

Entombed in fine-grained rock, the unusually well-preserved skeleton resembles that of a duck with a reptilian tail, altogether about three feet in length. Its head and tail are edged with the imprint of downy fibers. The rest of the body, except for bare lower legs, shows distinct traces of tufts and filaments that appear to have been primitive feathers. On the backs of its short forelimbs are patterns of what look like modern bird feathers.

Other dinosaur remains with what appear to be featherlike traces have been unearthed in recent years, but nothing as complete as this specimen, paleontologists said. Etched in the rock like a filigree decoration surrounding the skeleton are imprints of where the down and feathers appear to have been.

The 130-million-year-old fossils were found a year ago by farmers in Liaoning Province in northeastern China. After an analysis by Chinese and American researchers, the fossil animal was identified as a dromaeosaur, a small fast-running dinosaur related to velociraptor.

The dinosaurs belonged to a group of two-legged predators known as advanced theropods . . .

Excerpted from “Fossil With Signs of

Feathers Is Cited as Bird-Dinosaur Link”

John Noble Wilford

New York Times, April 26, 2001

(Cont’d. next page)

The drawing below shows an artist’s view of the dinosaur, based on the fossilized remains.

[image: image6.emf]
During which period of geologic time have paleontologists inferred that the feathered dinosaur mentioned in the passage existed?

(1) Cambrian 


(3) Paleogene

(2) Cretaceous 


(4) Permian
This feathered dinosaur is not considered an index fossil because it

(1) existed too long ago 
(3) was a land-dwelling animal

(2) was preserved in ash 
(4) was found in only one area

The reference to the bird-dinosaur link is most likely referring to the concept of

(1) plate tectonics 

(3) dynamic equilibrium

(2) evolution 


(4) recycling
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19. Bedrock outcrops A and B are located at two different locations along the Genesee River in western New York State. Rock layers 1, 2, and 4 are the same in both outcrops.

[image: image7.emf]
Which statement best explains why rock layer 3 is missing from outcrop B?

(1) A fault exists between outcrops A and B.

(2) Erosion created an unconformity between rock layers 2 and 4 in outcrop B.

(3) A volcanic eruption destroyed rock layer 3 in outcrop B.

(4) Metamorphism of outcrop A created rock layer 3.

20. Fossilized footprints of Coelophysis dinosaurs have been found in bedrock closest to which New York State location?

(1) New York City 

(3) Watertown

(2) Old Forge 


(4) Niagara Falls
21. A sample of wood that originally contained 100 grams of carbon-14 now contains only 25 grams of carbon-14. Approximately how many years ago was this sample part of a living tree?

(1) 2,850 years 

(3) 11,400 years

(2) 5,700 years 

(4) 17,100 years
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22. The diagram below shows a fossil found in the surface bedrock of New York State.

[image: image8.emf]
Which other fossil is most likely to be found in the same age bedrock?


(1) Phacops 


(3) Coelophysis
(2) condor 


(4) Tetragraptus
23. Which group of organisms, some of which were preserved as fossils in early Paleozoic rocks, is still in existence today?

(1) brachiopods 

(3) graptolites

(2) eurypterids 


(4) trilobites
24. Which two New York State landscape regions are formed mostly of surface bedrock that is approximately the same geologic age?

(1) Manhattan Prong and Atlantic Coastal Plain

(2) Erie-Ontario Lowlands and Adirondack Mountains

(3) Adirondack Mountains and Allegheny Plateau

(4) Tug Hill Plateau and St. Lawrence Lowlands
25. During the Permian Period, sedimentary bedrock in the Appalachian Region was subjected to high temperature and pressure. Calcite deposits that had existed in this environment would most likely have formed

(1) schist 


(3) marble

(2) gabbro 


(4) gneiss
26. According to the Geologic History of New York State in the Earth Science Reference Tables, the inferred latitude of New York State 362 million years ago was closest to

(1) where it is now 

(3) the Equator

(2) the North Pole 

(4) 45° south
27. Which graph shows the relative duration of geologic time for the Precambrian, Paleozoic, Mesozoic, and Cenozoic time intervals?

[image: image9.emf]
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28. Fossil pollen has been recovered from sediments deposited in late-Pleistocene lakes. The pollen’s geologic age can most accurately be measured by using

(1) rubidium-87 

(3) oxygen-18

(2) potassium-40 

(4) carbon-14
29. Near which location in New York State would a geologist have the greatest chance of finding dinosaur footprints in the surface bedrock?

(1) 41° 10' N latitude, 74º W longitude

(2) 42º 10' N latitude, 74º 30' W longitude

(3) 43º 30' N latitude, 76º W longitude

(4) 44º 30' N latitude, 75º 30' W longitude
30. Uranium-238 that crystallized at the same time

Earth formed has undergone approximately how many half-lives of radioactive decay?

(1) one half-life 

(3) three half-lives

(2) two half-lives 

(4) four half-lives
31. Bedrock of which four consecutive geologic periods is best preserved in New York State?

(1) Cambrian, Ordovician, Silurian, Devonian

(2) Devonian, Carboniferous, Permian, Triassic

(3) Permian, Triassic, Jurassic, Cretaceous

(4) Jurassic, Cretaceous, Tertiary, Quaternary
32. Geologic cross sections A through F shown below represent different stages in the development of one part of Earth’s crust over a long period of geologic time.

[image: image1.emf]
What is the correct order of development from the original (oldest) stage to the most recent (youngest) stage?

(1) B → D → C → F → A → E 
(3) E → A → D → F → C → B

(2) B → F → C → D → E → A 
(4) E → A → F → C → D → B
33. The diagram below represents bedrock layers found in an outcrop. Three index fossils are found within the bedrock layers.

[image: image10.emf]
Which evidence best suggests that this outcrop has undergone crustal movement?

(1) The same rock layers appear twice within the outcrop.

(2) The trilobite fossil is not found in all five layers.

(3) The sedimentary layers have the same thickness.

(4) The eurypterid fossil is absent in the middle layer.
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34. Which event occurred earliest in geologic history?
(1) appearance of the earliest grasses

(2) appearance of the earliest birds

(3) the Grenville Orogeny

(4) the intrusion of the Palisades Sill
35. A very large, circular, impact crater under the coast of Mexico is believed to be approximately 65 million years old. This impact event is inferred to be related to the

(1) appearance of the earliest trilobites

(2) advance and retreat of the last continental ice sheet

(3) extinction of the dinosaurs

(4) formation of Pangea
36. The table below gives information about the radioactive decay of carbon-14. Part of the table has been deliberately left blank for student use.
[image: image11.emf]
After how many years will [image: image12.emf] gram of the original carbon-14 remain?

(1) 22,800 yr 


(3) 34,200 yr

(2) 28,500 yr 


(4) 39,900 yr
37. The characteristic of the radioactive isotope uranium-238 that makes this isotope useful for accurately dating the age of a rock is the isotope’s

(1) organic origin

(2) constant half-life

(3) common occurrence in sediments

(4) resistance to weathering and erosion
38. Base your answers to questions __through __ on the geologic cross section of bedrock shown below. A through G identify rock layers and Q represents a fault. Lines W, X, Y, and Z are locations of unconformities.

The rocks have not been overturned.
[image: image13.emf]

(Cont’d neat page)

Rock layers B, C, and D formed during the Devonian Period. Which fossil might be found in these rock layers?

[image: image14.emf]
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39. A sample of wood found in an ancient tomb contains 25% of its original carbon-14. The age of this wood sample is approximately

(1) 2,800 years 

(3) 11,400 years

(2) 5,700 years 

(4) 17,100 years
40. The geologic drill core below shows bedrock layers A, B, and C that have not been overturned. The geological ages of layers A and C are shown.
[image: image15.emf]
What is the geologic age of layer B?

(1) Cambrian 


(3) Devonian

(2) Ordovician 


(4) Permian
Base your answers to questions __ and __ on the chart below, which shows the geologic ages of some well-known fossils.
[image: image16.emf]

The geologic cross section below shows a hill slope and the rock layers that underlie it.
[image: image17.emf]
Which difference between the sandstone, shale, and limestone layers caused the formation of the relatively gently sloped section labeled “bench”?

(1) rock age 


(3) resistance to weathering

(2) fossil content 

(4) amount of uranium-238
Which inference is best supported by the rock and fossil record in New York State?

(1) Eurypterids lived in shallow seas near present-day Syracuse.

(2) Coelophysis wandered through jungles near present-day Albany.

(3) The first coral reefs formed off the shoreline of present-day Long Island.

(4) The condor nested on the peaks of the ancestral Adirondack Mountains during the Grenville Orogeny.
Base your answers to questions __ and __ on the geologic cross section below. The large cone-shaped mountain on Earth’s surface is a volcano. Letters A, B, and C represent certain rocks.
[image: image18.emf]
Which statement correctly describes the relative ages of rocks A and C and gives the best supporting evidence from the cross section?

(1) A is younger than C, because A is a lower sedimentary rock layer.

(2) A is younger than C, because the intrusion of

A metamorphosed part of rock layer C.

(3) A is older than C, because A has older index fossils.

(4) A is older than C, because the intrusion of A cuts across rock layer C.
Rock B is most likely which type of igneous rock?

(1) granite 


(3) pegmatite

(2) peridotite 


(4) basalt
The sequence of diagrams below represents the gradual geologic changes in layer X, located just below Earth’s surface.

[image: image19.emf]
Which type of sedimentary rock was formed at layer X?

(1) conglomerate 


(3) rock salt

(2) shale 



(4) coal
The geologic block diagram below shows surface features and subsurface structures of a section of Montana.
[image: image20.emf]
The faulting shown in the diagram could have occurred

(1) 2,100 million years ago 
(3) 250 million years ago

(2) 520 million years ago 
(4) 50 million years ago
Base your answers to questions __ and __ on the diagram below, which shows a cross section of Earth’s crust.
[image: image21.emf]
Which statement gives an accurate age relationship for the bedrock in the cross section?

(1) Intrusion A is younger than intrusion C.

(2) Intrusion C is younger than intrusion B.

(3) Intrusion B is older than intrusion A.

(4) Intrusion C is older than layer E.
The most apparent buried erosional surface is found between rock units

(1) A and B


 (3) D and F

(2) C and D


 (4) E and H
Which rock or feature is oldest?


(1) rock A (3) fault Q


(2) rock G (4) unconformity Z 





The unconformities shown in the cross section represent


(1) buried erosional surfaces


(2) locations of index fossils


(3) volcanic ash deposits


(4) boundaries between oceanic and    continental crust








The movement of bedrock along fault Q most probably produced


(1) gaps in the rock record


(2) an earthquake


(3) a volcanic lava flow


(4) zones of contact metamorphism





Which rock most likely formed in the zone of contact between rock E and rock F?


(1) obsidian (3) metaconglomerate


(2) slate (4) sandstone








The Spirifer, Crinoid stem, and Neospirifer fossils might be found in some of the surface bedrock of which New York State landscape region?


(1) the Allegheny Plateau southeast of Jamestown


(2) the Catskills near Slide Mountain


(3) the Adirondack Mountains near Mt. Marcy


(4) the Erie-Ontario Lowlands northeast of Niagara Falls








Which New York State fossil is found in rocks of the same period of geologic history as Meekoceras?


(1) Condor (3) Eurypterus


(2) Placoderm fish (4) Coelophysis











