Name: _________________________________


1) ____ Which graph best represents human existence on Earth, compared with Earth’s entire history?
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2) ____ How old is a fossil that has radioactively decayed through 4 half-lives of carbon-14?

a) 5,700 years 

b) 17,100 years 

c) 22,800 years
d) 28,500 years 
3) ____ The gases in Earth’s early atmosphere are inferred to have come primarily from

a) meteor showers

b) melting of glacial ice

c) [image: image1.emf]volcanic eruptions

d) evaporation of seawater

4) ____ The graph shows the extinction rate of organisms on Earth during the last 600 million years. Letters A through D represent mass extinctions. Which letter indicates when dinosaurs became extinct?

a) A 

b) B 

c) C
d) D 
[image: image13.emf]Base your answers to questions 5 and 6 on the diagrams below. Diagram 1 is a drawing of a seafloor environment during the Carboniferous Period. Diagram 2 is a drawing of a Carboniferous swamp-forest environment. Two organisms are labeled A and B.

5) ____ If the fish labeled A in diagram 1 are placoderms, the diagram represents conditions during which geologic epoch?

a) Early Mississippian 

b) Late Mississippian 

c) Early Pennsylvanian 
d) Late Pennsylvanian 
6) ____ In which type of rock would fossils of organisms A and B most likely be found?

a) felsic igneous 

b) vesicular igneous 

c) clastic sedimentary
d) nonfoliated metamorphic
7) ____ According to the fossil record, which sequence correctly represents the evolution of life on Earth?

a) fish → amphibians → mammals → soft-bodied organisms

b) fish → soft-bodied organisms → mammals → amphibians

c) soft-bodied organisms → amphibians → fish → mammals

d) soft-bodied organisms → fish → amphibians → mammals

8) ____ Which event occurred last at this location?

a) Shale was deposited.

b) Glacial till was deposited.

c) Basaltic lava flows solidified.

d) Glossopteris flourished and then became extinct.

Base your answers to questions 9 through 11 on the cross sections below, which show widely separated outcrops labeled I, II, and III. Index fossils are found in some of the rock layers in the three outcrops. In outcrop III, layers A, B, C, and D are labeled. Line XY represents an unconformity. Line GH represents a fault.
[image: image14.emf][image: image5.emf]
9) Describe one characteristic necessary for a fossil to be classified as an index fossil. 

[image: image15.emf]
10) On outcrop II, place the symbol[image: image6.emf] for an unconformity between the two rock layers where the Silurian-age bedrock has been removed by erosion. 
11) List in order, from oldest to youngest, the relative age of the four rock layers, A, B, C,

and D, fault GH, and unconformity XY shown in outcrop III.

[image: image7.emf]
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12) ____ The cross section provided shows a rock sequence that has not been overturned. Which event occurred last at this location?

a) Shale was deposited.

b) Glacial till was deposited.

c) Basaltic lava flows solidified.

d) Glossopteris flourished and then became extinct.
13) ____ Which event in Earth’s history was dependent on the development of a certain type of life-form?

a) addition of free oxygen to Earth’s atmosphere

b) formation of clastic sedimentary rocks

c) movement of tectonic plates

d) filling of the oceans by precipitation

14) ____ Which time line most accurately indicates when this sequence of events in Earth’s history occurred?

[image: image17.emf]
[image: image18.emf]Base your answers to questions 15 and 16 on the graph below, which shows the generalized rate of decay of radioactive isotopes over 5 half-lives.
15) ____ If the original mass of a radioactive isotope was 24 grams, how many grams would remain after 3 half-lives?

a) 12 

b) 24 

c) 3
d) 6
16) ____ Which radioactive isotope takes the greatest amount of time to undergo the change shown on the graph?

a) carbon-14 

b) potassium-40 

c) uranium-238
d) rubidium-87
Base your answers to questions 17 through 20 on the passage below and on the diagram in your answer booklet.

Siccar Point

The diagram shows a unique rock formation exposed at Siccar Point, on the east coast of Scotland. The bedrock at Siccar Point shows an unconformity, which is a surface where two separate sets of rock layers that formed at different times come into contact. The bottom rock layers are graywacke, which is a form of sandstone, formed approximately 425 million years ago when tectonic plates collided. This plate movement caused the layers of graywacke to tilt into their present vertical orientation and eventually uplifted them above sea level to form mountains. By about 345 million years ago, these mountains had been eroded to form a plain that submerged beneath the sea. More sediment was deposited on top of the vertical graywacke layers, eventually forming the nearly horizontal layers called the Old Red Sandstone.

[image: image19.emf]
17) On the diagram provided, draw a dark, heavy line tracing the unconformity separating the graywacke from the Old Red Sandstone.
18) During which geologic time period did the graywacke bedrock form? 

_______________________________________

19) Describe the structural evidence shown by the bedrock at Siccar Point that led

geologists to conclude that the graywacke was moved by converging tectonic plates. 
[image: image20.emf]
20) Identify two of the processes that produced the unconformity at Siccar Point.
_______________________________________

_______________________________________
21) ____ Eurypterid fossils are abundant in the Bertie dolostone, a sedimentary rock layer found in western New York State. The presence of both the eurypterids and the dolostone indicates that, during the formation of this rock layer, this region of New York State was

a) [image: image21.emf]covered by evaporating shallow seas

b) uplifted and eroded

c) buried beneath lava flows

d) intensely metamorphosed

	22) ____ The table below shows information about the radioactive decay of carbon-14. What is the amount of carbon-14 remaining after 28,500 years?
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23) ____ According to the fossil record, which group of organisms has existed for the greatest length of time?

a) gastropods

b) corals 

c) mammals
d) vascular plants 
24) ____ The division of Earth’s geologic history into units of time called eons, eras, periods, and epochs is based on

a) absolute dating techniques

b) fossil evidence

c) climatic changes

d) seismic data

25) ____ Which statement is best supported by the fossil record?

a) Fossils are found in nearly all rocks.

b) Fossils are found only in areas that were once under water.

c) Most early life-forms that left fossil remains are now extinct.

d) Most early life-forms that left fossil remains still exist today.

[image: image22.emf]Base your answers to questions 26 through 28 on the block diagrams of four rock outcrops, A, B, C, and D, located within 15 kilometers of each other. The rock layers have not been overturned.
26) ____ When the rock layers at outcrops A, B, C, and D are correlated, which rock layer would be determined to be the oldest?

a) quartzite 

b) marble 

c) gneiss
d) sandstone 
27) ____ Which stream velocity carried only clay particles to the depositional environment where the shale formed?

a) 0.02 cm/s 

b) 0.05 cm/s 
c) 10 cm/s 
d) 20 cm/s 
28) ____ By which process was the quartzite formed?

a) deposition of clastic sediment 

b) precipitation from seawater 

c) metamorphism of sandstone
d) cementation of shells
Base your answers to questions 29 through 32 on the passage below.

Earth’s Early Atmosphere

Early in Earth’s history, the molten outer layers of Earth released gases to form an early atmosphere. Cooling and solidification of that molten surface formed the early lithosphere approximately 4.4 billion years ago. Around 3.3 billion years ago, photosynthetic organisms appeared on Earth and removed large amounts of carbon dioxide from the atmosphere, which allowed Earth to cool even faster. In addition, they introduced oxygen into Earth’s atmosphere, as a by-product of photosynthesis. Much of the first oxygen that was produced reacted with natural Earth elements, such as iron, in the lithosphere and produced new varieties of rocks and minerals. Eventually, photosynthetic organisms produced enough oxygen so that it began to accumulate in Earth’s atmosphere. About 450 million years ago, there was enough oxygen in the atmosphere to allow for the development of an ozone layer 30 to 50 kilometers above Earth’s surface. This layer was thick enough to protect organisms developing on land from the ultraviolet radiation from the Sun.

29) State one reason why the first rocks on Earth were most likely igneous in origin. 

[image: image23.emf]
30) Identify one mineral with a red-brown streak that formed when oxygen in Earth’s early atmosphere combined with iron. 

31) Identify the temperature zone of the atmosphere in which the ozone layer developed. ______________________

32) Complete the pie graph provided to show the percent by volume of nitrogen and oxygen gases currently found in Earth’s troposphere. Label each section of the graph with the name of the gas. The percentage of other gases is shown.

Base your answers to questions 33 through 36 on the cross section below, which shows rock units A through E that have not been overturned.

[image: image12.emf]
33) Identify one metamorphic rock that may be found along the boundary between rock units C and E. 

_______________________________________

34) Describe one piece of evidence shown in the cross section that can be used to infer that rock unit A is younger than rock unit B. 

35) State the diameter of a particle normally found in rock unit B.  _______________________________
36) The table shows information about Earth’s geologic history. Letter X represents information that has been omitted.  Identify one important geologic event that occurred in New York State that could be placed in the box at X.

__________________________________________
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