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EARTH HISTORY 
AIM 1: How can we learn about earth's history? 
 
HW  

·  Read “The Geologist As Detective & Establishing a Geological Sequence” p115-119  
·  Do all questions on Part A&B-1 on p119-121  

 
Geologists study the crust using principles to reconstruct a sequence of geologic events.  
  
The principle of uniformitarianism 
"The present is the key to the past." In other words, processes that shape the crust today are the same that occurred in the past such as the 
movement of plate tectonics.  
  
The principle of superposition 
In a set of undisturbed rock layers the top layer is usually the youngest.  
  
The principle of original horizontality 
Layers of sediment are originally deposited horizontally.  

 



 

An intrusion occurs when magma penetrates through layers of pre
  
An extrusion occurs when magma spills over Earth‘s surface becoming lava. 
 
Contact metamorphism forms where magmas or lava come
 
An unconformity is a buried erosion surface. 
  
A fold is a bent rock layer(s) that have been folded within the crust. 
  
A fault is a break in rock layer(s). 
 

 
 

·  Where folding or faulting has taken place, older rocks can be found on top of younger rocks. 
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occurs when magma penetrates through layers of pre-existing rock.  

spills over Earth‘s surface becoming lava.  

magmas or lava come into contact with rocks. 

is a bent rock layer(s) that have been folded within the crust.  

  

Where folding or faulting has taken place, older rocks can be found on top of younger rocks.  
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Test your understanding 
1/08 
Base your answers to questions 62 through 65 on the cross section below which shows a portion of Earth’s crust. Letters A through J represent 
rock units or geologic structures. The rock units have not been overturned. 
 

 
62 On the cross section above, draw a circle around the letter of the oldest rock unit shown.  
63 On the same cross section, place an X to indicate a location where the rock, marble, was formed.  
64 Describe one piece of evidence shown in the cross section that suggests rock unit D is younger than rock unit F.  
65 Explain why rock unit H is not one continuous layer.  
6/08 
45 The block diagram below, which shows a portion of Earth’s crust. Letters A, B, C, and D indicate sedimentary layers. 

 
45 Which event occurred most recently? 

(1) formation of layer A    (2) formation of layer D 
(3) tilting of all four sedimentary rock layers  (4) erosion of the igneous rock exposed at the surface 

8/08 
17 The cross section below shows rock layers A, B, C, D, and fault F. The rock layers have not been overturned. 

 
Which sequence places the rock layers and fault in order from oldest to youngest? 

(1) D �  C �  B �  A �  F (2) A �  B �  C �  D �  F (3) F �  D �  C �  B �  A (4) F �  A �  B �  C �  D 
1/07 
Base your answers to questions 36 through 38 on the geologic cross section below in which overturning has not occurred. Letters A through H 
represent rock layers. 

 
36 Which sequence of events most likely caused the unconformity shown at the bottom of rock layer B? 
         (1) folding �  uplift �  erosion �  deposition   (2) intrusion �  erosion �  folding �  uplift 
         (3) erosion �  folding �  deposition �  intrusion  (4) deposition �  uplift �  erosion �  folding 
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37 The folding of rock layers G through C was most likely caused by      
(1) erosion of overlying sediments   (2) contact metamorphism  
(3) the collision of lithospheric plates  (4) the extrusion of igneous rock 

38 Which two letters represent bedrock of the same age?     
(1) A and E (2) B and D (3) F and G (4) Dand H 

6/07 
Base your answers to questions 33 and 34 on the geologic cross section below. Location A is within the metamorphic rock. 

 
33 The metamorphic rock at location A is most likely     

(1) marble (2) quartzite (3) phyllite (4) slate 
34 Which rock is the youngest?     

(1) shale (2) sandstone (3) igneous rock (4) rock at location A 
8/07 
Base your answers to questions 47 through 49 on the cross sections of three rock outcrops, A, B, and C. Line XY represents a fault. Overturning 
has not occurred in the rock outcrops. 

 
  
47 The volcanic ash layer is considered a good time marker for correlating rocks because the volcanic ash layer   

(1) has a dark color (2) can be dated using carbon-14 (3) lacks fossils (4) was rapidly deposited over a wide area 
48 Which sedimentary rock shown in the outcrops is the youngest?     

(1) black shale (2) conglomerate (3) tan siltstone (4) brown sandstone 
49 What is the youngest geologic feature in the three bottom layers of outcrop C?     

(1) fault (2) igneous intrusion (3) unconformity (4) zone of contact metamorphism 
 



 5

Base your answers to questions 70 through 74 on the passage and the cross section below. The passage describes the geologic history of the 
Pine Bush region near Albany, New York. The cross section shows the bedrock and overlying sediment along a southwest to northeast diagonal 
line through a portion of this area. Location A shows an ancient buried stream channel and location B shows a large sand dune. 

The Pine Bush Region 
        The Pine Bush region, just northwest of Albany, New York, is a 40-square mile area of sand dunes and wetlands covered by pitch pine 
trees and scrub oak bushes. During 
the Ordovician Period, this area was covered by a large sea. Layers of mud and sand deposited in this sea were compressed into shale and 
sandstone bedrock.During most of the Cenozoic Era, running water eroded stream channels into the bedrock. One of these buried channels is 
shown at location A in the cross section. Over the last one million years of the Cenozoic Era, this area was affected by glaciation. During the 
last major advance of glacial ice, soil and bedrock were eroded and later deposited as till (a mixture of boulders, pebbles, sand, and clay). 
About 20,000 years ago, the last glacier in New York State began to melt. The meltwater deposited pebbles and sand, forming the stratified 
drift. During the 5000 
years it took to melt this glacier, the entire Pine Bush area became submerged under a large 350-foot-deep glacial lake called Lake Albany. 
Delta deposits of cobbles, pebbles, and sand formed along the lake shorelines, and beds of silt and clay were deposited farther into the lake. 
Lake Albany drained about 12,000 years ago, exposing the lake bottom. Wind erosion created the sand dunes that cover much of the Pine Bush 
area today. 

 
70 According to the passage, how old is the bedrock shown in the cross section? 
71 What evidence shown at location A suggests that the channel in the bedrock was eroded by running water?  
72 List, from oldest to youngest, the four types of sediment shown above the bedrock in the cross section.  
73 Explain why the till layer is composed of unsorted sediment.  
74 How does the shape of the sand dune at location B provide evidence that the prevailing winds that formed this dune were blowing from the 
southwest?  
6/06 
Base your answers to questions 77 through 80 on the geologic cross section below. The rock layers have not been overturned. Point A is located 
in the zone of contact metamorphism. 
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77 Which metamorphic rock most likely formed at point A? 
78 State the evidence shown by the cross section that supports the inference that the fault is younger than the basalt intrusion.  
79 List basalt, limestone, and breccia in the order in which they were formed. 
80 What is the largest silt particle that could be found in the siltstone layer? 
8/06 
34 The block diagram below of a portion of Earth’s crust shows four zones labeled A, B, C, and D outlined with dashed lines. 

 
In which zone is a younger rock unit on top of an older rock unit?   

(1) A  (2) B (3) C (4) D 
1/04 
26 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.  

 
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  
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1/03 
Base your answers to questions 31 and 32 on the diagram below, which shows a cross section of Earth's crust  

 
31 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.  

32 The most apparent buried erosional surface is found between rock units      
(1) A and B    (2) C and D   (3) D and F (4) E and H  

6/03 
Base your answers to questions 47 and 48 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.  

 
47 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.  

 
48 Rock B is most likely which type of igneous rock?      

(1) granite  (2) peridotite  (3) pegmatite (4) basalt  
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8/03 
Base your answers to questions 43 through 46 on the geologic cross section of bedrock shown below. A through G identify rock layers and Q 
represents a fault. lanes W, X, Y, and Z are locations of unconformities. The rocks have not been overturned.  

 
43 Which rock or feature is oldest?  

(1) rock A (2) rock G  (3) fault Q (4) unconformity Z  
44 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  
45 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  
46 Which rock most likely formed in the zone of contact between rock E and rock F?  

(1) obsidian   (2) slate  (3) metaconglomerate (4) sandstone  
1/02 
32 The diagram below shows the bedrock structure beneath a series of hills.  

 
Which process was primarily responsible for forming the hills?  

(1) folding  (2) faulting (3) deposition (4) volcanism  
Base your answers to questions 62 and 63 on the information and diagram below. The diagram represents a cliff of exposed bedrock that was 
investigated by an Earth science class.  
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After the students examined the cliff, they made three correct inferences about the geologic history of the bedrock.  
Inference 1: The shale layer is older than the basaltic intrusion.  
Inference 2: The shale layer is older than the sandstone layer.  
Inference 3: An unconformity exists directly under the shale layer.  

62 Explain how each inference is supported by evidence shown in the diagram. 
63 Students compared samples of the granite and basalt. State one observable characteristic other than crystal size that makes granite, different 
from basalt. 
8/02 
Base your answers to questions 72 through 74 on the cross section provided in your answer booklet. The cross section represents a portion of 
Earth's crust. letters A, B, C, and D are rock units.  

 
72 Igneous rock B was formed after layer D was deposited but before rock layer A was deposited. Using the contact metamorphism symbol 
shown in the key, draw that symbol in the proper locations on the cross section provided in your answer booklet to indicate those rocks that 
underwent contact metamorphism when igneous rock B was molten.  
73 In relation to rock units A and B in the cross section, when was igneous rock C formed?  
74 Describe one observable characteristic of rock A that indicates that rock A is sedimentary.  
6/01 
Base your answers to questions 57 through 61 on the diagram and information below.  
The diagram shows a cross section of a portion of Earth's crust that has undergone geological processes. Overturning of rock layers has not 
occurred. Point A represents one location of metamorphic rock.  

 
57 State one piece of evidence that indicates basalt is the youngest rock unit in the cross section.    
58 As magma cools, what process changes it into basalt?   
59 State the name of the inorganic sedimentary rock shown in the cross section that is composed of sediment with the greatest range in particle 
size.    
60 State the name of the rock, formed by contact metamorphism, located at A. 
61 State one piece of evidence that shows that crustal uplift has occurred in this region.  
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8/01 
Base your answers to questions 49 and 50 on the geologic cross section below. Overturning has not occurred. The dike and sills shown in the 
cross section are igneous intrusions.  

 
  
49 Which rock type is the oldest? 

 
50 Which feature is represented by the symbol / / / / / along the edges of the dike and sills?   

(1) contact metamorphic rock (2) an unconformity (3) a glacial moraine (4) index fossils  
 


