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Name_______________
Geology Exam#3

Part 1.  Graphical Interpretations (2 pts each)

Earthquakes

1.  _____________________________________________________________


2.  _____________________________________________________________


3.  _____________________________________________________________

Seafloor

4. _____________________________________________________________

5. _____________________________________________________________

6. _____________________________________________________________

Structure

7. _____________________________________________________________

8. _____________________________________________________________

9. _____________________________________________________________

Streams

10. _____________________________________________________________

11. _____________________________________________________________

12. _____________________________________________________________

Groundwater

13. _____________________________________________________________

14. _____________________________________________________________

15. _____________________________________________________________

Multiple Choice (1 pt each)

1.  Which type of earthquake waves typically causes the most damage?

a.
Surface waves
b.
P-waves

c.  
S-waves

d.
water waves

2.  P-waves travel at approximately:

a.
7 km/hr
b.
70 km/hr

c.  
7   km/s

d.
700 km/s

3.  The difference between P and S wave arrival times at a single seismometer can be used to determine:

a.
The magnitude of the earthquake
b.
The intensity of the earthquake

c.  
The type of fault mechanism involved

d.    
The approximate distance to the earthquake epicenter

4.  A home would be most at risk during an earthquake if its foundation was situated on:

a.
Dry, sandy soil on a flat plain
b.
Metamorphic bedrock on a rolling hill

c.  
Unconsolidated, moist sediments on the edge of a bay

d.
Igneous bedrock overlooking a river

5.  A magnitude 8+ Richter scale earthquake occurs somewhere on earth approximately:

a.
once per day
b.
once per week

c.  
once per month

d.
once per year

6.  The Mercalli Intensity scale differs from Richter Magnitude such that

a.
The Richter scale is linear while the Mercalli scale is logarithmic
b.
The Richter scale magnitude is subjective while the Mercalli scale is objectively measured

c.  
The Mercalli scale varies from location to location based on the intensity of local vibrations while an earthquake has a single Richter scale magnitude

d.
The Mercalli scale depends only on the amount of energy released during the slippage of the fault.

7.  Which of the following US cities would have the lowest seismic hazard?

a.
Memphis, TN
b.
Seattle, WA

c.  
Los Angelos, CA

d.
Philadelphia, PA

8.  In New Jersey, earthquakes

a.
Can’t occur because we are not located near an active tectonic margin
b.
Of small to moderate size can occur along Mesozoic-age faults concentrated in the 
northern part of the state

c.  
Are most likely to occur in the unconsolidated sands of the southern Pine Barrens

d.
Of moderate size occur at very regular intervals

9.  Deep-Sea Abyssal plains can be described as

a.
Large flat regions located seaward of continental shelves where thick sediment 
layers disguise the bedrock topography of the seafloor
b.
Locations that are actively being eroded by turbidity currents

c.  
Undersea topographic features that are formed from eroded seamounts

d.
The most likely location of Atlantis

10.  The oldest parts of the world’s ocean floors are located:

a.
Along mid-ocean ridges 
b.
Near aseismic ridges
c.  
Along the continental margins of the oceans
d.
Near hotspots

11.  The bathymetry of passive margins varies from active margins as 

a.
Passive margins have steeper continental rises and more turbidity currents
b.
Passive margins are located in regions of active tectonic convergence

c.  
Passive margins tend to have higher concentrations of Great White Sharks

d.
Passive margins have wider continental shelves and lack very deep trenches

12.  Canyons that extend many miles seaward along the continental shelf near the mouth of east coast rivers (such as the Hudson) were formed by

a.
Fault scarp fragmentation
b.
Water carving action when sea levels where much lower during previous ice ages

c.  
Direct erosion by the advance of glacial ice

d.
Dredging by the US government



13.  Turbidity current deposits are

	a.
	poorly sorted mixtures of mud and sand.

	b.
	known as turbidites.

	c.
	built-up to form submarine fans.

	d.
	sometimes caused by slumps induced by earthquakes.

	e.
	all of the above


14.  Strain is different from stress because
a.
Strain describes geologic deformation while stress describes geologic forces
b.
Strain and stress actually are synonyms

c.  
Strain describes geologic force while stress involves relates to geologic deformation

15.  Strike and dip are commonly used for all of the following EXCEPT 

a.
Describing the geometric and geographic orientation of a tilted sedimentary layer
b.
Defining the orientation of a fault plane

c.  
Defining the geographic orientation of a sloping topographic feature

d.
Describing the sub-surface curvature of an anticline

16.  Sedimentary beds almost always dip down

a.
From old to young
b.
From young to old

c.  
From thick to thin

d.
From thin to thick

17.  An anticline

a.
Is usually comprised of “U-shaped” folds of sedimentary beds
b.
Forms a bowl-shaped togographic feature 

c.  
Contains the oldest surficial sedimentary layers in its center

d.
Is typically formed at a divergent tectonic boundary

18.  A syncline

a.
Is usually comprised of “U-shaped” folds of sedimentary beds
b.
Forms a dome-shaped togographic feature 

c.  
Contains the oldest surficial sedimentary layers in its center

d.
Is typically formed at a divergent tectonic boundary

19.  The topography that results from anticlines and synclines

a.
Is always symmetric
b.
Is always highest around anticlines and lowest at the synclines

c.  
Is largely determined by the relative erosional resistance of different sedimentary layers

d.
is not a significant source of relief on earth’s surface.

20.  ____________  faults are most common in extensional (divergent) tectonic regimes.

a.
Thrust
b.
Reverse

c.  
Normal

d.
Left-lateral oblique

21.  Along transform tectonic boundaries, ___________ faults are most common

a.
Thrust
b.
Reverse

c.  
Normal

d.
Strike-slip

22.  Orogenic terranes that now form the core of the North American continent were once

a.
Accretionary wedges near actively subducting plates
b.
Seamounts

c.  
Guyots

d.
Shield volcanoes

23.  An average stream carries the largest part of its sediment load

a.
In suspension
b.
Along the bed

c.  
As dissolved ions

d.     Near the surface

24.  Which of the following would tend to reduce stream velocity?

a.
a narrow stream bed
b.
a steep gradient

c.  
a wide stream bed 

d.
a smooth stream bed 

25.  Braided streams are common

a.
where gradients are very steep
b.
when streams carry fine grained sediment

c.  
where streams carry a great deal of coarse sediment
d.
when streams are damned to prevent floods



26.  A small, slow-flowing stream would generally have

	a.
	low competence and low capacity

	b.
	low competence and high capacity

	c.
	high competence and low capacity

	d.
	high competence and high capacity




27.  The type of flow, laminar or turbulent, is controlled by

	a.
	flow discharge

	b.
	water temperature

	c.
	flow velocity

	d.
	water viscosity

	e.
	mud content


28.  Which of the following is NOT a common anthropogenic groundwater pollutant?

a.
heavy metals
b.
bacterial and viral contaminants

c.  
radon

d.
pesticides

29.  A confined aquifer is located

a.
near the surface
b.
at the location of a perched water table

c.  
between two aquicludes

d.
directly below a steam bed

30.  Which of the following materials would make a good aquifer?

a.
Loose, unconsolidated sands
b.
Unfractured granite

c.  
Shale

d.
Dense metamorphic gneiss 

31.  Salt-water intrusion is caused when

a.
Anthropogenic pollutants escape from septic tanks 
b.     Road salt is washed into streams

c.  
Rainy weather causes excess recharge

d.
A cone of depression draws in salty groundwater from below



32.  The major source of groundwater is

	a.
	water infiltrating from lakes and streams

	b.
	precipitation that infiltrates the ground

	c.
	recharge ponds

	d.
	wastewater-treatment systems




33.  An example of a rock/sediment type which could be an effective aquiclude is

	a.
	quartz sandstone.

	b.
	arkose.

	c.
	gravel.

	d.
	shale.




34.  Recharge rates of groundwater are affected by

	a.
	climate change

	b.
	seasonality of climate

	c.
	land use and cover

	d.
	pathways of groundwater movement

	e.
	all of the above


Free Response (6 points each)

1.  Explain why multiple seismic station observations are needed to determine the epicenter location of an earthquake.

2.  List four types of compositions that dominate the deep-sea sediments in different parts of the seafloor.  Where possible, describe the observed geographic distribution of these different sediment compositions.

3.  List four different factors that influence ductile vs. brittle deformation of rocks and explain which condition of each factor would promote ductile folding.
4.  Complete the following block diagram, including 
A) proper strike and dip symbols on the top surface in each stripe labeled #4.  
B) plausibly sketched geometry of all strata on both blank block faces
and[image: image1.png]



C) What type of structure is this?
D)  What is the approximate strike of the beds at intersection with the surface (in degrees relative to North)?
5.   Explain how the nature of a stream typically changes from its headwaters to its mouth.  Be sure to include changes in competency, capacity, and stream bed structure.  

6.   What is the difference between a confined aquifer and an open aquifer?

