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The final will have a similar format to the mid-term  
 
The focus of most questions will be on the labs but you will need to answer questions that 
relate to the lectures too. 
 
Here is a list of topics that might come up on the Final (it covers only the second 1/2 of the 
class from Lecture 11 onwards ) 
 
Describe with label sketches the 3 basic fault types (Class 11, slide 3) and the definitions of fault, 
strike and dip (slide 4) 
 
Explain the physical concepts underlying P-wave first motion focal mechanisms (Class 11, slide 
7).  Explain the ambiguity in a focal mechanism solution (slide 8).  
 
Reading first motions from seismograms, plotting compressional and dilatational ray take-off 
directions on a stereogram, fitting two orthogonal fault planes using a stereographic projection, 
and interpreting the results in terms of fault plan orientations and slip directions (Class 11, Lab 
11, Lab 13) 
 
Reading approximate fault strikes and dips from “beach ball” plots and interpreting the fault type 
(normal, reverse/thrust, strike-slip).  Drawing the focal mechanism (“beach ball” plots) that 
would be expected at different plate boundaries (Class 11, Lab 12, Lab 13) 
 
Interpreting focal mechanisms in terms of plate boundary processes (Lab 12, Lab 13)  
 
Draw a labeled diagram showing the major processes in an ocean-continent subduction zones - 
earthquakes (shallow and deep), dehydration, melting, volcanism (volcanic arcs), (Class 12, slide 
6-7) 
 
Describe the subduction zone processes that lead to growth and shrinkage of continents (listed in 
Class 12, slide 4 and explained elsewhere slides 6, 14, 19-20). 
 
What is the Wilson cycle (cycle of opening and closing of ocean basins)? – you do not need to 
know this in detail (Class 12, slides 9-17). 
 
What are the two forces acting on a slab?  Explain why theoretical considerations predict that the 
slow convergence of old oceanic plate will lead to a steep subduction angle (Class 12, slides 21-
23).  
 
Explain with the aid of a sketch the concept of back arc spreading (Class 12, slides 26-28) and 
why slow subduction of old plates favors back arc extension (slide 26). 
 
Explain why the origin of discontinuities in density at 450 km and 670 km in the mantle and why 
the 450 km enhances subduction while the 670 km hinders subduction (Class 12, slide 30).  How 
do these impact tensile/compressive stresses in a subducting slab (Lab 12)? 
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What are the 3 types of earthquakes associated with the Cascadia subduction zones and how do 
they contribute to hazards (Class 13, slide 3 and slides 4-14)? 
 
What observations can be made at coastal sites (Class 13, slide 18) and on the seafloor (slides 
25-29) understand the history of past subduction zone earthquakes in the Pacific Northwest? 
 
Draw a labeled cross-section of the seafloor at a continental margin showing the location and 
definition of the continental shelf, shelf break, continental slope, continental rise and the abyssal 
plain  (Class 14, slide 3).  Know that the shelf break corresponds to the sea-level during the last 
glacial maximum 
 
Describe briefly how volcanic passive margins are formed (Class 14, slides 5-8) 
 
Describe differences between sedimentary processes on active and passive margins (Class 14, 
slide 13) 
 
Know how sediments are mobilized on the continental shelf (Class 14, slides 17-19). This 
includes the concept of wave base?  Explain why muds are deposited in the mid-shelf off the 
coast of Washington. What processes prevent deposition on the inner and outer shelf? (Lab 17) 
 
Describe the differences between a turbidity current and a debris flow and the deposits they 
produce (Class 14, slides 24-29) 
 
What is the definition of Φ (Class 15, slide 3)?  Know 
 D = 2!" mm  and   !=-log2 D( )  

 
Know the definitions of kinematic and dynamic viscosity, eddy viscosity, and specific gravity 
(Class 15, slides 7-9) 
 
Describe the concept of settling velocity?  What two forces are balanced? (Class 15, slides 11-
12) - I will not expect you to remember the equation for settling velocity on slide 12 but I will 
expect you to remember and understand what the symbols stand for (e.g., R, ν) and to be able to 
use the equation to estimate a settling velocity if it is given to you in a question.  What are the 
limitations of the theoretical Stokes’ settling velocity? (slide 13) 
 
What are the three regions of the bottom boundary layer? (Class 15, slide 16)  Why is it not 
practical to use the equations for the inner region to obtain the bottom shear stress? (slide 18) 
 
Estimate the bottom shear stress given at least two measurements of mean fluid velocities a 
different depths off the seafloor (i.e., remember to plot ln z versus the u), take the slope and 
estimate u* given that the slope = 0.4/u*, and then get the stress from τ = ρfu*

2 
(Class 15, slide 22 and Lab 15).  I expect you to remember all the equations you need for this 
process 
 
How to use the Shields curves to determine if sediments will move and how to determine if the 
transport will be as a suspension or bedload  (Class 15, slides 24-26 and Lab 16).  - I will not 
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expect you to remember the expressions for the Shield stress and particle Reynolds numbers but 
you need to know what all the symbols stand for so that if you are given the equation you can use 
it. 
 
Explain briefly in how 210-Pb dating works - I do not expect you to remember any of the 
equations so an answer in words could get full marks.  What is meant by “supported” and 
“unsupported” 210-Pb? (Class 16, slides 8-16) 
 
Know to get a sedimentation rate from measurements of 210-Pb activity at different depths in 
recent sediments (Class 16, slide 18-19 and Lab 16).  You will need to remember the equation for 
the slope of the plot you make (slope = -S/λ) and know how to use it. 
 
Describe the concept of accommodation space and its application to sequence stratigraphy? 
(Class 17, slide 4).  What processes other than sedimentation lead to changes in the 
accommodation space? (slides 6 and 10-12) 
 
Describe the concept and causes of eustacy (Class 17, slides 10-12) 
 
Draw a diagram to illustrate the difference between a prograding and aggrading clinoforms 
(Class 17, slide 16) and explain how they relate to changes in sea level (Class 17 and Lab 17) 
 
Describe briefly how the pattern of sediment deposition on a margin varies over a eustatic cycle 
(e.g., highstand-regression-lowstand-transgression) (Class 17, slides 18-23 and Lab 17).   
 
Interpret a cross-section of sediment layers in terms of sea-level changes or predict 
sedimentation patterns for a simple sea level curve (Lab 17) or sketch possible sediment 
stratigraphy for a simple sea-level curve. 
 
List and define the different kinds of deep sea sediments (terrigenous, biogenic, hydrogenous, 
cosmogenic) (Class 18, slide 6) 
 
Explain the concept of the lysocline and carbonate compensation depth (Class 18, slides 24-26). 
 
What controls the distribution of biogenic and red/brown clay sediments in the deep oceans? 
(Class 18, slide 26 and elsewhere) 
 
Interpret variations in sediment layer thicknesses in a geological cross-section in terms of 
interaction between high biological productivity and plate tectonic motions (Lab 18). 
 
How is δ18O measured and used to infer past climate using formanifera (Class 19)   
 


