Geol4068 Reflection Seismology

Homework by 9.30 a.m., October 18, or by midterm exam if you are going to GSA, via 

e-mail to juan@geol.lsu.edu 

Subject geol4068

Please remember that the closed-book midterm exam will be on October 25 from 9.40 – 10.30 a.m. in our usual class. The exam will consist of multiple choice, short answer questions and interpretational questions on seismic events. Special emphasis will be on topics highlighted by lecture homeworks but all material covered by powerpoint presentations is eligible for questioning.

Look at Liner’s movie VertRes.mov  and read Widess’ paper to answer the following questions (10)

Q1. What happens when the delay in reflections is approximately the same size as the dominant period in the wavelet? (20)

Bed thickness is just barely resolvable as distinguishable pulses from the top and bottom of the bed. At that point the bed thickness is almost ½ lambda thick.

Q2. Can you resolve the top and bottom of the bed when the delay is 1/2 the dominant period?  (20)

In Liner’s movie I can not see individual peaks from the reflections at the top and bottom of the bed, but I can see that the composite of these reflections produces larger-than-normal amplitudes.   There is a pair of positive and negative pulses constructive interfere.   There is  (1) a 0-phase reflection from the top and (2) a 180-phase reflection from the bottom of the bed.

Q3. What is the thickness in terms of lambda at this point? (20)

Lambda/4
Q4. What does Widess (1960) say about vertical resolution of a thin bed (15)

Widess extends resolution via interpretation of the tuning thickness to lambda/8. For a smaller layer thickness, the composite waveform produced by reflection from the bottom and top of the layer is destructive.

Q 5. Do your observations agree of Liner’s movie agree or disagree with what you read in Widess’ paper? (15) 

In Liner’s movie on the “tuning” effect , I find that at about 0.15 lambda the composite amplitude starts to equal or exceed the maximum amplitude of an individual pulse.  So, I would place the resolving power at somewhat less that what Widess concludes.
