JGP438F – MIDTERM – 19 OCTOBER 2005
The marks on this were pretty low.  I think that part of the problem was communication and organization of answers, not entirely lack of knowledge  I have never submitted a class average below B- in this course, and I don’t, despite this midterm, see why I should have to start now. The exam will clearly have to generate higher marks.  This should be a cooperative effort involving both you and me.
(6 points) Define unambiguously the following terms: (Note: a definition is not the same as a purpose)   Do not simply tell me everything you know; just answer the question asked.
a) CMP gather
A group of traces which share a common midpoint between source and receiver.

b) Airgun
A marine seismic source utilizing high pressure air.

c) Critical Refraction

Refraction of a ray at an interface such that the refracted ray is parallel to the interface.

d) Geometrical attenuation
Reduction of wave amplitude due to distribution of the wave energy over an ever-expanding wavefront surface.

e) Migration
Processing of a seismic section to place reflecting structure at its true spatial location on the section.

f) Bandpass filtering

Processing a seismic signal or trace so that its amplitude at all frequencies outside a limited range (“band”) of frequencies is attenuated to zero.

2)  (6 points) Describe the data-processing steps (the name and purpose, not the details) required to convert raw shot gathers into a seismic section.

This was supposed to be easy: just repeat the steps you wrote up in much more detail in your lab reports (except for the Static Corrections, which you had to remember from class)
In the order in which they are applied (filtering and static corrections can be switched in what follows):
FILTERING – to remove, as far as possible,  noise and events from the traces which are not the desired reflection or refraction events.
STATIC CORRECTION – to shift traces on their time axes to correct for time offsets introduced by variations in topographic elevation or overburden thickness.

CMP SORT – to group traces which have a common reflection point on reflecting interfaces.

VELOCITY ANALYSIS – to obtain an estimate of the rms/mean/stacking velocity as a function of depth, so that NMO corrections will be possible.

NMO CORRECTION – To shift the time of events on the seismic traces so that the delays introduced by the offset of the geophones from the sources are removed, in order that stacking can cause the event to reinforce upon addition.

STACKING – Averaging all the NMO corrected traces in each CMP gather to produce  single synthetic zero-offset traces arranged in a seismic section.

MIGRATION – using various techniques, adjust the position of events on the seismic section to their true physical positions.

3) (5 points) Describe the advantages and the principles of operation of the Vibroseis method.
Advantages: Compared to explosive sources, Vibroseis is (1) safe for the operators and (2) less damaging to the environment. 
Principles: A heavy truck (or trucks) vibrates with a frequency that rises (through all or most of the range 10 to 100 hz in oil exploration): a so-called “chirp” signal, for a period of several seconds (up to about 30 in oil exploration).  This is transmitted through metal plates into the ground, thus acting as a seismic source.  The received traces of the geophones are then cross-correlated with the transmitted signal to produce modified traces.  The shape of the transmitted signal is such that this cross-correlation yields traces which correspond to those that would have been obtained with a much shorter impulsive waveform, thus permitting each reflector to appear as an isolated event in the trace, as would be the case with an explosive source
4) ( 3 points) Derive the Normal Moveout formula (time versus offset).
This is straight out of the textbook. And I did mention several times that I would expect you to know how to derive this and the corresponding refraction formula.
