GG 450L: Geophysical Methods Lab

LAB 8: 

Seismic Reflection Processing
Due Tuesday 20 April
This lab will demonstrate some concepts of seismic reflection processing.

First, the computers need to be rebooted and started in Linux (rather than Windows).

You should be able to log onto the computer with your SOEST account.

I will then get the seismic processing software running on each machine.

We will be using industry seismic processing software called ProMAX.  It is highly interactive and allows us to quickly display the processed seismic data.

When ProMAX comes up. left click on “Kii 2D PSDM”, then on “cdex-k-class”, then on “view shots”.

The first process, “Disk Data Input” and the last process, “Trace Display” should be in bold and the others should be grayed out”.  Next, left click on “Execute”; after a few seconds, a display should appear on your screen.  This is a “raw” shot record – notice how noisy it is.  Let’s learn how to change the display:  click on the red square icon on the left – it should now have a red background.  The cursor now becomes a “zoom” tool.  Left click and hold at about “2500” on the left axis – you will see a red line across the seismic display.  Drag down to ~5500 and release – a zoomed version appears.  You can do the same thing at the top: click left and hold at “45” and drag right to “3145” to zoom in the trace direction. Now click and hold anywhere in the middle of the trace display and drag the red box to zoom. Now you can start to see the individual traces.  Left clicking in the middle of the traces (and releasing without moving), the display will be reset back to its original scale.  Click and hold on “File” in the upper left, drag down to “Exit/Stop Flow” and release – the display should disappear.

Now click on “frequency analysis” to get to a new processing “flow”.  Click on “Execute”…soon you will see a display with the seismic data on the left and a spectral analysis on the right.  This should help us design a filter to clean up our data.

1a. Describe the spectral analysis.  What does the spike at the left (~0-4 Hz) correspond to in the data?  Why does the power drop off to zero at ~125 Hz?  What does this correspond to?  If we want to keep data with power above -20 dB, what should our “bandpass” be?
Click on “File” and drag down to “Exit/Stop Flow”.  Now, if the process called “Bandpass Filter” is grayed out, right click it and then left click on “exit” to rerun the spectral analysis after bandpass filtering.  

1b. Compare both the data and the spectral analysis to the unfiltered version.
Dismiss the spectral analysis and click on “velocity analysis”.  When the flow comes up, click with the middle button on “Velocity Analysis <= test”, go down to the 2nd line, “Table to store velocity picks” and in the right column, click on “test” (note that this may have been changed to another name – click on whatever name is there).  Along the upper list of choices, click on “Add” and your cursor will be sent to a small window.  Type in your initials and then hit return, then hit “Execute”.  Click on the zoom tool and zoom from ~2500 msec  to the bottom of the record.
The left display is “semblance”, which is a measure of fit of a given velocity to the NMO equation.

2a.  Describe the semblance display and how it correlates to the data display on the right.  Then, zoom the display from ~2500 to ~5500 msec and from ~1400 m/s to ~2300 m/s.
Now click on the lowermost icon on the left – this will allow you to interactively pick velocities.  
Left click on the red “bullseye” at about 1450 m/s, 2800 msec and describe what happens to the data display on the right.  Then continue picking on the bullseyes that generally trend to high velocity with depth, finishing at about 2120 m/s, 5290 msec.  
2b. Describe what the upper portion of the data looks like (the primaries) and the lower portion (multiples) as well.
When you finish picking this record, press the right arrow at the top of the left icon panel and move on to the next record; pick it and move to the next one, etc. until you have completed the entire line.  Note that we are picking every 500 CMP’s, so we only have 12-13 to pick.  When you have picked the last one (6001), the arrow will be grayed out.  Then go to “File” and pull down to “Exit/Stop Flow”.

When you are back to the ProMAX window, click exit and on the next screen, click on “stack”.

Go down to the third process, “Normal Moveout Correction” and click with the middle buttom; this brings up a pop-up – go to the lower right and click on “test” (again, this may have changed).  On the next page, click on your velocity file.  Now middle click on “Disk Data Output” and next to “Output dataset File Name” left click on the file name.  Click on “Add” and add a file with your initials plus “stack” (e.g. GFMstack).  Now click on “Execute” and wait for the stack to come up in the trace display.
3.  Describe this section in terms of geology (i.e., interpret the section).

Now let’s run “filter test”.  Input your stack file and execute.  You will see 5 panels that show various filters applied to part of the data (the panel on the right is the original with no filter).  

4a.  Describe the differences between the panels.
4b.  If the object is to attenuate the noise between ~CDP 5200 and 5400, which filter does the best job (maximum noise attenuation, minimum change to the data)?

