Exercise: Well-Seismic Tie		IRIS
Exercise: Well-Seismic Tie

	
Objective
	
In this exercise, you will look at a blocked sonic log from a well.  Several formation tops are provided. You will go through the process of relating the formation tops to wiggles on a synthetic (modeled) seismic trace. Then you will use the synthetic to transfer the tops to a seismic line.



	Materials

	· A detailed synthetic display for the Paper Mills #1 well
· A seismic line with a gap where the well is located
· An enlarged portion of the same seismic line
· The synthetic trace displayed at the scales of the seismic line




	Introduction
	You will work with the Paper Mills #1 well from onshore US.  It was drilled close to a 2D seismic line.  The well geologist has picked some stratigraphic markers – formation tops. You need to determine where these tops should be mapped on the seismic line, i.e., which peak, trough or zero crossing.



	Step
	Action

	
1
	
To note the columns in Figure 1:
1)	a two-way time scale
2)	a blocked velocity (sonic) log
3)	a constant density of 2.0 (no density log for this well)
4)	a block impedance log
5)	the derived reflection coefficient (RC) series
6)	wavelets associated with negative RCs
7)	wavelets associated with positive RCs, and
8)	a composite (synthetic) seismic trace, and
9)	a depth scale

Also note that four formation tops are indicated 
1. Top of the Austin Chalk
2. Top of the Eagleford Shale
3. Top of the Woodbine Sand, and 
4. Top of the Buda Limestone 
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	Step
	Action

	
2
	
Look at a high-magnitude RC – either a large positive RC or a large negative RC and the wavelet it generates in column 6 or 7.  What type of pulse was used to generate this modeled trace (check one)?

· Zero phase
· Minimum phase


	
3
	
Based on your response in Step 2, where on a waveform should a positive RC be mapped (check one)?

· At a PEAK
· At a TROUGH
· At a negative-to-positive zero crossing
· At a positive-to-negative zero crossing


	
4
	
Based on your response in Step 2, where on a waveform should a negative RC be mapped (check one)?

· At a PEAK
· At a TROUGH
· At a negative-to-positive zero crossing
· At a positive-to-negative zero crossing


	
5
	
Examine the top of the Buda Limestone. It has a large positive RC. Note the individual wavelet that it generates in column 7. Does this wavelet have a good expression on the composite trace (column 8)?

Given your response in Step 3, indicate on the composite trace in Figure 1 where you would map the top of the Buda using a color pencil – a particular peak, trough or zero crossing.
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	Step
	Action

	
6
	
Repeat Step 5 for the top of the Woodbine Sand, another positive RC. Use a different color to mark where you would map the top of the Woodbine Sand.


	
7
	
Repeat Step 5 for the top of the Austin Chalk, another positive RC. Use a third color to mark where you would map the top of the Austin Chalk.


	
8
	
Repeat Step 5 for the top of the Eagleford Shale, a negative RC. For this top, recall what you answered in Step 4. Use a fourth color to mark where you would map the top of the Eagleford Shale.


	
9
	
Figure 2 shows a 2D seismic line that passes near the well location. A gap has been left where the synthetic trace can be placed. Figure 4 has the synthetic trace displayed at the same time scale as the seismic line in Figure 2.

	Based on your color-coded tops in Figure 1, transfer the four (4) tops to the synthetic trace in Figure 4.
	Cut the trace in Figure 4 so that you can place it in the gap on Figure 2. 
	This well does not have any check shots to calibrate the time-depth relationship. As a result, where zero time occurs on the synthetic is arbitrary. Use the dashed line at 2.0 seconds on the synthetic to get an initial placement of the synthetic on Figure 2.  Next shift the synthetic up or down as much as 100 ms to get what you judge is the correct match.  

NOTE: It is difficult to evaluate the tie at the scale used in Figures 2 and 4. It is easier with the enlarged seismic traces in Figures 3 and 5. Move on to Step 10 and then come back to finalize the tie for this step.
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	Step
	Action

	
10
	
Figure 3 shows an enlarged portion of the seismic line shown in Figure 2. Figure 5 has the synthetic trace displayed at the same time scale as Figure 3.

	Based on your color-coded tops in Figure 1, transfer the 4 tops to the synthetic trace in Figure 5.
	Cut the trace in Figure 5 so that you can place it in the gap on Figure 3. 
	Again, this well does not have any check shots to calibrate the time-depth relationship. Use the dashed line at 2.0 seconds on the synthetic to get an initial placement of the synthetic on Figure 3.  Next, shift the synthetic up or down as much as 100 ms to get what you judge is the correct match.  
	Use your color pencils to transfer the four tops onto the seismic line.
[bookmark: _GoBack]	Interpret the four (4) tops across the width of the seismic line in Figure 3.


	
11
	
Return to Figure 2 and the synthetic trace from Figure 4.  Finalize the tie at this scale using your work in Step 10 as a guide.

	Use your color pencils to transfer the four tops onto the seismic line.
	Interpret the four tops across the width of the seismic line in Figure 2.





	NOTE
	This is a KEY exercise – possibly the most important for young seismic interpreters to grasp.  Understanding how the tops of different ‘acoustic’ units are represented on the seismic data and how their expression changes laterally as units change thickness or change acoustic properties (velocity and/or density) is essential to properly map stratigraphy on seismic data.
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