Exercise 31: Tying the Development Wells

Exercise 31: Tying the Development Wells
	Objective
	Use 1D seismic models for the seismic traces at three (3) new well locations to relate marker horizons in the wells to events (peaks, troughs, zero crossings) on the seismic. You will be subdividing the reservoir into finer-scale stratigraphic units.



	Materials


	· Exercise instructions, including figures
· Pencils, eraser

· Tape (optional)



	Introduction
	Your company has drilled three (3) more wells into the undeveloped Barracuda Field: Bar-3, Bar-4 and Bar-5. A geologist has completed some well correlations and in so doing has defined a number of well marker horizons. Now your task is to relate several of these markers to portions of the seismic trace (peaks, troughs, +/- zero crossings or -/+ zero crossings) at each well location. Note: Barracouta-5 is not a purely vertical well.  

These well-seismic ties are an intermediate goal. They allow us to relate the geology in the wells to the seismic data. As you will do in the exercise 32a, these well ties will allow us to use the seismic to map some finer-scale stratigraphy within the gross reservoir unit that was mapped during the exploration and early development phases.



	Step
	Action

	1
	The locations of all four (4) wells are shown in Figure 1. How do these locations compare with the locations your team picked in Exercise 31a?
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	Step
	Action

	2
	Figure 2 is the well-tie display for the Barracouta-1 well. Note that in column 2 there are several interpreted well marker horizons. Horizontal lines have been drawn across all tracks to indicate where these makers fall (e.g., where the Lakes Entrance top falls on the synthetic trace in track 8).
Six (6) marker horizons have a bold arrow pointing to them in track 1. These six (6) are the horizons we want to transfer from the wells (in units of meters) to the seismic (units of msec).


	3
	The shallowest horizon you are to tie to the seismic is labeled TOC, which is short for Top of Latrobe. It is the second horizontal line from the top.
Where does the TOL fall on the synthetic trace in track 8?

· On a peak?
· On a trough?
· On a positive-to-negative zero crossing?
· On a negative-to-positive zero crossing?

Select a color for your TOL horizon and mark this horizon on the window of seismic shown with an overlay of the synthetic trace in track 9.



	4
	The second horizon you are to tie is labeled TCC, short for Top of Course Clastics. It is the third horizontal line across the tracks. This is the actual top of the reservoir zone; a thin shale (Gunard Fm) lies between the TOL and the TCC markers.
Where does the TCC fall on the synthetic trace in track 8?


On a  ____________________

Select a different color for your TCC horizon and mark it on the seismic in track 9.
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	Step
	Action

	5
	Repeat the same process for the four (4) other horizons marked by arrows in Figure 1: Gold, Pink, Magenta, and Cobalt. Note where on the seismic trace (peak, trough, etc.) each horizon lies. You might want to make a table to record your findings for each horizon. When complete, you will have six (6) horizons marked on the seismic window in track 9.


	6
	Figure 3 is the well-tie display for the Barracouta-3 well. The layout of the tracks is the same as in Figure 2. The same six (6) marker horizons are highlighted with arrows.

Repeat the same process that you did in steps 3, 4 and 5 for the Barracouta-3 well. Use the same color code for the maker horizons. Is each horizon on the same part of a wavelet as they were for Barracouta-1?

When complete, you will have six (6) horizons marked on the seismic window in track 9 of Figure 3.



	7
	Figure 4 is the well-tie display for the Barracouta-4 well. The layout of the tracks and the six (6) marker horizons are the same as in Figure 2.
Repeat the same process that you did in steps 3, 4 and 5 for the Barracouta-4 well. Use the same color code for the maker horizons. Is each horizon on the same part of a wavelet as they were for Barracouta-1?

When complete, you will have six (6) horizons marked on the seismic window in track 9 of Figure 4.
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	Step
	Action

	8
	Figure 5 is the well-tie display for the Barracouta-5 well. The layout of the tracks and the six (6) marker horizons are the same as in Figure 2.
Repeat the same process that you did in steps 3, 4 and 5 for the Barracouta-5 well. Use the same color code for the maker horizons. Is each horizon on the same part of a wavelet as they were for Barracouta-1?

When complete, you will have six (6) horizons marked on the seismic window in track 9 of Figure 5.



	9
	We constructed a seismic traverse (zig-zag line) that passes through the well locations (see Figure 1). The eastern portion of this traverse is shown in Figure 6. The synthetic traces for the Bar-5, Bar-4 and Bar-1 wells are posted on Figure 6.

Transfer your seismic horizons from Figures 2, 3, 4 and 5 to Figure 6. You do this by comparing the peaks and troughs on the synthetic traces so that you can properly position your horizons on the real seismic data. 



	10
	Once you have the horizons marked at the well locations on Figure 6, try correlating each horizon across the entire width of the seismic displayed in Figure 6.
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	Step
	Action

	11
	Figure 7 is the western portion of the seismic traverse (with a considerable amount of overlap. See if you can splice Figure 7 to the left end of Figure 6 (fold under or cut off the left time scale of Figure 6 and slide it along Figure 7 until it “fits.”) Then, if tape is available, you can tape the two pages together.

ALTERNATIVELY, copy your interpretation at Bar-5 from Figure 6 to Figure 7 and then work on Figure 7 just to the left of Bar-5.



	12
	The synthetic traces for the Bar-3, Bar-5 and Bar-4 wells are posted on Figure 7. However, the only one you have left to tie is Bar-3.

Transfer your seismic horizons from Figure 3 to Figure 7. 



	13
	Once you have the horizons marked at the Bar-3 well location, try correlating each horizon across the remaining portion of the full seismic traverse.
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