Seismic and Sequence Stratigraphy 2006




    Due Feb 2 (Thurs)

Lab #2: Seismic-Stratigraphic Facies Interpretation of a Prograding Clastic Wedge

Notes added 2/6/06: need clear coloring scheme. Woodbine wedge does pinch out on most lines – have to look carefully for it. Faint onlapping reflectors. No wood in Exxon ben ogle?  Possible ivf – woodbine does continue up above buda on one line.
This exercise uses seismic sequence and seismic facies analysis to:

1) Identify depositional environments in a prograding clastic wedge.

2) Predict sand-prone areas within the wedge.

3) Guide well-log correlations toward an accurate interpretation of bedding geometry.

4) Establish regional correlations.

Materials included:
Instructions                                 

Electric log cross-section                        

Seismic facies code system, plus 1 Appendix (Seismic Facies Mapping)         

4 detailed synthetic seismograms with formation tops marked                            

-Shell Southland Paper Mills No. 1            

-Shell Southland Paper Mills No. 2  

-Placid No. 1 Davidson-Dorrance   

-Exxon Ben Ogletree No. 1 (8.5x14”)
1 Transparent sheet: Synthetic seismogram overlay for the above 4 wells

1 Basemap

4 seismic lines (oversized black and white copies), lines 1, 1-A, 2, 4.          

The stratigraphy of the interval of interest is as follows (in stratigraphic order from oldest to youngest): Buda Limestone (Albian-Cenomanian), Woodbine (Cenomanian), Eagle Ford Shale (Turonian), and Austin Chalk (Turonian-Coniacian).              
1) Seismic Sequence Analysis:
a) Identify reflection terminations with red arrow on Line 1-A in the zone of interest (1.7-2.4 sec. at the north end of the line, and 3.1-3.7 sec at the south end of the line). Also, clearly trace the sequence boundaries defined by these arrows with various colored pencils.

b) Identify the boundaries of the prograding Woodbine wedge on Lines 1, 2 and 4. In other words, mark arrows on reflection terminations and trace the sequence boundaries as before. This includes onlap by the Eagle Ford on the front of the Woodbine where this is apparent.  Do you recognize any other prograding wedges on these lines? Highlight with red any other prograding wedges that are obvious.

2) Seismic Well Ties:

   a) Tie the Ogletree and Davidson-Dorrance wells to Lines 1-A and 2. "Tying" means

transferring formation tops from the well logs and synthetics to the seismic section using the

synthetic seismograms on the transparent sheet. How far up, relatively speaking, onto the

underlying Buda shelf does the Woodbine sequence go on each line? 
b) Tie the two Southland Paper Mills wells on Line 1. Along bedding planes (i.e. reflectors) demonstrate changes of sand to shale within the Woodbine sequence – use a simple coloring scheme to show this on the seismic line.
3) Seismic Facies Mapping:

a) Identify the Buda shelf margin on Lines 1, 1-A, 2 and 4. You should see a topographic expression of the shelf margin on your seismic lines. Indicate where this shelf margin is at the top of the seismic lines.

b) Plot the trend of the Buda shelf margin on the base map. The shelf margin passes through the Phillips Coke 'A' No. 1 well on line 3.

c) Using the seismic facies code system defined in the provided article (A-B/C), describe seismic facies units within the Woodbine sequence on Line 1-A (mark at the top of the line)
d) Describe seismic facies units within the Woodbine sequence on Lines 1, 2 and 4.

e) Make a seismic facies (A-B/C) map of the Woodbine sequence (use the basemap).   Assume that the sequence is not present on Line 3. Map only the Woodbine, making clear the limits of its extent. Onlap of the Eagle Ford does not go on this map (leave that on your seismic sections only). See an example of a seismic facies map in the appendix.
f) Interpret a depositional environment for each seismic facies unit, and annotate paleoenvironments on your (A-B/C) map. Note that this interpretation applies to the end of the Woodbine deposition, an important distinction because environments have prograded over time.

g) Predict sand distribution in the Woodbine sequence from seismic facies data and color sand-prone areas yellow on your map (thus indicating potential reservoir units).

4) Well Log Correlation:

a) Use your seismic interpretation to aid correlation of the Woodbine sands shown on the electric-log cross-section (the electric logs have already been interpreted as sand/shale ratios on this). The cross-section is parallel to Line 1. The G.M.A., S.P. Mills No. 2B well is 1.5 miles to the east of SP 2200 on Line 1-A and the G.M.A., S.P. Mills No. 1B well is 2 miles to the west of SP 2309 on Line 1. Mark your correlations on the electric-log cross-section.

b) Sketch additional bedding planes in the lower, fine-grained part of the sequence.

TO TURN IN:

1) Completed, annotated basemap

2) Four interpreted seismic lines

3) Correlated electric-log cross-section

4) Answer to question 2a.

