EXERCISE 2: Incised Valley Well Log Correlation
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Solution
. You can print this document and tape all pages in order to look at the complete cross-section.

. All the well logs (from left to right W-1, W-2, W-3, etc.) were placed side-by-side and aligned with the top correlation marker (dotted line at the top of each well log).

. For each of the SP curves (the right trace) the areas of the curve with the “0” or low SP values are inferred to represent shale, while high SP values are inferred to represent sand, i.e. those values further from center line.

. On each of the well logs shale is colored green and sand yellow.

. The adjacent well logs are correlated on the basis of similarly shaped curves, by drawing a boundary surface under each correlatable interval. 

. The cross-section is divided into parasequences and the system tracts are identified within each parasequence. The Maximum Flooding Surfaces (mfs’s) of each parasequence was identified first.  On the well logs these surfaces are interpreted to coincide with the occurrence of shale (kicks on the logs with the lowest SP values) just beneath sections that coarsen upward (i.e., the SP values increase, exhibiting a vertical funnel shape on the SP log).  Three parasequences (each parasequence being enveloped by mfs) were identified and were labelled from the base up as A, B, and C.

. The transgressive surfaces were indentified next.  These surfaces coincide with thin intervals of winnowed sediment that are produced as the sea transgresses across the underlying sediments.  Thus the inferred transgressive surfaces are thin intervals that show a slight increase in grain size over thin shale intervals that may in turn overlie blocky sands. The transgressive surface is often indicated on the SP by an increase in grain size and a coincidental local increase in resistivity which matches carbonate cementation. 

. The sequence boundary (SB) on the cross-sections was the final surface identified. This was picked at the base of the channel sands (incised valley fill).  A massive boxcar trend in log character was inferred to represent the channel fill of incised valleys and this fill was correlated to adjacent well logs.

. For each parasequence the total sand content in feet (utilize the middle log scale) was estimated while utilizing the middle of the log to mark sand body boundaries and triangles to record changes in grain size within each parasequence).  The values were recorded in a spreadsheet.  

. Based on the mfs surfaces and the identified channels, the systems tracts for each of the well logs (LST, TST, and HST) were identified.  Channel sands were interpreted to represent a Lowstand Systems Tract which was incised into the underlying Highstand Systems Tract,  and is overlain by Transgressive System Tract deposits.   Where no channels were present, the mfs were utitilized to identify the HST (the deposits above the mfs) and the TST (the deposits below the mfs).

. The final step should be to write up an analysis describing your conclusions based on your interpretation of the depositional setting and the evolution of each parasequence.

. You can review the data sheet sheet at the bottom of this file for more precise
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WELL A A A A A A B B B B B B C C

NAME | MFS TS [rST (NET SS)| SB |l VF (NET SS)|HST (NET SS)| MFS | TS [TST (NET SS)| SB [IVF (NET SS)[HST (NET SS)| MFS | TS
W-1 4650 | 4680 7 4703 23 0 F 4732 0 4732 0 0 4800 | 4839
W-2 4812 | 4831 0 4831 0 8 4885 | 4891 0 4891 0 9 4966 | 4994
W-3 4745 | 4766 0 4766 0 3 4821 | 4828 0 4828 0 4 4896 | 4920
W-4 4707 | 4721 3 4721 0 8 4778 | 4782 0 4782 0 4 4845 | 4871
W-5 4660 | 4670 0 4670 0 10 4723 | 4752 9 4779 28 0 4782 | 4818
W-6 4639 | 4644 0 4644 0 12 4692 | 4710 2 4760 50 0 4773 | 4800
W-7 4660 | 4663 0 4663 0 18 4713 | 4740 7 4790 50 0 E | 4810
W-8 4570 | 4584 7 4611 20 0 4628 | 4639 3 4639 0 10 4694 | 4719




C C C C
TST (NET SS)| SB[l VF (NET SS)|[HST (NET SS)
0 4839 0 0
0 4994 0 3
0 4920 0 13
0 4871 0 22
0 4818 0 25
0 4800 0 20
0 4810 0 9
1 4719 0 6






