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Figure 14: Graph showing the prediction error and validation
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error for the multiattribute analysis. While the validation
error decreases slightly for predictions using 7 and 8

attributes, 6 is determined to be the optimal number in order

J to avoid overtraining the data.

The attributes used in the porosity prediction
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Figure 15: a) The application of the neural network to the training data, the average

b)

Predicted Porosity
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Actual Porosity

error was 0.96% and the correlation was 89%. The prediction closely matches the

target log (PHIA), except at the bottom of some of the wells where it under-predicted

the values. b) Crossplot of the predicted versus the actual values of porosity. The
high number of data points is indicative of a volume-based approach, which gives
more statistically significant results (Hampson et al., 2001).

Figure 16:a,b) By exporting the created porosity volume
into a program that allowed the faults and seismic to be
viewed together in 3-D, it was possible to better visualize
the relationship between the faults and the predicted
porosity. Values below about 5% porosity were made
transparent so that the high porosity (producing) areas
could be highlighted. While some noise was predicted by
the analysis, c) especially on the edges of the survey, in
general the porosity was closely associated with the
mapped fault network. The highest porosity values were
also concentrated in the areas of intense faulting,
especially where the flower structures were located. It
was also apparent that although the main fault trend
continued at about 122 -302, the porosity development
did not continue with the trend. Instead the porosity was
better developed along the NW leit lateral step-over fault
Figure 7) that trended at 105-285, where there was also
a small flower structure
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CONCLUSIONS

The Saybrook fault system i1s consistent with a left lateral
strike-slip model, with the main fault movement
accommodated by synthetic Riedel shears. Fluid migration
may have been aided by the development of antithetic Riedel
shears that formed between the overlapping synthetic Riedel
shears (flower structures). This hypothesis is supported by
the porosity prediction using seismic attributes that illustrated
a clear relationship between high porosity values and areas
where there were flower structures in the fault zone.

Through the combined use of seismic attributes and fault
mapping in 3-D, it is apparent that faulting is one of the key
controls on dolomitization, and hence porosity development at
the Saybrook Field. For plays similar to Saybrook in which
the reservoir development is related to a strike-slip fault
environment, detailed fault mapping should help to illuminate
the impact these structures had on reservoir development.
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Figure 17: a) Transects through the porosity volume, high porosity is shown in dark reds, while low porosity is in dark blue and black. The volume was only
generated for the interval from the top of the Trenton to the Trempealeau horizon. Inline 93 through the porosity volume with Strong UN #1 shown and
Inline 33 with the productive Downes #3 on the left and the non-productive Downes #2 on the right. The porosity development is greatest in the areas
between the limbs of the flower structures. b) For comparison, the same inlines are shown in the reflection seismic volume.
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