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Figure 9.28. Synthetic seismogram for 14-4 and identification of

seismic events.
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Figure 9.27. Synthetic seismogram for 14-9 and identification of

seismic events.
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From the description of the geological cross-section above, it is

The seismic section (Fig. 9.24) as presented here is log normal
apparent that the seismic method would be unable to resolve the

polarity, ie., an acoustic impedance increase at an interface is

represented by a peak on the section.
seismic response to the Tindastoll Belly River A pool. Resolution of

beds giving a seismic response is dependent on the thickness of the

interfaces associated with the A and B sandstones, yet there is a

SEISMIC SECTION

y content of the seismic energy that produces

that response. Using the criteria of Kallweit and Wood (1982)
resolution of seismic events of the same polarity would require a
time interval of 11 ms, assuming 60 Hz data. For the A and B
sandstones this would imply an interval of at least 22 m. The
maximum interval between the A and B sandstone is 14 m+.

beds and the frequenc
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Figure 9.26. Synthetic seismic section match to seismic section

14-9 and
(16-10-36-1W5M),

16-10. From analyses of these logs a synthetic sonic log was created

bl

s that occur in the

lower Belly River section is not possible. The seismic response may

well detect changes, but it cannot resolve them.
Park shale. Modelling the

changes that occur in the section was begun by comparing the
section of the Lea Park

riable in average transit times. In 14-9-36-
Fm creates the pronounced trough that is the Lea Park event.

1WSM the transit time for the B sandstone ranges from 256 to
. 10-15 m below the Belly River Lea Park contact. This

The development of the seismic signature package that covers the
Belly River-Lea Park interface is dependent on the sequence of
sonic log, gives a quite acceptable match to the seismic section at

The sandstones in the lower Belly River section in the Tindastoll
210 ps/m, reflecting the cementation or pore infilling that appears to
be present. In the 14-9 well the transit times for the A sandstone
range from 235 to 262 ps/m indicating possibly a homogeneous
sandstone. The transit times for the underlying Lea Park shale are
variable near the Belly River-Lea Park interface. At 14-4, slightly
south of the seismic line, the transit time is 270 ps/m, at 14-9,

255 ys/m. This transit time tends to stabilize at approximately

for 16-10-36-1WSM. The synthetic seismogram that results from this
trace 18, (Fig. 9.26).

Therefore, for this data in this area, matched to a 28 ms, 28 Hz
sandstones and shales in the tower Belly River as well as the nature

available sonic density and dual induction logs for 14-4

Ricker, resolution of the stratigraphic change
of the upper section of the underlying Lea
transition in transit time within the upper

arca are extremely va

290 ps/m



The density of the sandstones and shales in the lower Belly River
Fm are quite variable (Fig. 9.21). This variability in density does not
appear to have a major effect on the reflection package at the lower

14-4-36-1W5S

Ricker O Phase

28 ms 28Hz
Normal
Wwith Density

Figure 9.29. Seismic model for 14-4.

Belly River level. Note the dramatic effect density has on the trough
60 ms above the top of the Belly River Fm.

The seismic events on the section were identified using synthetics
from both 14-4-36-1W5M and 14-9-36-1W5M. A 28 ms zero phase
Ricker wavelet, dominant frequency 28 Hz, gives a synthetic that
matches the data quite well (Figs. 9.27 and 9.28). Note: the 14-4
synthetic was extended to the Mannville Gp by splicing in the 14-4
sonic log 16 m below the top of the Lea Park Fm.

The acceptable identification of events and the model for 16-10-
36-1W5M indicated a seismic model along the line of the geological
cross-section should be made. The sonic logs for the wells used were
extended 300 m below the Lea Park using the sonic log from 14-4-36-
1W5M to eliminate end of log effects in the model.

The seismic model used are the sonic logs from 14-4, 14-9, 16-9
and the modelled log for 16-10. The resultant section, flattened at
the top of the Belly River Fm, is shown in Figure 9.29. On the
modelled section the Lea Park trough carries across the section with
varying amplitude. Note that the trough associated with the Lea
Park event is 4-5 ms below the geological correlations for the Belly
River-Lea Park boundary. The greatest variation in this model
occurs in the events above the Lea Park trough. The peak above the
Lea Park trough moves up in the section, from 14-9: 2 ms at 16-9;
5 ms at 16-10. Accompanying this shift up in the section is a
decrease in amplitude of the peak-trough-peak sequence above the
Lea Park event. This model does not allow resolution of the events
that are associated with changes in the stratigraphy in the lower Belly
River Fm, but indicates that changes in the seismic signature for the
section under discussion may be correlative with changes in the
geology of the interval.

The seismic section presented is log normal. The spread lengths
used in acquisition yielded a maximum of 6-fold coverage at the
depth of the Lea Park seismic event (Table 9.4).

The trough associated with the Belly River-Lea Park interface
correlates easily across the section, Figure 9.30, with considerable
variation in amplitude. The peak above the Lea Park is the seismic
event identified with the basal Belly River B sandstone. The ampli-
tude of this peak at trace 35 indicates the presence of a thick B
sandstone. At 14-9, 13 m of basal Belly River sandstone is deposited
above the Lea Park marine shale. The amplitude of the B sandstone
peak decreases beginning at trace 27. Accompanying this loss of
amplitude in this peak is the formation of a doublet peak above the

Table 9.4: Reserves and significant reservoir parameters of the
Tindastoll Belly River A pool.

Original Oil in Place 2.800 x 10%m3

Primary Recovery 10%
Primary Reserves 2.80 x 10°m>
Area 904 ha
Average pay thickness 35m
Porosity 5%

Water Saturation 33%
Shrinkage 0.88

GOR 50 m>/m 3
Density of Oil 827 kg/m’
Initial Pressure 5951 k Pa
Mean Formation Depth 11758 m
Discovered 1980
Total wells in pool 14

Wells currently producing 10

(June, 1988)

Lea Park trough. The formation of this doublet peak indicates either
a change In stratigraphy or an earlier onset of the peak of the Belly
River B sandstone. An earlier onset of the peak associated with the
Belly River B sandstone event decreases and there is an earlier onset,
the interpretation is that there has been development of a sandstone
above the B sandstone. As the B sandstone is productive at 14-4-36-
1WSM, build-up of a sandstone immediately above the B sandstone
could also be productive. This doublet gradually becomes a front-
loaded doublet, trace 24, 23. The time interval from the Lea Park
trough to the peak above the Lea Park trough has increased from 11
ms at trace 35 to 18 ms at trace 23. At trace 21 the section now
shows the lower part of the doublet peak to be dominant. From trace
21 to trace 19 there is almost complete cancellation of the peak
above the Lea Park trough. At trace 18 the event correlated with the
B sandstone is re-established and leads into the trough of the Lea
Park event. East of the gap, the section has a slightly lower fre-
quency. The time interval from the Lea park trough to the peak
above remains at approximately 18 ms. The width of the Lea Park
trough and the amplitude of the peak above indicates the presence of
a well-developed basal Belly River sandstone on the Lea park
surface, with little or no development of a sandstone above the B
sandstone.

Table 9.5: Acquisition and processing parameters for the seismic line

48 trace SN 338 B instrument
101 m group interval
9, L-10 8 Hz phones per group over 61 m
Field Filter 10-125 Hz, notch in
Energy Source Dynamite:
23kgs @18 m
Shotpoint spacing 202 m
Acquired 1976
Reprocessing sequence:
Demultiplex
Amplitude recovery
Trace gather
Instrument - geophone dephasing
Deconvolution: spiking, 1% prewhitening
Velocity analysis
NMO
Structural corrections
Trace equalization

Statics - surface consistent
cross-correlation
Mute 0 550 900 1200 ms
453 654 1358 2465 m
Stack 1200%
Filter 12/15 - 60/72
Equalization

Amplitude Coherency Enhancement

CONCLUSION

In the two examples of the lower Belly River Fm, two very
different seismic responses have been observed. These responses were
obtained on data that was acquired with, what might now be termed,
less than sufficient parameters for detection of shallow, stratigraphic
objectives. Both of these pools were probably discovered in drilling
for deeper objectives, but this should not deter the explorationist
from analyzing carefully shallower events on the seismic section that
might in conjunction with careful geological analysis lead to the
discovery of similar pools in the Upper Cretaceous section.
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