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Figure 6.42. Banff structure contour map, Seal area, (Contour
interval 10 m). Dashed line is location of example seismic line (Fig.
6.44).
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Fragments of marine fossils including bryozoans and crinoids,
form the thin base of these mounds. The mound core, 30 m or more
in thickness, is also fossilliferous with interbeds of lime mud.
Draped over this core is a thin layer of crinoidal debris (Edwards
1986). Much of the mound has been significantly altered by
diagenesis. Stylolites are found mainly in the base and sometimes in
the mound core. There has been extensive recrystallization and
infilling with sparry calcite, reducing the porosity and permeability.
However, some fracturing is present, enhancing porosity and
permeability.

The geological cross-section (Fig. 6.43) is representative of the
Mississippian geology in the Seal area. Two wells, 10-34-81-13W5M
and 12-16-82-12W5M, are regional, whereas the third, 7-6-82-
12W5M, is the discovery well. The logs shown are gamma ray-sonic
pairs with the exception of a gamma ray-resistivity pair for 10-34.
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Figure 6.45. The sonic log curve (Fig. 6.45A) from 16-1-82-13W5SM
on the left has 23 m of Banff Fm carbonate which is replaced by
shale to the right. In the corresponding seismic response (Fig, 6.45B)
the Banff is “pulled-up” on the left and the carbonate event is a
broader peak.

The Debolt Fm is present in the 10-34 well but absent in the other 2
wells. A thin Pekisko Fru carbonate bank is present in all wells. In

the 7-6 well, there is about 45 m of mound. The sonic indicates the

better porosity of the mound core compared to the zones above and
below. The underlying Banff Fm is a low-velocity shale.

SEISMIC SECTION

The seismic section (Fig. 6.44) is an east-west line which templates
the discovery well 7-6-82-13 WSM. It was recorded in 1982 using a
dynamite source of 0.5 kg in each of a 2-hole pattern. Coverage was
1200%, group interval, 25 m and near and far offsets were 25 and
1200 m respectively.

The reflections identified on the seismic section correspond to the
Shunda Fm carbonate (a peak), Pekisko Fm shale (trough), Pekisko
Fm carbonate (a peak), a Banff Fm shale (strong trough) and
Wabamun Gp carbonate (peak). It should be noted that unless it is
built up in thicker mounds, the Pekisko Fm carbonate, at 10 to 12 m
thickness, is generally too thin to be seen seismically.

Figure 6.45 compares the seismic response between regional
carbonate bank and build-up. In Figure 6.45A the sonic from
16-1-82-13 W5M, with 35 m of Pekisko Fm carbonate, appears on
the left. On the right, 23 m of carbonate are replaced by low velocity
shales. The depth to the Banff Fm is constant. The corresponding
synthetic seismograms are shown in Figure 6.45B. The Banff Fm
event is pulled-up by the higher velocity mound carbonates, the time
of the carbonate event changes from a cross-over to a peak and the
peak above the Banff Fm trough becomes broader and stronger
(lowered frequency).

Several changes are observed between traces 340 and 375, which is
the location of a Pekisko mound (Fig. 6.44). The most noticeable is
the poor coherency at all levels below the Shunda Fm, which is
attributed to reduction and dispersion of energy within the mound.
Pull-up between 10 and 15 ms is observed on the Banff event. There
is dimming of the Pekisko Fm shale event as it thins over the mound
and the Pekisko carbonate event rises, merging with the peak above
it.

Of the wells, only 7-6 lies on the seismic line. The 10-34 well is
southwest of the line and 12-16 is approximately three kilometres to
the north. These latter two wells have been projected into the line to
illustrate the regional geology beyond the mound drilled in 7-6.

CONCLUSIONS

Until the Seal wells were drilled and analyzed, reefing in the
Pekisko Fm was considered unlikely or, at most, quite rare.
Although these structures are mounds not reefs, their porosity and
permeability make them viable exploration targets. Their seismic
expression is similar to that of reefs hence the criteria used for
reef-finding is valid for these features. Seismic is currently the only
tool being used to locate these mounds. They vary in size and shape,
but all are small, probably not more than 400 to S00 m long and up
to 50 m high. Since the mound core is the reservoir, it is necessary to
drill the highest point of these features as was done for the 7-6 well
where the seismic data indicated rapid thinning to the east and a
sharp drop-off to the west. At present only 2-D seismic is being

recorded, but if any of the features encounter lighter oil, 3-D seismic
may be justified and better delineation will be possible.
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