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Figure 7.30. Seismic section, Sturgeon Lake South Triassic "An pool.
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SEISMIC SECTION

The cross-section runs southwest-northeast through the southeast
portion of the Triassic "A" pool and is comprised of three Leduc oil
wells (3-5L, 02/10-5, 1-9), an abandoned Triassic oil well (13-4) and
three abandoned wells (15-4, 10-11, 9-14). (Status symbols represent
the Triassic level.) The log pairs illustrated on the cross-section are
gamma ray and sonic transit time in each example excepting that of
15-4, where the bulk density log is depicted instead of sonic transit
time.

The Mississippian unconformity exposed Debolt Fm sediments in
this locale, and has been interpreted as draping over the edge of the
underlying Leduc reef. Overlying the Debolt Fm are Belloy strata
which are unconformably overlain by the Montney Fm. The
"flattening" of the Triassic unconformity surface mentioned earlier is
clearly demonstrated on the cross-section. Also, the subcrop of
Montney Fm sediments is demonstrated by the correlation of three
internal marker horizons ("A", "B", "C"). The producing zone at
13-4 has as its lower boundary the silty zone correlated as Marker
"C", and is sealed above by the Nordegg Fm phosphatic shales. The
trapping mechanism is believed to be structural drape over the Leduc
reef.

Drilling density north of the Triassic "A" pool is insufficient to
establish structural closure, but this is the generally accepted
trapping mechanism (Podruski et aI., 1987). Also, it is possible that
the presence of the underlying reef influenced facies distributions
within the Montney Fm, resulting in an accumulation of porous
sands flanking the ancestral high (Miall, 1976).

The location of the seismic line illustrated in Figure 7.30 is shown
in Figure 7.28. The geological cross-section of Figure 7.29 was
chosen to approximately parallel the location of the seismic line. The
seismic data were acquired in February 1979 using a single 2.27 kg
charge of dynamite at a depth of 12.2 m and a source interval of
134 m. A 48 channel DFS-V instrument was used in conjunction with
a symmetric split-spread receiver configuration having a near offset
of 134 m and a far offset of 1676 m. Receiver arrays were comprised
of nine L-15 10 Hz geophones over 33.5 m at a group interval of 67
m. This configuration of source and receiver produced 1200% CMP
coverage. Data were sampled at 2 ms on a 3 sec record with a 12-128
Hz field filter. The seismic section was produced using conventional
processing and is presented as a normal polarity section. (ie. An
increase in acoustic impendance at an interface produces a positive

Figure 7.28. Sturgeon Cake South Triassic "A" pool showing structural relief on the Triassic surface. Figure 7.31. Synthetic seismogram well 01-09-069-21 W6M.
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reflection coefficient resulting in a shaded deflection to the right on
the seismic section.)

The seismic data were correlated with the aid of several synthetic
seismograms, one of which is illustrated in Figure 7.31. This
synthetic seismogram was generated with a zero phase Ricker wavelet
having a central frequency of 30 Hz. The sonic log was simplified
using a blocking algorithm resulting in a 0.4 m sampling. The
original sonic log was sampled at 0.2 m increments.

The horizons correlated on the section are as follows:

Mannville - a continuous peak due to the transition from
Harmon Fm shale to Mannville Gp sandstone.

Gething - a fairly continuous peak due to the transition from
Bluesky Fm sandstone to Gething Fm interbedded silty
sandstones and shales. The velocity of the shales is such that
the Gething Fm has a higher average velocity than the
overlying porous Bluesky Fm sandstone.

Montney - a very weak discontinuous peak associated with the
transition from Nordegg Fm shale to Triassic interbedded
sandstone, shale and siltstone. This weak peak is
overshadowed by the large amplitude peak above it due to a
sharp increase in velocity within the Fernie Fm shale.

Debolt - a fairly strong peak resulting from the sharp transition
from Triassic and Belloy Fm sandstone and shale to Debolt
Fm dolomite.

Pekisko - an intermittent peak due to the slight velocity increase
from Shunda Fm argillaceous limestone to clean Pekisko Fm
limestone.

Banff - a strong continuous trough associated with the distinct
velocity decrease from the Pekisko Fm limestone to Banff Fm
shale.

Wabamun - a strong continuous peak resulting from the
transition from Banff Fm shale to Wabamun Gp limestone.

Z Marker - a continuous peak due to the sharp transition from
shale to marlstone within the Ireton Fm.

Beaverhill Lake - a strong peak resulting from the transition from
Ireton Fm marlstone to Beaverhill Lake Gp dolomite.

Muskeg - a weak peak due to the contrast between Muskeg Fm
anhydrite and overlying Watt Mountain Fm shale.

The seismic data is contaminated to some degree by noise, par­
ticularly toward the southwest end of the seismic line. This noise,
combined with the very small acoustic impendance contrast due to
the Triassic unconformity and Montney Fm sandstone-siltstone-shale
sequences, precludes detailed analysis of waveform signatures
associated with the particular porous member of the Montney Fm
which produces at Sturgeon Lake South. Acquiring data having a
broader bandwidth, particularly in the higher frequency range, may
reveal a Triassic seismic anomaly which is not apparent on the
seismic section (Fig. 7.30).

The seismic section clearly shows Leduc reef development on the
Beaverhill Lake platform at the southwest end of the line. The Leduc
event corresponds to the peak at 1.465 seconds at the 02/10-5
location. Drape of the overlying events is also illustrated by the
seismic data. A general thinning in the Montney-Debolt isochron
toward the northeast end of the line is indicative of the Triassic
subcropping in this area. Aside from these general observations, very
little information regarding the producing zone of the Triassic "A"
pool can be obtained from conventional seismic data.

SUMMARY

The reservoir of the Sturgeon Lake South Triassic "A" pool is a
porous sandstone having approximately four metres of net pay. The
trapping mechanism appears to be structural drape over the under­
lying Sturgeon Lake South Leduc reef. The play is poorly defined
seismically in that there is no discernible response due to the
presence or absence of reservoir. On the other hand, the draping
characteristic is clearly demonstrated with seismic data. It appears
that an exploration strategy for similar pools would entail geological
mapping to determine the presence/absence of reservoir quality
rocks, followed by seismic exploration to find a structurally
favorable location.
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