











diagnostic seismic character and is a stratigraphic trap that is not
seismically definable.

NIPISI

The seismic example from Nipisi (Fig. 1.28) is oriented east/west
near the updip edge of the Nipisi field (Figs. 1.22 and 1.26). These
data were shot for Geo-Trades in March of 1983. Four inline
vibrators were used spaced 11-m apart. Eight 12 sec. long, 70 -
10-Hz sweeps were summed at each shot point. A 96 channel DFSV
recorder was used operating at a 2 ms sample rate. Twelve fold
coverage was obtained by using a split spread configuration of
100.5-m at the near traces and 1675-m at the far traces. The source
interval was 134-m and the group interval 33.5-m. Nine 10-Hz
geophones laid out 4.2-m apart straddled each station and were
summed unweighted. The seismic line is of good quality.

This line was processed by Geo-X Systems Ltd. using the
sequence shown in Table 1.13.

TABLE 1.13: Processing sequence Nipisi seismic line

1 Demultiplex at 2ms;

2) Amplitude Recovery;

3) Instrument and Geophone Phase Compensa-
tion;

4) Deconvolution;

S) Statics-Elevation, Weathering and Drift;

6) Preliminary Velocity Analysis and Prelimi-
nary Surface Consistent Automatic Statics;

7) Display for Q.C.:

8) Final Velocity analysis every 24 CDPS;

9) Scaling;

10) Mute;

11) Final Surface Consistent Automatic Statics;

12) Stack 1200%;

13) CDP Trim Statics;

14) K-K Migration 90% RMS Velocities;

15) Noise Reduction Medium F-K;

16) Filter 10/14 - 70/80 Hz; and

i7) Equalization.

Five wells tie or have been projected into the seismic line. They
are from west to east: 4-26-80-8W5M, 10-23-80-8W5SM,
2-25-80-8W5M, 12-30-80-7W5M and 12-20-80-7W5M. The 10-23,
2-25 and 12-20 locations are oil wells and the 4-26 and 12-30
locations are dry holes. All wells except the 12-20 have sonic-logs.
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Figure 1.31. 4-26-80-8W5M -~ Velocity log and synthetic seismogram.
Synthetic traces generated by convolving the reflection coefficient
series with an Ormsby 10/15 - 60/65-Hz wavelet,

A representative synthetic seismogram has been included from the
4-26-80-8W5SM well (Fig 1.31} as it is the only well that penetrated
the Precambrian basement. The stratigraphically lowest reflection
identified on the seismic section is the peak generated from the Keg
River Fm/Precambrian (red). Thin Keg River Fm carbonates lie
directly on the Precambrian basement and, therefore, do not
produce separate and distinct seismic events. As can be observed on
both the synthetic seismogram and on the seismic section the
combination of these two produce a broad peak. Above this event is
the peak-trough-peak of the Slave Point (blue), Watt
Mountain/Gilwood (yellow) and Muskeg (blue) events which are
very similar to that observed in the Mitsue example. The horizons of
interest above the Slave Point event are the top of the Wabamun Gp
carbonate (peak in blue) and the pre-Cretaceous unconformity (peak
in yellow).

It is unfortunate that both the Mitsue and Nipisi fields do not
appear to be seismically definable using present day seismic
techniques. The problem lies in trying to resolve a discontinuous 3-5
m sandstone interval that lies between two large positive reflection

coefficients at a depth of approximately 1700 m. Conventional
seismic cannot resolve the sandstones into distinct events and as a
result the updip deterioration of the reservoir cannot be seismically
defined. In the future, very high resolution techniques may resolve
this problem but for now the Mitsue and Nipisi fields remain as
seismically undefinable stratigraphic traps.

CONCLUSIONS

Successfull exploration for hydrocarbon accumulations within the
Palecozoic clastic strata of the Western Canada Sedimentary Basin
requires careful integration of geological and geophysical
information. Attention to seismic amplitude and character in the
zone immediately above the Precambrian basement is crucial to
delineation of the Granite Wash reservoirs at the Red Earth,
Utikuma, Evi and Otter fields. Seismic modelling, which integrates
geological and geophysical concepts, aids in understanding the
changes in seismic amplitudes and character observed on the seismic
data.

The structural configurations of the Precambrian basement that
influence trapping of hydrocarbons, exhibit distinct seismic
expressions. The three most common trap types are illustrated in
Figure 1.2. Time interval mapping aids in the recognition of these
structural  configurations.

The first type of trap, illustrated in Figure 1.2, shows onlap of
Granite Wash zone sandstones onto a bald Precambrian high. A
reduction in amplitude of the trongh/peak associated with the
Granite Wash/Precambrian events, as the Granite Wash thins onto
the flanks of the Precambrian highs, is the main seismic
characteristic of this feature. Decreases in the time intervals,
Wabamun to Slave Point and Wabamun to Precambrian are
observed over these highs. This type of trap is illustrated in the
model shown in Figure 1.21.

The second type of trap involves the presence of Granite Wash
sandstones draped over Precambrian paleotopographic highs. The
trough/peak associated with the Granite Wash/Precambrian events
does not lose amplitude and is continuous over the crest of the
Precambrian high, A decrease in the time intervals, Wabamun to
Slave Point and Wabamun to Precambrian is observed over these
highs but may not be as obvious as over the bald type of structure.

The third type of trap involves post Muskeg Fm faulting which
preserves a thick Granite Wash zone on top of faulted Precambrian
highs. The diagnostic seismic characteristic of this type of trap is the
presence of a high amplitude trough/peak associated with the
Granite Wash/Precambrian events on top of the faulted high. The
peak associated with the Muskeg Fm is not seismically resolvable
over these faulted Precambrian highs due to the erosional thinning
of this interval associated with post-Muskeg Fm faulting. Time
interval mapping of the Wabamun to Slave Point and Wabamun to
Precambrian may show a decrease over this type of trap but is not as
diagnostic as over the first two types of traps discussed.

The two largest oil accumulations in the Paleozoic clastic strata
of the Western Canada Sedimentary Basin are the Mitsue and Nipisi
fields. Analysis indicates they are not seismically definable. The
examples discussed from the Red Earth, Utikuma, Evi and Otter
fields clearly show that careful analysis of seismic data are required
in order to resolve the complex structural and stratigraphic nature of
these traps.
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