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Figure 3.47 Seismic expression across Clarke Lake field. 97
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carbonate is inferred from the discontinuity and increase in
amplitude of the Pine Point reflection (at trace 9 of Fig. 3.47).

2) Across the Klua embayment, an abrupt increase in amplitude
and decrease in frequency of the seismic image characterizes
the Pine Point carbonate surface. Correlation with the
synthetic seismic trace derived from the combined c-94-L
(> 1950 m) and d-96-L ( < 1950 m) sonic logs is shown in
Figure 3.49. Lateral distribution of the shale tongue is
inferred from the extent of the strong, coherent Pine Point
reflection (traces 79 to 128 and 175 to 223).
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Figure 3.50 Correlation of seismic data (left) with a synthetic
seismogram derived from the b-69-L sonic-log (Clarke Lake).

3) Within the Klua shale embayment, an abrupt transformation
of seismic signature (between traces 129 and 174 of Fig. 3.47)
is here interpreted as either a promontory of the Pine Point
bank edge or an isolated Pine Point reef. Seismic
characteristics of the Klua shale - Pine Point carbonate
interface are replaced by an apparent polarity reversal of the
Klua shale trough. The resulting "bright spot" could represent
an interval of tight limestone within a porous, dolomitized
Pine Point reef; surrounded by Klua shale.

4) On the proximal side of the Klua embayment, Slave Point,
Sulphur Point and Pine Point reefs form a massive carbonate
barrier which precludes seismic recognition of the Pine Point
horizon. Correlation of a nebulous seismic event (between
traces 224 and 351 of Fig. 3.47) is intended to depict the
approximate location of the Pine Point Fm.

Velocity generated pull-up and/or time-structure on the Pine
Point event below younger reefs is superimposed on the variable
seismic signature. The reflection exhibits 17 ms of apparent
time-structure between shale basin (d-lO-A) and carbonate barrier
(c-94-L). Incongruity with Pine Point structure depicted on the
geological cross-section is attributed to projecting the d-lO-A well
onto the seismic section from nearly 6 km off-line.

The reflection from atop the Slave Point Fm delineates the
morphology of the barrier-reef complex. Time-structural drape on
the Slave Point event over the Pine Point bank edge is attributed to
differential compaction, augmented by late stage tectonic activity.
Within the Klua embayment, a compaction-induced Slave Point
time-structure coincides with the postulated Pine Point reef, giving
credence to the interpretation. The a-4-D well penetrated the flank
of the barrier-reef complex, where a slope of 35° is estimated from
the seismic image. At the base of the slope, a lip of Sulphur Point
carbonate is seismically apparent, projecting 320 m into the basin
(between traces 79 and 95). A coincident time-structure on the deeper
Pine Point event is partially attributed to velocity generated pull-up.

Porous zones within the Slave Point-Sulphur Point sequence can
be inferred from the seismic response of the carbonate interval.
Correlating the synthetic seismograms for b-69-L and c-94-L with the
seismic line illustrates the concept. The b-69-L well penetrated a
non-porous limestone sequence which produces a relatively quiet
seismic response below the dominant Slave Point event (Fig. 3.50).
In contrast, porous dolomite facies predominates at c-94-L and a
subordinate limestone interval generates a strong seismic event below
the Slave Point reflector (Fig. 3.49). The high amplitude trough, half

a cycle below the Slave Point event, reflects porosity and the
following peak is generated at the porous dolomite - tight limestone
boundary. Thus, the non-porous limestone interval facilitates seismic
detection of the porous, dolomitized zones. In the absence of the
limestone band, seismic response of ubiquitous porosity would
resemble that of the tight, back-reef facies (Fig. 3.50). Distribution
of seismic "bright spot" anomalies within the Slave Point-Sulphur
Point interval, indicates the upper zone of porous dolomite occurs in
conjunction with the edges of the underlying Pine Point reefs.

Within the shale basin, acoustic impedance contrast between
dark, bituminous shales of the Muskwa Fm and calcareous shales of
the Otter Park Mbr allows seismic recognition of the boundary. The
Otter Park reflector is the off-reef equivalent of the Slave Point
event. Difference in time-structure (28 ms) of these equivalent
markers across the barrier-reef edge, manifests the
compaction-induced drape on the overlying Muskwa Fm. An
additional 20 ms of time-structural drape on the Otter Park event
coincides with the edge of the postulated Sulphur Point protrusion in
front of the main reef.

Shallower reflections from the Upper Devonian Tetcho and
Kakisa formations are identified on the interpreted seismic section.
Tetcho (or Kakisa) to Slave Point isochron delineates maximum
reefal development (isochron thins) and confirms time-structural
drape on the Slave Point event over the Klua embayment (isochron
thicks). Time-structure on the Upper Devonian events manifests
post-Devonian tectonics with a subordinate contribution from
structural drape.
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