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Figure 5.22. Seismic section through Apetowun Nisku pool.



GEOLOGICAL CROSS-SECTION

BIGORAY NISKU 'H' AND 'K' POOLS

T.52

T.53

T.51

R.21 W5

8

R.22

o

R.23
~

*
.....

ep~L1NE OF
Il'~

E UC REEF ,l
V; --..........

t'-.. ..;"
Q,UTLINE Of

~- 2NISKU REtF
~ 10- 13

17-1 ~
V

~ l/
........ ./

.....
@ 10- 34

~

The dry and abandoned well at 1O-34-51-22-W5M illustrates the
regional basin stratigraphy of the Upper Devonian sequence in the
Woodbend "West Ireton Shale Basin" (Stoakes, 1980, Fig. 2) and
overlying Winterburn Basin (Fig. 5.1). A total of 83 m of Ireton Fm
shale and 128 m of Winterburn Shale were deposited above the
Lower Leduc or Cairn Fm. In this location a very thin Cairn Fm
(approximately 35 m) is present above the Swan Hills Fm.

The dry and abandoned well at 7-15-52-22-W5M was drilled into
a full Leduc build-up. This well penetrated a 13 m thick zone of
clean Nisku carbonate which is separated from the Leduc Fm by 5 m
of Winterburn Shale.
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Figure 5.20. Index map of Apetowun Nisku pool.
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Two Zeta Lake reefs are interpreted on the seismic line between
traces 1 and 15 at 1.36 seconds two way traveltime and between
traces 74 and 123 at 1.35 seconds two way traveltime. The Zeta Lake
reef between traces 1 and 15 is difficult to interpret because it is
located at the end of the seismic line. Dimming of both the top
Cynthia Mbr shale and top Ireton Fm reflections are some seismic
indications of the reef encountered by the well at 14-3.

The well at 9-15-52-8 W5M is drilled into the Bigoray Nisku 'H'
oil pool (Table 5.1). This well does not fully penetrate the Zeta Lake
reef as drilling was stopped before reaching its base. The reef is
estimated to be 75 m thick witb net porosity thicker than 34 m
(>3%).

SEISMIC SECTION

This seismic example is a north-south seismic section through the
Bigoray Nisku 'H' pool penetrated by the well at 9-15 and the
Bigoray Nisku 'K' pool penetrated by the well at 14-3 (Fig. 5.17).
The seismic line is displayed at SEG normal polarity (Fig. 5.19).

The reef between traces 74 and 123 clearly exhibits dimming of
the peak representing the top Cynthia Mbr shale reflection. The top
Nisku Fm/Cynthia Mbr shale reflection shows about 10 ms of relief
over the reef. The peak marking the top of the Ireton Fm is dim
under the entire reef, in contrast to the previous examples where the
dimming occurred only under the flanks of the reef.

Structural drape of the Wabamun Gp reflection (10 ms of roll­
over) due to differential compaction of the Zeta Lake carbonate and
Cynthia Mbr shale is evident on the seismic section. Reflections
under the Zeta Lake reef show 5 to 10 ms of relief, which can be
largely ascribed to velocity pull-up under the reef.

GEOLOGICAL CROSS-SECTION

Figure 5.20 gives the location of the southwest to northeast
geological cross-section (Fig. 5.21) which shows the reef to basin
relationship of the "Nisku reef' which comprises the Apetowun
Nisku gas pool. It shows the intimate association and development
of the "Nisku reef' over the Leduc reef.
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Figure 5.17. Index map Bigoray Nisku 'H' and 'K' pool area.
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The well at 14-3-52-8 W5M is drilled into the Bigoray Nisku 'K'
oilpool (Table 5.1). The reef initiated in the Bigoray Fm and is 81 m
thick with 39 m of net porosity.

R.S W5

Figure 5.17 gives the location of the north-south geological
cross-section (Fig. 5.18) and shows the reef to off-reef relationships
of two oil-filled dolomitized Zeta Lake reefs of the Bigoray field.
The wells at 5-33-51-8 W5M (dry and abandoned) and 9-22-52-8
W5M (Ostracod oilwell) illustrate the regional basin stratigraphy.

SEISMIC SECTION

A Zeta Lake reef is interpreted on tbe seismic section between
traces 73 and 101 at 1.43 seconds two way time. Seismic detection of
the reef is difficult because dimming of the peak representing the top
Cynthia Mbr shale is not seen. The very porous carbonate of the
Zeta Lake reef causes the top Cynthia MbrlNisku Fm reflection to
remain strong over the entire reef. Also, the top Ireton Fm reflection
is strong under the reef crest but weak under the reef flank and
remains weak in the off-reef position.

Well 6-11-51-1O W5M is an abandoned Nisku oilwell drilled into
the the Pembina Nisku 'F' oil pool (Table 5.1). The reef initiates in
the Lobstick Fm and is 90 m thick with 68 m of net porosity (> 3%)
at the 6-11 location.

This seismic example (Fig. 5.16) is an east-west seismic section
through the Pembina Nisku 'F' pool penetrated by the wells located
at 2-11 and 6-11 (Fig. 5.14). The seismic line is displayed at SEG
normal polarity.

The well at 2-11-51-10 W5M is an off-reef abandoned Nisku
(Wolf Lake Mbr) oilwell, which produced 1158 m3 of oil prior to
abandonment. This zone is in communication with the main Zeta
Lake reef encountered at the 6-11 location.

Structural drape of the top Wabamun Gp reflection (approx­
imately 10 ms roll-over) due to differential compaction of the Zeta
Lake carbonate and Cynthia Mbr shale is visible on the seismic
section. The structural drape effects seem to extend over an area
wider than the extent of the reef proved by drilling, and it would be
difficult not to predict a reef at the 2-11 location, however the well
at 2-11 did not encounter any Zeta Lake reef. Slight pull-up effects
are evident on reflections beneath the Zeta Lake reef (approximately
5 ms on the top Beaverhill Lake Gp reflection). Pull-up effects are
minimal because of the highly porous nature of the reef.

oilwell) and at 6-25-50-9 W5M (dry and abandoned) illustrate the
regional basin stratigraphy.
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SEISMIC SECTION

A drape effect of approximately 10 ms in magnitude can be
observed on the top of Wabamun Gp reflector above the reef.
Pull-up of the Elk Point Gp and lower reflectors is readily
observable below the reef crest.

This seismic example (Fig. 5.22) is a northeast-southwest seismic
section through the Apetowun reef complex tying the 2-22, 7-15 and
10-13 wells (Fig. 5.20). The seismic line is displayed at SEG normal
polarity. A Nisku reef is interpreted on this line between trac~s 191
and 230 at 2.1 seconds two way traveltime. This Nisku reef differs
from those of the West Pembina area in that it is underlain by a full
Leduc Fm reef.

The top of carbonate (Cairn Fm) reflector climbs and dims near
the edge of the Leduc reef. The Ireton Fm is marked by a peak
immediately above the Cairn Fm horizon. The Ireton marker and the
overlying broad trough also dim and lose their coherency as the
Ireton Fm shales are replaced by the Leduc Fm. The Winterburn
Shale peak diminishes as the off-reef material is replaced by high
velocity carbonates of the Nisku reef at the 2-22 location. Also note
that the trough immediately above the Winterburn Shale/Nisku Fm
reef interval thins over the reef.
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1) Dimming and sometimes total loss of the Cairn Fm reflection
near the edge of the Leduc reef;

2) Dimming and loss of coherency of the Ireton Fm reflection as
the Ireton Fm shales are replaced by the Leduc Fm;

3) The Winterburn Shale reflection diminishes as the off-reef.
material is replaced by higher velocity carbonates of the NiSku
reef;

4) Roll-over of reflections above the Nisku and Leduc reefs due
to differential compaction of the reef and off-reef sediments;
and

5) Velocity pull-up effects under the reefs due to higher velocity
of the reefal section compared to the off-reef section.

1) Dimming of the Cynthia Mbr reflection which is a result of the
replacement of Cynthia Mbr shale with the higher velocity
carbonates of the Zeta Lake reef;

2) Dimming of the Ireton Fm reflection immediately under the
flanks of the Zeta Lake reef which is the result of a
defocussing effect caused by refraction of the wave front
through the lens shaped Zeta Lake reef. The reflection from
the Ireton Fm reappears under the crest of the Zeta Lake reef;

3) Structural roll-over of reflections above the Zeta Lake reef
which is attributed to drape due to differential compaction of
the Zeta Lake Mbr carbonate and Cynthia Mbr shale.
Structural roll-over of up to 15 ms at the Wabamun Gp
reflection is present on the seismic; and

4) Roll-over of reflections beneath the Zeta Lake reef which is
attributed to velocity pull-up created by the replacement of
the Cynthia Mbr shale with the higher velocity carbonates of
the Zeta Lake reef. Roll-over of up to 20 ms is present at the
Beaverhill Lake Gp reflection on the seismic. Sometimes the
roll-over is more than expected from velocity pull-up effects.
Some workers have suggested that pre-existing highs may be
present in some areas. .

Nisku reefs in the Obed-Apetowun area of the Deep Basm are
recognized using the following criteria:

THE

REEFS

FOR

NISKU

SEISMIC CRITERIA

IDENTIFICATION OF

The Nisku gas well at 2-22-52-22-W5M is the discovery well and
currently the only well recognized as having recoverable gas rese~es

in the Apetowun Nisku gas poo1. This well encountered a full thick­
ness of clean Nisku carbonate which is separated from the under­
lying Leduc by 8 m of Winterburn Shale. The Nisku Fm has 28 m of
net porosity (> 3%) and the reservoir contains 360 x 106m3 of gas
(Table 5.1).

The dry and abandoned well at 1O-13-52-22-W5M shows the
return to the regional basin stratigraphy. A total of 77 m of Ireton
Fm shale and 124 m of Winterburn Shale were deposited over 56 m
of Lower Leduc Fm at this location.

A number of criteria are used to identify Zeta Lake reefs on
seismic sections. Some Zeta Lake reefs may not show all of these
characteristics. These features are:
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