
5. Jurassic Zone Play Results

5.1 Geological Overview

Jurassic deposition in the WCSB occurred in shelf conditions over much of the basin and in
deeper water conditions in the western portions of the basin. It is believed that there was extensive
deposition of Jurassic aged sediments, but those deposits were subjected to intense erosional
conditions leaving only remnants. Three major depositional cycles occurred with each cycle
characterized by coarsening-upwards or shallowing-upwards conditions. The first cycle had two
basin fill events, one represented by shale and siltstone deposits of the Nordegg Formation in the
west and carbonates and quartz-chert sandstones further east. The second event is represented by
deposits of siltstone, limestone and shale, and may include the prolific channel sandstone pools in
western Alberta. The second cycle of basin fill is comprised of the Poker Chip shale unit and the
Rock Creek sandstone deposits. These first two cycles were primarily filled by sediments coming
from the northeast to the southwest. Following the Columbian orogeny, the third cycle of basin
fill was dominated by sediments derived from the west and filling to the east. The third cycle
deposits are represented by the Kootenay-Nikanassin Formations.

Light and heavy oils in these plays are found in sandstone deposits in either stratigraphic traps or
in structural traps resulting from drape over older topographic highs. Stratigraphic traps result
from deposition on uneven erosional surfaces, isolation by erosion or by updip porosity pinchouts.
Seals are provided by Jurassic aged or younger shales, siltstones and tight sandstones. Source rocks
are believed to be Carboniferous or younger aged shales.

5.2 Williston Basin Region

5.2.1 Sawtooth Play

This play includes the heavy oil pools in the Sawtooth Formation sandstone on the Sweetgrass
Arch. It is limited by deposition to the east and west, erosion to the north and by the international
border to the south (Figure 5.1). Both stratigraphic and structural traps are present in this mature
play, and the majority of the pools contain heavy oil.

The Board’s assessment is based on a discovered oil-in-place estimate of 90.2 million m3,
contained in 188 designated pools (Table 5.1). This was supplemented by the addition of 102
identified potential pools, containing 3.5 million m3 of oil in place, in order to better define the
play’s distribution in the geo-anchored model (Table 5.2). There were no identified miscellaneous
pools for this play. The model projects an additional 1,422 undiscovered pools exist. They are
expected to contain 30.1 million m3 of oil in place. The projected pools include 46 pools that are
expected to contain more than 100 thousand m3 of oil in place each, these capture 23 percent of
the total undiscovered potential. The total resource estimate is 123.8 million m3, of which 27
percent was undiscovered at year-end 1998.
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The largest undiscovered pool in this mature play is expected to be only the 50th ranked pool with
0.5 million m3 of oil in place. This is dwarfed by the Ronalane Sawtooth B pool containing five
million m3 (Figure 5.2). The cross plot information suggests that the largest undiscovered pool
would occupy an area of only 90 ha with an average net pay of six metres (Figure 5.3). Industry
comments varied on this play, with some indicating that the undiscovered resource and the largest
undiscovered pool were too small and others indicating that the largest pool size was reasonable,
but that the resource was overstated. One reply indicated that the minimum pool size should be
increased to 160 thousand m3. The Board considered the effect of revising the minimum pool size
and found that it would reduce the number of developable undiscovered pools to just 17, with an
undiscovered resource of 4.0 million m3, one percent of the apparent play potential. The Board’s
supply cost analysis indicated that pools smaller than the proposed cut-off size were still viable. The
Board decided to proceed with the results as provided by the geological model.

Approximately 35 percent of the wells produced less than five thousand m3 each, accounting for
less than two percent of the total production. However, approximately 40 percent of the wells
produced more than 10 thousand m3 each, while 25 percent of the wells produced over
20 thousand m3. Approximately 95 percent of the total production was captured by wells
producing more than 20 thousand m3. The average supply costs for the Sawtooth play are
estimated to be in the economic range of $42-$46/ m3 (Supply costs are discussed in Chapter 7).
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In comparison with the GSC’s 1998 report, the discovered oil in place for light and heavy oils has
increased from 81.8 to 92.6 million m3 due to new discoveries and growth in existing pools. There
were 31 new pools found between year-end 1994 and year-end 1998.
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5.2.2 Shaunavon Play1,2

This play was originally defined to include only the oil pools in the Upper and Lower Shaunavon
shallow marine and shoreline sandstones along the east flank of the Sweetgrass Arch in
southwestern Saskatchewan. It has since been expanded to include the Jurassic Red Jacket
sandstone pools in southeastern Saskatchewan. This is because the Red Jacket sands are directly
equivalent to the Upper Gravelbourg and Shaunavon sections (Figure 5.4). They have a similar
style of trapping and are also sourced by Lodgepole carbonates. Lateral sealing is provided by the
tight sediments of the same formations and all pools contain heavy oil.

The Board’s assessment is based on a discovered oil-in-place estimate of 267.7 million m3 found in
131 discovered pools (Table 5.3). These discovered pools consist of 47 designated pools containing
253.9 million m3 and 84 assigned miscellaneous pools containing 13.8 million m3, about five
percent of the volume found in the designated pools. There are no potential pools for this play.

45

1 Canadian Society of Petroleum Geologists, Lexicon of Canadian Stratigraphy, Volume 4, Western Canada Including 
Eastern British Columbia, Alberta, Saskatchewan and Southern Manitoba, Editor: D.J. Glass, 1990

2 Canadian Society of Petroleum Geologists and Alberta Research Council, Geological Atlas of the Western Canada 
Sedimentary Basin, Compiled by G. Mossup and I.. Shetsen, 1994 
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The model projects an additional 896 undiscovered pools exist. They are expected to contain
203.4 million m3 of oil in place (Table 5.4). The projected pools include 156 pools that are
expected to contain more than 100 thousand m3 of oil in place each, these capture over 90 percent
of the total undiscovered potential. The total resource estimate is 471.0 million m3, of which 43
percent was undiscovered at year-end 1997.

The largest undiscovered pool is expected to be the second ranked pool at 25.2 million m3, behind
only the Dollard pool which contains 28.5 million m3 (Figure 5.5). The cross plot information
suggests that the largest undiscovered pool would occupy 5,000 ha with about seven metres of
average net pay (Figure 5.6). The only industry response noted the inclusion of pools outside the
original play area. The Board expanded the play definition. The expanded play area should also
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provide additional lands for new exploration efforts, especially in the sparsely drilled area between
Regina and Swift Current, Saskatchewan.

One-half of the wells have produced less than five thousand m3, capturing less than three percent
of the total production. Conversely, 15 percent of the wells produced over 50 thousand m3 each,
accounting for about 80 percent of the total production. The play’s average supply cost is
$36-$38/m3, the lowest of all the conventional heavy oil plays studied, making the Shaunavon play
an attractive target economically.

Compared with the GSC’s 1998 report, the discovered oil in place for heavy oil has increased
from 228.7 to 251.9 million m3 due to growth in existing pools and the inclusion of miscellaneous
volumes. There were no new pools found between year-end 1994 and year-end 1997.

5.2.3 Roseray-Success Play

This play is defined to include the oil pools in the sandstones of the Roseray and Success
Formations of southern Saskatchewan. The trapping mechanism for these pools is a result of
stratigraphic facies changes and unconformity traps. Seals are provided by equivalent-aged shales
or by tight sandstones of the same age or younger. Source rocks are believed to be from those
same shales or from deeper Carboniferous carbonates. The play is found in southwestern
Saskatchewan, north and northeast of the original Shaunavon play (Figure 5.7).
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The Board’s assessment is based on a discovered oil-in-place estimate of 187.2 million m3 found in
96 discovered pools (Table 5.5). These discovered pools consist of 25 designated pools containing
171.9 million m3 and 71 assigned miscellaneous pools containing 15.3 million m3, about nine
percent of the volume found in the designated pools. There are no potential pools for this play.
The model projects an additional 1,470 undiscovered pools exist. They are expected to contain
99.3 million m3 of oil in place (Table 5.6). The projected pools include 172 pools that are expected
to contain more than 100 thousand m3 of oil in place each; these capture about 75 percent of the
total undiscovered potential. The total resource estimate is 286.5 million m3, of which 35 percent
was undiscovered at year-end 1997.
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The largest undiscovered pool in this play is expected to be the tenth ranked pool at 5.8 million
m3, a tenth the size of the largest pool at Battrum (Figure 5.8). The cross plot information
suggests that the largest undiscovered pool would occupy 400 ha of area with an average net pay
of seven metres (Figure 5.9).

Historical information indicates that only one percent of the total recovery comes from wells that
have recovered less than five thousand m3 each, which represents 35 percent of the total wells
drilled in the play. However, 60 percent of the wells have produced over 10 thousand m3 each
capturing about half of the total production. The calculated average supply costs are in the
economic range of $41-$44/m3.

Compared with the GSC’s 1998 report, the discovered heavy oil in place has increased from 150.3
to 171.9 million m3 due to growth in existing pools and the inclusion of miscellaneous volumes.
There was one new pool found between year-end 1994 and year-end 1997.

5.3 Resource Evaluation Overview 

The Jurassic Zone has the smallest total volume of the three zones examined in this study mainly
because of the limited distribution of its three geological plays in the WCSB. About 60 percent of
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the estimated oil in place for this zone, 885 million m3, has already been discovered (Figure 5.10),
and half of that volume is in the Shaunavon play.

Over 80 percent of discovered reserves in this zone have already been produced (Figure 5.11).
Although undiscovered pools account for 40 percent of the total oil in place, they account for only
20 percent of the recoverable volumes. This mainly reflects the pool size distribution, as 80 to
90 percent of the undiscovered pools have oil-in-place volumes of less than 100 thousand m3. In
comparison, only 40 to 50 percent of the discovered pools have oil-in-place volumes of less than
100 thousand m3. It is anticipated that the bulk of future production will come from the
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undiscovered pools. An additional 24.7 million m3 of oil could be obtained through improvements
in production practices. 

The play-average recovery factors for the discovered pools in these three plays are 31, 22, and
33 percent, for the Sawtooth, Shaunavon, and Roseray-Success plays, respectively. These values
are relatively high compared with other conventional heavy oil plays. The high average recovery
factor for the Sawtooth play is due to the Grand Forks region pools, where there is a strong
natural bottom-water drive present and estimated recoveries can reach 50 percent. It is anticipated
that additional improved recovery from the discovered pools could increase the recovery by
another two to seven percent. The recovery factors for the undiscovered pools are projected to
range only from eight to 14 percent, less than one-half of the recovery values for the discovered
pools. The lower recovery is projected since the bottom water drive responsible for the higher
recoveries in discovered pools is not likely to be present in all areas.

5.3.1 Shaunavon Play

The Shaunavon play contains 53 percent of the oil in place, 40 percent of the reserves and
two-thirds of undiscovered resources in the Jurassic Zone. The Shaunavon is projected to have
1,027 pools and only 131 pools have been discovered to date. Eighty percent of the total pools are
projected to contain less than 100 thousand m3 of oil in place and another 15 percent of the pools
are projected to have oil-in-place volumes between 100 thousand m3 and one million m3

(Figure 5.12).

The total oil in place in the Shaunavon play is estimated to be 471 million m3, and 57 percent of
that, or 268 million m3, has already been discovered. Pools with oil-in-place volumes of less than 1
million m3 have a very minor role in the development of this play since only 14 percent of total oil
in place is represented by this group of pools. 
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Two-thirds of the recoverable volumes are found in discovered pools. It appears that pools with
more than 10 million m3 are the most important pools in the overall economic development of
this play. Approximately 60 percent of total recoverable volumes are contained in these pools, with
48 percent of total recoverable volumes in the seven largest discovered pools (Figure 5.13). Almost
80 percent of the recoverable volumes, and 26 percent of the total recoverable volume, will come
from undiscovered pools containing more than one million m3. This minimizes the importance of
the contribution from the smaller undiscovered pools.
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Small undiscovered pools play only a relatively minor role in the development of this play, as most
of them are below the minimum pool size cut-off of 91 thousand m3. The small pools that exceed
the minimum size will recover 13 to 14 percent of the oil in place (Figure 5.14). The recovery
factors for most discovered pools are in the 14 to 20 percent range; however, the recovery for the
largest pools are in the 20 to 30 percent range.

The majority of future recovery is expected to come from the undiscovered pools in spite of their
relatively low recovery factors since there are a large number of undiscovered pools and since the
discovered pools have already produced a large portion of their recoverable reserves. However, an
additional 9.1 million m3 could be recovered from discovered Shaunavon pools through optimized
production practices and initiation of additional enhanced recovery projects.

5.4 Summary

Since the last review by the GSC, the discovered oil-in-place volume of light and heavy oils for all
plays in the Jurassic zones has increased from 532.9 to 888.7 million m3, a growth of 67 percent.
Heavy oil represents almost all of the NEB total oil-in-place volume. While a significant portion
of the growth is due to the inclusion of the miscellaneous volumes, there has also been expansion
of the existing pools and some new discoveries made. There were 32 new pools discovered
between year-end 1994 and year-end 1997/98, primarily in the Sawtooth zone.

Although there are only three plays in this zone, the recoverable volumes are estimated to be
greater than those of the Carboniferous zone (Table 5.7). It is estimated that 60 percent of the oil
in place has been discovered, and that the remaining oil in place will be distributed in a large
number of smaller pools. Due to its reservoir properties and the presence of bottom water, the
average recovery factor for the discovered pools of 27 percent is relatively high compared with the
other conventional heavy oil plays. However, the average recovery factor for the larger number of
small undiscovered pools is expected to be closer to 12 percent. The combined recovery for the
Jurassic zone, both discovered and undiscovered pools, will be approximately 22 percent using
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current production practices. It is estimated that an additional 2.6 percent could be recovered
through improved recovery techniques.

The Board’s analysis of the heavy oil pools indicates that there is a significant amount of heavy oil
left to be found in these Jurassic plays in the provinces of Alberta and Saskatchewan. For the most
part, the undiscovered pools will be smaller than the pools already discovered, but there are a few
large pools left to be found. These large undiscovered pools may require development of a new
exploration strategy, especially given the larger area for the Shaunavon play. As well, some pools
may already be found but not yet recognized. Large pools may also result from the amalgamation
of a number of smaller recognized or miscellaneous pools, following aggressive pool extension
drilling.
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