






WELL COUNT

WELL STATUS

OIL GAS GAS/
WATER

TOTAL
OIL WELLS

7,004 21,207 97 2,060 30,368

17,387 11 ,071 823 1,827 31,108

1,651 303 47 238 2,239

1,586 1,204 83 263 3,136

2,300 649 22 220 3,191

2,984 494 31 176 3,685

2,299 232 6 539 3,076

1,294 71 10 78 1,453

1,393 89 1 1,092 2,575

1,770 1,235 166 565 3,736

39,668 36,555 1,286 7,058 84,567 TOTAL WELLS

477. 437- 1. 57- 87- 99.57- % of TOTAL WELLS

ALBERTA CUMULATIVE PRODUCTION PROVINCIAL SUMMARY

Table 3: Summary of productive wells by interval, 1ll Alberta

OIL (M3) GAS (E3M3) WATER (M3) CONDEN (MS)

40/87 CUM + OIL 40/87 CUM +GAS 40/87 CUM
40/87

CUM
12/87 PROD 12/87 PROD 12/87 12/87

ACEOUS 1,623,222 224,171,187 5,276 3,774,288 207,417,539 17,691 2,197,700 138,615,754 270 19,769

ACEOUS 4,271,699 172,090,507 9,136 10,189,667 530,088,641 6,004 11,241,474 270,535,059 15,670 714,077

RIASSIC 1,131,135 1..0,412,155 1,201 1,342,554 36,820,257 179 2,154,474 36,220,066 2,384 176,273

ISSIPIAN 551,842 66,578,560 967 5,687,140 545,508,349 842 916,759 34,081,867 4,214 2,445,585

ERBURN 1,876,770 130,372,056 847 1,801,336 118,117,978 331 2,264,535 53,503,140 272 75,711

ODBEND 1,970,915 449,077,179 1,528 2,859,582 305,266,907 216 15,952,481 602,480,034 293 1,261,227

LL LAKE 1,882,754 302,159,339 1,533 2,932,195 177,039,489 135 10,499,150 296,998,258 ° 73,416

K POINT 1,370,632 112,895,648 790 434,274 21,553,804 5 1,112,704 28,652,971 55 26,086

LASTICS 1,278,670 98,838,585 809 171,494 9,036,382 1 18,835,723 1,148,654,793 ° 128

DEFINED 69,500 1,084,271 192 446,614 2,720,138 287 405,284 53,292,512 943 15,157

GRAND 16,027,139 1,597,679,487 22,279 29,639,144 1,953,569,484 25,691 65,580,284 2,663,034,454 24,101 4,807,429
TOTAL
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Reserves and production volumes of the Alberta portion of the
Western Canada Sedimentary Basin have historically been dominated
by carbonate plays which occur as subcrop and reefal traps. Al­
though the Paleozoic reservoirs remain strong producers, their over­
all contribution to the productivity is being gradually replaced by
more numerous but less productive Mesozoic reservoirs. This tend­
ency reflects the maturity of the basin and also shows a tendency
towards conservative investment strategies in moderate risk and
moderate return type plays. Seismic studies including 3D will play an
increasing role in the location and evaluation of these plays.

To January 1st, 1988 there has been some 39 585 gas zone com­
pletions in Alberta. A disproportionate number of these wells,
approximately 19000 occur in southeast Alberta and are attributable
to the Upper Cretaceous production of that area. The most signif­
icant initial reserves of gas in Alberta are from the Mississippian and
Lower Cretaceous intervals, which contained 27% and 31% of the
total marketable gas production. Production, however, has depleted
some 58% of recognized Mississippian reserves and 37% of the
Lower Cretaceous gas. Of interest is the fact that some 11000 Lower
Cretaceous gas wells have at one time produced in Alberta, although
there are some 15 240 recognized Lower Cretaceous gas pools. This
difference is attributable to the existence of many shut in single well
Lower Cretaceous gas pools which have never produced.

These data, when coupled with the increase in the relative contri­
bution of the shallow horizons show an ongoing change in gas pro­
duction in the province. Although many of the deeper carbonate
reservoirs are still strong gas producers there is a slow but continual
increase in the proportion of production from shallow low
productivity wells.

Of note in the analysis of gas production is the wide variance in
the productivity of the various horizons with the shallower horizons
showing the highest well counts and the lowest per well productivity.
[n the last quarter of 1987 approximately 17 691 on stream Upper
Cretaceous gas wells produced an average of 2 370 m3/d per well,
accounting for some 12.7% of the provincial production. [n the
same period approximately 135 Beaverhill Lake Gp gas wells pro­
duced some 2933 x 103m3 of gas accounting for 9.8% of provincial
gas production (note that these volumes include solution gas from oil
wells).

CONCLUSIONS

XIX
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RESERVES AND PRODUCTIVITY OF ALBERTA'S PROVEN AND PROBABLE LIGHT, MEDIUM AND HEAVY OIL POOLS
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Table 1: Summary of oil reserves In Alberta
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Table 2: Summary of gas reserves in Alberta

NOTES: 1. RAW GAS INCLUDES ALL MEASURED, PRODUCED GAS VOLUMES AT THE WELL HEAD, AND IS NOT EOUIVALENT TO MARKET GAS IN THAT IT CONTAINS H,S, CO"
WATER VAPOR, FUEL GAS SUPPLY AND REINJECTED GAS; WHEREAS MARKET GAS PERTAINS ONLY TO THE SALEABLE PORTION OFTHE RAW GAS. IN MANY
INSTANCES THIS INCLUDES THE ENERGY EQUIVALENTS OF CONDENSATES AND NATURAL GAS LIQUIDS (NGL'S).

2 PER POOL AVERAGES ARE DERIVED BY SUMMING FOR THE ZONE AND DIVIDING BY THE NUMBER OF POOLS.
3, PER WELL PRODUCTION AVERAGES ARE HIGH DUE TOTHE INCLUSION OF SOLUTION GAS IN THE TOTAL RAW GAS PRODUCTION VOLUMES,

XXI
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Figure 12. The focusing "rid defocusing effects of curved and
irregular surfaces.
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Figure 10, Seismic signatures (Anderson and Brown, 1987).

Figure 11, Phase andlor amplitude variations can result from lateral
changes in acoustic impedance contrast.

Time-structural relief is comprised of both velocity-generated
relief and structural relief. Velocity-generated relief is primarily due
to lateral variations in average velocity associated with facies
changes (Fig. 14) and with local thickness variations (Fig. 15). Struc­
tural relief (Fig. 16) can be syndepositional or postdepositional in
origin. Postdepositional relief results from geological phenomena
such as erosion, faulting, salt dissolution and differential com­
paction. Time-structural relief which is independent of the particular
reservoir is not considered to be a component of its seismic
signature. Again, as a word of caution, it may be noted that
spurious time-structural relief can result from erroneous statics
corrections (Fig. 17) or from overzealous processing (Fig. 18).

residual static error on the seismic section and "corrected" out,
creating a spurious "reef' or the like below the salt-bearing unit.

There are many modelling studies in the literature which demon­
strate the seismic effects of various stratigraphic features: Harms
and Tackenberg (1972), Meckel and Nath (1977), Neidell and
Poggiagliolmi (1977), Gelfand and Lamer (1984), and Jain (1986),
and Anderson et al. (1989) to mention just a few. Many of these
ideas are incorpora!ed into the seismic signature classification
scheme used by Anderson and Brown (1987) and presented here (Fig.
1). In Figure 19, a geological model and a corresponding two-dimen­
sional synthetic seismic section are presented in order to show some
of the components of the seismic signatures associated with reefs.
Table 4 illustrates one method of classification. Anderson and
Brown (1987) suggest that modified versions of this classification
scheme may be prepared and applied with advantage for any reser­
voir of interest, whether carbonate or clastic. Such tables may then
be used as qualitative and quantitative benchmarks against which
untested anomalies could be compared. In cases where untested
anomalies deviate significantly from the classification norm, sound
explanations, based on all available geological and geophysical
information, should be developed to account for the observed
deviations prior to drilling.
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The seismic signatures (or distinguishing seismo-geological
features) of western Canadian hydrocarbon reservoirs are generally
made up of two basic components: lateral character variations and
time-structural relief (Fig. 10). Ideally both components are geophy­
sical representations of geological features and are primarily func­
tions of the morphology of the reservoir and the nature of the basin
in which the reservoir facies were deposited: clastic or carbonate;
shale or evaporite.

Lateral character variations can be classified either as phase andl
or amplitude changes along seismic events or as changes in the pat­
tern of a sequence of events originating from a stratigraphic unit or
interval (this pattern is herein referred to as the seismic image). Such
lateral character variations, or seismic representations of strati­
graphic features, may include: variations in acoustic-impedance
contrast (Fig. 11 ) which may arise from gradational or abrupt facies
changes; focusing and defocusing of reflections from curved or
irregular surfaces (Fig. 12); diffractions; constructive or destructive
interference as a function of varying interval thickness (Fig. 13), and
amplitude variations which may be the result of differential atten­
uation. Following Sheriff (1973), attenuation is defined as any
reduction in the amplitude of seismic waves. SlIch as produced by
spherical divergence, energy absorption, reflection and scattering.
The term differential attenuation is here defined as any lateral
change in the amplitude of a seismic event which is attributable to
lateral variations in the attenuative properties of the relevant rock
formations.

Character variations which are independent of the reservoir are
not considered to be components of the seismic signature. In this
regard, one should be cautious of apparent (i.e. spurious) character
variations which can result from the application of, for example,
inappropriate stacking velocities, or of erroneous static corrections.
The latter could arise, for instance, in an are:, where fairly recent
salt dissolution has created a collapse feature tint extends a con­
siderable way up the section. This feature cOll!d be interpreted as a

XXII
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Figure 13. Constructive and destructive interference is a function of
interval thickness and acoustic impedance contrast.
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Table 4: Classification scheme for the seismic signature of a typical
Devonian reef.
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Figure 19. The seismic model illustrating some of the components of
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structure; 2) velocity-generated time-structural relief; 3) lateral
variations in seismic image due to a change in facies; and 4)
amplitude and/or phase variations due to: A) lateral changes in
acoustic impedance; B) the focusing and/or defocusing effect of
curved or irregular surfaces; and C) constructive and/or destructive
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Figure 18. Aesthetic processing can transform the seismic signature
of an erosional low into that of a carbonate reef.
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