











RESERVES AND PRODUCTIVITY OF ALBERTA’S PROVEN AND PROBABLE LIGHT, MEDIUM AND HEAVY OIL POOLS
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UPPER CRETACEQUS

LOWER CRETACEOUS

JURASSIC & TRIASSIC

MISSISSIPPIAN

WABAMUN & WINTERBURN

WOODBEND

BEAVERHILL LAKE

ELK POINT

BASAL PALEOZOIC

CLASTICS

Table 1: Summary of oil reserves in Alberta




RESERVES AND PRODUCTIVITY OF ALBERTA’S PROVEN AND PROBABLE GAS POOLS
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UPPER CRETACEOQUS 581 400 380 146 11.3 233 61 5.001 | 1,840 {21,20717,691| 3,516 | 797 | 2,718 3.3 22 5.5 300 .91 316 65 218 .06 207 80 127 | 3,774 | 207 2.73 12.9

LOWER CRETACEOUS 1,662 { 1,163 | 1,135 | 409 31.4 726 63 8,440 [156.240(11,071| 6,004 | 5,067 | 963 554 | 2.5 22 7.4 306 .88 109 70 76 07 75 27 48 (10,189} 530 | 18.85| 34.9

JURASSIC & TRIASSIC 188 143 128 24 1.9 103 80 306 735 303 179 124 | 1,929 | 417 4.2 13 16.5 | 340 .85 257 75 195 10 175 34 141 11,342 36 (8330 | 46

MISSISSIPPIAN 964 635 612 352 27.0 259 42 704 845 | 1204 § 842 362 1,923 | 834 7.4 11 16.1 332 .85 1,141 74 752 11 724 417 307 | 5,687 | 545 | 75.04 | 195

WABAMUN & WINTERBURN | 304 195 144 73 5.6 71 49 372 540 649 331 318 [ 1,430 | 691 8.5 12 12.2 312 .87 563 69 361 13 268 136 133 {1,801 | 118 | 6045 6.2

WOODBEND 397 288 213 132 10.2 81 38 375 212 494 216 278 1,812 11,773 | 152 10 15.7 327 .88 [ 1,877 68 |[1,360| .16 1,009 | 625 384 | 2,859 | 305 |147.06| 9.8
BEAVERHILL LAKE 269 204 128 28 2.2 99 77 105 242 232 135 97 1,509 | 436 7.4 7 14.6 326 .83 (1,114 76 844 12 530 118 411 | 2,932 | 177 [241.32| 10.0
ELK POINT 26 20 17 5 0.3 12 70 22 499 71 5 66 1,485 44 14.6 7 13.9 326 .80 53 76 41 15 35 9 45 432 21 96 1.4

BASAL PALEOZOIC

CLASTICS 3 2.4 2.1 0.2 0 1.9 90 6 28 89 1 88 2,204 | 227 3.6 12 20.5 342 .85 11 76 86 .14 76 6 70 171 9 — 0.005

NOTES: 1. RAW GAS INCLUDES ALL MEASURED, PRODUCED GAS VOLUMES AT THE WELL HEAD, AND |S NOT EQUIVALENT TO MARKET GAS IN THAT IT CONTAINS H:8, CO-,
WATER VAPOR, FUEL GAS SUPPLY AND REINJECTED GAS; WHEREAS MARKET GAS PERTAINS ONLY TO THE SALEABLE PORTION OF THE RAW GAS. IN MANY
INSTANCES THIS INCLUDES THE ENERGY EQUHVALENTS 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. PERWELL PRODUCTION AVERAGES ARE HiIGH DUE TO THE INCLUSION OF SOLUTION GAS INTHE TOTAL RAW GAS PRODUCTION VOLUMES.

Table 2: Summary of gas reserves in Alberta

XXl



PART C: SEISMIC SIGNATURES

N. L. Anderson, Ohio University, Athens;

R. J. Brown, University of Calgary; and

E. Greenwood, Canada Northwest Energy.

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 and/
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. such as produced by
spherical divergence, energy absorption, reflection and scattering.
‘The term differential attenuation is here defined as any lateral
change in the amplitud. 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 erroncous static corrections.
The latter could arise, for instance, in an areu where fairly recent
salt dissolution has created a collapse feature that extends a con-
siderable way up the section. This feature could be interpreted us a

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

Time-structural relief is comprised of both velocity-generated
relief and structura! refief. 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).

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 Larner (1984), and Jain (1986),
and Anderson et al. (1989) to mention just a few. Many of these
ideas are incorporated into the seismic signature classification
scheme used by Anderson and Brown (1987) and presented here (Fig.
1). In Figure 19, a peological 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.

SEISMIC SIGNATURES
|
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Figure 10. Seismic signatures (Anderson and Brown, 1987).
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changes in acoustic impedance contrast.
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Figure 19. The seismic model illustrating some of the components of
the seismic signature of a reef: 1) time-structural relief due to
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
interference.
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Table 4: Classification scheme for the seismic signature of a typical
Devonian reef.
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