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1. Introduction

The Cameron Hills Three Dimensional Seismic program lies between latitude 60°2.20’
and 60°4.40' north, and between longitude 117°28.0' and 117°31.15' west. The
Cameron Hills Three Dimensional Seismic program (3-D) was acquired in the first
quarter of 1993, at Cameron Hills, Northwest Territories. The 3-D was acquired to
provide detailed mapping of the Middie Devonian in the vicinity of the HB Cameron A-05
and Paramount et al. Cameron M-73 wells. The 3-D survey area is approximately 53
kilometers southeast of the community of Kakisa, inmediately north of the
Alberta/Northwest Territories border. The 3-D covers an area of 13.43 square
kilometers encompassing the following Significant Discovery Licenses; SDL 7, SDL 9 and
SDL 103, as well as Production License 4 (Figure No. 1). The 3-D program was
designed to yield subsurface coverage including and surrounding wells HB Cameron A-
05 in grid area 60°10'N: 117°30'W, and Paramount et al. Cameron M-73 in grid area
60°10'N; 117°15'W. The program was acquired by Paramount Resources Limited and
Tarragon Oil and Gas Ltd., now known as Marathon Canada Limited, with field work
performed by Halliburton Geophysical Services. The total expenditure for the Cameron
Hills 3-D program was $516 033.44, shared between Paramount Resources and
Marathon Canada at 88% and 12% working Interests respectively. The Cameron Hills
3-D was acquired to aid in the mapping of the Middle Devonian Carbonates targeted for
hydrocarbon development, including the Slave Point, Sulphur Point and Keg River
Formations, and the Muskeg-equivalent dolomite Zone.
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2. Acquisition

2.1 Location Maps

Please see enclosed Figure No. 1, Figure No. 2 and Figure No. 3 for the location of the
Cameron Hills 3-D program at a regional scale, local scale and detailed scale

respectively.

2.2 Summary of Field Operations; Significant Dates, Weather
and Operations

The Cameron Hills 3-D field work commenced on February 25, 1993, witi the
deployment of the survey and line clearing crews. The 3-D program was 4( fold
vibroseis data acquired with source line spacing of 300m and receiver line spacing of
240m. These parameters generated 47.52 km of source lines and 57.00 km of receiver
lines for a total of 104.52 linear kilometers. The surveying of the program, using WILD
T16-T-1 and AGA-EDN equipment, lasted 14 days and was completed on March 10,
1993, (see Appendix No. 1 - Operations Report). With the subsequent processing of the
survey data, two topographic maps were generated to illustrate the relief over the
survey area and are displayed in Figure No. 4 and Figure No. 5. The survey data reveals
a relative flat plateau on the top of the Cameron Hills, with only 30m of relief over the
survey (see Appendix No. 2 — SEGP1 Survey Disc).

The recording crew was dispatched on March 21, 1993, and recorded data from iMarch
22, 1993, to March 28, 1993, with a patch consisting of 720 channels. The sub-surface
bins had dimensions of 30m by 20m. The crew recorded a total of 799 vibrator points
with a DFS VII recording system averaging 114 vibrator points per day. The vibrosels
sweep parameters were 8 sweeps per vibrator point with a sweep of 10-110HZ at
+3dB. There were no significant weather systems that passed through the area and as
a result no down days were encountered (see Appendix No. 1 - Operations Report).
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There was also no down days due to mechanical failures from the 25 wheeled vehicles
used on site. The Cameron Hills 3-D field data was delivered to Geco-Prakia in Caigary,
Alberta, for seismic processing. The field seismic data was processed with an elevation
datum of 800m above sea level and a replacement velocity of 2800 m/s (see Figure No.
6 - Processing Flow).

The detailed geographical coordinates of the Cameron Hills 3-D are shown in Figure
No. 2, with the subsurface bin map for the survey illustrated in Figure No. 3. Final
migrated seismic sections are displayed at 5 inches to the second and 64 traces to the
inch. Every fourth inline is shown in Appendix No. 3. Interpretation maps are enclosed
in Appendix No. 5. It should be noted that the scale of the seismic displays in Appendix
No. 3 allows for a 1:1 comparison with the 1:50 000 scale maps in Appendix No. S.
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3. Discussion
3.1 Background Information

A sum of 172, 2-D seismic lines, totalling some 1701 linear kilometers, and the new
13.43 square kilometers of 3-D data constitute the seismic coverage Paramount
Resources have in the Cameron Hills Area of the Northwest Territories. The Paramount
2-D seismic data base is comprised of industry trade data, all acquired by third parties.
The original field acquisition of the seismic data was accomplished during seven
different field programs starting back in 1967, Subsequent programs were then
acquired in 1968, two in 1984, 1985 and finishing with the Cameron Hills 3-D in 1993.
The early seismic data was acquired with field geometry that ylelded 600% and 800%
coverage, while the later data shot for the 1993 Cameron Hills 3-D reached 4000%
‘coverage. The data quality is fair to very good depending on the vintage of the seismic
data. The majority of the seismic programs were acquired using dynamite as the
energy source, except for one of the early programs and the Cameron Hills 3-D, which
utilized vibroseis as the energy source. In general, the correlation of significant seismic
reflectiuns is possible through out the area and the existing 2-D data sets acted as a
guide for the lay out of the newly acquired 3-D.

3.2 Interpretation

A series of six regionally correlatable seismic reflections were interpreted on all the 2-D
seismic lines in the application area to help in the positioning of the 3-D. The seismic
reflections events interpreted were a near Devonian Twin Falls, Devonian Slave Point,
Devonian Watt Mountain, near top Devonian Muskeg, peak above Granite Wash or
weathered quartzite event, and Granite Wash or quartzite event. On the 3-D, eight
correlatable seismic reflections were interpreted. The eight horizons from the top down
were the Devonian Wabamun, near Devonian Twin Falls, Devonian “Z-marker”,
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Devonian Slave Point, Devonian Watt Mountain, near top Devonian Sulphur Point,
Devonian Muskeg and Devonian Chinchaga. The above mentioned horizons are
illustrated in the synthetics generated for the M-73 and A-05 wellbores, which tie the
Cameron Hills 3-D (Appendix No. 4 - Well Synthetics). The interpreted events were
smoothed to remove the trace to trace jitter that existed with some of the horizons in
the 3-D seismic volume. From the smoothed seismic horizons, travel time structure
maps were created and isochron maps were generated between a number of the
different horizons and are included in Appendix No. 4 - Interpreted Maps. To generate
the desired Sulphur Point dolomite structure map, required for the evaluation of further
development drilling locations, a number of isochron and isopach maps were utilized.
The work flow followed to generate the Sulphur Point dolomite structure map begun
with the posting of the Twin Falls depth values from well control in the area. The
contouring and gridding of the Twin Falls structure surface was done with bias from the
Devonian Twin Falls time structure. This methodology utilized the regional trends from
the well control and local detall variations from the seismic time structure. The next
step was to calculate the Twin Falls to Sulphur Point isopach values from the well
control on the 3-D. Then calibrating this value, with the Twin Falls to Sulphur Point
isochron from the 3-D seismic, yielded interval velocities for each of the wells on the 3-
D. The interval velocities were then contoured and gridded generating an interval
velocity map from which further mathematical manipulations could be made. The
resulting product of the inteival velocity grid and the Twin Falls to Sulphur Point
isochron grid was the Twin Falls to Sulphur Point isopach grid. This isopach grid was
then subsequently contoured at a contour interval of 2.5m, to yield a new surface to
interpret. At this stage, a Sulphur Point structure map could be generated by
subtracting the Twin Falls to Sulphur Point isopach grid from the Twin Falls structure
map. The Sulphur Point structure map was then also contoured with a 2.5m contour
interval. In order to obtain the Sulphur Point dolomite structure map, a Sulphur point
limestone isopach map must first be generated. This was accomplished in much the
same way as the Twin Falls structure map was created, where variations to the regional
isopach derived from well control was biased in contouring and gridding with the Slave
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Point to Sulphur Point isochron derived from the 3-D seismic volume. The larger Slave
Point to Sulphur Point isochron values represent areas that have been potentially cut by
limestone eroding channels leaving thinner limestone isopachs. The Sulphur Point
limestone isopach was then subtracted from the Sulphur Point structure map to
generate the Sulphur Point dolomite structure map. From this surface, the structural
relief of the Sulphur Point reservoir was evident, resulting in the identification of oil
development locations.
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40 SUMMARY
@

A successful 3-D seismic program was acquired at Cameron Hills, N.W.T, during the
winter of 1993. The 3-D program covered an area of 13.43 square kilometers and was
situated approximately 53 km south of the community of Kakisa, N.W.T.. The 3-D
program was acquired by Paramount Resources Ltd. and Tarragon Ol and Gas to aid in
the mapping of the Middie Devonian Carbonates for future hydrocarbon development

drilling. |
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. PROJECT NAME: CREW:_(\Go
PROJECT NO: CONTRACTOR’S GEOPH LIC OR PERMIT G2
" LOCATION: Camegon MitsS BASE:_Phasriaunr Cane

TP RANGE WEST,

A.  DATES OF OPERATION:
. Surveyors commenced on_sigd 2583 Finished on Aag 10.98 Tm_'yi.”
2. Orills commenced on__a//A __ Finished on_o//a /A
3. Recorders left base on L sd/ 43 .
4. Recording commenced on szae @287 Finished on_flasdt.%% _2
S. Recording suspended on__at/m
6. Recording recommenced on_ nla .&(L
7. Recording comoleted on_47as 27.93 A

. 8. Vehicles released on__ag 299,98

8. PRODUCTION:
1. Mmber of kms shot 9.5
2. Number of 1ines ZZ
3. Number of shots taken___299.
4. Number of stations /’OEL
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6. Average dally production:

8) kilometres shot Yox.
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Average llole Depth /A : 4
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No. of Shot Points/Km. 12

Vibrating Source Pattern
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Sample Rate w
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1. Preld description of all vehicles (include and name sub-contractors):
‘ (s8) Number of Wheeled Vehicles: ___o&

(b) Number of Tracked Vehicles: —

(¢) Make & Model No. of Tracked Vehicles:

2. Pull Description of All Mrcnulooun/u-p. ete.:

?MAN.uorr' CLOSED camp , LOSATED 13 THE. cCaMERON HILLS AfBA . NWT
camp CONSISTING oF ont MAW guciomd TRAWER AND 3 OUTSIDETRAILERS

SURVEYING .
1. Equipment Used in Surveying: (JwD T -T-)
AQA - EDN
y 2. Method used to locate 1lines and stations by EDN, Chainage, etc. (vertical and
. horizontal datum used):

CONDITIONS (list all pertinent meteorological, topographic and other vorking
conditions affecting the survey, radio liaison, etc. Include kms of
existing line, nev cut line, access and distance description from
nearest locality or town to camp or program).

.
-




