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INTRODUCTION '

The Antoine Lake prospect (Permit No. 4398) is_located in
the Northwest Territories approximately 45 miles by road south-west of
Fort Simpson.

The permit area lies within the boundaries of latitudes
61°30' and 61°40' North, and longitudes 122°00' and 122°15' West
(grid 95-G-9).

Field operations, conducted by Explor-Alta Ltd. on behalf of
Aquitaine Company of Canada Ltd., commenced on March 15, 1971 and were
" completed on April 8, 1971,

The purpose of the survey was to further evaluate possible
carbonate and/or reef build-up on the Nahanni limestone formation.

Approximately 10 miles of sixfold subsurface coverage was

recorded using conventional seismic reflection techniques.

EXPLORATION PROCEDURE

1. Field Operations

Grading of the access road and bulldozing the seismic lines
(carried out by Keen Industries) was started on April 15. Drilling of
the single shot holes started a few days later and was completed on
March 31. The recording crew started on March 25 and the prospect was
finished on April 3, at which time line and camp clean-up was carried
out (by Astronic Seismic Contracting) and completed by April 8. The
drilling sub-contractors were Kunz, Miller and Alask (two conventionals,
one auger, one top-drive).

Field operations were conducted from Fort Simpson until

March 28, at which time a mobile trailer camp became available and
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located at the intersection of lines 61-34-7 and 25-03-2. Daily
flights by Cessna (Arctic Air Ltd.) got the crews in and out of the
prospect area.

The immediate prospect area lies just south of a plateau
(Martin Hills) and is essentially flat and featureless, except for the
crossing of the Liard river at the south end of line 22-03-2. The
ground consisted of frozen muskeg patches, with sparse and occasionally
dense spruce growth.

Drilling was exceptionally difficult below 50' where boulders
were encountered, slowing operations considerably. Depth requirements
were from 70' to 80' for shot holes. After 50', drillers were instructed
to drill for an hour or 80', which ever came first.

No problems were encountered with bulldozing, except at the
multiple crossing of the Liard river where ice bridges were built, and
blown up at the end of the survey. The only new cut trail was line
22-03-2; 1line 61-34-7 was already cut (spring 1970) and used as an
access trail.

The prospect was tied horizontally and vertically (Wilde Tl1A
theodolite) to a bench mark located near the Fort Simpson airstrip
(barometric elevation bench mark). Two traverses were run, from the
bench mark to the prospect and back, over the access road. All shot-
points were surveyed.

The exploration method consisted of seismic reflection,
coupled with refraction and uphole survey.

Four 120-foot holes were drilled and shots recorded every

10 feet up the hole (1/4 1b. and greased caps for shallow levels) along

cees/3



a spread with geophones located at 5', 10" and 15'.

_Every mile a direct and reverse refraction shot was taken
over a l-mile spread with geophone stations every 110 feet. 20-1b.
charges were loaded in the refraction holes. Direct and reverse shkots
were recorded one right after the other through a special arrangement
of two blaster boxes, one up and the other down the spread, with the
recorder located midway between two refraction sites.

The reflection spread was a quarter-mile layout (see attached
plate) with 12 strings of geophones (9 per string) at 110' spacing
between flags, making up a 24-trace split-spread technique. A sixfold
subsurface coverage was accomplished by having a shot hole on every
second group (220 feet between holes).

Boles were drilled 80' deep where feasible and pre-loaded with
a 10-1b. charge. The source pattern was a single hole with the center
of the nearest groups 110' away. EVS2 - 28-cycle geophones were used.

Data was recorded on 9-track 800BPI digital tapes using an
SIE field digital recording system comprising a PT-800 digital binary
gain set of amplifiers and PDR-Bé tape transport and recording modules.
Monitors and direct play-backs were obtained through a 52-channel dry-
rite camera. Recording filters were OUT on the low side and the
aliasing frequency (125 cps at 2 ms or 250 cps at 1 ms sampling rate)
on the high side. Most of the prospect was recorded at 1 ms sampling
rate to take full advantage of the up-ranging capabilities of the
system (every 15 scans). Although the zone of interest was quite
shallow (0.400 sec. and less, two-way time), 3 seconds of data was

recorded,
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2. Data Processing

All computations and processing of the data was carried out
by Aquitaine personnel, using the facilities of the IBM 360/44 computer
and SIE analog plotter. Seismic markers were referred to a datum plane
of +1000' above MSL; weathering and low-velocity-material layers were
replaced with an artificial layer with a velocity of 10,500'/sec.

Velocities and NMO corrections were derived from the velocity
survey of the Aquitaine Gulf M-34 well, velocity scans, X2 - T2 and
T - AT analyses.
| Considerable variations in thickness of the LVL were encountered,
drastically modifying the velocity functions.

Deconvolution experiments were attempted, although the "final"
sections were not.deconvolved. Digital filtering with a passing band
of 8-17-60-75 was performed on the data prior to sixfold horizontal
stacking.

All intermediate and final documents were displayed as wiggly

trace - variable area.

RESULTS, CONCLUSIONS AND RECOMMENDATIONS

Reflections identification was mainly based on correlations
with previously recorded data, as can be observed on the submitted maps.
The "Nahanni Limestone'" reflection stands out very well in
this area, and occasionally a reflection believed to originate from
the Cambrian and/or Pre-Cambrian ié observed; this is particularly
true at the north end of line 22-03-2, where this situation also coincides
with the cfata showing a much higher content of high frequencies (50 cps and

above). In general, though, it was not possible to map the €/P€ reflection
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(about 0.080 sec. two-way time below the Nahanni reflection at 0.400 sec.).

The data was in general of good quality, although locally
diffractions cause strong interference patterns, but this situation can
be exploited to our advantage for we can establish better velocity
control.

Occasionally, throughout the general area; erosional features
have been observed that might have affected the Nahanni formation, with
subsequent low-velocity material infilling (established mainly by
velocity studies and the physical behaviour of the Nahanni reflectiom).

Refraction profiling and velocity analyses on the reflection
data place the Nahanni event at an approximate depth of 1700 feet below
surface.

An interesting feature exists on line 61-34-7 between
SP, X-37 and F-90, and on line 22-03-2 between SP. X-101 and X-141.

This apparent "pull-up" on the Nahanni horizon is caused likely by a
higher-velocity zone above the Nahanni, and, indeed, we can see another
event (non-identified) over the area just described, featuring a time
difference of some 0.100 sec. (two-way time) maximum with the Nahanni
limestone. The validity of this anomalous zone remains to be established
by a very shallow exploratory well (less thamn 2000'), and this is, at

the present time, our recommendation.

RESPECTFULLY SUBMITTED,

AQUITAINE COMP. OF CANADA LTD.

7
1 /"
——r/

E. Malterre, Senior Geophysicist.

REVIEWED AND APP :

C>E§;ll:;EE:>y' /L&h(Zj\.L
D.G. Aubin, Chief Geophysicist.
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STATISTICAL SUMMARY

Operating days in area --cemmceccccccccccccccceceecene= 8
Total Field Recording HOUrSeweecemcccccmcmrccccmccccnna- 54
Total Coverage (mileS) =ececcmcccccceccceccanca- — 9.6
Total Number of shots taken -—--eme--ceee- ; ......... -== 303
Number of shots/Recording HOUTr -eecccccccccmcccccecna- 3.6
Coverage/Day (mileS) e-ewemcecccccaaa- e il 1.2
Total Number of Caps used e e 315
Total Dynamite used (1bs.) =-cecmmcccccmccccccccccceea 2750
Average Dynamite/Shot (1bS.) -e-ecmcccccccccccccccccaa- 9.1
Total Field Drilling HOUIS weeeccccccccccccccccacancax" 529
Total Drilling Footage =e-ececmcccceccccccccccccneea- 17,751
Total Number of Holes Drilled «-ccccccccaccccccaccaaaa 218
Drilling Footage/HOUY =-emeccccceccccccana- o i 33.6

Average Hole Depth (feet) ------ R — 81.5
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