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A digital seiamlc reflection survey for Canadian Pacific

01l and Gas Limited by Geophysical Service Incorporated was conducted

in the Tathlina Lake region of the Northwest Territories. The

survey extended from approximately 60° 30' to 61° 00' north latitude, and
from 118° 00' to 119° 30' west longitude, comprising federal land

permit numbers 3507-3509, 3511-3515, 3517,3518,4201,3566 (joint

permits held with Chevron Standard Limited) and CPOG permits

3510 and 6444 (see Program Location Map, Plate 1, and Line Location

Map, Plate 2), Access to the prospect was gained by using an

existing seismic trail which angled south from its intersection

at mile 150 on the Fort Simpson Trail,

Field recording began on January 4, 1969 and was completed
on March 29, 1969. During this time approximately 2500 reflection
profiles were shot, comprising a total of 221 miles of line.

Field recording data was processed by Geophysical Service
Incorporated TIAC Computer Centre Calgary. Interpretation of the

seismic data was performed by Canadian Pacific 0il and Gas Limited,

Geophysical Department,




Equipment leaves Calgary

Recording commenced

Recording completed

Equipment returns Calgary

Number of Reflection Profiles
Number of Reflection Shots

Sur face Coverage (with tail spreads)
Number of profiles per 10 hour day
Nuwmber of holes drilled

Total Footage

Average hole depth

Feet drilled per hour

Number of Rock Bits used

Number of Iasert Bits uscd

Total Mud used

Total Bran used

Total Dyuamite used

Total Caps useu

Total Bulldozer time

Total Number production days

Total Nuwber travel days (inciudes camp move)

Weacher days

December 28, 1968

January 4, 1969
March 29, 1969
April 2, 1969
2,495

2,762

220,78 wmiles
23,88

2,505

114,134 feet
45,56 feet
18,80

56

673

46,750 pounds
9,050 pounds
3,750 pounds
3,120
4,534,50 hours
81

13
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EQUIPMENT

All equipment used on the prospect was wheel mounted,
a) Velicular Equipment

1 Party Manager Pickup

1 Recording Truck

1 Shooting Truck

1 Survey Pickup

1 Cable Pickup

1 Spare Cable Pickup

2 priil Trucks with 1000 Mayhew drill unit mounted

2 Water Trucks

1 Supply Truck

1 Northern Auger Contract Drill Truck with 1000 Mayhew

drill unit mounted

o

Northern juger Contract Water Trucks

Pankiw Contract D 111 Truck with Failing drill unit

=

and air compressor mounted
1 Pankiw Contract Water Truck
b) Camp_Cquipment
1 ATCO Camp on wheels, consisting of 1 kitchen unit,
1 wash unit, 2 sleeper units and 1 office unit
1 30 iV Diescl electric light plant
1 shop with tools

1 Single side band camp radio

PERSONNEL
1 Party Manager

1 Instrument Engineer

1 Instrument Engineer Trainee
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Shooter

-

Surveyor

—

Rodman

7 llelpers

»

Drillers

»N

prill Melpers

4 Contract Drillers

Contract Drillers' Helpers

—

techanic

3 Canp Versonncl

4, TIULD CenDiT

Terrain was generally flat, muskeg coverad, with numerous
small lakes and marsles. Several areas of floating muskeg wcre also
encountered, Only thin stands of small conifers existed in these
areas. Lines cut tlhirough the muskeg were usually very rough,
resulting in long drive tires fow the vohicles and necessitating
many camp moves. Iu all, nine camp locations were used.

Thicker vcands of larger counlferous and deciduous trees
grew on the higber elevatious, neal rivers and the larger lakes.
Lince cut in theso areas were sencinlly Cfairly swooth, and travel
times were nucl inprovea,

Weathoer corditions voried Jron extreme co!d January to
mid-February, noderating to milder wiater conditions to the end of
Mare! . hout two feet of onow was preseat on the ground at the
start of the job, with an additional foot ra1ling during the period

worked. Generally, wind was not a prowinent factor,
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111, FI7L0_PROCTDURES

1. RECORDING

All data were recorded digitally on magnetic tape using
Texas Instruments 21 - Track DFS III Digital Pield %Hystem with
binary gain seismic amplifiers. Gain information was recorded on
tape in four special bit locations, making possible the recovery
of true amplitude information when the data were processed.

Data were recorded at a 1 millisecond sample rate, with
the exception of the first days shooting (Line 2, S.P, 94-101) which
was recorded with a 2 millisecond sample rate.

The filters used in recording the data were as follows:

a) Line 2, S.P, 94-101

Low = 8 HZ (36db/octave slope)
High = 124 HZ (72db/octave slope)
b) Line 2, S,P. 4-85 and 102-200
Line 1, S,P, 1-196
Line 4, S.P, 2-493
Low = 18 HZ (36 db/octave slope)
High = 248 HZ (72db/octave slope)
c) All remaining shot poaints
Low = 8 HZ (36 db/octave slope)
High = 248 HZ (72 db/octave slope)

The steep slope of the high cut filter provides the alias
filter, the filter being 70 db down at one-half the sampling frequency.

Both the uphole and time break were datonated and recorded
remotely by radio., However, on portions of the survey a direct
uphole measurement was taken in conjunction with the recorded uphole

by hooking the uphole seismometer directly to the camera. The direct
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uphole reading was displayed on the monitor record, but was not recorded

on tape.

All field recordings were displayed on Dri-write paper as
wpirect”" monitors, thus a difference in timing exists between the
direct uphole (displayed on channel 25 of the direct monitor
records), and the recorded uphole (displayed on channel. 6 of the
direct monitor records) due to the read-write head delay. The
direct monitor is produced by reading the recorded data from tape
just after it has been written by the write head. The time required
for the data written on tape to travel from write to read heads
is 6.7 milliseconds for data recorded at two millisecond sample
period and 3.3 millisecond for data recorded at one millisecond
sample period. Therefore, on the direct monitor the time break
and timing lines are displayed at true time and all other displayed
information, including uphole break and seismic data, are delayed
an amount dependent on tape speed.

The digital recordings were played back for a number of
shot points. Playbacks can be made as either amplifier playbacks
or direct playbacks.

Amplifier playbacks are made through the binary gain
amplifier system, where bandpass filtering and playback gain can
be selected as desired. No auxiliary information is displayed on
this type of playback,

Direct playbacks display all seismic traces and auxiliary
information. The playback signals are generated from the digital-
to-analog converter, smoothed by the playback filter cards, and go to
the camera. Since all data are read from tape, seismic and

auxiliary data retain their true time relationship except for the phase

shift in the filters for the galvanometers,
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Other primary recording parameters are listed in the

following table:

Record length 2,0 seconds

Uphole seismometer offset 10 feet

Gain mode Operate

Gain constant 30 db

Initial gain (average) 66db, channcls 1-4, 21-24

60 db, channels 5-8, 17-20

54 db, channels 9-16

rianl gain 114 db

Upper set limit 75% of full scale
Lowver set limit 18% of full scale
Release rate Medium

Trip delay .256 seconds

60 11Z notch filter Out

Instrument tests to check dynamic range, amplifier noise,
DFS notse, and A,7,0 cirecvitry were run daily before commencing
production shooting. Also, 0,5,7.'s field service divistion ran
more extensive (}Uw‘li‘L)’ control tests throughout the winter to ensure

that all svstew modu'es were functioning within specifications,

2.,  SH OCL 104 D _SPi DIITAILS

Normal field procedure culled for four-fold CDP shooting.
Attempts were made throughout the prospect to shoot deep uphole surveys.
However, difficult drilling conditions prevented most uphole surveys
from ext nding deeper than 90 feet. The shailower uphole surveys
were used to check for the depth at which optimum signal to noise
ratio would be seen, Occasionally a shot considered too heavy and
one considered too light were recorded from a hole also shot with

optimum charge size, Final decision on the charge size and shooting
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depth were made by representacives of C,P,0,G. Spread details

are listed below;

Type of coverage . . . . . « o «

Spread layout . . . . . . . . ..

Number of groups . . . . . . . .
Growp spacing . . . . . . . . .
Group pattern . . . . . . . .

shot Point spacing . . . . . .

Shot pattern , . . . . . . . .
Seismometer data . . . . . . . .
Charge size o o . . . . . 0 .
Hole denth o . o . . . ..

3. SURVSYING

4 Fold CDP

split, roll-along shnoting,
1800' - 0 - 1800', with 75'
from shot point to center
of groups 12 and 13 (sce
Plate 3)

24 groups, group length of 136'
15C', center to center
Inline with spread

450"

Single holes

Hall Scars 20 liZ phones,

9 phones per group at 17°'
intervals

1% pounds

Attempted to keep depth at
45', but due to difficule
drilling conditions depths

werc often considerably shallower

The horizontal survey was obtained by theodolite, Numerous

turning points were cstablished along each line, and horizontal control

was maintained by turuing deflection angles at cach turning point.

Accurate distances between turning points were maintained by chainage.

Shot points were then located every 450 feet along the traverse lines.

shot point number 101 of Line 2 served as the basis of horizontal control
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for the entire survey. The latitude and longitude of shot point

101 was established by locating the North-West cormer pin of

36-134-1-W6M, set at 60° 41' 40.7" north latitude, and

117° 59' 57.9" west longitude by the Dominion of Canada Land Surveys

Branch, Using the given latitude and departure of the pin, and

the north and west chainages from the pin to the shot point, the

latitude at the shot point was calculated to be 600 42' 37,8" north,

and the longitude was calculated to be 1180 15' 13.0" west.

The azimuth of Line 1, which intersected Line 2 at shot point 101,

was established from a star shot on Polaris recorded February 24, 1969.

Bearings of all other lines were calculated from the bearing of Line 1.
Shot point 101, Line 2 served as the origin of coordinates

for all horizontal survey computations, and was given latitude

and departure values of 400,000 feet. It was also used as the

reference station for tabulations on C.P.0.G.'s seismic data sheets.
The vertical survey was obtained by transit. Two readings

were taken at each turning point to ensure accurate control elevations.

Each traverse was then double-run to check elevations at control

stations. Reference elevations for the entire prospect was a ground level

reading at 1002.0 feet taken in the center of the clearing at the
Placid Chevron Gull Creek well location, No evidence of the actual
well site could be found.
4., DRILLIN

Dr.ll power was provided by four drill rigs, working six
shifts per day. Three of the four rigs were water rigs, the fourth
being an air -water comwbination rig which drilled most of the winter
using air.

Drilling conditions varied throughout the prospect.

Muskeg was usually encountered in the top five to ten feet of drilling,
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with either clay, boulders, sand, gravel or limestone, or any
combinations thereof, encountered from the base of the muskeg to
total depth. Many blind holes, caused by concentrations of sand
or gravel, or by underground streams, slowed drill production
considerably. Long water hauls over rough terrain also
hampered production on certain parts of the prospect.

The higher drill production of the air rig was partially
offset by the fact that it had to skip many of the holes where
considerable gravel or water was encountered. These holes had
to be drilled by the water rigs.

5. BULLDOZING

Bulldozing was provided by Calgary Exploration Services Ltd.

Some difficulty was experienced at the beginning of the
prospect with the narrow-pad D-7's breaking through the muskeg.

The arrival of a wide-pad D-6 helped alleviate this problem. Line
cutting was not too difficult on the majority of the program, since
most of the lines were cut through muskeg areas where only small
conifers grew,

In all, about 221 miles of seismic trails were cut, using

about 3960 hours of cat time, Thus, each mile of cutting took

approximately 18 cat hours.




All data processing of field records was per formed by

Geophysical Service Incorporated TIAC Computer Centre Calgary.
1. General

The shallow geologic section having a comparatively short
seismic time period made the entire project area a challenge to any
data processing procedure. In order to determine optimum processing
parameters and a suitable processing sequence, and to ensure this
level was maintained in all stages of data handling, a number of
experimental programs were evaluated before and during production
processing.

Two different routes were followed in the Raw Time Processing
sequence, the underlying difference being in the manner in which
normal moveout functions were determined for each line or line
segment, An empirical, field record, T, - aT velocity approach was
taken wherever field record quality was such to support a reliable
velocity evaluation. Poor reflection signal quality on the field
records in specific areas forced a second route of decon;rolutton and
digital filtering prior to T, -aT velocity evaluation. While this
second route added one extra processing sequence step and added to
field - client turnaround time, it was deemed necessary to achieve a
reliable end product.

In general, binary gain true amplitude recovery, normal
moveout, equalization, deconvolution, digital filtering, with automated
first break and uphole picking make up the first processing step.
Package processing, permitting back -to-back processing eliminating
costly turnaround time, as well as enhancing reliability, was used

\

extensively.

The second stage of proucessing consisted of manually picking
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all reflection times for the same geologic event on each record
output from the first stage of processing. The Slave Point marker
was used along the majority of lines. These pick times were input
for dcrlvation of smoothed raw time statistical statics. Concurrent
with this second stage of the production data flow, first break plots
were being constructed and interpreted to yield final weathering
computation time adjustwents to reference the seismic section to a
1900 foot datum plane.

The final processing step consisted of applying the previously
derived statistical statics to single fold records which werc subsequently
stacked. Zero-phase digital filtering after stack was sometimes used
to overcome noise problems on sevaral lines. Time variant scaling
was also used on several lines to adjust relative signal amplitudes.
The structural corrections were then applied to the raw stack to yield
. the final structural section, which was subsequently displayed on film.

See Production Processing Data Flow Chart, late 5, which illustrates
the various phases of processing. In all cases only the first 1.500
seconds of the 2,000 sccond recorded field data was processed.

2, Production Processing - Raw Time

After various parameters required to process the data had

been determined, all data were processed following one of the two

An explanation of each of the

alternative routes shown in Plate 5.

processing steps follows:

a. Binary Cain True Amplitude Recovery (T AP )

The application of T,A,R, ensures that a true

relative amplitude relationship in a horizontal sense

is established for all ~vents, each event being

proportional in amplitude to its reflection coefficient,

T.A.R, has three objectives.

removal of field recorded gain

(a)
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(b) to compensate for loss in amplitude due to
' shot -receiver distance by addition of a

spherical divergence correction
(c) to compensate for the effects of earth

filtering effects, or inelastic attenuation

by applying an appropriate exponent to the

records

In the Tathlina survey, an exponent of 12,00 db
per sec., was applied over a gate of 0.0 to 1.000 seconds.

b. Normal Moveout (N

The two-dimensional time lag effects due to
finite signal propagation velocities and shot to
receiver distances make it necessary to apply space
(shot -geophone distances) and time (average velocity

. variation with depth) corrections if common depth

point stacking methods are to be effectively used.
field recording geometry must be known, An accurate
velocity picture, or velocity function, must be used
to apply normal moveout corrections.

A number of wells and corresponding well tops
were used initially to project a general area trend
and geological picture, Wells scattered around the

survey area served as a velocity grid control:

BRIGGS TATHLINA LAKL No. 5 60° 44% 44" W - 117° 31°' 09" W
BRIGGS TATHLINA LAKE NO. 3 60° 40' 29" N - 117° 31' 10" W
SHELL MOBIL ALEXANDRA NO, 6 60° 18' 45" N - 119° 18" 45" W
WILKINSON REDKNIFE NO. 1 60° 59" 26" N - 1199 11' 10" W
. WILKINSON REDKNIFE NO. 2 600 52' 29" N - 1190 22' 23" W
CALSTAN IMP. BOUVI:R L-69 60° 48" 34" N - 118° 43 00" W
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Time -depth curves for the above last three
wells were supplied, but near surface velocity estimates
had to be made. A raw time velocity function derived
from a sonic log analysis of Briggs Tathlina Lake No, 3
was primarily used as the starting point of all
derived functions. Plate A-9 of the Appendix relates
the well locations to the seismicline locations.

The average velocity (V) to the Slave Point was determined
from the raw two-way reflection time to the Slave Point
(To) versus the amount of moveout (aT) on this reflector
along the survey lines or line segments wherever field
record, or in the second processing route - deconvolved
and digitally filtered records, permitted a reliable
analysis., Using the calculated V to the Slave Point,

the sonigram-derived velocity function was appended to

it to obtain average velocities below the Slave Point and
immediately above it.

Precambrian and Twin Falls reflection times were
picked and a corresponding T, - oT analysis was carried
out wherever reliably possible, It should be noted that
the near surface function segment of later processed
lines was altered to enhance the recovery of very shallow
horizons which were refractively distorted.

Deconvolution (DCN)

The deconvolution operator employed over the prospect

was a 14 point, 4 millisecond filter which was designed from,

and applied to, every trace. The design gate for the filter

was from 0.250 to 0.850 seconds. Normalization of the filters

resulted in approximate equalization of average absolute




amplitudes of traces in auto-correlation gates after

application of the filters.
d, ero-Phase Digital n& Filterin
Initially a 27 point 20-70 Hz digital bandpass filter
was applied to the deconvolved data, Later, the bandpass
was increased to 20-80 Hz, Filters with a higher number
of points were used to attack severe low frequency noise
trains on single-fold records and on the stacked output of
later processed lines, CUxtremely strong ground-roll
conditions,in the 10-15 liz range, often obscured the inside
6 to 8 traces of the records in the zone of interest.
This ground-roll could not be completely removed, cven
with the use of a sharp cutoff digital filter,
e, gStatistical Smoothed Raw-Time Statics (C-3)
(i) Derivation
Whenever a line is shot using CDP methods,
each surface position is used a number of times,
When processing CDP records, it is necessary to
apply time shifts to individual traces which can
be related to the surface positions of the terminal
points - the shot and the receiver., C.J, Blum's common
surface point static synthesis is the basis of C-3
Statistical Statics, Its use enhances the reliability
of manually picked times over a series of near
traces from single fold records having a good
acoustical definition of a primary seismic event,
such as the Slave Point was in this area, and forms

a consistent set of static shifts to optimize CDP

stacking., Its output is a raw-time section. Its use




is recommended in areas where shallow markers are
suspected to be faulted or otherwise structurally

complex, and for optimum multiple interpretation,

(i1) Application
A simple static program was used to apply the

It included an edit option to zero

derived values.

Proper editing is necessary

(or "kill") entire traces.
to remove spikes, clipping, wild traces, etc., that
would be harmful to the section quality in stacking.
All single fold records after statics and editing
were displayed to obtain a visual check of the

Residual problems

accuracy of the applied shifts.
are more readily apparent once all static patterns
are smoothed, Multiple interference across the
‘ spread could be checked with increasing offset from
the shot point,

f. Common Denth Point Stack (DPS)

Four traces from a cormon subsurface point were
summed to produce one output trace per subsurface point,
The long of fset traces were scaled accoiding to the spread
geometry, using first break suppression to eliminate:
(1) surface noises, (ii) distortion related to first arrival
energy and (iii) NMO problems associated with the far traces
on the shallow data. A stacking technique with space equalization
over a specified time gate was used in conjunction with
dead trace detection and amplitude recovery procedures to
ensure proper modulation on the stacked output.

. 8. Time Variant Scaling (TVS)
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To enhance the interpretative situation on final
sections, remodulation of digital tape either uniformly
with record time or according to an input schedule of
relative amplitudes versus time is sometimes desived.
Although time variant scaling primarily functions as a
multi - gated trace equalization process, scaling was done
on an individual trace and record basis.

Production Processing - Structural

a. First Break and Uphole Time Picking

Automated first break picking (Cal - 27) was used
throughout the project. Field tape records after binary
gain T,A,R, were input to this program. In order to miss
early arrival noise, start of search times for first
breaks were specified on a trace by trace basis and changed
with varyine first break arrival times for different lines
and line segments., The criterion used for a first break is
that it was likely the first non-zero value on tape, in a
specific time and space (trace) window, greater than 25
(i.e., 32 mv.) in absolute magnitude and that the trace
continucd to oscillate after a picked break time. 1In some
instances, pick times deteriorated because of front end
noise. Manual piclking of first breaks aided in refining
the picks in the rougher record areas.

Early in the project, automated uphole time picking
was added to this program, A manual pick on the read after
write monitor records of the direct uphole time and
instrument uphole time, combined with the computer pick

time of the recorded uphole, resulted in increased weathering




computation accuracy.

b. Plotting and Interpretation

Por every third shot point, first break pick times

were plottcd and interpreted for subsequent weathering
calculations. 1In areas of difficult interpretation, either
because of rapidly changing weatheiing dapths or near
surface conditions which were reflected in poorly defined
first break times, considerably more shot points than

usual were picked and computed in order to clarify the

near surface problems,

A two layer case, with the second layer velocity of
16,000 ft,./sec. assumed constant, proved to be an
exceptionally good plot fit., The thickness of the
first low velocity layer varied dramatically on portions of
several lines. A replacement velocity of 16,000 ft./sec.
to reference the seismic section to a flat datum plane of
1900 feet was used for the full extent of the project.

The method of computation is outlined below.

¢. Computations
U.H, Corr. -z[yg-m -;g] + Tuh

| -

1 Ve
T, = UH Corr + D,

D 21 -_1_}

vhere:

l” = Elevation of shot point (ft.)

D, = Depth of shot (ft.)

a4
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Elevation of Datum Plane = Constant 1900 feet

Replacement velocity to Datum = 16,000 ft./sec.
assumed

Uphole time (sec.)

Intercept Time of Weathering Plot Velocity Slopes
in second layer (sec.)

Valocity in upper layer (ft./sec.)

Velocity in subweathering layer = 16,000(ft./sec.)
assumed

W,

Weathering depth (ft.)

Drift Correction (sec.)

Uphole Correction (sec.)

Total Correction (sec.)
d. Application

A statics routine was used to introduce the

structural computation values into the raw time stack sections

of all lines in the prospeci. Intermediate depth points

between computed control locations were manually interpolated.




The permit area lies in the northern half of the Western

Canadian Sedimentary Basin. North of the permit area, gas shows
had been encountered in the Upper Elk Point in Briggs Rabitt
Lakes No. 1 and No. 3 and the Wilkinson Redknife River No. 2
wells. The Calston Imperial Bouvier L -69 well found the Slave
Point formation to be of a highly fossiliferous nature, close to
reefal development, as well as encountereing a gas show in the
Upper Elk Point.
Reflection quality averaged fair throughout the area, the
poorer record areas generally occurred where thicker muskeg cover
prevailed. Some deterioration of record quality was also found
in the most northerly part of Line 15 where surface limestone
rendered drilling ehot holes to the desired depth too slow and costly,
As there were no wells in the permit area to seismically tie,
reflections were identified using sonograms and sonic log results from the
closest wells adjacent to the permit area. The two most prominent and
continuous reflections ware identified as the tops of the Upper Devonian
Twin Falls member of the Grumbler Group and the Middle Devonian
Slave Point formation. A third deeper reflection, of poorer qua.. .ty
and continuity, by interval appeared to be of Pre-Cambrian origin,
Other reflecting events present, of poorer quality and lacking
character and continuity were not specifically identified in the absence
of direct seismic well ties. Structural time maps were preparcd of
the three identified reflection events.
The three horizons mapped show regional dip to the south,
south-west, the Upper Twin Falls member dipping at a much steeper rate

than the underlying Slave Point formation. To the west, the Twin
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Falls and Slave Point reflections merge into one, seismic
evidence is not conclusive as to whether the Tvin Falls is absent
to the west or thé Slave Point has dissppesred. Regionally the
S8lave Point to Pre-Cambrian interval shows gradual thickening to
the South.

A number of anomalies, generally emall in area, and in some cases
associated with small faults are shown on the three structural maps.
The faulting indicated, appears to be of basement origin and, with
one exception, dying out immediately sbove the Slave Point formation,
Displacement is quite small., The most easterly fault shown, appears
to have somewhat larger displacement and to have affected the Twin
Falls member.

The Slave Point Pre-Cambrian high at the intersections of Lines
19, 17 and Line 2, shows some thickening of the Slave Point to
Pre-Cambrian interval which may be indicative of Slave Point build-up.
The Twin Falls shows a small closure at the intersection of Line
17 and 2 with a slight thinning of the Twin Falls to Slave Point interval.

A Slave Poini and Pre-Cambrian high at shot points 23 and 24 Line 5
is shown. A similar thickening of the Slave Point to Pre-Cambrian
interval and thinning of the Twin Palls to Slave Point interval
occurs. Additional east-west seismic line control would be desirable
across the anomaly.

A high trend on both the Slave Point and Pre-Cambrian horizon has
small closures contoured at the intersection of Line 11 and 4 to the
north and across Line 14 shot point 121, A small saddle area separates
the two closures, Some thickening of the Slave Point to Pre-Cambrian
interval occurs. The Twin Falls member appears absent as the closure
exists to the west of a possible pinch out of the Twin Falls against
the Slave Point,

The closure on ail horizons at the intersection of Lines 5 and 20,




Lines 20 and 8 appears to be of structural origin suggesting a

basement high., The Slave Point to Pree~Cambrian interval thins slightly,
the upper Twin Palls to Slave Point interval shows no change.

Several other small local closures are indicated on all three
horizons, however, interval changes are slight, suggesting possible

isolated minor basement highs.
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vI. SUMMARY AND CONCLUSIONS

The West Tathlina Area seismic survey results revealed three
isolated anomalous closed features with associated thickening of
the Slave Point to Pre-Cambrian interval suggesting possible
local reefal build-up of the S:ave Point formation. Areal closure
is generally small. Other small anomalous features discovered
are believed to originate from small local basement highs or
associated with local basement tlulttnﬁ of small displacement which
with one exception, dies out immediately above the Slave Point formation.
It is believed that the small anomalous features discovered could
be of value as hydrocarbon traps, either from local reefal build-up
of the Slave Point formation or as structural closures originating

from isolated basement highs, although areal closure is generally limited.
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OIL AND GAS LIMITED

Well Nome cuLoTAPECTA cREek  (PEC) Producing Fm. Interval
Location  58°26 30" N 1p3°sur v Elevation K8 Ground
Province BRITISH COLUMBIA Total Depth Oldest Fm.
Area SUMMIT; NAHANNI-TOAD RIVER SURVEY Casing

Commenced SEPT. 7th, 1968 Sample Quality  Goop

Completed SEPT 11th, 1968 Geologist JoWedoe HARDY

Status OUTCROP SECTION Date
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OIL AND GAS LIMITED
Well Nome MILE3?5 (TR) Producing Fm. Interval
Location ~ 58°39' N 15u°1u0 Elevation K.B. Ground
Province BRITISR COLUMBIA Total Depth Oldest Fm.
Areo SUMMITS NAHANNI . TOAD RIVEFR SURVEY c“i,,g
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Status _OUTCROP SECTION Date
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OIL AND GAS LIMITED
Well Nome  SUMMIT LAKT SUM 4 Producing Fm. Interval
) . 0 o,.
Location Lat. 58742', long, 124 43! Elevation K.B. Ground
Province Aritish Columbia Total Depth Oldest Fm.
Q T )
Area Sumnit Lake Casing
Commenced Field Party, Summer, 1968 Sample Quality Outcrop
Completed Geologist D. E. Campau, G, Puca
Status Date
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OIL AND GAS LIMITED
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OIL AND GAS LIMITED
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OIL AND GAS LIMITED
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OIL AND GAS LIMITED
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OIL AND GAS LIMITED
Well Nome _TOAD RIVER (AMR) Producing Fm Interval
Location $8°53' 30" N 125°19'30n ¥ Elevation K.B. Ground
Province Total Depth Oldest Fm.
Area SUMMIT: NAHANNL - TOAD RIVER SURVEY Casing
Commenced AUGUS? 1at, 1968 Sample Quality 600D
Completed _AUGUST 1a%. 1268 Geologist Jetedo HARDY
Status OUTCROP SECTION Date
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OIL AND GAS LIMITED

P

Well Nome  LonGE (JWJ) Producing Fm. Interval
. o °
Location 568 57 30" N 125 20' 3on W Elevation K.B. Ground
Province BRITISH COLUMBIA Total Depth Oldest Fm.
Ared SUMMITS: NAHA'!'I<T0AD RIVEE SURVEY Cosmg
Commenced JULY 19th, 1968 Sample Quality ©00D
Completed JULY 24th, 1558 Geologst J.¥eds HARDY
Status OUTCROP SECTICN Date
INFORMATION SUMMARY
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OIL AND GAS LIMITED

Well Nome SCUTHEAST MUNCHO LAKE SEMb Producing Fm Interval
Location  Lete 58°56+ som Lemgs 125°46° Elevation K.B. Ground
Province BHKITISH COLUMBIA Total Depth Oldest Fm.

Areo MUNCHO LAKE Casing )
Commenced FIFLD P/RTY SUMMER 1968 Somple Quality  OUTCROP

Completed Geologist DeEe CANPAU, C, PUCA
Status Date
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OIL AND GAS LIMITED
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OIL AND GAS LIMITED
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Well Nome SUNBLOOD MOUNTAIN Producing Fm. Interval
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OIL AND GAS LIMITED

1-68-1
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Areo SUMMIT: NAHANNI-TOAD RIVER SURVEY COIIM
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