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Party 8. 3909 of COMPAGNIE GENERALE DE GEOPHYSIQUE carried out,
on behalf of FRENCH PETROLEUM COMPANY OF CANADA LTD., a seismic sur-
vey by reflection method, in Sibbeston Lake area, Northwest Territor-

fes (61°30"- 62° N and 122°15"- 122°30'W).

The survey was conducted between January 12, 1968, date of first
drilling, and February 13, 1968, date of last shot, according to the
terms of the contract signed by FRENCH PETROLEUM COMPANY OF CANADA

LTD., and COMPAGNIE GENERALE DE GEOPHYSIQUE on January 19, 1968.

The party was headed by A. LEBIS, Party Chief and R. PRICE,

Party Manager. The crew was supervised by M. EIDSNESS.
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CHAPTER I

GENERAL INFORMATION

O 1.1 Geological and Geophysical Outlines

The following geological and geophysical information was provi-

ded by FRENCH PETROLEUM COMPANY OF CANADA LTD.

11.1 Surface Geology

No information was available within the area surveyed but out-
crops of the Nahanni Range, which is near the western edge of
the survey, indicates a facies change in the Manetoe formation
which was expected to continue throughout the survey, approxi-

mately along line SL 36.

Q 11.2 Stratigraphical Data
The Hudson's Bay Amerada Camsell A 37 Well, to which the survey

is tied, provides the following information:
0' - 200 quaternary drift
200' - 1030' Upper Devonian and Horm River shales
Then, comes a sequence of chales and carbonates of middle and
lower Devonian age:
1030' = 1600' Nahanni Limestone
1600' - 1690' Headless formationm
O .l | 1690' - 1860' Landy formationm
1860' - 2432' Arnica Dolomite
The well was drilled to a total depth of 3284° .and did not pene-
trate the Cambrian formation. The depth of the Precambrian

basement is therefore unknown.
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Dolomite reefs were only expected below the top of the Nahanni

formation.

11.3 Structural Data

The survey is situated to the east of the Nahanni range and is

separated from this range by the Nahanni thrust fault.

The depth to the Cambrian, as shown by the Hudson's Bay Amerada
Camsell A 37 Well, is approximately 2400', but was expected to
increase near the Nahanni fault with possible minor faults or

tectonic changes.

11.4 _ Geophysical Data

Aeromagnetic and gravity surveys carried out in the area confirmed
that the basement is shallow in the eastern part of the survey,
near the Hudson's Bay Amerada Camsell A 37 Well, and increases

rapidly to the west.

Velocity data obtained from the Hudson's Bay Amerada Camsell A 37
Well and the Tenneco Root River 160 located at 62°39'32" W and
123%24'29" N, shows that the top of the Nahanni carbonates is a
good reflector. The possibility of deeper reflectors coinciding
with the Headless formation and the top of the Cambrian, should

not be overlooked.

A seismic spurvey was carried out 200 miles north in the very
similar "Root River area'". A reflector corresponding to the
top of the Nahanni formation is of fair quality. Reefs give no

reliable reflection as the velocity contrast is not great.
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1. Seismic Program

————

. The proposed program for this reconnaissance survey consisted of

' 95 miles of seismic line employing 300% stack. The western portion of
the survey was to be recorded with a half mile spread (distance from
O shot point to remote trace 2530') and the eastern portion with a quarter

mile spread (distance from shot point to vemote trace 1265'),

The objective was to delineate any features favorable for the

accumulation of oil and/or gas.
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FIG. 2 FRENCH PETROLEUM COMPANY OF CANADA LTD, ;
C.GG. 5.3909 - :
i
PARTY CCMPOSITION i
SIBBESTON LAKE AREA H
PERSONNEL ond EQUIPMENT TRAILCREEK SURVEY !
' JAN. 12 - FEB. 13, 1968. |
FERSONNEL ;
CALUARY rin !
CE SEISMIC DRILLING' :
1 Party Chief 1 Party Manager 4 Drillers and 4 helpers (Jan. 6, y
1 Chief Computer .1 Observer Jan. 9,) '
.1 Computer - 1 Junior Observer 8 Drillers and 8 helpers (Jan. 10, -
1 Shooter Jan. 14, + Jan. 16 and 19)
1 Shooter Helper 6 Drillers and 6 helpers (Jan. 15
2 Surveyors and16 + Jan. 18, - Jan. 30,)
2 Rodmen 4 Drillers and & heipers (Feb. 1~
6 Helpers Feb, 14,)
CAMP 3 Water truck drivers
1 Cook 1 Driller Supervisor
N— 2 Cook Helpers ' ‘
CATS 1 Camp Attendant
4 Drivers
1 Supervisor
1 Cook
e
‘ EQUIPMENT
‘ TEe :.I_."-C-J‘l VEIGLES DFILLING !
‘ 1 AS 626 X Amplifier set | QMC 940 27 1 Mayhew Top Drive (Jan. 6 |
1 PMR 20 Recorder Il recorder unit (4 x 4) =~ Feb. 14,)
‘ 1 VI' 6 camera 1 shooting unit (4 x 4) 1 Carrey Top Drive (Jan. 22
.| 2 blasters SIE SCD 2000 Iﬁ 1 cable unic (4 x 4) = Jan. 29, + Feb. 11,) |
‘ 1 Salmoiraghi 4150 _ | FORD 100 % T. Mayhews Conventional:
1l Wild Theodolite No, 1 Party Manager unit (4x2)| 2 (Jan. 6, = Jan. 9,)
! 63135 @iC 3/4 T, | & (Jan. 10, = Jan. 14, +|
{-12 28 pairs - 4 take-out 1 cable unit (4 x 4) Jan, 16 and 19,)
seismic cables, 230 feet | 1 surveyor unit (4 x &) 3 (Jan. 15 and 16 + Jan.
between take-out y 18, - Jan. 30,) :
11 26 pairs - 6 take-out 2 (Feb., 1, = Feb. 14,)
seismic cables, 155 feet 1 Maintenance truck
between take-out . 1l Crew truck
340 L2AU 20 cps geophones ) 3 Pick-up AT.
2 Water-trucks
’ Additional water-trucks: |
$ 1 30 KVA Generator set | 2 (Jan, 7- Jan. 27,) :
o 1 5 KVA Generator set ! 3 (Jan. 28 - Feb. 13,) '
1 10" x 24' Kitchen-diner unit '
1 10 x 52 Diner-Storage unit ' '
1 10 x 36 Washcar unit ' }
1 10 x 52 Bunk-office (14 men) unit |
2 10 x 52 16 Bunkhouse unit l
2 D6 (Dec. 2, 1967 - Feb, 1, 1968 !
1 T18 (Dec, 11, = Dec, 14, 1967) |
. 2 D7 (Dec. 30, 1967 = Jan, 3, 1968). l
1 D7 (Feb. 3, = Feb, 7,) !
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CHAPTER II

PERF C

2 Party Composition

21.1 Jeismic

Figure 2 ahows the composition of the crew for personnel and
equipment. The seismic recording and surveying equipment
were provided by COMPAGNIE GENERALE DE GEOPHYSIQUE. Onme
MANDREL Remote Firing Control System, two battery chargers,
two cap testers, one signal generator and an oscilloscope were

used in addition to the equipment shown in the figure.

21.2  Drilling

BIG INDIAN DRILLING CO. LTD., supplied two Mayhew 1000 conven-
tional drills, one Mayhew top-drive, two water trucks and a

workshop repair truck and two pickups for the duration of the

survey.

Two Mayhew conventional drills were supplied by MORRIS BROS
DRILLING FTD.. one until January 19 and the other until Janu-
ary 30. TOWN & COUNTRY WATER WELL BORING LTD., supplied a
Carey top-drive from January 22 to January 29. All of these

drills were working on a double shift basis.

Three spare water trucks were used during the survey. Ome
1500 gallon capacity truck was supplied by STAN PIEBIAK, a 1750 gal-
lon capacity by D. GABOURY and an 1850 gallon capacity truck by

LAWRENCE TRUCKING LTD., from January 27 to completion of the sur-

- vey.
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21, Cam
The camp was provided by ATCO INDUSTRIES LTD., and the catering
by FORTIER & ASSOCIATES. The generator sets were provided by

CORONET MACHINE & SUPPLY LTD.

21.4 Bulldozin

Two D6 wide pad dozers were used for most of the survey. These
dozers were supplied by BOREK CONSTRUCTION LTD., from Dawson

Creek.

Operations began on December 2, 1967 to clear the access road
to the area. Due to extremely soft surface conditions, these
dozers dropped into the muskeg and.tvo additional dozers were
employed during the periods December 11 to 14 and December 19

and December 21 for towing purposes.
I

For the period December 30,.1967 to January 3, 1968 two addi-

tional dozers were used for line cutting.

LEE CONSTRUCTION LTD., provided a dozer from February 3 to Feb~
ruary 7, after the original dozers had left and a new program

was decided upon.

2.2 History

A surveyor arrived in Fort Simpson on December 12, 1967 and

stayed in the cat camp until the remainder of the crew arrived.

The Party Manager, the recording crew, and three drills left

Calgary on January 6. Two more drills left Calgary on January 10.

The first shot point was drilled on January 12 and the first

shot recorded on January 14, 1968,

LY}
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C.G.G. 5.3909
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FRENCH PETROLEUM COMPANY OF CANADA LTD.

SIBBESTON LAKE AREA
TRAIL CREEX SURVEY

STATISTI
whi8 JAN. 12 - FEB. 13, m.
| DECEMBER ] JANUARY | nmmr \ TOTAL
rma D6 |n7 .'rom' ' D7 _‘_‘l‘oul D6 | D7  Total!TD | D6 D7 'rouu
i Ty by I 1 1gn.ae'.z 32 1,465
ccess road 711 109 32 1, 312 153 153 ! ; : |
V) cine.:pcning 44 88 | 132! 963! 126 {1,067 N 987 233 1,220
=: |Scaring lines | ' i : 213l 213 | 2 | 22 213 22. 235
| Total n [1,235120 |1 mh.asap 132 |1,490 22| 83 | 105 | 71/2533 335 3009
: - i i o e —
| Holes 1 228 649 I 1,877 |
Shot Points 409 216 625 |
Footage 55,975 29,220 85,195 ;
A- Drilling hours 1,927.50 789.50 2,717 ‘
\ B- Move-in, Move-out hours 282 24 (2) 306 |
2 | ¢~ Moving hours 375.50 155 530.50 ‘
Z | p- Stand-by 162 (1) 126 233
. Total hours 2,747 1,094.50 3,841.50 1
z Field hours (A + C) 2,303 944 .50 3,2.7.50 |
— Feet /drilling hours 29.04 37.01 " 31.36 ‘
| Feet /field hours 24.31 30.94 ‘ 26,23 |
' Feet /total hours 20.37 26.70 ' 22.18 |
et i, AT BN S Y | Sy B
| Length of spread 2,640" 2,640° IL‘.I!O' _3,“ ipa0’
“New shot points 34k 106 sl.s Gy b
| Reshot (including WZ shots) 42 10 6 "
' 'Mileage (subsurface) 57.833 28.83)! 8.&m) “6 1
(O | A= Recording hours 145 53 &3 ' :
Z | B Moving hours 53.25 15.50 | 11.50! u 75 ' u.sm
o .Hovn-in hours 55 i 55 ! |
s ' Stand-by hours (beginning of survey) 10 i 10 |
O | Experiment hours 13.75 27.50 | 61.25 | |
Y Field hours (A + B + Experiment Hr) 212 9o 54.50 | 308 54.50
. .ggt,:ic:ro::; hour 27; 72 ,g 5 “.225 37:2’ 429 52.22 |
SP/tield hou i 1:323 3:300| a3 2.803 583
és per. i.':gordlug hour 1388 ot & 1Y Bl _ 1280 -3
| g Magnetic tapes 385 23 : 678 |
1.8 i Photographic paper (rolh) 24 | 13 | 3?7 |
Y, I Photographic products:
(z) | Fixer (cans) 25 22 ! ?
2 1% Developer (cans) 39 | 20 ' 59
& | 8 Explosive pounds 7,475 L 3,5 P 11,250
5 9 Blasting caps (60') 1,444 ! 740 ! 2,184
A o
o - Bran (poundl) 5,900 | 3,100 : 9,000
o ¥ Mud (pounds) 8,400 ' 3,850 | 12,25
< Insert bits 176 101 ; 2m
; Auger bits 91 20 ‘ | § 8
! 2 Starter bits 18 ' 29 &7
| 3 Rock bits 106 1? 12) .
z Auger inserts | 62 [ 178 %0 |
(1) 8 hours due to cats &) .lrudy in "Total hnun'
(2) wmove-in hours to Ft..Simpson oaly. 5) already ian “Footage™
(3) including 34 experiments. -
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Dozing was completed on February 6, and drilling on February 12.

The last shot was recorded on February 13, 1968,

2.3 Statistics

Production or consumption of main items are shown in fi;ura 3.

23.1 llin

Drilling conditions were generally very rough. Gravel, sand and

boulders were predominant. The average footage drilled was 22.18
feet per hour. Because of the hard drilling, bit consumption was

very high. Statistics are shown in Figure 3.

23,2 Recording

Lines were generally rough throughout the area. The cats had to
be used in the western portion of the area to tow the drills and
recording equipment. Travel time represents 25% of the total

time in the field.

Considerable experimenting was done using eighteen geophones per

trace, which slowed up recording production. -

It should also be noted that low production of the recorders is

due directly to the poor drilling conditions.

I
23.3  Bulldozing

Dozing of the access road commenced on December 2, 1967 and

operations were completed on February 6, 1968, Because of the
soft patches of muskeg, which were encountered throughout the
survey, and the very rough terrain, the cost of bulldozing per

mile is relatively high.

.t



FIG 4 _ FRENCH PETROLEUM COMPANY OF CANADA LID.

CGG 53909
WORKING CONDITIONS
SIBBESTON LAKE AREA
TRAIL CREEK SURVEY
LOCATION JAN, 12- FEB, 13, 1968,
Camp Site C.'-.a_m;-;l.;e-l‘_at the 1nuruction of line SL 69 and SL 36, 105 miles

from Fort Simpson,
Camp site 2, 2.5 miles west of intersection of lines SL 359 and SL

26 on line SL 26, 90 miles from Fort Simpson,

Communication| 1o Calgary through Fort Simpson by air or road,
Telephone communication through Mobile Station 2M4502,
Base Hay River,

Weather Cold during all the survey, with several snow falls.

PERSONNEL

From Calgary for the recording crew.

Helpers
From Calgary or Edmonton for the drilling crew.

Orgonization ' | 2 shifts a day for the drilling crew.
of Lobour 2 shifcs a dAy_fo; the bulldozing crew,

SUPPLY
|
Water From springs, river and lake in the field.
Food Delivered by Fortier and Associates Services Ltd. from High Level.

From Canadian Propane Consolidated Ltd,
 (Hay River)

Mud from Explosives Ltd,
Tools & Mud Tools from Canadian Oil and Tools Ltd., Walker MacDonald and

Propane

=

Gruner Ltd,
Fuel & Delivered by Imperial Oil Ltd, (Fort Simpson and Hay River). °
Lubricants
1
Explosives Delivered by Explosives Ltd., (Fort Simpson).
& Blasting Cops |
Tepes & From Dalcan Equipment Ltd. in Calgary. )

Phete Products




2.4 Working Conditions
| . Temperatures during the course of the survey were extremely cold.

A low of 65° to 70° below zero was recorded on two or three occasionms.
Because of these extreme cold temperatures, break downs were aumerous.
It was necessary to run the truck engines 24 hours a day and as a result

fuel consumption was very high.

Despite the cold weather some muskeg patches remained unfrozea,
particularly on line 44, and as a result this line had to be temporarily
~ abandoned.

The access road as well as the lines were very rough and because

of this the camp arrived in a state of disrepair.

Many man hours were spent repairing trailers to get them in a

Q livable condition.

2.5 Technical Conditions

25.1 Bulldozing
Due to small muskeg patches, many small detours were necessary.

The dozers had difficulty climbing a hill near the west end of
line SL 36, One shift was spent looking for a detour around

this hill.

Because of the rough terrain,many hours were speat back blading

the lines to make them as smooth as possible.

Lines were dozed into all the lakes, 50 water would be more readily
available for the drills.

. 23.2 _ Surveying
The survey was tied to the Hudson's Bay Amerada Camsell A 37
Well,
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FRENCH PETROLEUM COMPANY OF CANADA LID.

CGG 5.3709
SURVEYING
‘ SIBBESTON LAKE AREA
' TRAIL CREEK SURVEY
JAN, 12 - FEB, 13, 1968. 'l
l
REFERENCE
Location map supplied by FPCC (Scale 1" = 1 mile).
DOCUMENTS _
PROJECTION| N, W.T. "Grid" System = Survey located on grid 95GNE.
SYSTEM Coordinates given in feet from the north-east corner of each grid.
REFERENCE | pjudson Bay Amerada Camsell A 37 well.
DATA 61° 46' 9" 15 N K.B, elevation: 1186’
1220 35' 55" 3 W
The Theodolite Wild To serial number 63135 was used,
") %) Values of declination were obtained by sun shots,
- - | : I
%J -Z: A value of 38,7 grades was used for the whole survey,
2 a - In camp No. 1: 38,74 grades on the 5th of January.
z w
e In camp No. 2: 38.74 grades on the lst of Februaryand 38.89 grades
on the 16th of January.
- Two loops were closed; misclosures are shown on figure.6.
g Total misclosure: 1 foot for 30,5 miles.
<
n .?.. Average quadratic error: 0.36 feet per square root mile,
w : ' I
[+ 4
-
- X Misclosures are shown on figure 6.
O 9
ol E Average quadratic error on X: 19 feet per square root mile,
¥ - i
p Average quadratic error on Y: 12 feet per square root mile,
ﬁ .
a.
LOCAT’ON Shot point location map: 1" = 1 mile, enclosure 1.
MAP ' N




FIG.6
€.G.G. 5.3909

SL 44

SCALE: 1": 4 MILES

. ————————

MISCLOSURES SKETCH

FRENCH PETROLEUM COMPANY GF CANADA LTD.

S5L)6

SL7

SL59

122700

45

SIBBESTON LAKE AREA

SURVEY
JAN.12,1962~ FEB.13,1968
4“

TRAIL CREEK

" WELL

SL a0

SLas

' HP AMCRADA CAMSELL A-37
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Two surveyors, both employed by C.G.G., conducted the survey. A
Wild To survey instrument and a Salmoiraghi transit were used to
measure distances and elevations. The levelling was not completed
as quickly as anticipated because of numerous breakdowns of the

survey units.

Misclosures in planimetry and elevations are shown in figure 6.

25.3 Drilling
As shown in the statistics, the footage drilled by the top-drive

is greater per hour than that shown by the conventional drills.
However, the top-drive could not drill over the entire area and

had to pick locations where better digging prevailed.

25.4 Recording
A S.E.R.C.E.L. AS 626 X amplifier set was ucd in‘ con junction with

an S.I.E. P.M.R 20 magnetic recorder to conduct the survey.

The shot point pattern adopted was three holes in line, 75 feet

apart and 45 feet deep.

Two different spread lengths were used during the survey. The
western part of the area was recorded with a 2640 foot spread
(lines 44, 59 and 26 south of line 45). The eastern part was

recorded using a 1320 foot spread (lines 45 north and line 40).

a 2640 foot spread
With this cable length, the geophone layout was 24 traces,
9 geophones per trace, 25 feet between geophones, 220
feet between traces. The shot point was in "he centre
of the spread, between traces 12 and 1), except at the
end of some lines where one shot was recorded between

traces 20 and 21 (or 4 and 5). The geophones on the

. .. 8 -



| FIG.7 FRENCH PETROLEUM COMPANY OF CANADA LTD. .
' C|G|GI Flawo
RECORDING
. SIBBESTON LAKE AREA
TRAIL CREEK SURVEY
JAN, 12 - FEB, 13, 1968.
RECORDING SERCEL AS 626 X Amplifier set .
SIE PMR 20 Magnetic recorder
SYSTEM SIE VI 6 Oscillograph

- —- — e —— ———— W —————

- —— ——— . S——— ——

CHARACTERISTICS

OF AMPLIFIERS

Frequency range.: 14 to 160 cps
Instrument noise: 0.2 microvolts (500 ohms source)
Input impedance : over 300 ohms parallel with 50 Henries
Low cut filters : 14 = 17 = 20 = 24 - 28 = 34 cps
High cut filters: 28 = 40 - 56 - 80 = 110 - 160 cps
Automatic gain J

control : total range 110 dB

CABLES

12 four take out cables = 930 feet long = 230 feet between
take out = 28 pairs of conductors.
11 six take out cables - 935 feet long = 155 feet between

tak - 26 pai f duct .
2 l:!ma ehl.c:: red fogg r3m°ar§'?“ ueeors

GEOPHONES

540 geophones L2AV 20 cps. with winter bases, mounted in
60 groups of 9 geophones, 25 foot spacing
2 geophones (Up Hole)

PERIODIC TESTS

Amplifiers =~ daily
Recorder - daily
Tuh and TB = daily

24 traces split spread
220' between traces or

c
SFREAD 110' between traces
)
Three 45' deep holes in line, 75' apart,
SHOT POINT Total charge: 15 lbs.
RECORDING Filters: 1/20 - 110 cps.
Trip delay: 200 to 400 seconds,
INSTRUMENT AGC common: Initial: =50 to =60 db Final Maximum

SETTINGS

'§411:0,32 to 32 microvolts.




traces near the shot point were folded back to reduce
noise. Thirty four shot points on lines 49 and 45 were

recorded with 18 geophones per trace, 12.5 feet between

geophones

1320 foot spread

A\t

Using this spread, the distance between traces was
reduced to 110 feet with 9 geophones per trace at 12.5
foot intervals. The shot point, when using a 1320 foot

spread, was directly on a trace which was disconnected

when the shot was fired.

.'10-



Fi1G. 8 )
C.G.G. 5.3909 FRENCH PETROLEUM COMPANY OF CAIIADA LTD.
EXPERIMENTS
SIBBESTON LAKE AREA
. TRAIL CREEK SURVEY
JAN, 12 - FEB. 13, 1968 !
DATE LINE SHOT SHOT NUMBER | DEPTH CHARGE REMARKS
POINT  Inumstr for wouwes| () (1bs)
Jan. lbL 44 1 1 3 . 50 15
1 2 2 40 10
1 3 2 40 10 .
2 5 3 50 15 |Best record
2 6 k] 40 7.5
2 7 1 38 -
3 8 2 50 10
4 9 2 45 10 |[Best record
4 10 2 40 10 )
5 11 | 50 15
Jan. 15 44 23 5 3 45 30 |Experiment on charge shows no
improvement.
25 7 ¢ 100 15 |Experiment on depth shows no
. improvement.
25 8 1 76 15 |no improvement
25 9 2 45 15 |Best record of 7,8,9.
26 10 1 100 15 |Experiment on depth no improvement
26 11 1 68 20 |[no improvement
26 12 2 45 10
26 13. 3 5 30 |Best record of 12,13 |
Jan. 17 &4 49 10 3 45 15 |110' between holes. Best records of
, 9,10,11
49 11 2 45 20 |110' between holes
50 13 -3 45 15 55' between holes
50 14 3 '35 30 55' between holes -- H. F. Record
50 12 3 45 30 | 75' between holes, best record of
12, 13, 14
Jan. 1% 21 8 5 45 25 | Best record of 7, 8
24 | 12 6 45 25 | Best record of 11, 12
33 24 “ 45 20 | Best record of 23, 24
L]
¥




CHAPTER I

RESULTS

(-\ 3.1 Experiments (Figure 8)
-

Experiments were conducted at the beginning of th; survey to
determine the shot point pattern, hole depth and charge size. From
previous knowledge in the area, the indication was that a 3 hole pat-
tern in line, 75 feet apart, 50 feet deep with an explosive charge of

5 pounds in each hole, would provide the optimum shooting parameters.

From the experiments,it was decided that no noticable differ-
ence in record quality was apparent using a 45 or a 50 foot shot hole.
i A charge of 15 pounds is sufficient powder, but improvements in qual-
(‘ ity could be obtained by using more holes per shot point, with the

extreme distance between holes extended to 220 feet.

3.2 ____ Corrections

Corrections were calculated in Calgary by the computing office.

32.1 Surface Corrections

Corrections were calculated at every shot point by using:
Ct = CPE + CS

where Ct is the total correction

O ; CPE = 'Z'ZdE‘D
| . Ve
C§ = -2-Zdp-d -« Tuh
) Ve
Zdp = datum plane elevation above sea level
. Z = gurface elevation
D = maximum depth of charge
d = minimum depth of charge
Tuh = uphole time in seconds
Ve = correction velocity

e - - v N e .
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A correction velocity of 7000 feet per second and a datum plane

of 1100 feet above ioa level were chosen in agreement with

F.P.C.C.

These corrections were applied to every shot point and individual

trace corrections were calculated by using NMO playbacks.

The entire area is covered by drift ;f variable thickness which
has a vertical velocity of 6600 feet per second. The underlying
formation has a higher velocity of 11,000 feet per second and
the velocity contrast may be responsible for cho'poor quality

of records which occur from time to time.

2.2 Move=out COrreétionl

AQT analysis was conducted to determine the velocity function.
A single velocity function is applicable over most of the area.
NMO play-backs enabled the computing office to check this func-

tion and to readjust it whenever necessary.

Figures 9 show the average function used.

Age e N ! v, d

« 12 =
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CHAPTER IV
— 2

‘I’ ANALYSIS OF THE RESULTS

‘4,1 Description of the Sections

41.1 Presentation of the Sections

The secZions are presented with galvanometer traces and variable
density superimposed. The horizontal scale is approximately 6
inches to the mile for 2640 foot spreads and 12 inches to the

mile for 1320 foot spreads.
The vertical scale is 7.5 inches per second, two way time.

Recording and playback parameters are shown on the section labels.
All sections were processed with a numerical filcter 20 - 25,

50 - 55.

[ ‘
; . Quality of the Results

The general quality of the sections is fair. There is no diffi-
culty in plotting Horizons A and B, except in the easterm part
. of the survey, on the east end of line SL 44 A (S.P. 77 to S.P. 83),
the east end of line SL 36 (S.P. 72 to S.P. 75), the east end of
line SL 26 (S.P. 96 to ?.P. 117), line SL 45 and line SL 40 where
. Horizon A is too shallow. Horizon C is poor over most of the sur-

vey, but in the western part, its quality is fair.

(:) The quality of the reflectors is shown on each time contour map.

41.3 Identification of the Seismic Horizons

All times mentioned hereafter are two way times.

A comparison between reflections on the sections and reflections
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Source on the sonic log from the Hudson Bay Amerada Camsell
A-37 well, allows an estimated geological identification
of the horizoms.

Depth Below Time on
+1100 _Record Section Time (Raw)
Horizon  Geology Seismic Datum Corrected @ 7000'/s. On Seismogram
"A" 7 7 7 ?
"B" Nahanni 943" .305 (Trough) 347
"c" Top Cambrian 2354" 442 (Peak) LBk

- The reflection carried for Horizon "A" in the western portion
of the area cannot be correlated at this locationm.

- The reflection for Horizon "B" appears to correlate on all lines
within the prospect.

- The event at Horizon "C" is generated from a velocity change
of 21,700'/sec. to 17,700'/sec. at 2440 feet below K.B. elevation
and should result in a negative reflection.

- The well terminated at a depth of 3280 feet below K.B.
or an approximate record section time of -.548.

- The playback centre polarity appears reversed to that of the
original field monitor.

hl1.4 Particular Features

Two particular types of features are noticable on the sectioms.

4l14.1 Possible reef areas

The interval time between horizons "A" and "B" increases
suddenly in places. In these places the continuity
and alignment of horizon "A" is very poor.



&

15 -

Twelve of these areas are noted. They are shown in figure

10 and a photo-reduction of the sectioms is presented with

the horizon A time contour map.

It is to be noted in connection with these areas, that the

" sections always show a greater time interval in the eastern

part of these areas than in the westerm part.

Examples are listed below:

' Minimum

Line Zone Number S.P. from Interval time

- to

SL 36 6 23 .200
: 30 - 43 .218
SL 44 A 2 33 .208
45 - 57 .227
SL 26 10 28 .198
39 - 66 .220

On line SL 69 A, from shot points 1 to 18, an Automatic
Velocity Analysis was performed by GEODIGIT, using the
BNVT digital processing program. This allows a beﬁter deter-
mination of the variation of the vertical velocities to
obtain a better stack. This section has been reprocessed
with these results and deconvolved before stack. A better
resolution is obtained and the picking of horizom A is possible

without any doubt.

It would probably be useful to reprocess the tapes in these

areas using the same technique for a better interpretatiom.

414.2 Deep information

On line SL 45 some deep reflections are recorded. They show

a poor to fair continuity and stromg south dip.
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On enclosure 7, a photo-reduction of line SL 45 illustrates

this information.

Horizon C possibly corresponds to an eroded surface of dis-
conformity. It would be interesting to try to obtain a
better definition of the vertical velocities of these deep
events to determine whether they may be related to some sedi-
mentary formation. This could be done either by an Automatic

Velocity Analysis or by refraction velocity shooting.

Contour Maps

42.1 Horizons Mapped and Accuracy

Three horizons were mapped:

Horizon A: Enclosure 2 '
Isochron = Enclosure 5
Horizon B: Enclosure 3
Horizon C: Engclosure 4 Isochron = Enclosure 6
The reflection times were taken from the sections. As no weathering

correction was applied, the values are dependent upon the accuracy of

the surface corrections.

The vertical velocity used to determine these surface corrections

was a constant 7,000 feet per second throughout the whole survey.
However, in some areas, it is noted that the vertical velocity varies
and can reach avalue ranging from 10,000 to 11,000 feet per second.
With such a vertical velocity, an error of 8 milliseconds, two-way
time, would be possible to reduce the time to the datum plane for

a shot point and/or geophone located 100 feet above or below the

datum plane.



42,2 Description of Maps

a) Horizon C = Time Contour Map

The tectonical nature of this horizon can be easily described
by saying that it is a monocline dipping westwards, with several
smooth undulations and some faults. The dip increases westwards
by as much as 150 mtllincoond-.ono way time over a horizontal
distance of approximately 4,000 feet; with a vertical velocity
of 20,000 feet per second; this gives 1,000 feet of dip over a
horizontal distance of 4,000 feet or a very sharp dip angle of

14°,

Five faults cut this horizon; they are shown and numbered on the
time contour map. Fault Fl is the most extended; its location
coincides with a zone of bad results on.the sections and it is
impossible to determine the throw or its value. It must be
noted that due to the steep dip, a migrated section may allow

a better interpretation of this ~rea, The correlation of this
fault from line SL 44 A to line SL 36 is uncertain but the north-

south direction is the most probable.

Fault F2 is conformable with a throw of about 15 milliseconds.

two way time, and is well underlined by a diffraction hyperboiae.

Fault F3 is the best defined and shows a throw of 40 milliseconds
tﬁo way time on line SL 69 A and almost 30 milliseconds two way
time on line SL 71. The quality of results is not as good on
line SL 71 as on line SL 69 A but the correlation is good. The

direction of this fault is roughly southeast - northwest.

Fault F4 striking in a south-southeast = north northwest direction



-1..

delineates a graben with fault F3. The withdrawal of the deep
beds thus created a centroclinal which is the main feature

breaking the monotony of the monocline.

Fault F5is conformable with a throw of about 30 milliseconds two

way time and ie probably of the same type as fault F2.

b) Time contour maps - Horizon B and Isochron B-C

The isochron map between Horizons B and C shows a regular increase

of thickness from east to west, with some variations usually cor-
related with faults; a small decrease in thickness occurs with
faults F2 and F4, but mainly a thick zone corresponds to the cemtro-
clinal, indicating that sedimentation was more intense in this

sunken area.

The main difference between Horizon B and Horizom C is that the
faults cutting Horizon C do not always cut Horizom B. Since
fault Fl is in a zone of bad results, it is difficult to be posi-
tive as far as the amount of the throw is concerned, but it is
probable that Horizon B is faulted as Horizom C is. Faulc F2
shows a smaller throw on Horizon B than on Horizom C, and faults
F) and F4 appear only as a flexure on Horizon B. Nevertheless,
the increased thickness in the sunken area does not destroy the

centroclinal shape which is still shown by Horizom B.

c) Time cont maps - Horizon A and Isochrom A-
The general dip of Horizons B and C affects Horizom A, but ounly
fault Fl appears possible on this horizon. The main and more

interesting features of Horizonm A are the possible reef areas.

' _ One of these areas (No. 6) is situated on the western edge of

the sunken zone corresponding to fault F) and fault P4 of



Horizon C. Area No. 5 is situated on the upper (western) edge
of fault Fl. Area No. 8 is also located on a flat zone near

fault F5 on the upper side.

The isochron map of Horizons A and B indicates chat the thick-
ﬁolo increases westwards, but local variations of thickness seem
to be closely related to possible reef areas. The increase of
thickness of sediments in the sunken zone connected with fault FJ
and fault F4 of Horizon C which are noted on the isochron map of
Horizons B and C, are also noted on this isochron map, and the
centroclinal shape that characterizes this area on Horizons B

and C disappears on Horizom A.
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CONCLUSION

The purpose of the survey was to perform a wide loop seismic reconn-

aissance of the area and to tie it to the Hudson Bay Amerada Camsell A-37

well,

The survey lasted 3) dayl from January 12, 1968, (ftrac drilling day)

to Fcbruary 13, 1968 (last shooting day), for a total of 427% recording

hours.
Two different spreads were used:
Spread Recorded miles Recorded shot points
1 mile split 86.666 545
% mile split 8.833 106
TOTAL - . 95.499 651

All the seismic lines were recorded using a 300% C.D.P. technique.
The average drilling production was 26.23 feet per field hour.

A three hole pattern, 45 feet deep, was used to load a total explo-

sive charge of 15 pounds.

Unforeseen severe weather and drilling conditions did not allow the

anticipated production.

As requested, the surface corrections do not take into account the

weathered zone thickness variations.

The quality of the results varies throughout the survey. Improve-

ment in quality is noted when the sedimentary section thickens.

The area appears as a large monocline dipping westward.

/

I\
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Three horizons were mapped and show twelve areas which can be inter-
preted as reef zones. A test of special processing (automatic velocity
analysis and deconvolution) was done on line SL 69 A (Zone 2). The con-
tinuity of the reflector improves and higher resolution is obtained. It
would be beneficial to reprocess the sections crossing these twelve areas

to obtain better information.

On line SL 45, some deep reflections are recorded. Special process-
ing to determine vertical velocities, or refraction shooting to define hor-
igontal velocities would help to determine if these reflections correspond

to some sedimentary formations.

Calgary, May 14, 1968

L. FRION A. LE BIS
Canadian Branch Manager Party Chief
£ S
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