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INTRODUCTION

Dresser Olympic Canada Operations, Party

#270, conducted a seismic reflection survey in the Northwest

Territories for Texaco Canada Limited. The prospect area

was called Peel 74 and consisted of 88 miles of 600° C.D.P.

recording. Recording commenced on March 22, 1974 and was

completed on April 11, 1974. (See Figure #1, Area Location

Map).

OPERATIONS

A. General Accessibility

The prospect was located immediately west of

the Arctic Red River, between latitude 66°00' and 66°06'

and between 1320 30' and 133°15 west longitude. Tha camp WP

a Nodwell self propelled track mounted fold-up trailer type.

The camp was walked in from Norman Wells, along the MacKenzin

River to Mountain River and then west across the Arctic Red

River and then south to the Inexco Weldon Creek 0-65 well.

The camp was moved periodically to follow the progress of

the prospect shooting. The supplies were flown in by aircraft.

Helicopter, support was employed for transporting men and

supplies between camp and field.
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A. General Accessibility - Continued

The equipment was flown in from Eagle Plains,

Yukon by Hercules aircraft to the Oome-64 wellsite and then

walked north to the operations area. On completion of the

Peel 74 prospect, the equipment and camp were walked to the

junction of the Tree and MacKenzie Rivers.

B. Topography

The area was mainly of a flea; nature, however,

the southwest portion of the prospect was extremely hilly and

of a rugged nature. The vegetation consisted of light to

moderate bush.

C. Surveying

Surveying was accomplished by using a Wild

T-16 theodolite. Horizontal control originated from a

legal auto-tape control point establishEA by Canadian

Engineering Surveys Co. Ltd. Azimuth control was established by

Solar observation. Elevation contiol originated from the

Inexco Weldon Creek 0-65 well.



The Tbcording egu pment-consisted ai 8 race

recorder, utilizing DFS IV IFP gain amplifiers on a TI-508

tape transport. The receptors used were Mark L-10 digital

grade geophones with a natural frequency of 10 cps. (See

Figure 2, Geophone Response Curve).

The filters employed were 12/36-124 and the

final gain was set at 84 db.

1. Type of recording 600% CDP
48 trace symmetrical splits

2. Station interval 220 feet

3. Shotpoint interval 880 feet

. Number of geophones per trace

Geophone pattern length

20 @ approximately 11.6
foot interva]s

220 feet

read_dimensions 5 8 2

. Tota sprea leng h 10,560 fee

ingle holes shot, using 20 pound charges at averi:ge depth
f 60 feet.



E. Drilling

Drilling was accomplished by using five

drIlls (three Garritty and Baker, Mayhew 1000 units, one

Elgin Failing C.F.D., 100 unit and one Gyro Drilling, Mayhew

1000 units). Single holes were drilled at each shotpoint to

a depth of at least 60 feet. A comparatively few multiple

(2 and 3 hole) patterns were drilled and shot as secondary

shots, using various depths and charges.

Respectfully submitted

DRESSER OLYMPIC CANADA OPERATIONS

4677'7
Hugh M. Kerr

47:Zer7e,

R. W. oupland
Supervisor



FIELD STATISTICS

Recording:

1. Recording commenced

2. Recording completed

3. Total recording hours

4. Standby hours, recorder

5. Number of profiles recorded

6. Number of miJes recorded

DRILLING STATISTICS

Drilling:

1. Drilling commenced

2. Drilling completed

. Total amount of dynamite used

March 22, 1974

April 11, 1974

335.5

30.0

March 18, 1974

April 7, 1974

13,100 pounds

Total amount of detonators used 727

Total amount of holes drilled 642

6. Total footage drilled 38,870 feet

7. Total drilling hours 1,076.5

8. Standby hours, drills 172
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PART I

ABSTRACT

LOCALITY MAP



ABSTRACT

The Peel 1974 Project is located approximately 180

miles northwest of Norman Wells and is adjacent to the Yukon

border. In addition to the Peel 1974 Project data, adjacent

data from the South Peel Project and S el seismic,data-ar

incorporated and interpreted within the-text of this report

The purpose of the seismic survey was to define if

possible the existence and location of the Peel Arch and provide

a reconnaissance evaluation of the Shell acreage blocks.
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NOTE: Additional technical data prepared by Dresier

Olympic is in accompanying envelope.



SEISMIC AND TECHNICAL INFORMATION

f.

ApproxL itely 88 miles of 6 CDP seismic data was
collected in the spring of 1974 to fulfill a work commitment to
Shell Canada Ltd. The seismic lines were laid out in.such a
pattern that Shell's lease blocks were evaluated. The seismic
data were shot with a symmetrical split spread; 48 groups, 220
feet apart with geophone locations 24 and 25 220 feet from the
shot. A field filter of 12/36-124 was used after field tests
were completed. These tests involved laying groups 1-12, 13-24,
24-36 and 37-48 side by side and varying the decible slope and
low cut filter setting for each set of groups for a series of
shots. From these data the above mentioned filter setting was
selected.

A 200 foot shot hole was drilled and a charge fired
at depths of 200 feet, 150 feet, 100 feet, 75 feet, 60 feet and
30 feet. According to the depth of shot 100 lbs., 50 lbs. and
20 lbs, were charge sizes used. The final optimum parameters
selected were 20 lbs. at 60 feet; these parameters were used
throughout the project area. Ideally, these data should have
been collected with a 120 foot geophone spacing and possibly a
3 hole shot pattern, however, lack of time precluded this
possibility.

These data were collected on a DFS 4 seismic system
and recorded in a format. A normal processing sequence
of Decon, B Pass, Static, NMO and Stack was used to display
these data in final form. The static problem in this area,
resulting from lakes, low velocity u..!ar surface material and
partially frozen ground resulted in seismic sections which
were unsatisfactory. Reprocessing by SI using essentially
the same deconvolution and filter parameters, but utilizing
automatic statics produced smoother sections displaying
greater continuity. On line Tl between SP 20-40, the static
problem was severe enough that normal intervention by the
interpreter was required to solve the static pattern.



SEISMIC RESULTS AND INTERPRETAT ION

CONCLTJS IONS



RESULTS AND INTERPRETATION

Velocity control within the project area was obtainedat the Inexco et al Weldon Creek D-65, Dome et al South PeeD-64 and McDermott OM Northrup Taylor Lake K-15 wells.Laterally, the Gossage interval velocity of 21,000 feet persecond in the intertidal carbonates of the Inexco et al and Doet al wells detreasea to 20,000 feet per second in the argilla-
ceous limestones of the McDermott well. Vertically, no signi-
ficant velocity changes are encountered in any,of the wells andthe interval is seismically transparent.

The primary objective of the Peel 1974 Project was tomap the southwesterly plunging nose of the Peel Arch, a post-Devonian structure. The seismic marker used to delineate thdarch is the Hume Carbonate which is a. reliable seismic horizon(ref. .Hume Depth Structure Map.TE-6446). The arch, as outlined
by the 5,000 foot contour, is depicted as a broad regional nosewith minor structural undulations superimposed on it. The.PeelArch is weakly expressed on the Base of Cambrian Depth StructureMap TE-6464 as a result of the Cambrian structural configuration'being complicated by faulting, erosion and possibly a regionaldip component which differs from that of flame, therefore thearch is not as evident. It should be noted that the HumeL4Base

. of Cambrian Isopach Map TE-6467 displays no thinning coincident
with .the Peel Arch indicative that the arch is a post-Humestructure. The Mississippian Isopach Map TE-6466 shows a thin-
ning coincident with the axis of the Peel Arch. 'The thicknessof the Mississippian is controlled, in part, by deposition that
was contemporaneous, with uplift and more prevalent, post deposi-tional erosion. There are no intra-Cretaceous seismic reflec-t#s found over the project area which would help resolve whichwas more positively active.

Faulting within the project area is locally Present
on the. Peel Arch and appears to be restricted to the older partof the section (Ronning-Precambrian). The Base of-Cambrian
Depth Structure Map TE-6464.displays three of these faults
(D, E, G); many other faults of small displacement could bepresent within .the project area. The southern portion of theproject area has been faulted (Ref. Fault B) during the
Laramide orogeny.. There is evidence that the eastern portionof this fault system existed during Upper Devonian or Mississippiantime and was later reactivated by the Laramide orogeny.

Two anticlinal structures in the southern portion ofhe area mapped (ref. Home,-Base of Cambrian, Imperial andississippian Depth Sttucture Maps TE-6446, 6464, 6463, 6462,resp.) have been tested, in the southeast by the Dome et al
South Peel D-64 well and in the southwest by'the McDermott GCQNorthrup Taylor Lake K715 well, both of which are dry holes.
The anticline, centered at SP 381,on line CW7, immediately east-of McDermott Taylorlake- K-15 abandonment, regnires.further
seisinic control for definition.



a

A secondary play found within the project area is
associated with a basal Mississippian sand which is 200 feet
thick at the McDermott Taylor Lake well, 20 feet thick and
tight and silty at Inexco well, and missing at Dome South Peelwell. The tops of the Mississippian and Lmperial horizons
are erosional surfaces and both are poor reflectors over most
of the project area, however the northeast/southwest and east/
west seismic sections do show a decided thickening of the
Mississippian section to the west (ref. T6 (S731) and TE-6466
Mississippian Isopach). No meaningful interpretation of the
distributional limits of this basal Mississippian sand can be
inferred from these data and the areal extent of his basa
sand member must remain a geological conce.t.

OONCLUSION

The seismic survey was successful' in delineating t e
Peel rch as. shown by the southwestern nosing on the Hume Depth
Structure Map TE-6446. Also the truncation of the Mississippianwithin, this area has been observed but would require additional
seismic control for definition.

CGS/ih

Encl



1. Mississippian Depth Structure TE-6462

2. Imperial Depth Structure TE-64

3. Mississippian Isopach TE-6466

4. Hume Depth Structure TE-6446

5. Hume-Base of Cambrian Isopach TE-6467

6. Base of Cambrian Depth Structure Tt-6464
7. Dresser Olympic Technical Report.
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INTRODUCTION

Dresser 01:zmpic Canada Operations, Party

:1270, conducted a seismic reflection survey in the Northwest

Territories for Texaco Canada Limited. The prospect area

was called Peel 74 and consisted of 88 miles of 600% C.D.P.

recording. Recording commenced on March 22, 1974 and was

completed on April 11, 197,1, (See Vic-lure 01, Area Location

Map).

OPERATIONS

A. General Accessibility

The prospect was located immediately west of

the Arctic Red River, between latitude 66°00' and 66006',

and between 1320 30' and 133°15 west longitude. Th3 camp was

a Nodwell self propelled track mounted fold-up trailer type.

The camp was walked in from Norman Wells, along the MacKenzie

River to Mountain River and then west across thc krctic Red

River and then south to the Inexco Weldon Creek 0-65 well.

The camp was moved periodically to follow the progress of

the prospect shooting. The supplies were flown in by aircraft.

Helicopter support was employed for transporting men and

supplies between camp and field.
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A. General Accessibility - Continued

The equipment was flown in from Eagle Plains,

Yukon by Hercules aircraft to the Dome-64 wellsite and then

walked north to the operations area. On completion of the

Peel 74 prospect, the equipment and camp were walked to the

junction of the Tree and MacKenzie Rivers.

B. Topography

The area waF mainly of a flat nature, however,

the southwest portion of the prospect was extremely hilly and

of a rugged nature. The vegetation consisted of light to

C. Surveying

Surveying was Liccomplished by using a Wild

T-16 theodolite. Horizontal control originated from a

legal auto-tape control p-Ant established by Canadian

Engineering Liurveys Co. Ltd. Azimuth control was established by

Solar. observation. Elevation control originated f.:om the

lneLco Weldon Creek 0-65 well.



D. Recording

The recording equipment consisted at a 48 trace

recorder, utilizing DFS IV IFP gain amplifiers on a TI-508

tape transport. The receptors used were Mark L-10 digital

grade geophones with a natural frequency of 10 cps. (Sen

Figure 2, Geophone Response Curve).

The filters employed were 12/36-124 and the

final ga:n was set at 84 db.

1. Type of recording 600% CDP
48 trace symmetrical splits

2. Station interval 220 feet

3. Shotpoint interval 880 feet

4. Number of geophones per trace 20 @ approximately 11.6
toot intervals

5. Geophone pattern length 220 feet

6. Spread dimensions 5280'-220'-0-220'-5280'

7. Total spread length 10,560 feet

8. Single holes shot, using 20 pound charges at average depth
of 60 feet.
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E. Drilling

Drilling was accomplished by using,five

drills (three Garritty and Baker, Mayhew 1000 units, one

Elgin Failing C.F.D., 100 unit and one Gyro Drilling, Mayhew_

1000 units). Single holes were drilled at each shotpoint to

a depth of at least 60 feet. A comparatively few multiple

(2 and 3 hole) patterns were drilled and shot as secondary

shots, using various depths and charges.

Respectfully submitted

DRESSER OLYMPIC CANADA OPERATIONS

Hugh M. Kerr

R. W. eoupland
Supervisor
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FIELD STATISTICS

Recording:

1. Recording commenced

2. Recording completed

3. Total recording hours

4. Standby hours, recorder

5. Number of profiles recorded

6. Number of miles recorded

DRILLING STATISTICS

March 22, 1974

April 11, 1974

335.5

30.0

537

88.3

Drilling:

1. Drilling commenced March 18, 1974

2. Drilling completed April 7, 1974

3. Total amount of dynamite used 13,100 pounds

4. Total amount of detonators used 727

5. Total amount of holes drilled 642

6. Total footage drilled 38 870 fee

7. Total drilling hours 1,076.5

8. Standby hours, drills
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ABSTRACT

The Peel 1974 Project is located approximately 180

miles northwest of Norman Wells and is adjacent to the Yukon

border. In addition to the Peel 1974 Project data, adjacent

data from the South Peel Project and Shell seismic data are

incorporated and interpreted within the text of this report.

The purpose of the seismir survey was to define if

possible the existence and location of the Peel Arch and provide

a reconnaissance evaluation of the Shell acreage blocks.
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PART II

SEISMIC AND TECHNICAL INFORMATION

NOTE: Additional technical data prepared by Dresser

Olympic is in accompanying envelope.
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SEISMIC AND TECHNICAL INFORMATION

Approximately 88 miles of 6 CDP seismic data was
collected in the spring of 1974 to fulfill a work commitment to
Shell Canada Ltd. The seismic lines were laid out in such a
pattern that Shell's lease blocks were evaluated. The seismic
data were shot with a symmetrical split spread; 48 groups, 220
feet apart with geophone locations 24 and 25 220 feet from the
shot. A field filter of 12/36-124 was used after field tests
were completed. These tests involved laying groups 1-12, 13-24,
24-36 and 37-48 side by side and varying the decible slope and
low cut filter setting for each set of groups for a series of
shots. From these data the above mentioned filter setting was
selected.

A 200 foot shot hole was drilled and a charge fired
at depths of 200 feet, 150 feet, 100 feet, 75 feet, 60 feet and
30 feet. According to the depth of shot 100 lbs., 50 lbs. and
20 lbs, were charge sizes used. The final optimum parameters
selected were 20 lbs. at 60 feet; these parameters were used
throughout the project area. Ideally, these data should have
been collected with a 120 foot geophonc spacing and possibly a
3 hole shot pattern, however, lack of time precluded this
possibility.

These data were collected on a DFS 4 seismic system
and recorckld ili a SEG 'B' format. A normal processing sequence
of Decon, B Pass, Static, NMO and Stack was used to display
these data in fital form. The static problem in this area,
re-ulting from lakes, low veiocity near surface material and
partially frozen ground resulLrA in seismic sections which
were unsatisfactory. Reprocessing by GSI using essentially
the same deconvolution and filter parameters, but utilizing
automatic statics produced smoother sections displaying
greater continuity. On line TI between SP 20-40, the static
problem was severe enough that normal intervention by the
interpreter was required to solve the static pattern.



4

r-. - ..111,=,-.13111ifigel.r.,W7-fg[7.....,-,. .'..A..L...-.--,37.C.r.,7.16,14.,,SiVLIZ-, Z., Y. -:,...J.A.14.7. ,9,.71L.W74.1.1.00,-%43.131=-=7.7EVIllrS41,.(JJC,/,,WFSZW5S.M.3117:14-2,1177: 5.1o.--,61,12INICK. ..M, iC1017=P471-15.,...:

.

PART III

SEISMIC RESULTS AND INTERPRETATION

CONCLUSIONS



RESULTS AND INTERPRETATION

Velocity control within the prolect area was obtained
at the Inexco et al Weldon creek D-65, Dome et al South Peel
D-64 and McDermott GCO Northrup Taylor Lake K-15 wells.
Laterally, the Gossage interval velocity of 21,000 feet per
second in the intertidal carbonates of the Inexco et al and Dome
et al wells decreases to 20,000 feet per second in the ar&illa-
ceous limestones of the McDermott well. Vertically, no signi-
ficant velocity changes are encountered in any of the wells and
the interval is seismically transparent.

The primary objective of the Peel 1974 Project was to
map the southwesterly plunging nose of the Peel Arch, a post-
Devonian structure. The seismic marker used to delineate the
arch is the Hume Carbonate which is a reliable seismic horizon
(ref. Hume Depth Structure Map TE-6446). The arch, as outlined
by the 5,000 foot contour, is depicted as a broad regional nose
with minor structural undulations superimposed on it. The Peel
Arch is weakly expressed on the Base of Cambrian Depth Structure
map TE-6464 as a result of the Cambrian structural configuration
being complicated by faulting, erosion and possibly a regional
dip component which differs from that of Hume, therefore the
arch is not as evident. It should be noted that the Hume-Base
of Cambrian Isopach Map TE-6467 displays no thinning coincident
with the Peel Arch indicative that the arch is a post-Hume
structure. The Mississippian Isopach Map TE-6466 shows a thin-
ning coincident with the axis of the Peel Arch. The thickness
of the Mississippian is controlled, in part, by deposition that
was contemporaneous with uplift and more prevalent, post deposi-
tional erosion. There are no intra-Cretaceous seismic reflec-
tcirs found over the project area which would help resolve which
was more positively active.

Faulting within the project area is locally present
on the Peel Arch and appears to be restricted to the older part
of the section (Ronning-Precambrian). The Base of Cambrian
Depth Structure Map TE-6464 displays three of these faults
(D. F4 CO; many other faults of small displacement could be
present within the project area. The southern portion of the
project area has been faulted (Ref. Fault B) during the
Laramide orogeny. There is evidence that the eastern portion
of this fault system existed during Upper Devonian or Mississippian
time and was later reactivated by the Laramide orogeny.

Two anticlinal structures in the southern portion of
the area 'nipped (ref. Home, Base of Cambrian, Imperial an0
Mississippian Depth Structure Maps TE-6446, 6464, 6463, 6402,
resp.) have be:n tested, in the southeast by the Dome et al
South Peel D-64 well and in the southwest by the McDermott GCO
Northrup Taylor Lake K-15 well, both of which are dry holes.
The anticline, centered at SP 381 on line CW7, immediately east
of McDermott Taylor Lake K-15 abandonment, requires further
seismic control for definition.
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A secondary play found within the project area is
associated with a basal Mississippian sand which is 200 feet
thick at the McDermott Taylor Lake well, 20 feet thick and
tight and silty at Inexco well, and mtssing at Dome South Peel
well. The tops of the Mississippian and Imperial horizons
are erosional surfaces and both are poor reflectors over most
of the project area, however the northeast/southwest and east/
west seismic sections do show a decided thickening of the
Mississippian section to the west (ref. T5 (S731) and TE-6466
Mississippian Isopach). No meaningful interpretation of the
distributional limits of this basal Mississippian sand can be
inferred from these data and the areal extent of this basal
sand member must remain a geological concept.

CONCLUSIONS

The seismic survey was successful in delineating the
Peel A::ch as shown by the southwestern nosing on the Hume Depth
Struct.are Map TE-6446. Also the truncation of the Mississippian
within this area has been observed but would require additional
seismi.:t control for definition.

CCS/ih

Encl.
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