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’ 1 o PREFACE

This report presents the results of the seismic survey conducted in
the Fort Norman Area, Northwest Tcrrltorles, Canuda, for Amerada

Petroleum Corporatlon durzng the winter prlod of 1966,

The work was performed by National Geophysical Campany of Canada,

. Limited, Party No. 40 under the direction of Party Chief F.E. Ganoe,

~

The main objective was to conduct a reconnaissance survey over a

designated area.

The survey was conducted over a period of 48,88 days between February

l/fh and Aprll 11th, 1966.

A separate report coverlng the operat10na1 aspects of the survey is

being submitted under separate cover,
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Location Map
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ENCLOSURES

1. Hume Time Structure Map
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a. Slater River Area
h, Little Bear River Area
c. Mirror Lake Area

2. Horizon "B" Time Structure Map

a. Slater River Area
b. Little Bear River Area
c. Mirror Lake Area

3., Hume to Horizon ng" Isochron

a., Slater River Area
b. Little Bear River Area

¢. Mirror Lake Area
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SEISMIC SURVEY REPORT
on the

FORT NORMAN AREA

Northwest Territories, Canada

INTRODUCTION

The Fort Norman Area consists of lands held by Amerada Petroleum
Corporation, Canadian Superior Oil Limited and Socony Mobil of

Canada, Limitéd, and designated as Permits numbered P-3713, P-3714,‘
P-3717, P-1720, P-3786 and P-3787. Under an agreement between the
three parties Amerada Petroleum Corporation was to undertake a seismic‘
survey within the Permit boundaries and divided equally on the Permits

held by each participant.

For the initial stages of evaluation the program was one of a recon-
naissance nature. Further detail stages of programming are to follow,

depending upon the results of this initial assignment.

No wells had been drilled within the permits or near vicinity., The
velocity information and reflection identification was supplied by
Amerada Petroleum Corporation which they obtained from previous seismic

control shot down the MacKenzie River.
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RECORDING PROCEDURE

Initial shooting consisted of recording a Noise Spread of 6000 ft. in
length. This Noise Spread was shot using Amerada's standard procedure

which consists of using single shot holes and single geophones‘per trace

. with a space interval of 100 ft.

From the results of this Noise Spread it was ascertained that the optimum
record could be obtained by using three hole patterns, 2000 ft. spreads
with 2000 ft. offset and 20 ft. geophone spacing. This procedure was
utilized throughout the area, except it was found necessary to cut the
shotpoint idcations to two hole patterns for a more economical opera-

tion.

All data was recorded on a techno AM tape while simultaneously a Mon-
itor record was taken. Playback records were made from each tape. The
Monitors were recorded in a AH-GH (13-24-90) filter setting and the Play-

backs were recorded in a BH-GH (19-35-91) filter.

Frequency response versus filter setting for the National 26A amplifiers

are included as Figure II.

DATA PRESENTATION

All otiginal field records, including Playbacks, after being timed and

labelled were forwarded to Amerada's Calgary Office. Prints of the

-2 -

','.'-fc.'.‘-'_"‘.'-.\'-‘7'.'ﬂ‘.'sx’.‘ff-f"r'v'fMW ol e\ N S A FNATAANS AW, o AN A M WAL VW, WS A AP AANT i e S Faienat Grephysical (0. of (NALLA, nnp poriow!

o .



N R R P T e

i
-
| | - 1:
- .'.",'_-,v.,',e'-z'—;\.,m-,'».-,wmw/v\/,‘u\ Ralienat Geephyaical (b of Conda i, At W v PR e Ve Nt SN AL A At A ATARAAATAA AN AL [N NAAA e F et PN E

. S
. o
o . . . ~

»
 Monitors were retained in the field office and were the data upon which

the field interpretation was based.

; ‘ The magnetic field tapes were forwarded to Amerada in Calgary along with
' the record shipments. Record section were prepared in Amerada's Play-

back Center; all computations pertaining to their preparation were per-

formed by Amerada personnel.

The field party received copies of the Noise Spread as well ‘as the re-
cord sections., The sections were used only as a guide in areas of poor

data in the field interpretation.

The recérds retained in the field office were corrected from the shot
‘ elevations to a datum plane of 350 ft. above sea level using a correc- |

tion velocity of 10,000 ft./sec. Uphole times were used to correct J}
from the shot elevation to the surface. The first breaks were plotted

6n the initial shooting and it was ascertained that a drift layer was

- not present in such amounts as to be a problem.

Reflection data was taken directly from the records without the "normal 3
move out" being removed, The data as presented on the maps is an average %

of the short trace times on reversed profiles.

Time structural maps of the Hume Formation and an unidentified deeper
eveﬁt which is designated as Horizon "B" were prepared with a time inter-

val map from the Hume to Horizon "B". These maps form the results of the
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survey,

RESULTS

—— — Veo—

Very little geological information is available for the Fort Norman Area;
however positive identification of the lume Horizon was made from a dis-
#ant well, This is by far the most outstanding reflection in the area
and is located at or near thz top of the Middle Dg¢vonian., The Hume event
cqnsists chiefly of limestones and is overlain by shales of the Upper
Devonian, Possible petroleum reservoirs ére to be found in reef build-
ups in the Upper Devonian shales and in fault traps in the lower ﬁart

of the geolocgical section,

The rate of the regional dip indicated by the enclosed structural maps
is probably less than the actual case, No corrections were applied to
correct for increased velocity resulting frem the rapid thickening of

overburden.

Record quality was‘generally good except in the vicinity of the MacKenzie
‘River.‘ The deeper reflections suffered; and in the southeastern portion
of the area all usable data was missing due to faulting. One could rely
confidently con correlatlons of the Hume reflection across falrly large
gaps throughout the area. The Hor1zon "B'" reflection was falrly contin-
"uous over the area but it could not be correlated very re11ably due to the

poor character of the reflection and the unconformity betWeen it ‘and the
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shallower reflection.

. ‘ Consider now the time structure maps, as mentioned earlier; these times
| are from 2000 foot offsets and dc not have the normal move out time re-
moVed.“Becéuse of the loose nature of the program grid the cohﬁour in- |  "
terval is greater than normal, Further, the large grid affords consid-

erable latitude in the manner of contouring.

The Hume time structure map indicates regional southwest dip at a rather
uniform rate from the northern part of the area. However, about the center
of the area there is some west nosing which changes the direction of dip
-~ o tolthe south as the region of faulting is approached. In the vicinity of
‘ faulting the dip becomes anomalous as the direction changes to the south-
gﬁp | east. The faults are believed to have a general northeast to southwést
alignment, but the control is too loose to establish the exact location.
- | The small fault in the vicinity of shotpoint YW 539 is down thrown tc the
| southeast with about 30 to 50 milliseconds of throw. The major fault is
be;ieved to be an overthrust fault with the down thrown side to the north-

west, The seismic control is insufficient across these faults to evaluate

. ‘ them properly.

The Horizon "B" time structure map is thought to be the control for the
Cambrian or Preca&brian formation. However, due to lack of well control
........... ‘ in the area the identification is questionable. The dip in the northern

h half of the area was to the southwest which is regional. The southern
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half of the area has several reversals w1th flattening and west nosing
Wthh gives rise to a change in the rate and direction of dip in the
v1c1n1ty of the overthrust fault, If the small fault as indicated on

the Hume structure map cut this level, the record quality was not good
enough for it to be mapped. The major overthrust fault is not definitely
defined as to alignmént and amount of throw, The record quality did not
improve sufficiently after crossing this fault to re-establish this hor-

izon on the east or upthrown side.

The Hume to Horizon "B" isochron @ap does not generally conform with

eithei‘ structure map due to the un‘conformity between these levels, The
general attitude of this map is thining from east to west. There is how-
ever a thin area located in the extreme northeast portion of the area.
Als‘o in the southern portion of the area the trend is thinning to the
south, This thinning is due to the unconformity between the two struce

ture maps as indicated by the reversals and flattening on Horizon "B".

CONCLUSION

The results of the survéy reveals that the area contains §evera1 anom’-
lous features. The major unconformity has not been sufficienfly defined
to reveal any stratigraphic traps which could be associated with it.
Additional control i$ also hecessary in the fault region to properly

evaluate any favorable anomalies in connection with these faults.
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: Since the program was one of rcconnaissancé shooting, the primary

.'i- objective was satisfacto:ily completed, that is, to :asc‘crtain if ' ‘ ;.
‘any‘ anomalies existed, and if so, their general location and magni-

. tude. It is recommcndéd that additional scismic control is needed

: | in thesc indicated areas of interest,
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This report presents the results of the seismic survey conducted in

the Fort Norman Area, Northwest Territories, Canada, for Amerada

Petroleum Corporation during the winter priod of 1966.

The work was performed by National Geophysical Campany of Canada,

Limited, Party No. 40 under the direction of Party Chief F.E. Ganoe,

The main objective was to conduct a reconnaissance survey over a

designated area.

The survey was conducted over a period of 48,88 days between February

17th and April 1lth, 1906.

A separate report covering the operational aspects of the survey is

being submitted under separate cover.
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SEISMIC SURVEY REPORT
on the

FORT NORMAN AREA

Northwest Territories, Canada

INTRCDUCTION

The Fort Norman ‘Area consists of lands held by Amerada Petroleum
Corporation, Canadian Superior 0Oil Limited and Socony Mobil of

Canada, Limited, and designated as Permits numbered P-3713, P-3714,
P~3717, P-iJZO, P-3786 and P-3787. Under an agreement between the
three parties Amerada Petroleum Corporation was to undertake a seismic

survey within the Permit boundaries and divided equally on the Permits

held by each participant.

For the initial stages of evaluziion the program was one of a recon-
naissance nature., Further detail stages of programming are to follow,

depending upon the results of this initial assignment.

No wells had been drilled within the permits or near vicinity. The
velocity information and reflcction identification was supplied by
Amerada Petroleum Corporation which they obtained from previous seismic

control shot down the MacKenzie River.
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RECURDING PROCEDURE

Initial shooting consisted of recordin; a Noise Spread of 6000 ft. inm
length. This Noise Spread was shot using Amerada's standard procedure
which consists of using single shot hcoles and single geornhones per trace

with a space interval of 100 ft.

From the results of this Noise Spread it was ascertained that the optimum
recorc could be obtzined by using three hole patterné,.zoo ft. spreéds
with 2000 ft. offset and 20 ft. geophone spacing. This procedure was
utilized throughout the area, except it was found necessary to cut the
shotpoint locations to two hole patterns for a more economical opera-

tion.

All data was recorded cr a techno AM tape while simultaneously a Mon-
itor record was taken. Playback records were made from each tape. The
Monitors were recorded im a AH-GH (13-24-90) filter setting and the Play-

backs were recorded in a BH-GH (19-35-91) filter.

Frequency response versus filter setting for the National 26A amplifiers

are included as Figure II,

DATA PRESENTATION

All original field records, including Playbacks, after being timed and

labelled were forwarded to Amerada's Calgary Office. Prints of the
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Monitors were retained in the field office and were the data upon which

the field interpretation was based.

The magnetic field tapes were forwarded to Averada in Calgary along with

the record shipments. Record section were prepared in Amerada's Play-
back Center; all computations pertaining to their prevaration were per-

formed by Amerada personnel.

The field party received copies of the Noise Spread as well as the re-

cord sections. The sections were used only as a guide in areas of poor

data in the field interpretationm.

The records retained in the field office were corrected frcmithe shet
elevations to a datunm rlane ¢f 350 ft. above sea level using a correc-
tion velccity of 10,000 ftr./sec. Upnole times were used to correct
from the shot zlevation to the surface. The first breaks were plotted
‘on the initial shooting and it was ascertained that a drift layer was

not present in such amounts as to be a problem.

Reflection data was taken directly from the records without the "normal
move out" being removed. The data as presented on the maps is an average

of the shor: trace times on reversed profiles.

Time structural mapns of the Hume Formation and an unidentified deeper
event which is designated as Horizon "B" were prepared with a2 time inter-

val map from the Hume to Horizon “'B". These maps form the results of the
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survey.

RESULTS

Very little geological information is available for the Fort Norman Area;
however positive identification of the ilume Horizon was made from a dis-
tant well., This is by far the most outstanding ;eflection in the area

and is located at or near the top of the Middle Devonian. The Hume ev§nt

consists chiefly of limestones and is overlain by shales of the Upper

Devonian. Possible petroleum reservoirs are tco be found in reef build-

ups in the Upper Devonian shales and in fault traps in the lower nart

of the geological section,

The rate of the regional dip indicated by the enclosed structural maps
1s probably less than the actual case. No corrections were applied to
correct for increased velocity resulting from the rapid thickening of

overburden.

Record quality was generally good except in the vicinity of the MacKenzie
River. The deeper reflections suffered; and in the southeastern portion
of the area all usable data was missing due to faulting. One could rely
confidently on correlations of the Hume reflection across fairly large
throughout the arez. The iiorizon '"3" reflection was fairly contin-
over the area but it could not be correlated very reliably due to the

character of the reflection and the unconformity between it and the
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shaiiower reflection.

Consider now the time structure maps, as mzntioned earlier; these times
ate fram 2000 foot offsets and do not have the normal move out time re-
moved. Because of the loose nature of the program grid the contour in-

than normal. Further, the large grid affords consid-

tude in the manner of contouring.

The Hume time sStructure map indicates regional southwest dip at a rather
uniform rate Irom the northermn part of the area. iiowever, about the center

of the area there is some west nosing which changes the direction of dip

to the south as the region of faulting is approached. In the vicinity of

faulting the dip becomes anomalous as the direction changes to the south-
east. The faults are believed to have a general northeast to southwest
alignment, but the control is too loose to establish the exact location.
The small fault in the vicinity of shotpoint YW 3539 is down thrown to the
southeast with about 30 to 50 milliseconds of throw. The major fault is

believed to be an overthrust fault with the down thrown side to the north-

west. The seismic controi is insufficient across these faults to evaluate

them properly.

The Horizon 'B" time structure map is thought to be the control for the
Cambrian cor Precambrian formation. However, due to lack of well control
in the area the identification is questionable. The dip in the northern

half of the area was to the southwest which is regional. The southern
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half of the area has several reversals with flattening and west nosing
which gives rise‘to a change in the rate and direction of dip in the
vicinity of the overthrust fault. If the small fault as indicatedAon

the Hume structure map cut this level, the record quality was not good
enough for it to be mapped. The majqr overthrust fault is not defiaitely
defined as to alignment and amount of throw. The record guality did not
improve sufficiently after_crossing this fault to re-establish’this hcf-

izon on the east or upthrown side.

The Hume to Horizon "B isochron map does not generally conform with
either structure map due to the unconformity between these levels, The
general attitude of this map is thining from east to west. There is how-

‘ ever a thin area located in the extreme northeast portion of the area.
Also in the southern portion‘of the area the trend is thinning to the
south. This thinning is due to the unconformity between the two struc-

ture maps as indicated by the reversals and flattening on Horizom "B".

CONCLUSION

The results of the survey réveals that the area contains several aﬂama-
lous features. The ﬁajor unconformity has not been sufficiently defined
to reveal any stratigraphic traps which could be associated with it.
Additional control is also necessary in the faulc region to properly

evaluate any favorable anomalies in connection with these faults,




Since the program was one of reconnaissance shooting, the primary
objective was satisfactorily completed, that is, to ascertain if

any anomalies existed, and if so, their generzl location and magni-

tude. It is recommended that additicnal scismic control is needed

in these indicated areas of interest.

NATIONAL GEOPHYSICAL COMPANY
OF CANADA, LIMITED
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