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SUMMARY
Report No. 4oowrldu of the tic survey of that portion of
Block 1 1 within longituces 1200 W 121° W, latitudes

600 28' N and 51° w'N me includes sheets 13 through 16 of the sixteen incivi
dual sheets .

The final structural map, scale 1 in = 3 mi., of the basement siwface is included for the
entire ares of Rlock 1. This map is contoured at an iatarva! of 2000 ft and s entirely
based on estimates of the basement (pr-Cambrian’) depth calculat=c from ths magnetic
data. The local aress of interest indicative of local relief cf the basement sustace,
are also included. In this report the obeerve. rmagnetic maps and the
se~ond ver.ical derivative maps of the individual sheets, 13 through 1§, scale 1 in -
1mi. mloalnmatmuenm Wpondonuahonhnu mpl and the

contours are d on the ob magnetic L.ane
1t an Interval of five gamma .

The final bagement structural may shows the basement dipping gently westwai over

the entire area with the exception that a steep gyncline is formed n the extreme westen:
,mamu—,mmsmc,mmwunmmmhma 19,600
ft. The general rise of te basoment east of this synclinal axis is intecrupted in the ex-
m-mmmdhh«ﬂnhhmlwﬂnmwnmwﬂwx
6000 to 2000 t. Two additional digtortions of this geneml configumtion are the east
west trend of the basin in the central northem sortion of the area and the shar, westwand
plunging nose in the southern portion of Cheet 14.

The residual magn:tic anomalies, which could be caused by local relief of the bassment
surace, ar- genenlly unrelianle when compared to other magnetic surveys. The lack of
reliability is ctused by the yensrally low amp!imde of the obesrved nagnetic anomalies
and by the shar; and irreguler d.sortions of (e magnotic fiald wi.ch apprently ong’naw
from thehe and confl of glacial debris. A promninent fea
ture of the recidusl enomalics f this report is the group of anomalics, 94 through 97
which trend southwesterly through the southern purtion of Sheet 14. South anc east of
this group. the residual anomalies have & dominant northwestsrty rend. Furthormore,
north of the group of anomalics 74 through 97, the basement surface appears o have a
gentle. sasterly reentmant within which al:.cet no residual annmalies occur. It 1s felt
that there is a strong ossibility that aa carirely different type of basin may be found
north of the zroup of anomailes 74 thiough 57 and that the northwesterly flank cf this
group should be of great interest foi petr.loum explomtion.

The bassment structural ina, of Block | shows that the growp of anomalies 4 thre - gh
97 may be projected southwes: through ano-aalivs 55 and 74. Purthermore, there is &
Mmmd-mmmdmmlbu-m««7 namely 43. 44 and 47 which
term'nate northward against an east wost growy . including 65 through 68  ['urther




northwest there is a third group of norti 1 1 11, 32 35,

38, and 30. T\nnthnogmap-oldmﬂndyon-m-dlmdmu.mmndondn

flanis of the north of the linal area of the basement. The anomalies P
outside of tiils grou) are olth- orunod northwesterly or exhibit only a random orientation. {
Residual snomalies %4G. Sheet 14 and 35G Sheet 6, are the most ing 3

resicdual anoinalies on the basis of these considerations.
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INTRODUCTION

This report, No. 4 the of the survey of Block 1

Northwest Territories. The table below lists the progrmam of reports.

Report. Transmittal Date, 1953 Sheets
1 February 26th 1 4
2 July 24th s 8
3 July 30t v 12
4 August 8th 13 16

Reference should b: made to Report No. 1 for the general conceyts of the interpretation

and to Reports 1 through 3 for a discussion of the previous results .

THE OBSERVED AEROMAGNETIC MAPS, Sheets 13 throu™ 16 (scale | in . 1 mi.)
The abee! g™ data at an interval of 10 gamma. are dominated by a

series of positive and negative axes which are oriented north south in the southern portion
of the ares and northwest in the northem portion. These axes are considered to originate

from b ol . The relatively narrow distances betwecn the se

axes and the relatively high amplitude of these anomalies in the northem portion of the
area reflects the rise of the basement to 2000 fr.

SECOND VERTICAL DERIVATIVE AEROMAGNETIC MAPS, Sheots 13 through 16 (scale
lin 1 mi

These maps are shaded red and yellow with the red areas indicative of positive derivative

values and the yellow. negative. Theee two areas comespond approximately to the posi
tive and negative curvatures of the observed magnetic field. This, in tum, signifies
geologically that the red areas are underlain either by more feromagnetic minsrals than
the yellow areas or that the fesromagnetic minerals are closer to the plane of observation

in the red areas. The firut of thess is mom often the case and ls the reason for ascribing
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most nagne lies to origir. The north-south red areas

in Sheets 14 through 16 and the northwesterly red areas which dominate Sheet 13 reflect
the existence of more highly solarized rocks direct! underneath within the basement.

Sometimas these intrabasement bodics are relatively uplifted. This is indicated, for

ple, by residual ly 91F, Sheet 14.

Quite often the derivative calculation develops anomalice which could be caused by rellef

of the basement surface. The resolution of this type of anomaly depends upon !ts sctting

with respect to other 1 R lly the b type. and by the type of

template which is used for the denvative calcul . The outd of p ble b

relief, deduced from both the observed and derivative data, are superimposed oa the
derivative maps. The close correspondence between the residudl anomalics and the
derivative anomalies o the grou) 94 through 97 is un example f the derivative resolution
of anomalies >ossibly indicative of basement relief or of suprabasement origin.

THE STRUCTURAL CONTOUR MAP ON THE BASEMENT SURFACE, Sheets 1 q:_:g‘_h_
16 (scale | n - 3 mi)

This report completes the bassment map. The results arc pressnted on a composite of

the sixteen individual abserved magnetic maps with the bascment majped at an interval
of 2000 ft, sub sea datum. The contours are based entirely on magnstic depth estimates
v aich are shown in hundreds of feet. underiined by three. two and one underdines for
good. fair and poor dependability. A fourth category Is followed by the letter “S™ indi

cating that the estimate was made with the assumption of local basement relief. In

di 1ocal b bl of local b relief have been

added to show their rel. hip to the regional ] for.




In general the basement dips westward from -2000 ft in Sheet 13 to - 19,600 ft in Sheet

4. This gentle westvard dip is abruptly tecminated along the castem boundaries of
Sheets 3 and 4 at a synclinal axis west of which the basement is shown to rise to a level
of 0100 fr. The dip into the synclinal trough is steep. The second locale of steep di;
is on thc >xtreme eastern margin of Block [ where the bassment apparently dips from
2000 fr to 6000 ft very abruptly. [he area between these steep dips is genemlly flat
and between 8000 and 12,000 ft. This flat area is bounded on the north by a southedy
dipping area and is interrupted in the southwest comer of Sheet 14 by a relatively sharp

westward plunging nose with almost 2000 ft of relief.

The surface geology of Block 1, as shown by Ma; 820-A (1945) of the Drpartment of Mines
and Resources of Canada, scale | tn 60 miles, shows that Block I iics in an area
covered almost entirely by Devonian and Catboniferous rocks with. the exception of the

cxtreme southem portion where C: mark the by limit of the

Mesozoic rocks which crup out (n the Alb>rta Basin, the huge wough of sedimentary rocks
between the Canadian Shield and th Canadian Rockies. The basement ma;> computed
from the magnetic data defines the synclinal axis of the basin and indicates that the
basin's floor is abruptly downwarped (nto the syncline and is also abruptly downdropped
along its eastern margtn.

RESIDUAL MAGNETIC ANOMALIES (Sheets 13 through 16)

The residual magnetic anomalies are superim)osed on the obeerved magnetic data and
are contoured at an interval of five gamma. In addition the cudines of the related arcas

of interest or fuulte are shown. These oud!: are the hery of the lated base

ment uplift that could cause the residual anomaly. Again the anomalies are graded G.




F and P for good, fair and poor. ‘The outlines of the local areas of intere st are also in

cluded on the derivative maps and the hasament map.

89p

90G & 91F

92pP

93P

94G, 75F, 96G,
97F and 98P

9P

100P

Table 1:

Location

Sheet 13

Sheet 13

Sheets 13 & 14

Sheet 14

Sheet 14

Sheet 14

Shect 14

Sheet 14

Residual Anomalies
Remarks

This fault, downdropped to the north, marks the end
of a large ly which is d
to have relief ia some parts. The anomaly is on the
northern boundary of the swvey.

This is a fault trace. downdropped to the northeast,
indicated by weak magnetic anomalies of less than
10 gamma. This 18 a very poot feature.

These two anomalies lie along a prominent obeerved

which is lly the cause of the
excellent derivative anomaly. 91F has a basement
estimated at - 1100 ft whereas the basement is erti
mated at -5300 fx at 90G .

This is a fault tmce, downdropped to the northeast,
derived from anomalies of about 5 gamma. This is
& very poor featuse .

The anomaly is undoubtedly the best of the poor grade
anomalies although its relief is only 5 gamma. Its

1 on the slope of the 1 b

nose lends additional intereet.

This growp of lies lics along & linss
ment. The basement depths » ong this tread are 8 proxi
mately 2000 ft higher than the surrounding ares aad form
the basis for the lung
nose of the basement map. Theee anomalies are probably
the most interestir residual features of this report.

This fault trace. downdronped to the north. (s on ‘he
north end of & prominent derivative feature which could
very well be ntrabasement in origin.

The anomaly s graded poor becausc of its low amplitude .

®G, F. and P, Good. Fair and Poot




Location

Sheets 14 & 15

Sheets 14 & 15

Sheets 14 & 15

Remarks

The de that this lies on
the noctheasterly flank of a larger feature all of which
cannot be attributed to basement relief.

The uomnly U] dlMl to nnlu because of its
to effects. It
is probably the best of the fair anomalies.

The amplitude of this 1 in its
half where it is very nicely cunnmed by a derivative
anomaly .

The llent derivative of this feature is

considered to come from the abrupt change in slope of
the cbeerved data in this area. The resolution of this
residual effect from the observed data is difficult and
unreliable .

The anomaly is of low relief and is most reliable in
its northwestern half where it has good derivative
confirmation .

This anomaly lies obliquely to the observed magnetic
coatours, has & relief of more than 10 gamma, and
has & somewhat fragmentary derivative representation.

The anomaly suggesting this fault trace has a relief
of 25 gamma but its short length detmacts from .ts
possible significance

The oblique relatioaship of this anomaly to the obeerved
magnetic contours makes the rceolution of the feature
from the obeerved data dependat'e. However, the

ly ts ly ox;.resced ghout its area .

The anomaly hae considerable amjlitude. 15 gamma,
but 18 too shan) to come from the estimated depth of
the basement in that area. 6000 fx.

This anomaly i casily seen on the obecrved data and
could quite probably be from near surface effects.

The indications of this anomaly of the cbeerved data
are weak and inconsistent .




Remacks

Two depth estimates, made on this anomaly with the
aseum; tion that local relief of the basement surface was
present, gave answers of 7100 £t which fit the regiomal
basement configuration very well. Ths anomaly would
be upgraded Lf it were more consistenty expressed. It
is difficult to resolve certain parts because of the inter
ferunce of near surface effects.

The main reason for including this small feature is that
& basement de;th of 7400 t was made with the aseum;
tion of local basement rclief.

CONCLUSION

The principal results of the asromagnetic survey of Block | should be the basement struc

mm;)mmwdhmmdltnwmdwm Ths

of course, is generally the case and is a further le of the airtx magn

meter to ma, the regional configuration of the floot of a sedimentary basin .

mwmwncm,mmwymmwm. Experience ind'~ we

that an individual can be to be by perha; e 10% of the »

depth estimate. That is. the flight level must be added to the subsea w™ 5 ~a &
obtain the total depth estimates. Sheets | through 4 were flown at 5500 & e Lot
through 16 were flown at 3500 ft above ses lcvel . Therefore. the basement mwe ¢ gome

what diagramatic and amy exact usage of the basement depths is unjuse:fiod

The resolution of anomalies which are possibly tndicative of locsl ¢ 7 »f th~ basement

surface. those anomalies which we call “supmbesement”. was cxc-edingly difficult

because of the low rellef of the obx data and of the very

near-surface cffects, buted to theh and confl of

fiacial debris. Py ! n the Alberta Basin to date has




shown little if any utilization of local jreCambrian structure . The lacge oil flelds

of the basin. Leduc and Redwater arc stratigraphic traps and have not exhibited agy
o ch on local . Th it has not been surprising that good

local basement features werc hard to develop. It should be kept in mind while using
the magnetic data that the indications of local basement relief are of secondary importance

and that the 1 bas:ment i jon is the primary result of this interpretation.

GRAVITY MET: R EXPLORATION COMPANY

Nelson C. Steenland

NCSmel
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