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Keport No. 1 covers the interpretation of the ceromagnetic survey of

that portion of Block I, Northwest Territories, included within longitudes

123000'W-129°40"W and latitudes 60°00'N-61°40'N. This is the westem col-

umnofmaps, namely, Sheets 1 through 4. The entise surveycompriaes six-

teen individual sheets.

‘The interpretation providesa structural map of the basement surface
which shows the regionalconfigurationofthis surface, contouredat an interval

general level of apps : subsea,oe _ 12,000 f., orthat the sediments are

Two conspicuous features of the basement surface are the postulated

synclinal axis of the basindevelopedmainlyfrom the estimatesmade along

the southernedge of the map, and, secondly, a prominenteastward nosing of
the basement in the vicinity ofthe large magnetic anomalywhich dominates

the observedmagnetic map.

was prepared for the entire area. Four ofthe local featuresare »

six, “fair,” and eix, “poor.” Two ofthe good localanomalies are on

the

large
observed anomaly, andtwoare locatedon

a

mtherprominent nosing intheex-

treme northern portion ofthe area.
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INTRODUCTION:

The interpretation of the aeromagnetic data attempts to resolve the ob-

served magneti anomalies into two categories, intrabasement and suprabase

ment anomalies. The intrabasement anomalies are those which, because of

their large areal size and large amplitude, must originate from large magneti-

zation contrasts within the basement (i.e., igneous or metamorphic) rocks.

These large magnetization contrasts are assumed to originate ai the basement

eurface and to extend infinitely downward with vertical sides. With these as-

sumptions, estimates of the depths to the tops of these anomalously magnetized

bodies maybe made or, conversely, the thickness of the sedimentary section

may be estimated.

Afver these large features are resolved and are employed for the deter-

mination of the sedimentary thickness, residual anomalies remain which may

be placed in other categories. The category of principal interest is the supra-

basement type, anomalies which are of such shape andamplitude that tiey can

be assumedtoarise from vertically thin sheets of magnetized rock, for example,

from velief of the basement surface. Another grow) include disturbances from

the ground surface, which in this area are assumed to arise from the erratic dis-

tribution of glacial materials. This produces sharp and erratic anomalies which

are easily separable from those related to basement rocks.

‘The analysis isbasedon the study of the observed data, both the ob-

served ...apsamithe flightprofiles, together with a second vertical derivative

map, The secondverticalderivative approximates the curvatum of the observed

magnetic field, andareas shaded vedonthe derivative map are areas of positive
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curvature, those shaded yellow are areas of negative curvature. All observed

anomalies have curvature or derivative anomalies, and, in general, the large

derivative anomalies, large in area and in amplitude, are the derivative anom-

alies of the large observed, or intrabesement, anomalies. Also, i a general

way, the small and sharp derivative features are anomalies which are not intra-

basement in origin and which, therefore, may be indicative of local besement

relief, surface disturbances, and other sundry causes. Therefore, the derivative

map assists in the resolution of the intrabasement and suprabasement features

although it is at the same time affected by any other anomalies that may be

present.

AEROMAGNETIC(Sheets 1 through 4):
The abserved magnetic data over the area of Sheets | through 4 is domi-

nated by one large anomaly at the junction of Sheets 3 and 4, twgether with a very

conspicuous southwestward nosing from this large anomaly. The remainder of

the area is very flat, indicating that the basement is relatively devoid of magneti-

zation contrasts theveby making it very difficult to estimate the sedimentary thick-

ness over much of the area.

The sixteen residual magnetic features are superimposed on the observed

magnetic maps and these will be discussed in a later section.

DERIVATIVE(Sheets 1 thmugh 4):
This map is likewise dominatedby a large derivative anomaly over the

large observedmagnetic anomaly. In a general way, the zero value of this deriva

tive anomaly approximates the area on the basement surface which will be under-
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tainty 0 mete ify mageained cutee efeute Gen bs anmenting ame. This

large anomaly has a prominent nosing to the northwest, indicating that an exten-

sion of this intrabasement rock unit lies in that direction. The remainder of the

map is an erratic pattern of positive and negative values, and no significant pattern

iz developed. This random distribution of derivative values is occasioned by two

things; first, there are no large magnetization contrasts within the basement over

much of the area, and, secondly, there are many sharp and local disturbances of

the observed magnetic data from the ground surface. Nevertheless, the derivative,

in addition to separating the intrabasement features that are present, has, in some

cases, supported the sup:abaserment anomalies developed by the residusl analysis.

The outlines of the areas of interest of the suprabs.semen* anomalies are

superimposed on the derivative map, andthe correlation of the derivative values

with the residual anomalies wili be discussed in the section on residual anomalies.

 

The sixteen sheets ofthe observed aeromagnetic data wese joined together

to form the base map for the Structural Contour Map on the Basement Surface. The

individual sheets, scale I" = 1 mi., were reduced to I" + 3 mi., to form the com-

posite map.

This composite map is che most useful map resulting from the interpreta-

iiom. It has collated on it all the significant results, including (1) the individual

estimates of the depth to the basement surface, shown in hundreds of feet below

sea level, together with the configuration of the basement surface, contouredat

an imterval of 2,000 ft. from the magnetic depth esti:sates, and (2) the outlines of



the local amas of interest whichase included so that they may be seviewed in light

This map will be revised with each succeeding report as additional mag-

netic depth estimates and local anomalies are placed on the easter sheets. The

Present preliminary configuration of the baserent surface is based on only twenty-

two magnetic depth estimates, almost too few in mumber to be comtoured. How-

ever, as the data on which the contouring is based are shown, the reliability of the

contouring can be evaluated.

The most significant feature of the basement surface is the synclinal axis

shown in the southeastern comer of Shoet 4 and continuing, with much less coztrol,

into the northeastern comer of Sheet 3. The presence of this axis is dependent al-

most entirely on the series of depth estimates on the southern boundary of Sheet 4.

The second conspicuous feature is the prominent eastward nosing postu-

lated over the general western portion of the large observed anomaly. The conspicu-

ous southwestward nosing from the large anomaly may be related to this regional

nose.

Note that the individual depth estimates are graded with three underlines

indicating e good depth estimate; two lines, f-ir; and one line, poor. In addition,

these is a fourth category, that is, those estimates witich are followed by the letter

“8S.” “S" indicates that the estimate was made ona suprabaseme=t anomaly and,

therefore, is the least celiabie depth estimate. This is becaus> the suprabesement

anomalies are difficult to resolve andbecause the coefficients used for the computa

tion of the depth estimates from suprabasement anomalies are relatively umteswd.



THERESIDUAL

MAGNETIC

ANOMALIES

(Sheets 1 through 4):

The residual magnetic anomalies are superimposed on the observed

magnetic data and contoured at en interval of 5 gammas. In addition to the

contours, the outline of the related area of interest is shown. This outline is

the periphery of the postulated basement relief that could cause the anomaly.

Again, the anomalizs am graded "G," “F," and “P" for “Good,” “Fair,” and

“Poor.” The outhines of the local areas of interest are also shows on the Second

Vertical Derivative Aeromagnetic Map and the following table contains comments

on each of the anomalies after consideration of their residual and derivative ap-

pearances.

TABLE

ResidualAnomalies

__

ae

____} Seem

1-P Sheet 4 The anomalyhas a relief of approximately 20
gammasand is of such shapethat it could be

causedby displacement ofthe basement sur-
the trace shown onthe map, down-

thrown to the north. However, this interpreta

-

tionis considered andthe anomaly is
graded poorbecause the is disharmo-

2-F Sheet 4 ‘The residualand derivative indication of the

© G*Good, P+ Pais, P = Poor
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4-F

5-G

6-P

8-P

9-F

a

6iet

good also because of its northwesterly orientation
and because of its position on the large observed
magnetic feature.

This is another nosing from the large magnetic
anomaly as can be most easily seen on the deriva-
tive map. The anomaly is too small to be graded
good, and is mally one of the poorer of the fair
anomalies.

Again, this is a nosing from the large observed mag-
netic anomaly to the northwest, which is very ap-
parent on the derivative map.

There is no confirmation of this feature on the de-
tivative map.

The anomaly is eutirely dependent thecbserved
data where it is very conspicuous 28a residual fea-
tus. However, it is on the extreme edge of the sur-
veyandmustbe downgraded to fair.

erm highona large northwestern positive nosing from
g derivative anomaly. The feature is graded
poor as it is drawn, it is too narrow to come
from the basementat adepth of -12,000 ft. Itmay
be that the outline of the area of interest shouldbe ex-
tended westward to include the positive derivative fea-
peedepeerainsbthoo

entire derivative anomaly, which is north-
westem nosing, is causedbya suprabasementeffect.
This is not probable.

eenaemaitulSeta cumtnnes eves
one-half

of

thenorthern

part

ofSheet3but is too flat
tobeshown mationte

becausethepersess Aegragenp a,

This ie move orless a continuation of 9-F, and the
separation of the two isnot dependable.

--



ain . rma oe~ Ceeaee.cor

The anomaly has excellent indications, both as
8 residual and derivative anomaly, but it is on
the eastern boundary of this report. If it is cor-
roborated by the analysis to the east, it will
probably be upgraded to good.

This is an areally lerge anomaly, but of low and
inconsistent amplitude. The derivative does not
confirm the anomaly. It is probably the poorest
anomaly that has been selected.

This is the best of the anomalies in the northern
pertion of the survey where a rather prominent west-
ward nosing on the observed contours is accentuated
by the derivative calculation. Anestimate of the
basement depth is made on the northern flank of this
anomely and shows that the sedimentary thickness
is approximately 16,000 ft.

The derivative confirms the residual resolution with
anerratic, positive anomaly. The feature is broad
andnot consistently evident on the data throughout
its area. It is not consideredas good az 13-G, for

The anomaly hes an excellent derivative confirma-
tion in itsextreme western portion, but it will have
to be corroboratedby the analysis to the east before
it cambe upgraded to a more dependable anomaly.

The residual anomaly could be caused by diuplace-
ment of the basement, down-dropped to the north,
as shown. However, it cuts actoss its comespond-
ing derivative anomaly. Furthermore, its usefulness,
from a structural standpoint, is mmote.
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