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INTRODUCTION AND SURVEY QPERATIONS

A digital Mqh:mmiuvity aeromagretic survoy was
flown over a region between Great Bear Lake and the Franklin
Mountains in the Northwest Territories botween July 20 and
August 1, 1967, -The progran consisted of cast-west lines
ona mile apart and north:louth tio lines three miles apart,
Originally this covered an aroa where ground elevations
ranged from 800 to 1800 ft., and a flight altitude of 2500
fect was chosen. This area wvas expanded after the survey
had begun, and extended just into tha mountains at the lwu\:
woet corner. This corner could not be flown at the set altitude
and lines wore cut a little short. The total mileage was 6349
line miles.

The base of operations was at Noxman Wells, from
50 to 150 niles away from the survey area., Since this is
alose to the auroral :om; whore time variations of the carth’s
magrotic field are often erratically disturbed, two ground
monitor ragnetometers were established at Norman Wells, and
at Fort Franklin, which is on the east edge of survey area.
The first allowed the crew to judge whether diurnal conditions
wore acceptable for flying, and the second was used to control
the results obtained. As an additional check, & base line on
the wost side of the aroa was flown gt the start and ond of
each survey flight. Diuml was -ux_prillnqu stable during

'tho period of the survey, but a total of 545 line miles wore
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x-:tlwn b of tic disturh The diurral vul:
ations will be the subject of a lvu:hunt to the present
report,

A Douglas xx:-; owned and operated by Suxvair Ltd.
was used as the survey aircraft. A C.S.F. m-inn-vnpwx
ragnotoneter was Lmuhd; the dotactor towed in a bird on
sore 250 foet of cable to remove it from the magnotic field
of the aircraft. A digital frequency meter measurad the total
intensity of the earth’s zagnotic field in units of 0.0l garmas
at intervals of 1 second, controlled by orystal clock. leasure
zonts were recorded both on magmetic tape and on an analogue
record for monitoring purposes. The ground nagnetereters
have similar characteristios.

Flight path was recorded by a $5mn contiruous strip
carera, and flight altitude by a R t d
Fiducial marks were contzelled by the crystai clock, and get.
on the film and analogue racords at 50 sacond intarvals.

SURVEY COMPILATION
Data processing included the following steps:

1. Flight path 'y on 4 and ]
points to base naps.

24 laoat.tnq tines of intersections of north-nwth and
n:t-vult 1lines by crocainq 85mm £ilrs,

3+ Reading X-Y coordinates o!‘ intersootions on maps
using a 1 Tra: grid.
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INTERPRETATION BACKGROUND

the Calcomp profiles and ‘the contour raps campleted in steps

8 and 12 of the compilation., Calcomp profiles were printed i
using two vertical uul.l; 50 and § guwmmas per inch, mo that
laxge and small ancomalies could be ‘wu.n.d conveniently,

Extra Caloomps at 5 ¢armas por inch were printed in soze places,
renoving a strong regional slope that made analysis difficult,

Proparing IB cards showing times and X-Y coordi-

nates of every intersection,

Checking and correcting flight path by computing Ly )

airoraft ground epeed betwoen every intersection.

Converting air and ground magnetometer readings

from magne‘ic tape to punched cards and correcting

any recording errors. ‘

Smoothing data and subt ng ground from airborne

measurenents.

Printing Caloomp profiles,

Computing differences of magnetic measurements

from both lines at each intersection.

Adjustrent of differences to level data togethor,

C final o values, ircluding regional
ction, and Z-‘Y at 5‘ second intervals,

Transcribing, contouring and drafting final magnetic

naps.

Tho interprotation has been based on close study of
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A Dbrief discussion of the methods umed, and the concepts
involved, is given below,

The routine of interprutation follows three stagos.
First breaking down the complox pattern of features into
separate ragnetic ancralies, Second analysing anoralies to
determine their causes, particularly depths to their sources,
Third, 4 ion and hesis of results in goological

torms,

The first stage iv based on the usual asswiption
that a particular anomaly arises from contrasts in uqmttl:
ation betwoon a particular body of rock and its neighbours,
This assumption has been well justified by correlation of
geological rapping with magnetic surveys over expocad Prn:
carbrian rocks. Anomalies have been sepirated by drawing
tangents through inflection points on the prcfiles
either side of each peek or shoulder. This is a l‘.;“i?ht‘-

foxward process, excopt in zones whero anonalies from different

ons on

lovels are superposed. For instance, it may be vory difficult
to reoognize a broad anoraly from basement rocks when a sories
of sharp foatures from shallow voloanics override it.

Inflection point locations wore transferrad fror
tha proiiles to the map, and traced from line to line.
Individuel anomalies were thon outlined on the rap, the out:
line genorally following the inflection points, These outlines
have a physical basis. For steeply dipping edges of a broad

GEOTERREX v,




veee

body, the inflection points lie very close to the edges, If
the body is narrow (width less than twico its depth), the
inflection points are outside the edges.’ Thus the anomaly
outlines lhqu.ld enclose the bew, and usually lie close to
its edges, .

At the end of this -tm; all pignificant magnetic

anonalies were recognized and marked on the maps. They had

to be sorted and classified. Classification is based on two
chnnct.rutiol; amplitude and shape. ' Since strong m(mnt:
izations are concentrated in the crystalline basement, intrusive,
and volcanic rocks (with the exception of some iron formations),
strong aroralies, with relief of tens of gammas or more, must
be caused by such rooks. ‘These anomalien are called basement
features in this report if they do not rise above the basement
surface. Often the edgern of such bodies are associated with
structure at the basement surface, perhaps through faulting

or differential erosion. Weak anomalies are more difficult

to classify, since they may have a variety of causes. They

nmay come from minor contrasts within the basement, from local
rises of .t}u baserment surface or, in somo egrmutancoa, from
sedimentary contrasts, The shapes og the anomalies nmay be

used to differentiate these types. Theso ‘w-ak foatures are
called “above basement” anomalies in.the interpretation, and,
are stippled on the mapu.‘
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The analysis of shape is part of the second ntage
of interpretation. The method used has beoen largely the
Inflaction Tangent Intersection or ITI method developed by
the C Generale de que, (Giret and Naudy 1963),
The principal that are d are illustrated in
Ficure 1. These are based on the thrme inflection tangents,
for bodies of modorate width, and the asyzptote, or zero level
of tho anomaly, The tangents at the anomaly maximum and

winizun are also used, The aralysis is xade in two parts,
usirg horizontal and vertical neasurements on the profiles,
Fivo horizontal neasurerents ray be used, Ay Ay, Ag Ag, and

Ry /ge together with tke peak and inflection point widths Ty Ty
and I3 Ip. Thesa lengths are plotted on transparent logarithe
nic paper and compared with the caleulated lengths of various
theoretical rodels: two-dinensional dykaes, a to great
depths, or lenses, which have limited vertical thickness, or
step nodels or bodies with linited ].onuth'. These mastor
curves include a wide range of d.upth-fwldt‘\ ratios and ar

of dip or ineclination. The compqrilqn of field and master
curves shows which rodel gives the bast f£it, and the depth to
the top of the body.

A common @ifficulty in thi:’ Process is choosing the
proper zero level asymptote. Thls is now checked by vertical
reasuranents from the tangent intersections to the curve, and
the total relief of the anomaly, as shown in the 1llustration,
Again a corparison with raster curves shows the best fitting
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nodel, and its tization The and

analysis are revised to onsure that the two models, from

vertical and horizontal measurerents, are consistent.

In this interpretation, tvo‘ principal problerns have
led to uncertainty with some anoralies. First, thors is the
problen of interference hHatween closoly spaced or superimposed
ancralies. This has the offect of sharpening the flanks, and
giving depth estirates that are too ohallow, Second is the
problen of selecting the proper model, espocially in zones
where there are numerous weak featuras. The difficulty lies
in dociding whether a dyke or a lens Ler some intermediate shape
should be used. It is illustrated by the normalized curves in
Fiqure 2, At the top are & pair of syrretrical dyke ancralies,
frorm nodals of different widtha. 7Tha poak width (paraveter
Ty T2) would distinquish tho two nodels. DBolow are a pair of
lens anomalier, again distinquishable. "But finally, the broader
dyle and narrow lens are cempared. The centxal portions of these
anoralies are ulmost identical although their depths are very
diffsrant. The key to distinquishingy them lies in the outer
parts, whore the lenz develops a neyative offect., Dut this is
exactly the part of the cuive nost subject %o interfaranca
from neighbouring fentung. In practice it may be izpossible
to chooss between the alternatives of a doepor lenz or shallower
cdyke models In this report, the dyke modols have bson used

alrost exclusively.
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2= OYKE WIDTH 1.41, DEPTH
3= LENS WIDTH 0, DEPTH

Fig:2: COMPARISON OF ANOMALIES FROM DYKES AND LENSES

|~ OVKE wioTH O , oEPTH 100
2= OYKE WIDTH 41, DEPTW 0.7/

3= LENS WIOTH O,  DEPTH 2.08
4= LENS WIOTH 220, DEPTH 1.10

0.71
2.08
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In the final stage, the results are synthesized and
related to geology. Consistency is a prine factor, both in
terrs of known geology and in rolating eno r;:nqmtie feature
with another. Alternatives are reconsidered, for instance
whether & given anomaly might ba explainred as coming from the
basenent surface or from within the sedimontary section.

In addition to the “hasement” and "above baserent”

shown on tho maps,

One group are the deep-seated regional axes., These reflect
of tion and are in the north half

anoralies, two other groups of features a:

of the survey.

The second group are sharp minor features, and their
peaks are shown by axis lines. Their sharpness implies that
they are caused either by noise or by ragnetic raterisl near
the surface of the ground. Undoubtadly sormeé of them are noise
effocts, but not many. Results in other parts of Western
Cenada have :roved the reality of nm;hr surface effacts,
and here, their distribution in zonas and persistent linear
character would not support an explanation by a random noiss
pettorn. It is difficult to explain the source of the x:aq:
netic material, but we suggost hvnrul possibilities. The
naterial could be magnetic soil or superficial drift, in which
cagc the anonalies ere not siomificant. But it might refloect
mincralization or minor imtrusiom, in which case it would be
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related to structure and faulting in the hasement and sediments,
(5] Scmo of the surface features can be singlod out as good

indicators of possible structure,

A nunber of possible faults are shown on the maps

following two criteria. Some follow diszlocations in the
137 ng hori '] Others
follow lineer flanks of nagnetic. features which are suguestive
of faulting, Of course no distinetion ux\ usually bo nade
betwuen old intrabasement faults, uhinh have no o!hct on the
sedinents, and others which have rolief on the bagement sure
face. Therefore, the faults are considerod independently
fren the depth estimates. Deciding whether or not to mark
a possible fault on the nap iz a subjective process, in a
sense “Righ grading”, lany other poasibilities exist, and
could bo marked if faulting is sugyested Zfrom other data.

INTERPRETATION

+

-] 3

The magnetic pattern across those shoeis has a
curious perpendicular look, which is typical of the north
hall of the survey. There are broad cast-wost features,
producing the easte-west contours agrocs sheet 1 and the
wesiexn half of sheet 2, They culminate hore in a pair of
regional naximm and minimm axes. But on the ewstern side,
they are overridden by mach sharper northesouth features.
lepth calculations yield 20,000 to 30,000 feet for the caste
west azes, while the northescuth festures are shallower by a
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O factor of ten, and are intorproted as coring from the ba:
ment surface.  We wonder 4f tho deep axes reflect a prx-:
mordial precambrian basement, now buried beneath rocks which
have been metamorphosed and intruded during the development
of the basin, forming a new bnm_nt;

Baseront Aromalies

The rajor disruption in the ma¢gmetic contours is
caused by a mrth:mth maximm in the mrth:u.t cornar of
shest 2. This has & rolief of over S0 gumas and arisec from
a change in composition in the basement rocks. Its linear
forn suggests a basio dyke, and a possible fault is marked
along its western flank. ' Depth estimates imply a south dip

° along the anomaly, until it is abruptly out off about latitude
66° 407,

Another relaied.feature bogins with a broader
ancnaly in the mrth:wut corner of sheet 3. This has a
deocpor source, within the basement. But from it a narrow
1inoar anomaly extands south on sheets 2 and 5, again looking
like a basic dyke at the basement gurface. A similar linear
anomaly was also found on sheet 3. :

An anoraly of aur‘ao gaxmas lies just outside the
surve boundary in the northewest corner of shest 1, Pree
surably it is a basement effact.

@ The absence of baseront anoralies on most of shoots
1 and 2 means that there is no contryol for extending depth
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contours across them, Basexont depths on sheet 3 are prebdny
close to 2000 feet below sea lovel,

#vove Paserent Features

The anomalics dosignated “above basement” on these ",
sheots are genorally mrth:mth features with depths ostimated
in the range from sea lovel down to -2000 feet. Comparing
then with the linear nerth:louth basonont foatures, tho forms
are usually sixilar, but the "lbvn:humm' anomalios ara
wozker and give shallewer depths. Two possibilities exists
that all the bodies are on the same surface and we have cale
culated falsely shallow depths by using the wrong nodels for
int (dyke 4 of lons), or that two periods of
activity are involved, one bringing ragnatic material to the
basement surface, and the second, later period, bringing
srollor volumes into the sedinentary section. The intnrpxntl:
tion ghown on the maps is baced on the aecond hypothesis,
but both alternatives should bo kept in =ind,

On sheet 1, a scatter of minor ancmalies obsoure
the picture, but eze obviously deopaer anomaly has beon naoq:
nized and outlined. A aimilar pattern extends onto sheot 2,
with lenticular "above-lx feat srall
dykes within the sedi In the mouthevest, a rarkod
ragnetic negative lies between two of these anomalies and
suggests a graben. In the leuth:un cornex, one anoraly
has a mrth:vutorly ltd'h. It o«u'M roflect a woakersd
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contiruation of the adjacent basement hody, but calculatad
dopths are considerably shallowar, On sheet 3, L.oralica

are nore frequent, and interferance ray be produaing sora
falsa {ndications of shallow depth.  This applies particularly
to the aronaly in the oouth-west comner, yhich might woll be

a hasenent foature, related to the adjacent bodies to tha north

and west.

B 1o Faults

Yost of the possible faults on thesme sheets follow
the flanks of linear magnetic ancralies, muggesting a hazically
north-gouth syston of normal faults ox tension fractures.

Tha;-; aro some of ¢t faat: Ono oxtend
norih-oant on the cast side of shoat 2 throurh the ond of the
strong haserant anoualy. Ancther is an mut-mnt break in the
norr7~:wnt of sheat 2, followiny a rarked offset in the anoraly
pettarn between lines 13 and 15, It is worth noting that the
'L‘wvn::buaw.ant' and surface anomalies both show offseta,

Sheats 4, § and 6
Although the dominant direction of the macmetic

contours is northesouth, regioral axes can be traced right
across theso sheets from east to wast., Dapth estirates on
the maxirun range from 18,000 to 29,300 foet, with & steady
docpening aacross sheat S. It ray also deepon on shoat 4,
but the depths there are less cortaim, for the large penk ie
conplicatod by nore interforence from shallow sourcos.
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Basoront Featuras
The basenont foatures can be split into two prinoipal

groups, gome with the linear form oharacteristis of most base

wont effects throughout the survey, and others a more circular
or peaked shape. Four zay bo put in this latter group, One
very broad featuro in the lcuth:ult quarter of sheot § could
not be analysed be of other f on it.
It ray really be a sub-basement foature related to the original
axes discussed above, and the huge maximon on sheets to the
south. Immediately west, the magnotic contours show a sharp
closure of some 7§ garmas, probebly reflecting a Plug which

iz slightly elongated in a north:loutl\ direotion. West of

this again, another similar anoraly of sona SO gammas liog
right on the survey boundary., The fourth anomaly in the

group is a woak feature in the nnrth.-:mut corner of sheet §,
All of thess anomalies give depths averaging a little over
3,000 fe

Most notable among the other group are the 25 mile
lony anomaly on sheet 4, associated with similar featurcs on
sheets 2 and 8 to the north and south, and also a lezs p‘xlilt:
ont, but still long anomaly in the cantre of sheet S, which
breaks up into sharp surface features to the north. Both are
attributed to basia intrusives in the basement.

Depth estirates suggest a genernl basemont su-face
at a level of 3,000 to 4,000 feet bolow soa lovel over rost
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of the area, This rises to less than 2,000 feet in the
north-cast. A less pronounced and less certain basenent 3
high is d in the th it rter of Sheot 5, and
a low at the south end of Bheet 4.
Above Basene) 08 8

As on the sheets to the north, many of the “above
baseuent” anomalies have a sinilar character to the lincar
bascment features but are weaker and giva depths of sea level
to 2,000 feet below sea level. But here a number are associated’
with northecasterly trends, These includa ancmalies in the
north-west and south-east quarters of Sheat §, and in the
northeeast part of Sheet 4, These anomalies support the
suggestions of northeeasterly faults. In tho north-west
quartor of Sheet 5, additional support for the fault is given
by an adjacent surface anomaly of about 1 yerma relief. This
fault might extond to join another oa Sheat 2, Sinilarly, the

possible fault suggested in the northeeast of Sheet 4 might be
extended along the “above basemont” anomaly flanks in the southe '
east of Sheet §. These extensions would oross north-south
foatures, suggesting thet itha latter are younger)
Iinory Yeatures ) !

Two other near-surface ancmalies near the western
sida of Sheet § are unusual for their strength, which arproaches
10 qazuas., They are marked A and T on the maps. Ancraly A,
ghown on three tie lines, has a very unusval strike. It lies
over an obvioua break, and possible offset in the mountains.
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Do these features reflect minor intrusion along young fault
planes?

As bofore, possible faults have boon suggested along
tho flanks of linear bescment and “above basement” foatures,
In several places, minor surface ancimalies support the
sucgoested locations, This im espooially so for the northe
south fault in the centre of Sheet 8, whore the assooiated
axes have rolief of seme § gumas; and alse for the northe
east trending fault in the northewest corner of Shoot 5,
nentioned above,

In the north-cast corner of Shest §, another possible

o fault is suggested acroes breaks in the wagnetic pattem,
Again, some support is given Ly a short minor axie.
Sheots 7, 8 and 9

The magnetic contours over Shoots 7 and 8 are

doninated by a'huge maximum, Precise Cepth determinations

are difficult, but the source is probably well ovar 30,000

foot bolow sea level. This body is related to the cast-west
regional axos to the aorth, but its orientation is parpendicular,
conforming with the strike of the mountains, The conformity

ie extended by a pronounced nose daveloped to the south-ecast,

on Sheet 8, narked as a regional maxinum axis, The flanks of
the huge maximum are steep alrost to the point of o:.:scu:ing

0 weal: anomalies, especially to the west,
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Bas t Features .
Most of Sheets 7 and 8 show continuations of the

type of basenent foature found to the narth, with one remarkably |
continuous body crossing Sheet 8 from north to south, It is
obscured crossing the d ted ioral axis
suggesting some on betw the two feat Minor
surface anonalies have boen found parallel to both these
major features near the Junction. This ceuld be evidence of
=inor mineralisation along fractures over deepor structural
trends, although correlations are not 'ideal, and semo of the -
surface axes are uncertain, The northesouth fault along the
Zlank of the basement ancmaly uey algo be reflested by topoe
¢xaphy noar the south side of the shest, where north-wast
tronding hills are suddonly cut off,

Depth estimates along this anonaly show a consistent
rise to tho south and this rise appears related to another
baserent high over a sinilar feature to the north-east,
Together these forn a broad nose on the Lasement surface,
enclosed by the 3,000 foot dopth contour. A general level of
3,000 to 4,000 feet is expected to the west, although fow
cleptl. estinates could be made there. Scme figures sugyest a
vontle rise in the north end of Shoet 7, bt this is not well
cefined, The low at the north-west corner of Sheet 8 is Lotter
controlled.

In the south-wsstern corners of Dheets 7 and ¢, a
very different magnetic pattern appears, entering the front of

GEOTERREX v,




eeae 17
the disturbed sone along the mountain front., The pattern
doveloped is & continuous magnetic low, followed to the scuthwest .
by a dluuln;timm array of highs, The possible fault shown ;
between them might be better called a boundary line., And stzangely,
this line lies about 5 miles northeast of the mountain front. §
On Sheet 7, the single basement ancmaly behind this line appears §
to bo below the general basenant surface determined on Sheet 11
to the south.

Approaching Sheet 9, a remarkable series of northe
south linear basament features has besn nappod. Two atrong
and continuous magnetic maxina are outlined on Sheet 9, with
subsidiary highs or shoulders developed along their outer flarks.
The western maximum takes a sudden turn to the northeast at its
north end, and could contimus ulong the fault suspected on the
southeast side of Keith Am of Great Bear Lake.

In places these two maxina gould be interpretod as
a pair of roughly symmetrical peaks, suggosting noarly vertical
basic bodies. But a strong low on th? west side iz obviocusly
associated with the adjacent maximum, Furthermore the profiles
arcund lines 151 and 153, where the eastern poak Las died out, present
a classic picture of the antisymmetrical ancnaly, with nearly
equal maxinva and minimum. This must be interpreted as the )
western edge of a nearly horizontal sheet of basic rocks; like
the edge of a sill but on a large scale. Extending this picture
through the regions where two naxina appear, it is possible to
interprot the western peak as the edge of a sheet, with gradually
steepaning dip to the east as we go south and the eastern peak
as a near vertiocal dyke nhlpod bodv But since the magnetic

GEOTERREX v,




A wees 13
ancualy of & vertical thin shoot has exaotly the sane form as a
symmetrical folded sheet or an antielinal axis, it may not be
nocessary to imagine a vertical body intruding the horisontal
shoet. Both geologically and phy lly, it is

to interpret the western pair of highelow axes as the adge of
& near horizontal body, and the eastern high axis as the erest
of a fold in the seme body, ‘Vhore the edge curves to the
northeast, the folding dies out.

Creat difforences in depth deterninations appoar if
the anomalies are interpreted as nearly horizontal or nearly
vertical bodies. Unfortunately the depths from horizontal
bodies are critically upon the thick: of the
body, To develop same consistency in the results, the Peters
half slope method has been applied, dividing the measured
lencth by a factor of 1.6, Thia is equivalent to asmning a
thicknoss of about § times tho depth to the top, This nay be
too great, for it implies a thickness of 15,000 to 20,000 feot,
4 roduction in thickness to oqual the depth to the top would
increase the sub-flight depths by a facior of 1,23, or with
small thickness, by 1,60, Such inoresses would placo the body
woll below the b surface det: ned olsevhera. The
prosent resulis do make & coherant pattern across Sheet 9 with
bascment depths increasing fram lecs than 2000 to nmore than
4000 foet to the northwest., ' This devel Pe & b low g
northeast, and turning in_to the topog;‘lpblo low bensath Keith
Az,

Subsidiary ancualies develgp with the najor basement

GEOTERREX v,




) doee 10
features. One 4s @ long and narrow outline on the eastern edge
° of Sheot 8, . This is probably quite spurious, following the

huzp which must dovelop on the flank of tho ninimun axic
immediatoly to the east. But a genuine ancmaly appears along
the cane line in the scutheast corner of Sheet 8, apparently
over a near-vertical basic yock body, !

On sheet 9, « shoulder on the flank of the eastern
maximm axis is outlined s a separate besement feature,
possibly reflecting a second, ninor, fold axis in the horie
sontal cloet. :

A major change in the magnetic pattern én Sheet 9§
ocours along a line running southeast fram the apex of curvature
of the western maximun axis. This is mavked as & possible fault
or boundary sone. Northeast striking anomalios develop northe

‘ oast of this line, and one longy narrow feature nay follow a
s=all dyke at the basement surface.
Lbove Dasemant Fontures

Among the "above basenent” features outliaed on these
shects, two groups form tn_nd.l that nay be importent. One is
& series of mmall featur¢s aligned northessuth on Shent 7,

Their di unay reflect the difficulty of
rocognizing week ancmalies on the flank of the huge raximua,
A second set of longer ancmalies yuns northenorthwest scross
the northeast part of Sheet 8. They do not exceed four gammas
in eaplitude, but follow a bourdery of & regicn to the northe
cast that a laxge of “gbove basemont®
ananlies, many with northeast strikes. A possible fault is
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eleng it could indicate minor int:unna along the fault plane,
o On Sheet 9, two “abovo bagseent” ancmalies are

eutlined on shoulders of the wost gida of the major north-south

naximun. These could reflect separata bedies rising akove

the rain mass of basic roak, but more u.hly they show irregu.

larities along its edge. i

liiror Features

In the southwost eorner of Shoet 8, there is an
Gxtraordinary concentration of ninor cnomalies with north to
northwest strikes. They seem to be related to the Franklin
uouatains both in proximity and direction, Their ontinuity
and auplitudes of a few camas suggest minor mineralization
and possible association with faulting ox structure., The

o sudiien vanishing of these features to the rorth may indicate
changing behaviour of the sedimants.

In the extreme cast of Sheot 9 & ruaber of sharp
anazalies of shallow erigin strike northoast, Those all lis
northoast of a possible fault or boundary line and support
the idea of different structural ratterns on the two sides of
this boundazy, ' i

Favifs

The northeast striking possible Anults on the east
tida are probably the oldest in this &rea, . One is out off by
& northwesterly bourdary or posaible fault, The other curvas
into a northesouth feature along th ﬂlnk of the horizontal
shoot discussod pnvi.mly.
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Other possible faults bun north to north-northwast
flanks of b and "above £ and the boundary
ofthnd.uturbodminm-ouw These have already
bean discussed,

One minor fault is mummum:mut in
tho centre of Sheet 8, It io based on three pieces of evidence;
A slight change in strike of the basement body to the northeast;
mrmun-mmvmxyucwumm

axis; the di of a {oular minor axis which
appears on linesz 163 and 165 hat not on ﬂ.o line 849,
Sheats 10 and 11 ) ¥ ey ‘

Rogionally, three areas with difforent magnetic contour
patterns nay be distinguished across thesa sheets, In the
southwest corner a large magnotic nindmun, striking northwest,
merks the edge of the disturbed basement Aassociated with the
Franklin of this m4 , the is
very disturbed, A second Fogion aoross the centre of Shoot po g
has mooth and stesp magnetic gradients botwoon this ninimun
and the huge maximm centred on Shoat 8 to the north, Then
over Sheet 10 and the eastern third of Shaet 11, a mn:hnx of
bascuent ancmalies appesr, forning a third region,

Bagenont Features

The Ly of the otd axis in the
southwest part of Sheet 1l contrasts with the irreqular peaks
in the disturbed magnetic pat to the The posaible

fault drawn between the minimum and the poaks probably rmarks &

bourdary zene or hinge line. Basement to the northeast is

relatively undisturbed, but much intrmsion and netamorphism
GEOTERREX vm.




! eese 22
occurs to the southwost, The boundary uone lies samo 5 niles
() northeast of the mountain fromt. If it refleots the saxe thrust
faulting as the mountain front, we could expect it to lie on
the other #ide, to the scuthwest. licace it seems more likely
that the boundary has led the location of the

mountains, rather than vice versa. Ia any event, tho character

of ssedimentary structure is likely to bo quite different on v
the two sides of this boundary. Basement dopth estimates in

the dieturbed arca axe orratio, partly due to the irreqular

fomns of the magnetic features and the uncertainty of strike
corrections. The figures range from #1900 to -4600 feet, and

it secoms roasonable to interpret a high area to the southwest,

with a 3000 foot contour close to the hourdary of the region.

The long basic rock body on Sheet 8 has a oloar

° extonsion over Sheat 11, where relief axceeds 30 garxes, The 4000
foot depth contour fits this body quite well but is poorly
controlled in the centre of the sheat,

Proceeding eas: onto Sheet 10; there are con:inuations
of the pattern from Sheet 9 discussed previously. But in this
rogion there are significant nhmai as the larger western
naxinun axis and the on its oide alnost
disappears. The horizontal sheet of basiu rock soems to be
developing pronounced east dip as we proceed gouth. Thias gives
uncertainty to the depth estimates, and altornative sets are )

shewa on one ancmaly, 1 on two ! h Vo prefer
the set along its flank, averaging abeut 5000 feat, ratlhor than
o the shallowor set, near 3000 feot along ifs axis. This preference

GEOTERREX w1,
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i3 partly based on the replacanont of both the eastern and
o westorn maxina by a single ltténv esywetrical naxizmun at the

south boundary of the survey. Relationships are not ‘clear,
but this final feature seems to be a hasic body well below the
basezent surface, Possibly it roflects part of the pluten
which was the source of the horizontal sheot of basio rock,

A broad and poorly defined ancualy lies at tho noxthe
east corner of Sheet 10, reflooting a change of Gozposition at
or below the basement surface. i
Above Basenent Foatures 3 i

Several weak ancmalios in this region yield modorate
depths and are olassed as “above basament® featutgs, but their
dmnediate significance is not apparent, 4
Linor Features

0 There is a high ooncentration of sharp minor anazalies
©or nolse in the southwest cerner of Sheet 11.° Few could be
folloved from line to line with certainty. One of these,
farked C, 1s relatively otreny, averaging § gamas reliof, and
ney woll reflect miner minezalization or iatrusion.

IAY AND CONCTLUSIONS
The aeromagnetic data has been used toidnterprat
four diflerent zmagnetic horizons withia the survey area. These

are:

1. A ceop herizon, fram 20,000 to mere than 30,000 foet,

reflected by eastewest reglonal axes ia the noxth half, and a

huge northesouth nagnetic m.imn together with a northweste
I Jity B4 2
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southeast axis on Sheet 8, This Wl!d follow a primordial
basament surface, or haps intrusive and met ic activity
within the basauent, } 4

2. Easement, at cepths from lecs than 2000 to more than 4000
fool bolow sea level. Through most of the area, the basement
ananalies are linear north;-mth foatures, These refloct neare
vertical, relatively narrow basio rock bodies, with one notable
exception in the south-cast, on Sheets 9 and 10 wvhere an almost
horigontal body has been !Jihrpxctod. The goological nature of
this body is diffioult to und , since it to cover
2 large area to the east and to have a thickness of thousands

of feot. Additional ancmalies to the oast may indicate folds

or rises of its upper surface, Along the southwest edge of the
survey, on Sheets 7, 11 and possibly 5, & vary different type

of basement has been found with irreqularly shaped bodies,

This is associated with the mountain front, ut the:disturbed
bacement zene extends some “ive miles boyond the mountains,

The difference in location implies that the basement disturbances
controlled the location of the Wtuu. Pinally it is inmportant
to xacognize the aksence of nagretic features from, the Laseaent
surface in large parts of the survoy area, notably in Sheetssl,
the west half of Sheet 2, the northweet part of Sheet 5, Sheet

6, and large portions of Sheets 7 l!}d 8. Bagement thoro, ig
remaxkably uniforn in conposition.

3. Above Basement, A lazge mumbor of vesk ananalies give
deptha from sea level down to samo 2000 feet below soa layol,
Reny of them form long trends rusning roushly north-south, giving:

GEOTERREX v,
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the appearance of small dykes. But an altornative interpre-
tation is possible, using lens nodels of limited vertical '
extent, nnd this could place the anamaly mources at or close
to the M The dyke a is £

on two counts; because it seems more plansible goeologically,
and because it would be nost dangerous to pursue exploration
without this possibility kept foremost ia mind.
4. Surface Effects. lunerous ancmalies are so sharp that they
nuet come from near the surface of the ground, lany have been
corrolated fram line to line and fom appurently linear trends,
Although same of them are wrloubtedly noise effects, tho cone
tinuity, the arrangement Ln sones, and the parallelisn to
stronger and deoper seated ancmalies, 'support: the idea that
many of these features are Loth roal and related to underlying
structure., The source of the magnetic material involved ig
uncertain, but it might come frem miner nineralization penetra-
ting the sediments or sauetimes from minor intrusion. The surface
effects obscure recognition of deepor amcralies in mome places,
Reviewing these four magnetio horizons raises a serious
cuestion of definition. MHas the basemonttbeen correatly idene
tifiod, and what, indeed, is the correct definition of bacement
in this area? The basement dopth contours ere besed on a-t!.-.
nates to the top of cne wet of basig rock bodies, asswaing a
mooth surface botween them, Other interprotations are possible,
A% one extreme these bodies could be comsidered as intrisives
penctrating the sed: , with the b at an undetornined
depth below them. A similar situetion exists in the Arctic
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Archipolago where dykes amd intrusiva Todks in demes have

o pernotrated tens of thousand of feet of sedimonts, At the
other , the b £ night be dravn through
points determined fram the “Above basemont” anamalies,
noaning that sauw of the bodies now Qonsidered at the basement
surface are actually below it. This would be unusual, in that
it is rare to find a basement roflocted only by weak ancnalies,

with its materials below the X :

ourface. This ia likely only wien bagemant is defined as'
e S i eiOE 18 defined

the top of weakly metamo: rocks, |

Ambtrotpeu&blofmltumdxlnoaﬂump.,
based on several different oriteria, They may follow the odges
of long continucus nagnetic ancwalies or breeks and offsats
in the anomaly pattern, In Rany oases, it ip Cdffioult to

0 chooue betwsen drawing a_fault o 2 ot the
othor, and both possibilitie opt_in nind, “ome
night be better called boundary gones rathor than pou-il;lu
faults, for thay separate areas of s b 1 .

Anong the possible faulte, perhaps the oldest group may
sirike northeast. Only a few of thore have boen rocognized,
oae group on Sheets 2, 8, 4 end § and anothercon dheet 9. Theso
&re generally on the east gide of the survey and may bo extene
sion: of parallel featuros frem the Precazbrian ahield to the
northeast, They tend to be cut off, evarridden or obscured
by s.ronger, and probably younger featurer striking generally
norilesouth, This second group is the d.cuunt sot so far as

o st within the b is And in viow of the
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structural history of the area, it would e surprising if the
sedinents did not reflect ‘such strongly marked basenent foatures.
i‘ost of the possible faults in this greup fomn a sone through .
the centre of the area from ithect 2 down to Sheet 9. The
parallel faults interproted on Sheets 9 end 10 may form a
sutgrowp, for they are rolated to the horisontal shoet
nentioned above perhaps involving & different type of structure.
Fizally thero are two northwest striking possible faults which
nark b Y zones betw differant b gl The
boundary effoct is obvious in the southwest corner of tha
survey where it is asscoiated with the mountain front and loss
clear for the foature on Sheet 9. i

The results of this acrcmagmetic survey show nany
intoresting possibilities for further exploration, They should
be vsed to guide further work, and then to correlate results
so that an integrated picture of bagament:, subsurface and
surface geology and structure can be 2asenblod,

I. Fraser : p
Tl ke B, neford ’\/l N (;‘\0\5
W, 2 Goopliysicists.
Samaary 35, 1902, : puatsts
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