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THE MAGNETOMETER AS AN AID IN GEOLOGICAL MAPPING 

INTRODUCTION 

During the field season of 1944 an attempt was made by a Geological 
Smvey party in charge of the writer to use a magnetometer as an aid in tJhe 
geological examination of the west half of Beauchastel township\ Temiskamingue 
county, Quebec. The in trument, an Askania vertical variometer (Plate I), was 
operated most of the season by a student assis.tant trained to the job in tJhe 
field. The object of the work was to determine how far it is possible to trace 
various geological features such as contact , dykes, and faults through drift­
coverecl areas. At the close of the season it was concluded tthat, in general, the 
results where rigidly controlled by geological data were sufficiently legible to 
constitute a valuable aicl1 in geological mapping, albhough in places erratic 
dis,tribution of magnetic susceptibility on the underlying rock made inter­
pretation of the readings difficult or even ·impossible. 

Investigations of this ort are 'commonpla·ce with manv mining companies 
operating in the Precambrian Shield, buL the results are seldom publi heel, and 
even less is published on how they were arrived at. Some Oanadian scientists 
have in recent years made public the results of their work on the use of the 
magnetometer in such invcstigrutions, but their studie and reports arc made 
from a geophysi·cal viewpoint. Thus, A. A. Brant since 1937 has carried on a 
series of studies for tJhe Onitario Department of Min0s2

, and A. H. Miller has 
given a valuable account of several investigations in the Eastern Townships, 
Quebec, and in the 1aritime ProYinces8

. These studies are very helpful, but 
nevertheless some laymen and geologists have found it difficult to evaluate the 
resul'ts or to e timate their use in the study of problems of day-to-day geological 
mapping. An intcre10ling ar·count of such use of the magnetometer was 
published recently by G. M. Schwartz\ who traced the contact of the Duluth 
gabbro for 50 miles by means of magnetic profiles. 

The present report if; intend1ed to place on record the results of the several 
projects undertaken. It is h()ped that they will demon trate that useful results 
can be obtained "·ith the magnetometer even by persons untrained in geo­
physical sciences, and that they will add something to the increasing knowledge 
of the use and lirnitati-ons of this insfrument in Precambrian terrain. With 
attention turning of ncce sity more and more to drift-c·overed areas the topic 
is perhaps timely. 

ACKNOWLEDGMENTS 

During 2 weeks of the field season the instrument was operwtcd by Lear P. 
Wood and by J. F. MacDougall. For the remainder of the season it was 
operated by Douglas MaeNiven. The mining •companies on whose properties 
the projects were carried out gave every possible as ist.ance by cutting lines and 
supplying information from diamond drilling. Thanks are due to J. E. Gill, 
A. R. Byers. A. C. Lee, J. E . Hawley, and Mrs. V. R. MacMillan for information 
and assisitancc. A. H. Miller, geophysicist with the Dominion Observatiory, 
gave <the writer his first instruction in the use of the magnetometer, ·and has 
ince offered many kindly and helpful suggestions. 

1 For detailed geolo!(y of this area, See map of Western Beauchastel, Paper 45-17, Geo!. Surv., Canada, 1945. 
2 Brant, A .A.: Review of geophysical work carried out bY the Ontario Department of l\1ines; l\1imeographed re­

Ieo.se. Ont . Dept . 1\Iincs, Jan. 1915; 5 pa~cs. 
'Miller, A. II.: Investigations of Gravitational and l\Iagnctomctric l\Icthods of Geophysical Prospecting; Pub!. 

Dominion Obserrntory, vol. 9, No. r,, pp. 175-258 (1940). 
•Schwartz, 0. M.: Tracing the Duluth Gabbro Contact With a Magnetometer; Econ. Geo!., vol. 39, pp. 224-233 

(1944). 
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INSTRUMENT 

An A kania vertical yariorneter was used in a ll the projects. The instrument 
and a diagram to illustrate its working parts are shown in Plate I. Essentially 
it consist::; of an extremely cnsitin magnetic balance mounted in ·uch a way 
that it is affected by Ycry small changes in 'the earth's magnetic fi eld of force. 
A compass is p laced on the tripod and the 'tripod head is oriented with respect 
to the magnetic meridian at that point. The compass is then rcmond a nd the 
instrument is placed on the tripod ''"ith the long axi of the magnetic balance 
horizontal and perpendicular to the plane of the magnetic merichan. Thus 
the horizontal component of magnetic force at tha't point is eliminated from the 
reading, and only the vertical component is dctcrni incd .1 

One of the principal causes of the small varia-tions observed m 
readings of adjacent points arc local diversities in the earth's crust, 
that is to say, Yariations in the character and magnetic susceptibility of the 
rocks from place lo place. Thus, if the variations in mag;nctic suscept ibility 
arc determined, they provide an indi rect means for appraising the character­
istic:; of the underlying rocks. Such small loca l variations in the magnetic 
fi eld of force arc called anomalies. M easurement of anom a lies with an 
Askania Yariometer is a rclativel:v simple matter , but to disconr the under­
lying cause, "·here the rocks arc hi'lclen by overburden , may be most difficult. 
T he empirical met.hod adopted in the projects described 'ms simply to obscn ·e 
the anomalies where the rock distribution was known, a nd then to assl\.lmC t hl:t 
simi lar anomalies nearby indicatccl similar rock distribution. 

l\!ETHOD 

R ock cxpow res arc rclati\·cly numerous and large in the a rea in which the 
1York was done as the cou ntry has been burned clean. N cYcrthcles ' , there a rc 
ef]ually large or larger areas in \1·hich the rock is hidden below deep drift or 
alder s1\·amns. As noted, much in formation on the character a nd disfribut ion 
of the rock- within these ctwcred area has been obtained by diamond drilling, 
but e''cn ''"ith thiR assistance, tog.ether 11·i i'J1 in formation provided by ou tcrops, 
<there arc large gaps that formerly could only be fill ed in by guesswork. The 
rnagnetometric invc tigntions were made in an endeavour to eliminate as mu ch 
of this guc swork as posisiblc, but as i t would have ref]ui rctl several magnetome­
ter and operator~ to work o\·cr all t he drift- a nd swamp-c.>vcrcd areas, investi­
gations were limited necessarily to those of particula r gcr,hgical or economic 
interest. 

The procedure in each case was as fo llows: 
(1) Rock outcrops were mapped in detai l. Th e cale of mappmg ranged 

accord ing to circumstances from 200 to 500 feet to an inch . 
(2) Diamond-drill holes 1Yerc located, core Jogged, a nd plotted. 
(3) From this in formaLion. the po::;ition of the contact, . !war zone, or dyke 

that waR to be traced was fixed as closely as possible. A picket line vrns then 
cut along its upposcd extcn:;ion through drift-conrcd areas. 

(4) Cross-lines 1\·crc then cu t at right angles to the li asc-line at selected 
in tcn·als, commonly 500 feet. One or more of the cross-lines were placed to 
intersect the feature to be follon'ecl where aYailablc infor mat ion fixed most 
clo cly its position and character. 

(5) Readings of vertical rnagnchc in tensity were made at intervals of 50 
feet along the cross-lines, except in one pro ject wh ere reading were tak en OV\'r 
much of the area examined at in tervals of 100 feet. 

tFor further inform::ilion ron rrrning theory, con~trurtion, and opera.Lion of m·1ii:n "' tic variom"tcr thP reader may 
refe r to sueh standard texts as: 
F..vc and Key<'~ : Anpliecl Grophy~irs; Cambridge Univ<'rsity _Prcss (lfl3::J), 2nd edition, Chaplf' r TT. 
Nettle ton. L. L . : Ceoph~·Ri<'fll Prospecting for Oil; i\ frCraw-JTill Rook Co .. Inc. ( \OIO), 1st diti on,Cha1>trn !X-X I. 
IJcilanrl, r.. A. : Ccophysirnl Prospcrting; Prentice-Hall, Inc. (1040). pp, 2Q3-~3:l. 
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PUTE I 

A. An ~°'skania Yertical Yariornetcr. 

CA (I f"OCAL PLAN{. 
OF CYEPICCE 

PZ 
OUARTZ,...~ Ntf"C (DG 

OU.t.RTZ CYLINO~R mg ~1) 

c._'.J. (....-C.J-:,J - /~} .:~ 7 7.,.J"''\C.._:::, <;?-7" ) 77 JI 
COPPER DAMPING YOK[" 

THCR~AL 
INSULATION 

B. Diagram of Yertical Yariometer. to illuslrale i ts "·orking p11rls . 
Reproclu~ecl hy courtesy of "\JcGra""Hill Rook Company, Inr. 
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(6) The Yalues of the re!lding~, in gamrnas1, were plotted as profiles along 
the cross-lines on the geological maps, due aLo\rnnccs being made for diurnal 
Yariations". 

(7) Similarity of profiles on adjacent eras -lines \ms interpreted, in general, 
to mean that the feature known bclo\\- the first cro:5s-linc extended at least as 
far as the second, and s:> on. 

RATE OF WORK 

A magnetometer party using an Askania YCrtical ntriometer should, for 
efficient operation in ,,·oodcd counLry, consist of an instrument man and assistant, 
and three to four axemen . l-nJcr normal conditions, ,,·ith stations at intcrval­
of 50 feet, rn:::h a party will complete obscrYation~ on :i to 1 mile of line a day. 
The number of stations occupied can be increased if the i1rtrumcnt is suppli~d 
1Yith t\YO tripods, for then the compass can be set on one "·hile the magnetometer 
i::; being read on the other. Experience in the present insitance indicated, 
howcYCr, that the rate of prngrc-s was determined by that at \Yhich lines could 
lie cut and stations marked rather than on that of taking readings. 

GEXERAL GEOLOGY 

Bcauchastel ttmnship in Noranda district, north\Ye:-tcrn Quebec, about 
halfway bet\\·een ~orand1!1 and the Ontario boun dary. The \\'est-central par t 
of the township in ,,·h ich the magnetometer \\·ork was clone i::: underlain by rock;; 
of Precambrian age. T\\"O main subdivisions are rcprc,,cntccl, namely , the 
.\.rchrean, by an assemblage of Yolcanic rocks cut by a variety of intrusiYc . 
dykes, sills, and rna~scs; and the unconf orrnably overlying Protcrozoi 2, by 
sedimcntar~> rocks of Coba'.t age. The "-hole is intersect.eel by through-going 
dykes of diabase , generally considered to be Kc\YCcna\rnn in age. 

The Arch::ean nJlcanic assemblage consists of basic lo intermediate laYa:5 
and fl my breccias intcrlaycrecl \Yi th acidic Yarictic referred to · as rhvolitcs or 
trachytcs, all associated ,~·ith pyroclastic rocks of se\'Cral sorts. The p.rc-Cobalt 
intru s1iYe rocks include dykes, sills, and masses of coarse- to medium-grained 
cliorite, gabbro, quartz cl ioritc, and quartz gab bro; a body of coarsely porphyritic 
::egcrinc-augitc syenitc accompanied by a swarm of dykes around its periphery; 
and dykes and sills of fe ldspar an:! quartz-feldspar porphyry, and fclsi-tc. X o 
poS't-Cobalt intrusions, other than diabase dykes. arc knO\\·n. 

The structure of the Arch::ean rocks is exceedingly complex. Flo"·s strike 
in general nearly ·cast, but loralh- t!Jny depart as nmrh as 90 d·egree~ from this 
trend. OYCr most of the area they clip 45 to 60 degree north . anrl face north, 
but in their north ea;:tc rn cxpo;;ure'i they face and din \\'Cst or s·outlrn·est on the 
north limb of a ~-nc linc. Again. in their southeastern cxno:;ures the~· appear to 
clip murh more steeply than the anrage for the a rea. and in places are Yertiral 
or even overturned. Herc. too, they face for the most part south or southwest. 
This rcwrsal in ton docs not ne ~cs;;ari ly imply an antirli n8l strndure, for the 
continui ty of the fl ows is interrupted by t\\'o, and probably four . northcast­
sitriking faults and b:v one or more lhst stri1'c cast. Th e cliri of the east-striking 
fa ult (or fault!;) i::: knom1 to rane;c from 45 to 55 degrees to the north. The 
other faults arc nrobabl:v nc'.lrh· nrtical. Horizontal disnlacernents, where 
determined, \\'ere to the \Ye t or northwesit on the north sicl,e of the faults, 
relati,-e to the rocks on the south sides . 

The faults are of prime cronomic imnortancc for their courses are m'lrkcd 
by shear zones that here and there contain bodies of go ld ore. As Yery few of 
them outcrop their positions and attitudes haYC been mabters for intensin 

1 A unit of map:netic force. equal to approximately l ·6 x 10 ·5 of the earth's ma~netic field . 
.. "The earth's magnetic firlcl Yarics from place to place and 1 indeed. is continually chamdng durinl? the day. These 

minor daily \'ariations have been ;riven n. spc<'ial name-the diurnal variat ions" . Eve nnd Keyes: Aoplied Geophysirs . 
seco nd edition ".933), p. 23. Seenlso ::\fettleton. L. L.: "Geophysical Prospecting for Oil"; ?lfcGraw-Hill (1940), Chapters 
TX and XI. 
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inYcstigation by diamond drilling and geophysical examinations. ::\Iuch bas been 
learned by suC'h means in combination with information gained from available 
outcrops, but there arc many places where there arc no data. 

The Cobalt rocks. separated from those of Arcbfean age by a great uncon­
formity, are gently folded and show some minor faulting, but in general they 
arc little disturbed. 

Dykes of Kewcena \\"an ( ?) diabase form part of a system that is 'i\·idespread 
in the Canadian Shield. They are the youngest rocks kno\\"n in the area, a iclr, 
of course, from Pleistocene and Recent deposits, and arc offset here and at. 
Xoranda, 10 miles to the cast, by the Horne Creek fault. 

DETAILS OF PROJECTS 

In order to determine, s·o far as possible in one season, in what sih11ations 
the magnetometer •could be most usefully employed to supplement geological 
information gained from examination of outcrops, the follo\\'ing Yariety of 
projccb \Yas undertaken: 

t 1) Delineation of a contact between massive dioritc and acid Yolcanic 
rocks. 

(2) Delineation of the course of a dyke of 'Younger' diabase, intrusin into 
andesite flows. 

(3) Delineation of the same diabase dyke intrusive into acid Yolcanic 
rocks. 

( 4) Delineation ·of the course of the Yi' asa Lake shear zone. 
(5) Delineation of the Arnt field shear zone, ancl of the outlines c1f intrusiYc 

bodies in the same area. 
(6) Delineation of the contaC't bct"·een sedimentary rocks of Cobalt age 

and the underlying Anch&an complex. 
( 7) Delineation of the 1\ [acfort shear zone and of the outlines of intrusive 

bodies in the same area. 
t 8) Delineation of the Francccm ~ o. 8 shear zone, :rncl of the associated 

flo,n and intrusions. 

PROJECT NO. 1 

Pill"pose. To trace a contact bet'i\·een dioritc and acid volcanic rocks, lots 
25 to 28, rge. VI, Bcaucbasitcl tp. 

Geological "Yotes. The diorite as exposed is a coarse-grained, massive, 
brownish weathering rnck composed of white feldspar and pale green amphibolc 
secondary after pyroxene. The arnphibolc forms clusters that stand up on the 
\\'eathered rock to form "·arty surfaces. Some finely divided magnetite can be 
found in most specimens. 

The Yolcanic rocks arc fine- to Yery fine-grained lavas that weather buff, 
m· grey, and are buff, grey, or pale green on fresh surfaces. Quartz grain arc 
rare. but quartz-filled amygdules are fairly common. Hematite forms thin films 
on some joint planes. . 

About 10 feet of the contact is exposed in one outcrop, ·hown near the 
middle of Figure l. The clip of the contact could nort be determined, but the 
anragc dip of the fl.mys in this Yicinity i about 50 degrees north. The d·ioritc 
i~ probably sill-like, and its contacts can be presumed to di!, 'i\·ith the Hows. 
The oYcrburdcn probably deepens away from the outcrops to 50 or 60 feet 
thick in places. 

Jfagnetometric Profiles. The base-line "·as srtarted at the outcrop of the 
contact., and "·as cut cast and \Yest for a total distance of 3,900 feet along the 
rnpposeJ line of stt ike. Seventy-six readings "·ere made on 4,400 feet of 
cross-lines. 

33799- 31 
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Along the control profile. \\·here the contact is exposed, readings over the 
acid Yolcanic rocks are positiYc, about plus 300 gammas. Fif,ty feet north of 
the contact they increase sharply , fa ll \\·ith a slightly steeper gradient to the 
contact i tself. and then lenl off at lo\\' posiihve to moderate negative readings, 
about minu 300 gammas, over diorite. Th e profiles on either side, although 
differing in detail, arc consiclcrccl suffic iently similar to the con trol profile to 
justify extrapolation of the contact as shown. Furthermore, the asymmetric form 
of scYeral of the profiles \Yhcrc they cross the sup posed contact may be taken to 
support the sup;geS'tion that the contact acitually dips nort'h . 

PROJECT XO. 2 

Purpose.· T0 trace a diabase dyke intrusive into basic vokanic rocks. 

Geological X otes . A dyke of 'Younger' diaba e is exposed cutting basic 
volcani:: flo,n south of the highway about a qua1,tcr rmilc west of Alderm'.1c 
siding. The d iabase consists of a coarse- to fine-grained aggregate of calcic 
feldspar and pyroxene \\·ith a diabasic to gabbroic te:-..i,urc. Accessory magnetite 
and ilmenite are common. 

The fio\YS are of basic to intermediate composition, composed entirely 0f 
~cconclary minerals . Pillows and flow-breccias arc common. The flows , trike 
easterly, ·face south (?),and are nrtical or dip steeply to the south or north . 

The outcrops of diabase and basic Yolcanic rocks south of the high,rny 
occupy the north side of a low knoll some 500 feet across. North and south of 
the kn.oil the ground is S\rnmpy and heavily overgrmYn with alders. ?-forth of 
the higl11rny the diabase again outcrops and cuts across acidic flows that form a 
prominent east-trending ridge. The position and strike of the diabase across 
this ridge arc such that, in order to be continuous \\'i,th the part of the dyke 
exposed s·oubh of the railroad, either the dyke must bendi in the swamp-covered 
area or it 1mJS1t be displaced along a fault . Decision as to which of the::;e 
possibilities is correcit was important, for the Horne Creek fault offsets diabase 
dykes near the Horne mine, ::\forand1a, 10 miles to the northeast, and on its 
\YCSt\\·ard extension it, or a branch of it, might pass along this valley. The 
magnetometer v.·as emplo~·cd to aid in the solution. 

Jfagnetometric Profiles. T\\·cnty-nine hundred feet of base-line and 10,900 
feet of cross-lines were cut. Readings of vertical intensity were made along the 
cross-liner; at interrnls of 50 feet. Profiles of the intensities (See Figure 2) show 
a consistent 'high' or hump over the diabase dyke in contrast with the relatively 
lo1Ycr uniform readings oYcr the adjacent volcanic rocks. It is interesting to note 
that the form of the profiles remains undisturbed near po\\·er lines, fences, 
telephone lines, and the railroad. 

The profiles trace the dyke northward frorm its outcrops near cross-line 8 to 
at least line 17, but it docs not appear to extend to line 18. The extension at 
leas·t as far as line 15 was confirmed later, when a diamond-drill hDle, collared 
near the west encl of line 18, intersected diabase at a Yertical depth of about 
400 feet. The posi tion of the intersection suggests that the dyke dips about 
80 .degrees eas,t. In this connection it may be noted that the magnetic profiles 
show, in general, a steeper slope on the \\·est side of the hump than on the east, 
as might be expected in crossing an cast-dipping magnetic body. The tendency 
for the anomalies to fade out in s\\·ampy areas, as along lines 5 and 13, is 
attributable to increasing depth . of overburden. An erratic high reading was 
"htained near two diamond-drill stand-pipes on line 12. 

The dyke was t-hus extended from its ou tcrops 1,200 feet south and 750 fec-t 
north, across rn·amps in both directions. Fm:thcrrnore, tbc deduced po::;irtion 
of it.s northern end relative to its outcrops across the Yolcanic ridge north of the 
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railroad suggest trongly that it had been displaced along s \Yestward-trending 
fault through a horizontal distance of 400 feet, and t ha t the fa ult trace lay 
bct1Yecn outcrops near line 17 and tho e near line 20. 

An attempt 1rns then made to confirm this gratifying ach·a nre to1rnrds the 
, olution of the problem by tracing the soutl11rnrd extension of the part of the 
dyke exposed across th e ridge of acid -volcani,c rocks (8ee lines 26 to 21, Figure 2). 
rnfortunatcl:v the effort failed because intcn, itics OYer the acicl ic -volcanic rocks, 
in contrast \Yith those onr the more basic yaricties, prone! to be highly erratic. 
The diabase failed to gin a charactcri tic profile and could not be traced 
sou bh by this m eans. That there is a fault in this Yicinity i sh01rn by drill 
intersections 1.000 feet or so cast. The n orthern extension of the diabase dyke 
is such that the fault, if it offsets the dyke , must pa s north of the outc1:ops 
near line ] 7. The probability is that the fault offsetR the dyke horizontally 
a bout 400 feet, and, th erefore, that it may be 't he H orne Creek fa ult or a branch 
of it. 

PROJECT XO . 3 

Purpose. To trace diabase dyke intrusin into acid Yolcanic f101Y;::. 

I £*•1 Younger di.abase 

~·-~ .Dwrcte 

I 

' \ 
\ 

\ 
\ 

l>:.>::":":':J /lcid Volcanic roe.ks 

Scale of Fee:t 
100 0 lOO 200 

Vertical Seo.le in Gammas 
1000 0 1000 2000 

\ 
\ 

5 

1
11 

. . . 

Figure 3. }[agndic profiles across cliaba~c cl)·ke . lot5 2~ and 25. rge. Y. 
Beauchaslel township, Que. 

G.S.C. 

Geological "Y ates . The diabase dyke described under Project ~o. 2 extends 
nortlnrnrd across a ridge composed of east-striking acid Yolcani c fl ows and 
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breccias. On the north side the ridge falls off into a drift-filled valley about 700 
feet wide. On the north side of the valley the diabase dyke is again exposed, 
here intrusive into coarse, massi\'C diorite or gabbro. The position and attitudes 
of the outcrops of diabase (Figure 3) are such that, a in Project No. 2, the 
dyke must either be faulted along the drift-filled Yalley or i·t must bend to 
cross it. 

The acid Yolcanic rocks arc similar to tJhose described under Project No . 1, 
except that here they carry an abundance of finely divided magnetite more or 
less unennly distributed through the rock. 

Magnetometric Profiles . Eight hundred and fifty feet of base-line and 3,710 
feet of cross-lines "·ere cut. Readings of vertical magnetic intensity were made 
along the cross-lines at intervals of 50 feet. The results are shown in profiles 
(See Figure 3). The profile along line 5, where 'the dyke cuts diorite, is similar 
in form to those across the dyke where it cuts basic volcanic rocks (Project 
~o. 2). However, no characteristic humps appear on lines 3 and 4. Pronounced 
highs occur on lines 1 and 2, but in line 1 the high is east of tihe dyke and it 
seems to be even farther east on line 2. The data arc regarded as insufficiently 
diagnostic to warrant deductions as to the icoursc of the dyke across the valley. 

PROJECT NO. 4 

Purpose. To trace \Yasa Lake shear zone. 

(;eological "Yates. The Wasa Lake shear zone was disconrcd in the spring 
of 1944 by diamond drilling und er the d·irection of J. E. Gill. Gold occurs in 
parts of the sheared material, and aceording to reports in the 1Yorthern J1iner 
ore worth SS. 50 to $6 a ton ha since been outlined to the extent of some 4,400 
tons for each Yertical foot. The average dip of the ~hear zone is 49 degrees 
north. The sheared material is a buff to grey, ilicifiedi, quartz-sericite schist 
with more or less disseminated pyrite in small grains. Acid volcanic rock;, 
mota-rhyolites or mcta-trachytes, form the hanging-wall exec.pt where some 
sections of intermediate and basic lawts haYe been cut off from the foot-"·all 
rocks by the shear zone. mall lenticular bodies of dioritc cut the hanging-1rnll 
rocks here and there. 

::\'either the shear zone nor the adjacent "·all-rocks arc exposed at the 
surface. Pill<rn·ed andcsite fimYs outcrop about 500 feet south, and acid~c rocks 
arc exposed along the margin of a body of dioritc about 1,000 feet north. The 
drilled :::ection of the shear zone is covered by some 60 feet of overburden; the 
ground is s1rnrnpy and is coYered "·ith an alder thicket. 

Maonetometric Profiles. A section of the shear zone 650 feet long in lots 
29 and 30 had been drilled before the magnetomctric urvey was made. It~ 
position for this length was, therefore, known, but its cxt\msions east and west 
were not. Cross-lines 1 to 16. inclusive, totalling 16.150 feet, were cut across 
the alder R1rnmp into open cultiYated ground on either side. A total of 349 
readings of nrtical magnetic intensity "·ere made at intervals of 50 feet along 
the cross-lines (8ee Figure 4). 

As shown in the magnetic profile from north to south on line 8, a marked 
decrease in magnetic intensity occurs near or at the projected contact betwee.n 
the hanging-1rnll rocks and the shear zone. On line 9 the anomaly is of about 
the same order of magnitude, but is not as steep and appears to be more nearly 
related to the ancleRite-rhyolite contact than to the shear zone. On lines 6 and 7, 
ho1YCYer, the magnitude, position, and form of the profile are strikingly similar to 
the same feature on line 8. Subsequent drilling placed 'the contacts and the 
shear zone as shown. The profile of line 5 suggests that the shear zone may 
continue at least that far. Drilling "·esit of Alderrnac siding showed that the 
\Vasa shear dirl not go through in that Yicinity. H oweYcr, the southward-
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trending drill hole south of the road near line 2 rcYcaled a narrow sect ion of 
~hcarcd rocks \'cry similar to sheared rocks in the zone farther cast. \rhcther 
the hrn arc parts of one continuous structural feature or of t1rn parallel similar 
structural features is as yet uncertain. 

:::lubsequently reading;:; 11·ere made along lines 10 to 16, inclusin, and a hole 
\YnS drillect at line 13. The satisfactory degree of correlation bel\nen the drop 
in the profile and the rhyolitc-andcsitc contact (or shear zones?) can be judged 
from :Figure 4. Again, on line 12 the position of the contact is probably indi­
cated by the forms of the profiles, and although these, for lines 10 and 11 , arc not 
particularfr diagnostic , the contact and shear zone may be supposed lo continue 
from Jines 10 to 13. Profiles 14 and 15 shmY brn s•harp dcrli,·ities .. One might 
hazard a guess that the northern of the two marks the position of the contact 
along which the shear zone is found farther \\·est. The southern would then 
haYc to be accounted for by some nc\\· feature as yet unknmn1. 

PROJECT NO. 5 

Purpose. To trace the Arntficld shear zone . 
Geological Xotes. Bodies of gold ore ·were found nea!' the Arntficlcl 1\o. 3 

shaft within a sheared zone that strikes, where kno1rn, about 30 clegrcrs south of 
cast and clips 45 degrees or so northeast. The eashrnrd extension of the shcnr 
zone was not knO\rn much beyond line 4 (See Figure 5), :rn<l as shom1 in the 
figure there arc no outcrops bet\\'ecn line 4 and line 13, about 4.500 feet away. 
}l\ll'therrnorc, this part of the property, though open farm lane!, is mantled \Yith 
60 feet or more of boulder clay, and exploration thereunder by diamond drilling 
is slo"·, difficult, and costly. 

\\'hen the \\-asa Lake ~hear zone \\'as di::;roYcreJ a little onr 2 milrs cast 
anrl approximately on strike, and it \\'US noted that the t1rn are similar in dip 
!lnd character of ore contained, the que tion naLurally arose as to whether the 
hYO shears arc the rnme shear. EYcn if thcY 11·crc not, the cashYarcl extension 
of the Arntfield and the \YCi:hrnrd extension of the \\' asa Lake shears arc matters 
of geological intcrc t \Yith economic OYertoncs Lhat make tracing 'Of their •course~ 
of importance. 

Jfagnetometic Profiles. Ycrtiral intcnsitie- 11·crc read at stations 50 feet 
apart along the north-south cross-lines 1 to 17. A total of 443 stations \\·ere 
oc cupied in 21,500 feet of cross-lines. 

The profiles obtained arc not regarded as sufficiently diagnostic to 11·arrant 
projection of the Arntfield ~'hear zone \\·ith a ny degree of ccrtainh. A possible 
projection from near line 4 to near the southern end of line 7 is sho\\'n. As 
inspection "·ill f'hO\\', there are other dips equally strong in lines 5, 6, and 7 that 
might also mark the course of Lhc shear. 

Indeed, the quc- tion may be asked 1Yhether the 1wofilcs actually do indicate 
the presence of a shear zone, or \Yhethcr their form is not clue to a difference 
bet11·een the rocks in the hanging-wall and those in the foot -1rnll. In the 
~ ection where the geology is knO\Yn from mine \\'Orkings (l ines 1 to 4) the rocks 
on either side of the shear zone are lithologically different, and the influence of 
the shear zone on i.hc form of the profiles is. therefore, a matter of ;:;ome r!oubt. 

Elsc\Yherc the magnetic data did aid in interpretation of geology 11·ithin 
the clrift-co\'crrd area . A positin anornah· appears north of the base-line 
bet\\·ecn lines 4 and 11. A diamond-drill hole near line 8 ind icates that this 
anomaly is clue to a body of C1uar tz porphyry. anrl H1c extent of the anomaly 
is taken to indicate approximate!~' the size' and sha!1C of the pornhyn' bodY. 

Profiles on line 11 to 17 hick Rufficient geological data to make their 
interpretation more than suggestive'. The south ern margin of a clioritc body there 
is probab1y indicated by the sharp declivities on profiles 12 and 13. The form of 

t Since this work was completed some diamond drilling has been done near line VJ. The information therefrom 
was not n.vaila.blc whC'n thi ~ paper was written. H shculd be of coPsidcrable ass i<::tance in arrivin!t at a more completf' 
~1nd sounder interpretation of the magnetic data. 
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the profiles on 15 and 16 lends some support to the indicated suggestion that 
the diorite is terminated along the Horne Creek fault. The situation illustrates 
\Yell on the one hand the need for a sufficient background of geological informa­
tion, and on the other, the immediate extensions made possible, in some insitances 
at lea.st, where even a small amount of geological diata is available. 

PROJECT NO. 6 

Purpose. To trace the Cobalt-Archa:an contact : (a) on Arntfielcl property; 
(b) on Macfort property. 

The Arntfield Property Sub-project 

Geological iYotes. The contact between the Cobalt sedimentary rocks and 
the underlying Archrean complex south of Arntfielcl i hidden beneath a s\\·amp. 
Small outcrops of Cobalt conglomerate lie ju:~t eas1t of the road to Arntfield, 
near line 1 (See Figure 6), and a larger outcrop of the ame rock appears about 
1,000 feet cast of i:Jhe north end of line 5. Ho\Yever, as the Cobalt is separated 
from the older rocks by a great unconformity, it was po sible to suppose that 
tlie ~ e isolated outcrops "·ere outliers, and that the main contact actually lay 
some distance south of them, perhaps even along the base of the large outcrors 
that form the K ekeko Hills. The position of the conta!Ct is !l maitter of economic 
importance, for the s\rnmp-fillecl valley might mark the course of one of the 
main regional shear zones, the Larder Lake-Bouzan Lake faulit zone. This zone 
is kno,Yn elsewhere to carry large bodies of gold ore. If the Oobalt-Archa:an 
contact lay south of it, prospecting and possible subsequent mining of ore found 
along it \YOuld be greatly simplified. 

Fin holes had been drilled as shown. They disclosed that the Cobalt­
Archroan main contact lies along the north side of the swamp at that point. 
Furthermore, they showed that the contact clipped about 45 degrees south-~1 
most surprising disclosure, as dips of the Cobalt beds are in general aroun l 
15 degrees. Thus, unless t 1he contact s11>·ings soulh as it goes east . a Yery 
coniderable thickness of Cob.alt 11>·oulcl underlie the swamp and hence onrlie any 
po~sible fault zone. An attempt wa , therefore, made to trace the contact by 
means of magnetic data. 

Jlagnetometric Profiles. One hundred and forty-t:hree stations, placed 5'.:J 
feet apart, were occupied along 6,900 feet of c1'oss-lines. A trail along thr 
no\\·er lines "·as used as a base-line. As the profiles show (See Figure 6), vertical 
intensities decrease gradually as the contact is approached from the Cob,alt 
tcrn·arcls the Archaian. The sharp drop near the contact on line 1 is probablv an 
crmtic low due to the influence of a nearby pile of scrap il'on. No similar lmYs 
appear on any of the other lines, and the profiles must be 'Classed as non­
diagnostic in s·o far as the precise position of the contact is concerned. The 
profiles do give, perhaps, a poor indication that it docs not swing very far south. 

The Jlacfort Property Sttb-project 

Geological Nobes. On the ::\Iacfort property the Cobalt-Archrean contact 
aim lies below a rn·amp , and surface outcrops arc insufficient to place it "·ithin 
rather 11>·ide limits (See Figure 7). Also, the position of the contact is of 
economic significance, for it determines the accessibility of a section through 
\Yhich the same major regional shear zone may pass. Certainly less is known 
about the contact here than on the Arntfield, for no diamond drilling has been 
clone in this part of the Macfort property. 
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Jfagnetometric Profiles. One hundred and ten readings of nrtical nrn5-
netic intensity \\·ere made at stations placed 50 feet . apart along 5,300 feet of 
cross-line (See Figure 7, south of railroad track, line 15-45). The profiles arc 
eYen Jes helpful than those obtained at Arntfield. A guess might be hazarded 
from the forms of the profiles along lines 15, 25, and 35, that the contact lies 
nearl~· parallel to and about 500 feet south of the railroad, but the almost 
horizontal profile of line 45 giYes no indication \\·hatenr that a ,contact has been 
crossed. The magnetic data are not regarded as being of any as'Sistance in thi 
in~tancc. 

PROJECT XO. 7 

Purpose. To trace dioritc contacts on the ~Iacfort property. 

Geological "Y oles. Four hundred feet east of Samia Lake, ju;:;t south llf 
the base-line, a shear zone some 5 feet wide is exposed bet1Yeen mas ' iYe diorite 
on thc·north and basic Yolcanic brcccia on the s·outh. The shear zone strikes 
east and dips about 55 degree north. Gold in encouraging amounts is founrl 
in this shear in trenches near line 11. Fifty feet south of the shear a zone of 
sheared carbonatizcd rocks 50 feet wide underlies a narrow linear ntllcy. Both 
tliese shear zones strike east and may continue eastward outh of Lake Fortune, 
or they may be offset along a fault. The disfribution of gold along the northern 
shear-none or Ycry little is known along the othcr--lecl to the hypothesis that 
the mo t favourable places for gold clcpn~ition arc 11·here fn ;·t - and l" ' 'lR";n g-"· ~ JI 
rocks of different competence arc in contact along the shear zone. The location 
llf the eastward continuation of the shear zones and th e distribution of the 
dioritc rnasse thus became matters of considerable interest. 

::.\Iassivc dioritc occupies mos•t of the narrow part of the i 'thmus between 
t he lakes and is exposed in the east part of the property along and south of 
Lake Fortune. Small, i ' olatecl outcrops arc seen 11ear the south encl of line 6 
on the south shore of Samia Lake. 

Diamond drilling had been clone from Lake Fortune, as sh01Yn (See Figure 
7). The format ion. encountered are projected up their dips to the surface , 
thus giYing an apparent exaggeration to the lengths of the holes. 

JI agnetometric Profiles. Cross-line had been cut in prospecting the 
property. Reading, of nrtical magnetic intensity \Ycre made at stations 100 
feet apart along lines 1 to 10, inclusiYc. Kear the shear zones a fc"· stations 
\Yerc read at interrnls of 50 feet. The profiles so obtained arc sho\Yn on 
Figure 7. 

The sharp anomalies in profiles 10 and 9 arc taken <to indicate the position 
of the south margin of the diorite. Diorite is exposed on the north side of a 
~mall outcrop about midway between lines 9 and 8, 300 feet south of the base­
line, "·hich serves to fix the contact at that point. However, on profile 8 an 
anomaly similar to those on 10 and 9 is displaced "·ith respect to them about 
lOO feet north, and on profile 7 such an anomaly is lackine;. The suggestion 
·ii that the dioritc bodv ends abruptly along a line that tr<'nd , northeast. This 
Jin is directly on strike with a fault that i postulated on evidence obtainer! 
north of the area sh01rn, bet1Ycen Lake Fortune ancl King of tbc :::\orth Lake. 
Th e horizonta l disnlacement on the fault there appears to be left hand, and 
from 1,000 to 1.500 feet. In the area of Fiirnrc 7 a bodv of dioritc i, exposed 
on the shore of Lake Fortune at the north encl of line 5. That rhis boch· rnav be 
the offset continuation of the diorite tilrnt terminates near line 8, the o.ffsct 
being along the northeast- trending fault described above. offers a plausible 
explanation of the abrupt termination of the clioritc and of the anpearancc 0£ 
an isolated boclv of t.hc same rock. The horizontal offset would be left hand 
and of about 900 feet, corresponding fairly well ~·i th the fault north of Lake 
Fortune. It mav he noted as \\"ell that uch a fau lt "·ould be parallel to, and 
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Fi:.rure 7. :.\Iagnetic profiles across part of :.\[ac fo r t property. D asserat township, Que. 
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show offset in the same sense as, a well-established fault that occurs just east 
of Lake Fortune. The two small faults shown across the nian;owest part of the 
land neck between Samia Lake and Lake Fortune may be branches of the 
proposed fault. 

If correct, the hypothesis that a northeast-striking fau lt exists as shown, 
opens up interesting possibilities. The Lake Fol'tunc shear. outcrops east of the 
area of Figure 7. It is a well known zone of sheared, 'carbonatizecl rocks, expo eel 
at the east end of the lake along t he south shore. It strikes west, and ome 
1 ,500 feet west of the easit encl of the lake i>he shoreline curves southward and 
continuity of the zone is hidden below the lake. Some moderately sheared, 
mildly carbonatizccl rocks near the north encl of line 1 were exposed in a trench 
during the summer of 1944. Although somewhat off strike, t hey were supposed 
to be the continuation of the main Lake Fortune s·hear, but t he development of 
schistosity and the amount of carbonate d'o not compare with material in the 
zone ·as exposed farther east. The same objection hold.5 lrue for material 
exposed in a trench between lines 4 and 5. Lacking an alternative, these can 
be reluctantly acepted as the shear zone's continuation. However, the po sible 
fault presents an attractive alternative, namely, that the Lake Fortune shear 
zone strikes west to skirt the shore of t he lake to 1;-hcrc it encounters the 
propo'sed northeast fault at a point somewhere north of line 5. If i t is there 
displaced, as the diorite may be, its offset continuation should appear on the 
wes·t side of the proposed fault on strike with the 'carbonatized zone noted near 
lines 10 and 11. The fact thwt the Lake Fortune shear is offset in just this 
manner along the kno11·n fault cast of Lake F,ortune lends support to such an 
idea. Although the possibility is admittedly bnly an alternative expl1ana-tion 9f 
the da·ta in hand, its val,idity might bear testing when further prospc0ting for 
gold deposits in the Lake Fortune shear zone is u1tclertaken in this vicinity. 

PROJECT NO . 8 

Purpose. To trace shear zones and contacts of intrusion on the Francamr 
property. 

Geological .Ya tes . Flon·s, flow breccias, agglomerates, ·and tuffs of acid a:1d 
basic volcanic rocks arc fairly well exposed southeast and north of the Francceur 
'o. 2 shaft. The t11·0 main types of rocks form alternating layers that strike 

nearly eiast and dip 45 to 60 degrees north . Diorite, intrusive into acid volcallic 
rocks, is exposed some 2,000 f·eet nmthwest of the sha.ft. The main shear zone, 
11·hich contains some of the Franca:rnr ore, has been traced in mine workings and 
by diamond drilling as :::ho11'n in Figure 9. Another shear, named the No . 8 
shear zone, is known 900 feet north of the main zone. Both shear zones dip 45 
to 50 degrees north . 

Two ge(') logical problems of interest when t1he eX'arnination was being macl0 
were: where does the westward extension of the :No. 8 shear z·one lie; and 1Ylrnt 
is the outline of ·the diorite body northwest of the shaft. A magnetometer survey 
1rns undertaken in an attemP't to solve these problems. 

ll!fagnetometric Profiles. Two hundred and two readings of vertical mag­
netic intensity were made at stations placed 50 fcC't an·art along 9,700 feet of 
cross-lines. The anomalies obtained were excepti'Onally large,. in pla-ces ap­
proaching 4,000 gammas above the ~eneral average for the area . The magnetic 
data are represented in Figure 8 in profiles, and in Figure 9 in isomagnetic 
contours drawn at intervals of 500 gammas. 

Inspection of the profiles of F igure 8 shows ·that the magnetic data ma1rn 
possible s·everal interpretations of t.ihe outl ine of t he diorite body. The forms 
of the contours of Figure 9. themselves the resu lt of extensive interpolation 
and interpretation . indicate at lcas•t three possibilit ies : the diorite rnay cut off 
at the b~se of "h:~h 4" (interpretation adopted in Figure 8); it may cx,tend 
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southward to include "high 5" as well; or it may also extend eastward to 
include "high 3". To arrive 'at the correot interpretation, one or both of two 
things may be done. Either a series of strategically locaited diamond-drill 
holes might be put down, or magnetic readings might be made on supplementary, 
more dosely spa·ced cross-lines. If the second· course were ·adopted, some 
drilling would eventually be necessary for final confirmation. 

'Dhe course of No. 8 shear zone seems somew1hat clearer. The forms of the 
profiles are not particularly helpful, but from the contours it is clear that the 
zone, where known, lies close to the southern margin 'Of "high l". vVesrtward 
one branch may split off to the southwestward. The other may continue along 
the base of the anomaly that apperars to be in the form of ra narrow, northwest­
trending ridge, with a steeper sJ.ope on the southern than on tihe northern flank. 
The ridge may be ithe magneti·c expression of one particular north-dipping layer 
of rock. By carrying the supposition one step farther it may be suggested thrat 
the No. 8 zone follows ,along the sourbh margin of the rock layer tJhat giv~ 
rise iJo the ·anomaly. 

RECAPITULATION 

From the foregoing descriptions it is seen that the results of the investiga­
tions ranged from completely successful, as in the tracing of a diabase dyke 
intrusive into 'andcsite (Project No. 2), to unsatisfacitory, ·as in the effort to 
delinea.te the Cobal,t-Archrean contact (Project No. 6). Of the eight projects 
undertaken, definitely useful information was gained in all but two, the Oobalt­
Archroan project already mentioned, and the attempt to trace 'a diabase dyke 
intrusive into acid voloanic rocks (Project No. 3). Intrusive diorite contacts 
were deEnated clearly in Proj ect No. 1, a nd fairly satisfraictrorily on the Arntfield 
property (Projec·t No. 5), but d·ata on the Francceur property were insufficient 
to do better rthan to indicate three possible positions of a diorite contaiort. On 
the Macfort, the indicated distribution of d:iorite led to a new structural 
hypothesis, still to be tested. 

Individual flows m groups of flows stand out fairly clearly, especially in 
the form of the isomagnetic contours in the Francceur project. 

Shear zones were traced successfully on the Wasa Lake prnperty (Project 
No. 4) and possibly ,at Francceur. This success is not believed to be be due to 
differences of magnetic intensities provided by the shear zones as sucih, but 
to the fact that the shear, ,at Wasa at least, forms t he contaort between rocks of 
differing magnetic susceptibility. In other wo11ds, the contJaort was traced and in 
;t;his instance the contact and the shear zone were coincident. 

To conclude, on the ba is of the small number of projects· undertaken, and 
making allowances for the inexperience in field operation of the magnetometer 
and office interpretation of .tJhe data, it ·can be stated' that magnetic data ·can be 
of real value in mapping as a supplement to geologioal observations. The dafa 
appear to be most useful in outlining intrurs.ive bodies, particularly <liorites or 
gabbros, rand in tracing individual rack units such as a flow ·or groups of flows, 
if that unit lies between rocks differing in magnetic susceptibility. Where shear 
zones lie along contacts between such 11ocks, they cain likewise be traced. It 
appears unlikely, however, that they can be traced where the rocks on either 
side are the same, as·, for exiample, where both are andes·ites or both i'llyolites 
of the srame or closely similar sus,ceptibilities. In the two projects 'attempted, 
sedimentary rocks do not differ sufficiently in magnetic susceptibility from vol­
canic rocks to facilitate their distinction. lrt is safe to assume, for the present at 
least, that it ·cannot be predicted with assurance whether or not magnetic data 
will be of value in extending geological information in drift-covered areas. Each 
situation is a separat~ problem, and although some generalizations are sug­
gested, they may not hold true in any specific instance. Thus, in 011der to find 
out if it will work, it must be tried. So far the results show that in most 
instances it does work, in places with norbable success. 
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