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'GEOPHYSICAL EXPLORATIONS LIMITED
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o

REPORT_OK_A GEQPHYSIGAL SURYEX
FOR __THE
COPPER_PRIKGE MINES LIMITED
in

PALCONBRIDGE TOWNSHIP

INTRODUCTIOR

A contract was entered into on October 13, 1952
between Geophysioal Exploretions Limited of Toronto and
Copper Prinocs Minus Limited, also of Toronto, wherebdy
the geophysical oompany undertook to make a geophysloal
survey of a group of olaims held by the mining oompany
near Faloonbridge in the Sudbury. distriect or_Ontar}o.
Thla.oontraot was amended by an exochange of loftorn
dated Nov, lath, 1952 to Copper Prince Xines and Nov,
20th, 1952,to Geophysioal Explorstions Ltd, whereby the
magnetic aurvey wae extended to oover additional olains,
Under these agreements an electriocal survey was oarriled
out on 17 olaims, and a magnetic survey on 5 of the 17
clalms,

For the elestrioal survey, the spontanaous
polarization method was smployed, whioh depends upon
obssrving the electrical ourrents spontansously generated
by sulphide bodles, Detalled sleotrioal observations were
carried out on portions of three of the olaims,

The fleld observations were conduoted by J, &,

Evans, field engineer for Geophysical Explorations Llta,
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He g}rivod at the property on Oot, 15th and oonplotcd the
survey on ﬁeo. 12th, 1952,

Eleotrical reasctions indiocative of sulphide

daposits were observed in the oentral and western poptions

of olalm S 51303 extending into the eastern portion of

olaim S 52307 and the northeastern portion of olaim 8 52306,
The megnetio observations indicated that somwe of the sul-
phide deposits thus outlined would contain pyrrhotite, and
that some of the dgﬁoqita would dba lgdkins 1n,fha-nagnetio
vafloty of pyrrhbtit;. |

The geological information sntered on the
acocompanying maps was derlvéd from a geological map by
¥, Hammerstrom, kindly furnished to us by Copper Prince
Mines Limited, The 4dlamond drill data shown wers also
furnished by the mining company,

This introduotion ia followed by a chapter in
which desoriptions are given of the geophysical methods
employed, This in turn is followed by a ohapter des-
oribing the results obtalned, the interpretations thereof,
and ths recommendations for further exploration by diamond
arilling,

Four maps are bound in the back of this report,
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| . SPONTANEQUS POLARIZATION TECHNIQUE

Concentrations of sulphide minerals can readily

be dlsooversd by gsophysiocal methods, under suitadle oir-
cumstances, beocauss such deposits spontansously assume an
electriocal polarity, This eleotriocal polarity is a result
of eleotro-chemioal reaotions identioal with those whioch
take place in a galvanio oesll, These reactions produoe an
] eleotrio ourrent from the galvanio cell, and producs an
eleotric ourrent from moast sulphide bodies, The essentiels
for this resotion consist of a metalllo conduoctor in con-
taot with contrasting eleotrolytes, or two different matsle

bathed in one eleotrolyte, The generation of s strong

currant therefore requires one or more metallio sondustors
in contaact with ‘one or more eleotrolytes, The metallio
oonduoctors oommonly enoountered ;n nature are most of the
i sulphldes, the manganese oxides pyrolusite and psilomelans,
‘ graphite and anthraoite ocoal (but not bituminous ocoal),

A Not all sulphides are metallic oonduotors, and the general
rule is that those sulphldes which posssss metslllo lustre
will elso possess metallic oonductivity, Bphslerite 1is
therefore not a metallio oonductor, The only exoception
that I know of to the above rule is stibnite, whioh is a
non-oonductor in spite of 1ts metallia lustre, The pres-
enoe of non-oonduotive sulphides in & mineral body doee
not iphibit the oconductive ones from reaoting in the

normal manner,
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A umetallioly oonductive mineral body is usually
surrounded by somewhat aoid ground moisture near the sur-
faos, the aoldity of whlech may bs due to the earbonio acid
formed from ocarbon dloxide of atmosphere and humus, and
espeolally to sulphurio aold resulting from the oxidation
of sulphide minerals, This aold moisture will usuvally show
a low pH figure, as low as 1 to 3 where sulphides are under-

going aotive oxidation, At depth, the electrolytes are of

neutral or alkaline character, with a higher pH figure
commonly in the nesighborhood of 7.5 or 8, It is these
solutions of contrasting pH in contact with a metallie oon-
duotor, that produce the ourrent, |

| The ourrent which is generated by ths sleotro-
ohemiocal reaotions desoribed above, flows <own the sulphide
mass, out into the oountry rock wherein 1t passes to the
surfece and ocomplétes the olrouit by returning to the apex
of the sulphlde body, Over the apex, at the surface of the
ground, thers 1s thus produoced an area of slsotrioal sotivity
within whioh the potentials {voltages) may register as high
a8 several hundred millivolts (1 millivolt equals 0,001 volt).

There 1s an interesting oorollary to this elesotro-

ohemioal phenomenon whioh deserves attention by geologists,
The flow of ourrent generatsd by the reasctions desoribed 1is
such ue to reduos the oontrasts which give it birth, Thus,
metallio ions are liberated at the points of inflow of
ourrent to the metalllec body., These ions may be hydrogen,

or they may be metals, The presaenoce of suoch metals as
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native copper in gossan wsy be the result of thias sotion,
At the other end of the battery, where ths ourrents flow
out of the oonduotive dbody, oxygen ions are relesssed, The
nasocent oxygen thus produced may asocount for some of the
phenomena of deep oxldation, oscasionally obsarved in sul-
phide bodlias, far below the water table,

For a minsralized body to produoe the adbove dss-~
oridbed potentiala, it is necessary for it to offer a prao-
tioally ocontinuous path of elsotriocally conduotive sul-
phides for the passage of the ocurrent, This usually re-
quirss a total oonduotive sulphlde content of approximately
5% or more (sphalarits, stibnite, and oinnadbar ars non-
oonductors, and therefore 4o not oontribute to the
reaction), If the peroentage falls below this figures, the
potentials generated are usually weak, but casss ars known
where muoch lower psrgantagen hava given interpretable re-
aoctions, The sulphlde mass must also extend from a region
where the grouﬁd’moiatﬁri_;é aqia (near the surface), to a
region where 1t 1s lsss sold, or neutral or alkaline {deepsar
down in the rook formations), since it is the contrasting
sleotrolytes, resoting uith tﬁe metallio oonduotor, which
generate the ourrent, Therafore, if the sulphides oocour
in smell pookets, gash veins, or otharwise exhidbit but a
short vertical extent, the potentials generated are weaker,
and are oonfined to a narrow zone, Deep overburden reduces
the potentials odbservadle at the surface, and spreads the

activity over a wider area, Under normsl oliroumstanoes,
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a well-mineralized body can be Asteoted by its electrioal
reagtions if ite apex comes within about 300 or A00 ft, of
the surfaoe,

Eleotriocal resistivity methods, in which an eleotrio
ourrent from an outside smource 1s passed through the ground
in order to measure the rsasistances of ths sub-soil forma-
tions, have sometimes been used to prospeot for sulphides,
but are not aas direot as the spontansous polarization teoh-
nique, They also suffer from the somewhat similar, and
sometimes oonfusing effeots of strongly oonduotive shear
zonss, For this reason, the spontaneous polarization method
is to bs preferred in prospeoting for sulphide mineralization,
exoept beneath lake waters, in whioh oase the resistivity
method muat be employed,

Appropriate apparatus is used to make a systematio
study at the surfaoce of the ground, or in 4arifts and oross-
outs, of the naturally osourring electrical potentials;
where unusually strong potentials are observed at the sur-
face, the pressnoes of underlying sulphides is indicated,
¥here strong potentisls are observed underground, sulphides
may be antliolipated olose by, and a detalled study in ths
immediate vioinity may yleld date indlocating the direotion
in which the ocausative mass lies,

The results of the fiold observations may be de-
ploted in several ways, two of whioh are usually adopted,
in the firet blqoq,_thnfre;dlnga obtainiq'alpngja g@yiﬁ

line of measurements are plotted opposite the sorresponding

L]
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observation station, Thes negative potentials are plotted
up, 80 that the resulting ppofile rises to & peak at the
stations over the apex of the body generating the current,
Where a seriss of suoch profiles have been resd at oloss
intervals, they may be ussd to dravw a contour map of the
eleatrioal activity, Thlse map shows, in plan, the 4istri-
bution of the esleotrical current by a system of equipoten-
tisl lines, Eaoh such line joins all points showing the
sare eleotriocal potential, and 1s thus a *oontour line"

of eleotrisal aotivity,

While 1t 183 not possidle to dilstinguiseh what kinds
of sulphldes are responsible for generating the eleotrioal
aotivity thus mapped, the method 1s valuadble for indioating
the locations for putting down trenchee, spotting arill
holes, or driving drifts or oross-outs in order to de-
termine the type of sulphide minerallization, its value,
and tonnage, In thls manner money oan dbe saved by elimin-
ating useless explorﬁtlon of barren areas, and further
afforts oan be Adireoted at the most promising looations
with the least waste of time, effort and money, Of still
greaf?r.iﬁpbrt;noo 1;, - thatidepogits whioh might other-

wlae never be disoovered, osn resdily be rsvealed by this

teohnique,
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MAGRETIO HNI

Magnetioc methods of geophysiocal exploration rely
upon making delicate weasursments, at the earth's surfaocs,
of slight variations in the strength of the earth's mag-
netlo fleld, Where the sub-surfaoce formations ocontain suoh
naturally magnetic minerals as magnetite or pyrrhotite, the
resulting inocrease in the strength of the magnetlio flela,
obsorvadle at the surfaoe, is quite pronounced, Exocept
vhers these minerals are present in appreclable amounts,
howevar, thes effeot is not strong, but 4ifferent rook
formations nevertheless have thelr charaotsristio influence
upon the sarth's magnetio field, In general, the basio
rosks and ferruginous sedliments, ohsracterized by high
magnetioc permeablility, produoce an apparent inoresse in mag-
netic attrastion in their vioinity, Such formations are .
ocalled paramagnetic, On the other hand, rooks high in
silioa or calolte usually have the reverse effeot, and pro-
duoce a deocrease in the strength of the surrounding magnetioc
field, Such formations are called diamagnstio,

By taking sultable observatlions, syetematiocally
arranged, it is possible to measure the variations in the
strength of the earth's magnetio field from plaos to place,
The resultant pioture 1s purely of how the sarth's magnetio
fleld varies within the area explored, and it then be-
pomss neoéssary to ocorrelate thase variationa with what is

known of the geology of the grea, and vithlfhé'tobﬁitlons




BEOscvical ¢ ORATIONS LIMITED 9

which may be expeoted beneath the overburden, The appli-
oation of the prinoiples desoridbed adove must be made with
disorimination, because oonditions may arise which will
upset preoonceived judgments as te the effeots of given
formations, Any iagbétlo inénaiy must be interpreted in .
the light of avallable geologloal data barora daoidlng upon ﬁ
1ts algnifioanoo., | _ ' ) ! |
In general, 1t may dbe sald that the magnetio ﬁ
teohnique 1a efficacious, among othar thinga, for traoing
1gnooua-sedlm;ntary oontaots; for following faulta where
the fault has dlsplaced rocks of differing magnetio

charascteristics, for locating ooncealed igneous intrusions,

and for disocovering deposits of such magnetic minerals as
magnetite and pyrrhotite, It should be noted, however, that
more and more ocases are being disocovered of bodles of
pyrrhotite which are praotiocally non-magnetio, The absence
of a magnetlo reaction oan therefore not bs interpreted to
mean the absenoe of pyrrhotite, In other words, it is some-
times impossible to disoover pyrrhotite from the results of
a magnetioc survaey,

The instruments usually employed for measuring
variations in the magnetloc field are of the Sohmidt magnetio
balance type, In these, the effects of the magnetio field
are recorded by the defleoctions of a magnstio needls mounted
on knife edges to swing in a vertiocal plane, The magnitudes
of the deflaotions are translated into gamwas, a unit of

magnotio measurement roughly equal to 1/60,000th of ths
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sarth's magnetlo ri;ld; The 2e values may then be plottod‘

as magnetio prot;;os;‘anh“ihcic & miber of magnetio tra-
verses have been run at olose intervals, the points of

equal magnetio intensity may be joined by magnetic oontours,
called "isogams”, A plan map of the isogams then deplots,
like a oontour map, the variations in magnetio intensity
within the area surveyed., It should be noted that when using
instruments of thiu type for magnetlo prospeoting, it 1s not
the total strength of the earth's fleld whioh is reoorded

and mapped, but the variations in that fleld referred to

an arbitrarily ohosen datum station,

The magnetlo results, plotted either as profiles
or 1sogams, will then deplot the variatione in magnetio
intensity, as influenoced by the formations beneath the lines
of observations, As a rule, ths baslo rosks and ferruginous
sedimenis will produce higher readings, and the acld rooks,
quartzite, sandstone and limestone will produce lower read-
ings, Mineral formations oontaining sush highly magnetio
substances ss magnetioc pyrrhotite and magnetite will usually
be oharacterizsd by partioularly high readings, This phen-
omenon makea the magnetlo method useful for oheoking elec-
triocal surveys on sulphide dsposits to dstermine whioh onss
may oontain pyrrhotite, provided the pyrrhotite is magnetio,

In the discussion above, the statement 1s madle
that pyrrhotite i1s not always magnetic, and that as geo~
physioal work is applied on an ever broadening soals, more

and more oases ars disoovered in whioh the pyrrhotite is of
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.thn nbn—uaanetié gypt. The exaot rln-on ror this phnnoucnon
1s st11) .unknown, but its praotioul orrcot is to render

: tha magnatl.o tcohniquo ussless when proapuoting for this
variety or pyrrhotite,
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DISQUSBION RESU

The claims designated for geophysical survey lie
in Faleonbridge township, Ranges II and III, Lots 5, 6
and 7, and oconelst of oclalms 8 52069, S 51548, 8 52070,

S 52071, 8 51549, 5 51303, S 52307, S 25731, S 51550,

S 51304, 5 52306, 5 25668, S 58007, S 56015, S 56017,

S 56016 and S 56018, All of thess claims were designated
for electrical survey, but magnetic observations were
conduocted only on olailms S 51549, 5 51303, S 52307, the
north half of 3 52306, and the south portions of olaims

5 52071, & 52070 and S 51548,

In the north blook of 12 olaims, profile lines
previously out for an earlier eleotro-magnetio survey were
utilizsd in the present work, New lines were out in the
gsouth dlook of 5 oclaims, All these lines were at 200 ft,
intervals, New lines wers ocut for detall work, half way
between the o0ld linesa, thus glving a 1line interval of
100 ft, in the area oovered by detall observations, on
slaim S 51303 and on portions of olaime 352307 and
8 52306, Four ﬁaao lines wera estadblished, to whieh
.obgervations along the profile lines ocould be referred,
The base linaa'wera,ruﬂ sast ahd;waét, and the prétilo
lines north\and south, Base line A colinocides with the
ranga ling between Rangqa II and IIX and constitutes the
south boundary of olaime 8 51549 to S 25731 and the north
boundary of olaims 8 51550 to 8 25668, Base line B
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oorresponds to the north boundary of claims 8 51548 to

5 52071 and the scuth boundary of oclaim S 52069, Bass line
C 1s the oouth‘boundﬁry of olaims 5 58007 and 3 56015 and
the north boundary of olalms 8 56016 and 5 56017, Base
line D 18 the south boundary of the last two claims
mentioned above and the north boundary of olaim S 56018,
The profiles were nuibarcd oaét and west from the lot line
between lots. 6 apd 7, vhioh constitutes tha weat boundary
of olains 8 52069 to 8 51304 and the sast boundary of
oclaims 5 52071 to & 52306, The profile along this line
was numbsred O thoss east of 1t were mumbered 2 E, 4 B,
eto, indicating they were 200 ft, and 400 ft, respeotively
east of the O line, while those west of 1t were numbered

2 W, 4 W, eto, Observations were taken along the pro-
files at 50 ft, intervals, except that a 25 ft, interval
was used on the detall eleotrioal profiles, 1 E to 9 E

and 1 W to 3 W, as well as along portions of some of the
even numbered profiles in this area, The plan of the
survey is shown on Figs, 1 and 2, bound in the back of
this report,

The plar. of the survey, shown on tho aocoompanying
maps, 18 based upon the plan submitted for the earllier,
electro-magnetic survey, and is an 1dealized system of
line lay-out, It should bs noted that observations made
in the fleld indioated that some of the lines may be
expeoted to deviats from this 1dealized acheme,

To faollitate oorrelating the present geophysloal
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results from the earlier, dlsmond drill findings, the o0l4
diamond 4rill base line is shown on Fig, 1, together with
the looations of the 4drill holes previously put down, It
will be observed that most of the 0ld 4rilling was con-
ducted in an area which ths electriocal survey indicates
lies prinoipslly iaat of, and outside the area of
mineralization, mlthough the drbl;lng does ovserlap some-
what 1into the eaatorﬁ on& 6: ths ninaralized zone,

- The elaotrioal Suryey.om the southern blook of 5
claims, the results of uhloh are shown on Fig. 2, revealed
only weak and soattercd zones of eleotrical sotivity,
with one isolated spot ylelding a reaction of slightly

over 200 mvs, The results indicate ths presence of vary

thinly disseminated sulphides in the bedroock, with ons
small pooket of hsavier minerslization which yieldsd the
strong eleotrical reaotion, Thils pocket is too small in
size to be of interest, and the other, weak reactiona
indicate sulphides of %00 low a paroentage to be of im-
portance, Therefore, no further investigation of this
blook of 5 olaims 1s warranted, It should be kept in
wind, howsver, that the ggeophysical methoda have a depth
limitation, ip this caese about 300 rt,, and therefore no
opinion can be axpressed as to what might be found at
depths oonsiderabdbly grsater than that,

On Fig, 1, reacotions of high intensity and interest
are reoorded, The area wherein they were observed lies

between profiles 14 W and 14 E, extending about 1,400 f¢,
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north of base line A and about 300 ft, south thereof,
Within this area there are rumerous zones wherein the
potentlial values riss over 200 wvs,, sometimes to &
maximum of near11’450-ny§; Most of the reactions are
found in the raﬁge of 200 mvg,to 350 mvs, however, in-
rdioatlvr of rairly hsavy aulphide mineralization. The
oquipotehﬁlal’oontoura can ba oxpsotod to 1ndioate-tbo
general strike of the underlying sulphide bodies, and by
thelr own extehsion in lenmgth %o give a relative idea of
the lengths of the causative lenses or veins,

The elongation of the equipotsntial oontours shown
on Fig, 1, strikingly demonstrates two pronounced trends,
The oleareat trend is along 8 northeast-southwest strike,
with another, less olearly marked one very nearly at
right anglea to the first, Thsre are actually two zones,
nearly parallel, whioch follow the northeasterly trend and
lie about 800 ft, to 1,000 ft, apart, The area of strongest
and most interesting eleotriocal reactions is where the
northwest trend interseots the two northeast ones,

The strongest northeast trend orosses dbase line
A in the zone between profiles 1 W and 8 W, The
mineralized zone in this viocinity 1s roughly outlinad by
the 200 mv, contour which extends from a point about 150
ft, south of the bage 1line on profile 8 ¥, one thousand
feet in a northeasterly direction to profile 2 K, 350 ft,
north of the base line, It 1s within this zone that the

hisheaf reaction, of nearly 450 mvs, was recorded at an
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old!who:oin hoavi to massive sulphides wers oxpouod; Three,
short 4rill holes had basn pu* down in this ares, but they “'
are far from edegquate to test the minsral dbearing possibilites '
here, Several sulphide lenses sre indicated here, arranged .
en echelon and outting the main trend at a slight angle, E
The eouthernmost lens lles within the 200 mv, ocontour ex-

tending from profile 8 W, 150 ft, south of the bass line

to the vioinity of the interseotion of the dase line with
profile 2 W, The northernmost lens is prodbadbly a sasll
pooket on profile 4 ¥, A00 ft, north of the base line, Three
other lsnses are diatributed betwaen theee two, as indiocated
by the centers of strong reastions on profliles 1 W, 2 % and
1 E, These eleotriocal osnters lie within the quartzits, as
shown on Heumerstrom's geological map,

Some 1,000 ft, to the northeast of the sbove des-
oribed area of eleotrical resotlions there is avother area
of less intense aotivity, marked by 200 mv, oontours on
profiles 4 5, 6 K, 7T E and 8 K, These apparently lie ir an

area of oonglomerate and the strength and extent of the

eleotrical resctions is such as to indicate weaker sulphide
mineralization in somewhat murs seattered bodles, It is in
this area that the northwest tread, previously mentioned, %
intersests the northeast trend now unden disscussion, ¢
The northwesterly tr;nd, Ju;t ncntiéned;ﬂla well %
outlined by the elongation of the 150 né. ocontour whioh
parallels the ‘014 diamond drill bass line as far south-
east as the old 4rill holes 4 and 5, ¥ithin this aontour
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there are some 200 and 250 mv, oontours whioch indicate the

centers of highpr su1ph1de oontent, It will bs observed
that the sulphides intersected in the old 4rill holes 4

and 5 lie within, or oclose io ths 200 my, contour on

profile 10 E, 500 £t, north of the base 1lins, The sul- \f
phides intersected in holes 3 G, 4 C and 5 C 1is Just 1;

outside the 150 mv, ocontour, but within the general arsea

L TV -

of eleotrical aotivity, Holss 6, 4 B, 5 B and 6 B falled

to enoounter sulphldes, and lle outside the maln area of

V u_.
LT

eleotrlioal aotivity,

Thes seocond northsasterly trend is probably marksd
by rether scattsred pockets of mineralizatlon, as indiouted
by the disoonneoted charaoter of the centers of sleotrionl
aotivity, They lie along a strike whloh axtends from
profile 12 v, 650 ft, nortk of the base line, 1,100 ft,

northeasterly to profile .2 W, 1,200 ft, north of the base

lino, FKeaotlions of 200 mys, to something over 300 avs,
were neooidod, but appear‘to pqpur‘1n1;.olatéqvpatohqs.
Datail work 15 this ares would prébably havelﬁodiried
the ploture o?ly a little, and was gotuglly scheduled,
but bad weathar preveﬁtad carrying 1% out.

The northeasterly trend just describad would
intersect the northwesterly one previously mentioned,
in the vioinity of profile 2 E, some 1,400 ft, north of
the bage line, It 1a between this point of interssotion
and the intersection of the first northeasterly trend with .

the northwesterly one, that one of the most interesting _"‘T\\

N\
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areas of 9;oofrioa1 aotivity was disoovered, It 1les be-
tween profiles 2 ¥ and 5 E, in the arsa 800 ft, to 1,300
ft, north of the base 1line, Thres or four separats, north-
sasterly atriking tfbndq:grp obaerv;d in this zone, marked
by potentials of 250 mvys, 'and 6v;r. Lenses of falrly
heavy sulphides may be expectsd to underlie thla zons of i
.1{6;513;1,a6;171zy; ﬁhioh'agaiﬁ ooéufa 1n.€h5 qﬁarizite. ‘
Three 0ld A4rill holes, 6 0, 7 C and 9 C had previocusly
been drilled for short diatanoces, but in each oass were
pointed the wrong way to find any sulphide mineralization
as nov eleotriocally indlcated,

The magnetio map, Fig, 3, offers some interesting
comparisons and contraste with the eleatrioal resulte de-
piotad on Fig, 1, In oerrying out the magnetic fiela
work, base stations were eastablished on base 1line A at the
intersections of profiles 8 W, 4 E and 16 &, The base
at 8 ¥ was first established, and the subsidiary bases
at 4 E and 16 K were tled to it, Cheok readings were taken
at one of the bases at two hour 1intervals, and oorreotions
made acocordingly for diurnal variations, No oorrections
wers made for temperaturs ohanges, as ths instrument
smployed (Sharpe magnetometer) is temperature oompensatsd,
In contouring the profiles, a droad area of flat magnetio
relisf, partioularly prominent in the northwest and north-
east portions of the magnetlo survey area, was arbdbitrarily

chosen a2 the zero, or datum to which the contour values

would be referred, Dividing these two areas of minor
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magastio relief, there is a sone wherein the obsarvad

magnetioc reaoctions are very strong,

The zone of inoreased magnetic intenaities corres-
ponds, in rough outlins, to the zone of spontdneous polari-~
zation reaotions, although there are differences in detail ]
whioch are quite significant, An outstanding feature of ?
the magnetio ocontoure i1s the prominent northeasterly trend |
of magnetio highs whioch extends from profile 10 W, 350 ft,
south of the base line, northeasterly to profile 14 E, u
1,600 ft, north of the base line, and beyond out of the E

area of the magnetioc survey, This trend is marked by a

number of ocenters of magnetic aotivity whioch, individually,
&o not show great over-all continulty,

The above mentioned northeasterly magnetio trend
is the most prominent one on the map, but two subsidlary
ones, approximately parallel thereto, are also observable,
One of these 1ise aoross profiles 10 W to 6 W, 800 ft, to
1,150 £+, north of the base line, This 1s the only oclear
cut maghetioc indication of the parallel trend at this

location, whioh was also piocked up on the eleotrioal oon-

tours, The sscond subsidiary trend lies southeast of the

main ons, at a distance of some 1,200 ft, It ooours in
the southeast corner of the magnetlo survey area, and is
marked by a scattering of magnetio ocontours, mostly of

250 gamma values but going a8 high asn 1500 gammas, The
high values ocour only as isolated spots and indioate very

looal magnetio attraction, This trend 1s not olearly
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disoernidble in the eleotrical osontours,

The northwesterly trend, discussed in oconneotlon

with the gpontaneous polarizatlion results, is also evident
on ths magnetic map, As in the case of the slestrical
oontours, the outlines of this trend are less dlstinot
than are those of the main northeastarly trend, but a
general tendency for the magnetic centers to be Adlstri-
buted along a northwesterly band is evident, The axis

of this alignment may be saild to extend from the 1,500
gamma contour on profile 14 E, 150 ft, north of the base
line, to the 1,500 gamma oontour on profile 4 5, 800 ft,
north of the base line, '

The above discussion emphasizes the points of
similarity in the ocontour maps of the sleotrical and
magnetio survay., There are a}ao some oontrasts or
differences whioh are equally signifiocant., The most
striking of these coniratts 1s the laok of any signifiocant
| | magnetio resotion in ths viocinity of the impressive zone
\ of eleotrical aotivity extending aoross profiles 3 W to 5 K,
; which 1ies between 800 and 1,400 rt, north of the base line,
| The minor elsctrical reactions ocutting aoross profiles
12 ¥ to 2 W, between 650 ft, and 1,200 ft, north of the
bass line, ars also unaccompanied, with one exosption, by
any significant magnetioc resotion, On the othsr hand
the atrong magnetio reactiona on profile 14 E, 150 ft,
north of the base lins, on profils 22 E, 500 ft, north of

the base line, and ths minor zones of magnetio activity
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in th;l'schogal'nroa, are in a zone vhere the spontanesocus
polarizniion reaotions are unimpressive, No opinion can
be expressed as to whether or not the magnetio reaction
on profile 12 E, 1,300 ft, north of the dbase line, wuuld
be marked by stirong elestriocal potentials, because heavy
svamp prevented making elestrical obaarvatiohs in that
inmediate area, By ths time the magnetio work was oarried
out, the swamp had frozen to some extent, and 1t was
possidble to traverse portlions of it, It should be noted,
however, that the north end of profile 12 X, on Fig,. 1,

i3 in an area not mich below a poteniial of 100 mvs,

The signifloance of the above simllarities and

oontrasts 1e dlscussed belovw.
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INTERPRETATIONS AND RECOMMENDATIONS

In diaouaains the significanoe: of the sleotriocal
and nagnetio resultn obtained 1in the prosent survcy, one
important general prinoiple shquld be kept in mind, This
principle refers to the faot that a comdbination of magnetio
ani electriocal methode ocan frequently be used to permit a
oloser svaluation of the possidble composition of the under-
lying sulphide bodies, The spontansous polarization
reaotions arise from bodiew of sulphide minerals possessing
metalllec conduoctlvity for electrisclity, while ths magnetic
reactions are naturally cauged by minerals of high
magnetic psrmeablility, The only common sulphide which
exhibite ferromagnetism (strong magnetio attraction) 1is
pyrrhotlite, and 1t should be parenthetioally remarked
that more and more cases are being observed where pyrrhotite
is aoctually non-magnetliecj in the following dlscussion we

shall refer only to the magnetlo variety of pyrrhotite,

¥ith these phenomena in mind, 1t 1e evident that at those
locations yielding both electrliocal and magnetlio reaotions,
the csusative sulphides oan be expsoted to carry magnetioc
pyrrhotite, Where eleotriocal reaoctions are recorded, but
no magnetic ones, the causative sulphlde bodize can be
expeotsd to lack magnstic pyrrhotite, Where magnstio
reaotions alone are obssrved, the oausatlive magnetio
material wusi be something other than pyrrhotite, pre-
sunmably magnetite, Ths presence of magnetlte mixed with
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lulphidia ooglq ’110 give rise tP magnetio resctions which
coinoide vith electrical ones, and thus might lead to the
erronsous desduotion that pyrrhotite was responsidle for
the magnetioc and eleotriocal reactions, With due regara

to this last named exception, i1t neverthelesss remains trus
that a combination of the two methods oan be expeoted
normally to yield some information as to the charaoter

of the oconcealed sulphide deposits,

Applying the above reasoning to the results sub-
mitted on Flgs, 1 and 3, 1t becomes evident that the
sulphide deposits lying along the main northeasterly
trend, extending from profile 8 W, 150 ft, south of the
base line, northeasterly in the direotion of profile 14 E,
1,600 ft, north of the base line, are ocharaocterized by
mineral deposits carrying a magnetio mineral, probably
pyrrhotite, 1In view of what is known of the sulphide
ooourrences in this area, it seems probable that the
sulphide 2eposits will consist of pyrrhotite with some
admixture of either pyrite or ohalcopyrite, or both,

The same dsduction applies to the northwesterly trend in
that seoitlon lying between profile 10 E, 450 ft, north
of the base line, northwesterly to profiles 4 E to 7T E
between 700 ft, and 1,000 ft, north of the base line,

The end of the last named zone, lying across

profile 4 K to 7 E, marks the interseotion of the main

northwest and northeast trends, Northwest of this inter-

seotion, & change ooours in the mineralization, The
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interesting arsa of eleotriocal resotions whioh extends

800 ft, from profile 3 W to 5 E, between 800 f£t, and 1,400
ft, north of the base line, 13 charsoterized dy a marked
laock of magnetioc reaotions, From this it is to be ocon-
cluded that the underlying oausative sulphide bodles are
nearly ocompletely lacking in magnetio pyrrhotite, They
would thus be either pyrite or ochalcopyrite, or a mixture
of the two, on the basis of what 1s known of the
mineralization in this ares,

The winor, weakly marked northeasterly electriocal
trend extending aoross profilss 12 W to 2 W from 650 ft, to
1,200 ft, north of the bage 1line, is oharacterized by
almost a complets laok of magnetio reactions, The ocsusative
mineralization may therefore bs expeoted to oonslst largely
of pyrite or ohaloopyrite, At one point, hbvciﬁr; there
is a magnetio reaction, on profile 8 W, 1,100 ft, north
of the base line, Hare, both electrical and magnetio
resotions are falrly strong, but are of limited sxtent;
therefore, a small pocket of mineralisation carrying
pyrrhotite and possibly other sulphides, may bs expected
to underlie this point,

In the southeast portion of olaim S 51549 there
are a number of centers of magnetioc aotivity, previously
referred to, which ogour in an area where eleoctrical

resctions are laoking or are notloceadly weak, The

magnetio ocontours faintly indicate & northeast trend, and

the indicationa may therefore be sxpeoted to ocorrespond to
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local conoentrations of magnetite with only ocoasional
and very weakly disseminated sulphidss,

Reference has previocusly been made to a strong :
magnetic indication, lying in the main northeaatorly

trend, and extending from profile 10 E, 1,300 ft, north
of the base line, to profile 14 &, 1,600 f§, north of the

base line, An 1nsufficlient number of elsctrical observa- ¢
tions were taken in this vielnity to show whether this
oenter of magnetic aotivity i1s oaused by sulphides or by
magnetite, Since it lioé on the main trend whioh 1s
oharaotar;zad by Bulphld§ mineralization, it nay dbes pre- !
sumed to be underlain bf sulphlde mineralization, This |
presumption is strengthened by ths fact that on thse same
strike, thers 1s a center of 200 mv, electrical activity
on profile 22 E, 2,650 f%t, north of the base line, The
magnetic indication is therefore worth drilling, The
electricsl canter near the north end of profile 22 F is,
howsver, too small to warrant further Anterest, It does

suggesat that the trend ocontimues in that direction, and

if there 1s another, oorresponding struoture oroseing it
further north, or further south, such as the northwesterly
trend on oclaim S 51303, another center of mineralizatlon
might bes discovered,

In ths above dlscussion attention has been called
to several trends of magnetic and eleotriocal contours,
related to mineralization as geophysiocally presdioted in

the underlying bedrook, While no firm oonclusions can dbe
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arrived at, in the absence of underground investigation,

ooncerning the origin and oontrol of these trends, 1t

may nevertheless prove useful to attempt to oorrslate

theam with avallable geological data in the area, To begiln
with, the main northeasterly trend is the most olear ocut
of those deploted on Figs, 1 and 3, It 1s therefore pro-
bable that the causative mineralization lies along & well
defined fracture zone, The gsubsidiary trends whioh
parallel this one probably lie in local, parallel fraoturs
zonee of less importance, and whioh probably 414 not reaoh
the maln souroce of mlneralization,

The northwesterly trend, although quite evident,
is not as olearly defined as the main northeasterly one,
Furthermore, a good many of the contours within this
zone appear to take a nearly east-west direotion instead
of one parallel to the trend itself, This pattemleads
one to -suspect that ths causative sulphlde bodles hers lie
uithlnla gshear zone, and ooour an aeachelon in fractures
cutting the main trend of the zone at an angle, Cn the
magnstio map, the northwesterly trend, as outlined by the
magnetio oontours, appears to be ocut off abruptly where 1it
interssots the northeasterly trend, On the eleotriocal map,
on the other hand, thes ocut-off 1is not abrupt and there is
some evidence that the trend may oontinue northwest out of
the survey area, Based on thls eleotriocal and magnetlo
evidence, it appears that the sulphides carrying
pyrrhotite lie elong the northesst trend and to the
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southeast of 1t3 on the northwest trend, however, the
sulphide deposits will be dsfleclent in magnetioc pyrrhotits
on the northwest side of 1its 1ntorlcotion‘v1th the main
northeast trend,

The reoords of the old 4iamond drill holes,
furnished us by Copper Prince Mines Ltd,, indicate that
the holes put down off the o0ld diamond d4drill base line, on
claims S 51303 and S8 51549, nearly all encountered shearesd
or slightly sheared conglomerate, usually oarrying
soatter¢d sulphides, The geophysical results and the
dlamond drill results thus point in the same direotion,
namely that this is an area of weak shearing, The few,
soattered holes (6 G, 7 C amd 9 C) in the northwest portion
of olalm S 51303 on the other hand, reocorded fractured
quartzites, with shearing alsoc noted in 9 C, This re-
inforces the conclusion that therse is a fracture zones in
this vioinity,

It seoums reasonable to sxpsot that the mineralization
in these struotures has travelled upward and outwards along
the postulated fraoture zonss or shear rones, from the
norite mass whioh lles not far away to the north, The map
of the Sudbury aistriot whioh asooompanied D, R, Lookhead's
artiole "Sudbury - A Fabulous Treasure House" in the annual
review issue, 1952, of tbliﬁbrtborn Niner, shows a fault
or shear zone through the Fgloonbridgo Mipe trending in
approxﬁiatilyjthoad(xpotxon‘oftth- nor£hun-toi1y trend
which has been dcloribad above, It is possible that this

»
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GEOPHYSICAL EXPLORATIONS LIMITED

620 FEDERAL BUILDING « EMPIRE 47815
TORONTO 1, CANADA

June 2, 1954

Details of Geophysical Survey on Copper Prince Mines Limited,
Claims Nos, 8~56016 « 17 & 18 to acoompany report dated
Felruary. 3, 1953.

Line ocutting, under supervision of Percy R. Jarvis,693 Lorne St.S.
Sudbury, and J.H.Evans, Geophysical Explorations Ltd., ——
620 Federal Bldg. Toronto = 6 miles =~ 30 days x 4 -w- 120

Spontaneous Polarization Burvey, using

Nicholls & Roe Potentiometer, by
J.H.Evana, 496 Readings ewmecw-we «5 day8 X 4§ wecwe. 23 v’

Field plotting, drafting and report writing 2 days x 4 - 8

Total days oredit wewea 152

GEOPHYSIGCAL EXPLORATJIONS LIMITED
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é/bor J.H.Evans,
Director
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