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BEIDELMAN BAY PROPERTY *
SOUTHWEST STURGEON LAXE ARFA

PATRICIA MINING DIVISICN

SUMMARY AND CONCIUSIONS

A prograrme of geological, geophysical and geochemical surveying,
trenching and diamond drilling was carried out on ths twenty claim property
betwesn July 1966 and August 1967.

Two areas of diseseminated soppsr minoralization deaignated as the
Eastern and Western Areas wore located. These areas were explored by
detailed surveys and diamond drilling. No potential orcbodies were located
by this work.

The preperty is being held pending d;volopmenta in this area.
RECOMMENDATIONS

If Steep Rosk Iron Mines contemplates larger size drilling in the
viocinity of this property then consideration should be given to deeper
1nvostig;tioﬁ in the Western Area. In particular the area about 92 - 94N
oh line 160E may warrant exploration to a greater dspth than has now been
investigated.
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N An occnmncc of chalcopyrite mineralisation in the granite

| oropping out southwest of Beldelman Bay, Sturgeon Lake (N.T.S. Ref. 52-0-1:.]
was discovered in June 1966 by the company employed prospector J. Garsau.
During the summer of 1966, fifteen claims were staked in the area. During
the winter of 1966 -~ 67 five further olaims were staked to the west and
southwest of the original group.

The alaims are numbersd Pa. 37553 - Pa. 37564 inclusive;

Pae 37996 - Pa. 37998 inclusive; Pa. 38298 - Pa. 39301 inclusive; and
Pa. 384,20, All claime excert Pa. 3842) have bsen transferred to Steerola
Bxplorations Limited.

Between July 1966 and August 1967 Steep Rock Iron Mines cut lines
and cenducted geological, geochemical, magnetometer, induced polarization
and self potential surveys on the property. Trenching and diamond drill-
ing was carried out within the two zones of sulphide mineralization
delineated by these surveys.

The geological survey and initial tronching indicated that the
minenlizatlaa was of widespread disseminated chalcopyrite in association
with iron sulphides and minor molybdenite. MNo high grade concentrations of
the mineruls were located; consequently the exploration programme was aimed
at locating a large low grade mineralized body.




_ 'rho proporty extends south from the nouthweatern shore of N
Boidolmn Bny, Sturgeon Lake (ses location map). This area is covered by
Ontario Department Mines Plan M-2266, Southwest Part of Sturgeon lake,
Patricia Mining Division, District of Kenora.

Highvay 599 passes two miles west of the property and accéu by
boat is possible from the servor;l touriat lodgas along the west shore of theg
lake. The 0ld Darkwater Mine x_-oad from Valora which passes through the
property is still negotiable by tractor. Sturgeon Lake provides unlimited
landing for float planes but northeasterly winds often make the water too
rough for landing,

To () tio

Areas of gently to steeply undulating terrain are surrounded by
flat low lying areas. These flat areas are characteristically swampy but
in the northwest are often dry.

Apart from the swampy areas the forest cover is predominantly of
mixed aprndi and birch. Por the main part the swamps support a growth of
stunted spruce but in the wetter areas cedars with a dense alder under-
growth predominate.

Beaver exist in some of the bays and also in the lower part of
the main swamp. These as well as game animals do not appear to be common
in the area.
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| nommn Bc 1- reported by Orahan (1930). He records outcroppings of & |
i pink qunrt:ou granite showing altorations of minor biotite to chlorite and
introduction of black tourmaline.

No work has been rescorded on previou's claims staked in the area.
However, EKlliott (1965) notes that magnetometer and slectromagnetic surveys
have been oonducted in what i3 now the Western Area of the Steerola claim
gouPe A base line with cross lines at 200 foot intervals along which
these surveys were probably conducted have been located.

During the geological survey a nuber of old trenches woere found
in the above u'u and in the northeastern comer of the group. The
majority of these trenches exposs quarts veins but five of them were put
down in rock containing smulphids mineralisation. Sites of twn diamond dri
holes were also located in the Wostern Area.

FIELD PROCEDURE
Linecutbiry

Ahbm line was established by transit survey and chaining due
west across the property. Forth=south lines perpendicular to this basse
1ine were cut at 400 foot inteorvals ind extendod to the property boundaries
A transit survey along these boundaries established the deviation of the
pickdt linu fm the grid.

'l'ho baseline was nsimod a lat.itudo or 10,000N and pickota were
marked at 100 foot chained intervals along the cross lines. Departures
were assigned by establishing the eastern property boundary as 20,000E.
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I!;t;;'no;lhta north-south lines and some transverse drill section
lines wers later added to this grid.

After freege-up the lines torminating at the lake shora were
extended across the ice to the property boundary.

The linecutting completed is as follows:-

Cut and chained lines 11.99 miles

Boundary lines surveyed 2012 miles

Lines chained on ice 0+69 miles

Total 14.80 miles
Geoloxical Survey

Bed ro@:k sxposures wers plotted on the grid from pace and compass
measurement to the cut lines. Geoclogical observations made during the
initial survey covering the fiftoen claim group have besn recorded on a 1
inch = 200 foot scale plan (ses Geological Plan). Detailed geological map-
ping in the two mineralized areas (see Location Map) are shown on two plans
at a scale of 1 inch = 50 feet (see Detailed Geology, Western and Fastern
areas). Whers possible these observations of detall have also heen
recorded on the 1 inch = 200 feet scale plan.
goohmig_q._l" Survey

Cbservations of soil type and ground slops were made at 100 foot
intervals along the north-south cut lines. Wherever present, samples of
the B and C horizons of the glacially deposited or residual soils were taker
Samples were taken from as deop as possible in the horiszon. Intermediats
sanples were taken in some places to check anomalous results. Soils derived

from wvater laid sands were not sampled,
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All saxples were dried and sieved through 80 mesh screen. A cold
analysis for Total Heavy Metals was made by the dithizone method. A further

*ave

analysis for copper was made by Technical Services Limited using Hot
Hydrachloric Acid extraction.

Results have been plotted on a plan of the property of scale
1 inch = 200 feet (see Geochemical Flan).

Maxnotometer Survey

" , Measurements of the intensity of the vertical magnetic field were
taken with a Sharpe Fluxgate nagnctbmot.or at 100 foot intervals along the
base line and at 50 foot intervals along the cross lines. Where dirferencei
of more than 2000 gammas were noted between consecutive readings intermed-
ﬁ iite atations were established. To compensate for diumal_vatiatlon a base
station was established at 196E on the bass 1line and chock readings made at
this point at least three times dajly during the survey.

In areas which were found to be animalous intermediate lines were
yun 10 detal) thess anomalies (see Magnetometer Survoy Plan). Two plans
hava been drawn to facilitate interpretation. Both are of scale 1 inch =»
20 fest and show respectivel s the corrected garma values for each station
and the contours drawn from thess values {ses Magnstometer Survey Plan and
Maznetometer Contour Flan).

Elestromagnetic Swrvey

A Crons J.E.M. unit was used to check the I.P, and magnetic
, anomslies. Readings were taken at 50 foot intervals with 100 foot spacing |
between colls.

Induced Polarieation Survey
A oontract was lot to MoPhar Geophysics Limitqd to survey the

property along the cut lines. The survey was carried out during January

.;‘5_\.1"5-.'
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1967 but was not completed due to weather and equipment problems. Results
of this survey are presentsd in a separate report by the contractor (eee
Appendix I).

Self Po urve

A Sharpe VP-6 voltmeter was used to survey the two mineralised
areas. A resonnalissance survey was alsc carried out on other parts of the
property to sheok I.P, and magnetic anomalies.

In both cases a 400 foot reel of wire was used in a continuous
traverss. Overlap between set-upo enabled corrections to be made to reduce
errors, Within the mineralized arcas a furthaer check was made by closing
traverses wherever possible. Readings wers taken st 25 foot or 50 foot
intervals depending on the relief of the self potential field.

Results for ths mineralized areas have besn plotted and contoured
on plans at a scals of 1 inch = 50 feet. The raconnalssance traverses have
been shown graphically at scales of 1 inch = 100 fest; 1 inch = 50 milli-
volf.s (see Self Potenti 1 Reconnaissance Plan).

Within the Eastern Area a series of trenches were dug through the
overburden to bedrock. After blasting to unweathered rock continuous
channel samples were taken along each trench and the geology mapped in
detail. Southeast of thess trenches & number of 2 foot holes were drilled
in the outerops and blasted. Samples of the unwoathsred rock were taken
from each hole and detalls of the geology noted. Analyses of the samples
wore made by Bell White Analytical Laboratories. The results of this work
is recorded in Appendix II and shown on the Trenching Plan at a scale of
1 inch = 20 fest.
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In‘ the western arca one trench 21 {eot long was dug and sampled- '
as tbqn. ”ilomlts are recorded in Appendix II. To facilitate the geclog-
ical mprping of the area shallow holes were also blasted in 52 of the ‘
bedrook exposures.

Diawond Dyiliing

Righteen holes totalling 2,165 feet of XRPS (7/8") diamond dril-
ling was done with the company owmed drill. Thess holes were drilled to
investigate the cbserved mineralization and the geophysical anomalioes.

Core containing chalcopyrite mineralization was devided into
samples of approximately 10 feet each. Analyses for copper and molybdenite
were made by the Steep Rock Iron Mines! Laboratory. Aasays for gold and
silver and zinc analyses were carried out by Bell White laboratories on
some of the samples, One 30 olement spectrographic analysis was done by
Technical 3ervice Laboratories on a weighted composite (10 grams per foot)
from hole BB-6..

A portion of the pulps from all the samples is stored in the
Exploration Department. Befors the samples were made up, a 2 to 4 inch
piece of co”n from each rock type intersocted was taken {rom each hole,
These representative samples have beon labolled as to hole and footage and
are storod with the pulps. Core which was considered unworthy of analysis
was left at the drill site.

0050 recovIry was generally better than 95% but schist and,in two
holes, sulphide bands reduced this recovery for limited sections. Drill
logs and sections are included as Appendix IXI. Drill collars and a projec-
tion of the hole to the horizontal are shown on the detailed geological
plans. Co-ordinates for the holes were calculated from chain and compass
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mneasursnents made along two lines tied to the cut and chalned grid.

QEQLQEL o | | .
o Table of Formations
Cenozolo
Overburden =~ Glacial till and outwash sands.
‘ Major Unconformity
Precambrian

Basic Intrusives = Dark schist and chlorite schist, dlorite
quarts diorite

Intrusive Contact
Acld Intrusives

Altered rocks - silicified and blues quarts oye granite
sericitiszed granite

Unaltered Rocks
Feldspar granite
Quarts feldspar and feldspar porphyry
Cranite
Granodiorite

Intrusive Contact

Granitised Greenstone -~ Breccla - granltized greenstons breccial

ook Descriptions
Breccia ~ a fine grained grey intermediate rock usually brecciated
into angular or rounded pioqon with inclusions and frggmontl of quartsg
diorite and the acid intrusive rocks. The aige or‘the fragments range from|
1/h inch to several feet in dlameter. o | o
This rock is interpreted as being a brecclated granitisod product

of the intrusion of an acid pluton into a sequence of greenstone rocks.
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Peldapar Po ~ & fine grained dark grey rock with a varying
percentage of medium to coarse grained (to 8 ) phenocrysts and usually
with aono'nn'inihr sizsed quarts phenocrysts. The}ground maés cbntaina mino;-
tourmaline Qnd pyrite and is often chloritic.

When the rock contains more than 10% ¢quartx phenocrysts it is
terned Quarts Feldspar Porphyry. |

.Granite - a grey or pale pink medium to coarse grained granite
usually containing minor tourmaline biotite and pyrite. The biotite is
often altered to chlorite. Minor compositional changes within this rock
have produced Oranodior te by increzse in the mafic mineral content and
elimination of pink feldspar.

Feldepar Granite - a medium to fine grained white granitic rock
composod largely of white feldspar. Typically thie rock contains blebs of
chlorite, It occurs as bands within the grenite.

Silicified Granite ~ a medium to coarse grained groy granitic rock
which has been altered by moderate socondary silicification.

lue t s G te -~ a modium to coarss gralnea grey granitie
rock contai;r.:ing coarse grained (to 10 mm) porphroblasts of blue quarte.

It is probable that tho silicified granite and blue quartz sye
granite ars related in that they are products of increasing silicification
in the granite.

citired G te - a medium to coarse grained granitic rock in
vhich sericite has replaced all of the mafic mlhe;-alu, much of the foidspar
and hag eroded the quarts grains. This rock is probably an alteration prody
of the granite, silicified granite and blue quartz eye granite.

>

ct
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Quarts Diorite - a dark groy medium to fino‘grainod rock containing
medium grained (to 4 ma) phenocrysts of quartz. This rock is often granitiq
in texture,

Diorits - a black fine grained rock «ith fine and medium grained
(to 3 ma) phenoorysts of white feldspar.

Dark Schist -~ a fins grained well follated black rock. Separation
of the mafic (hornblende and biotite) and felsic minerals into bands is
often present. Alteration of the malfic minerals to chlorlte has 1ln some
places produced Chlorite Sohist. |
Structure

The olaim group is underlain largely by the granitic rocks shich

form part of an aocid pluton. In the Western Area a remnant of greenstone

is exposed. DBrecclation and granitigation of this rock has taken place;

the structural relationship of this ramnant to other greenstones in the
area has not been determined,

The acid stock, fairly uniform in composition, crystallized as
two taxtura;;y different components; the granite and the porphyries.
Faulting and intense shearing is common along a predominanily northsast-
southwest dirooiion. Thess dialocations have been the mechanism by which
the granite and porphyry have been brought into direct contact.

Contacts between the granite, siliocified granite, blus quartsg eye
granite and pericitized granite are usually gradational,

The feldspar granite occurs as intrusive bands within the granite
and probably formca from migrating [eldspar rich solutions late in the

sequense of crystallizatione.
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The apparent northwest-southeast offset in the broccia exposed in
the Western ires may be due to faulting but no evidence of associated
shearing in this direction was cbserved,

Quartz veins following many of the more intenss shear zones and
faults indicate & second stage of silicification. This silicification is
restricted to vein deposits. '
ECOROMIC_GROLOGY

The initial geologlcal survey indicated two zones of widespread
disseminated chalcopyrite mineralization which wore considered worthy of
detalled investigation. Coincident I.P. , magnetometer and S.P. anomalies
further delineated these sones. The widespread mineralization and the
absence of high grade ooncentrat’ons {less than 1% Cu) suggested that the
exploration prograzme should be aimed at finding a low grade, large tonnage
body which could be mined by open pit methods.

As none of the geophysical anomalies extended into the swamp
separating the sones it is considered by the writers unlikely that rocks
of economic J;lnt.croat orop ocut between them.

Eastern Area

This area lies nainly 4in the northwestern cornsr of clalm
| Pae 37553 and extends into the northeastern corner of claim Pa. 37555.

The silicified granite in this area often contains moderate
suiphide mineralisatiu.., Pyrite and chalcopyrite are generally present,
pyrrhotite {s prominent locally.

In the unaltered granite surrounding the zone of silicification
\ | 1ocal concentrations of magnetite, pyrite, chalcopyrite and rarely

. - pyrrhotite were ocbserved. Thess minerale ocour separately or in associa-

tion (see Detailed Geological Plan).

\
\
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One zone of economically interesting mineraligation was observed.
Diamond drill hole BB-l intersected 48 feot averaging 0.58% Cu and dlamond
dril)l hole EB-2, 55 feet below, intersected 35 feet analysing 0.43% Cu.
Trenching on strike to the east and hole BB-6 to the west show that this
gone is too mmall to be of economic interest.

Cenerally the rineralized rock and core samples analysed
contained about 0.2% Cu and less than 0.02% Mo32. No gold or silver
values of economic interest were found.

Western Ares

This area lies in the southern portion of claim Pa.37560 and the
northern part of Pa.27559. A sone of sulphide mineralization is assoolated
with a 500 foot widse sone of silicified granite which strikes about N70°E,
This sone has a gradational contaot with the unaltered granite to the north
and an intrusive cocntact with the older breccia to the south.

The mineralization consisting of pyrrhotite, pyrite and chalco-
pyrite with very minor molybdenite and rarely bornite is dieseminated in
the grenite. Scme sulphide ocours in the porphyry bands within the granite
but is generally associated with the pervasive siiicification in the
granite and the 'oldor breccia, especially near their common contact. Later
stage silicificvation in the form of narrow discontimuous irregular quarts
stringers has some asaociated pyrrhotite, chalcopyrite, pyrite and molybd-
enite. |

One sample aoross 5 feet of the trench analysed 0.60% Cu. The
average for the 21 feet sampled was only 0.36% Cu. Diamond drill hole BB-12
tatersected 21 feel of rock analysing 0.61% Cu including 5 fest of chlorite
schist analysing 1.34% Cu. Diamond drill hole BB-15 intersocted a zone of
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servcitized ;fa.nitea which analysed 0.51% Cu across 16 feet 7 inches. No
other samples from this area analysed mors than 0.57% Cu,

No economic concentrations of recovarable minerals of any
significant volume were obsorved or indicated., Thias work does not, however,
preclude the possibility of economic concentrations at greater depth,

EXF TION TS
ca oys ‘

The induced polarization survey indicated "lefinite" anomalies on

1ines 1528, 156E. 160E and 1720 (sece Dwg. Misc. 4288, Appendix I).
Numercus "possible” and probable' anomalies ware also located but after
checking with S.P. {see 3.F. Reconnaissanco l'lan) and comparison of the
drilling results from the "definite" anomalies thesoe I.I'. anomalles were
oonsidered wunworthy of further investigation.

The magnetometer survey indicated two strongly magnotic zones
roughly coincident with the "definite" I,F. anomaliss in the Westorn Area
(see Geophysical Composite Plan). A nurber of smaller and more woakly
anomalous zonas wero also located (806 l'agnetometer Contour Plan).

The Self Potential Surveys carried cut in tho Eastern ard Vlestern
L.roas indicated a muber of moderate anomalies., In the Western Apea the
strongest anomaly ( =300 Mv) occurs in the vieinity of the I.P. and magnot-
cmeter anomalies on line 160E (see Goophysical Composite Plan) with two
weaker peaks (=200 My) in the adjacent area.

In the Eastern area an anomaly ( =200 Mv) was located coinciding
with ¢'» magnetic and I.P., anomalies on lins 172E,

The E.M. survey did not indicate any conductors in the areas
investipated.
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Geochemioal Survey

~ Results of the samples analysed {see Table I) werec subjectod to
the ataﬁdnid statistical tastﬁ for fécognition of anomalous values (Hawkes ‘
and Webb 1962), As the resulta for this property do not react satisfactor-
11y to theso tests other statistical tosts wore triad (Meronay 1951) with-
out success. The writer suggecvts that withlr tho aroa of tils property
geochomical anomalles can bost be reccziised by direct obsarvavion of tho
results plotted on a plan {asce Goochemical SJample l'lan).

The locations of the ancmalous samples so rocognized are or or
olose to exposures of rock containing copper mineralization. One excopticn
is at 85 to 86N on line 156 but although thess samples were decidedly
anomalous (350, 227, 475 ppm Cu) they occur within a 100 foot wide areca and
could represant glacially transported mineralized float, The absonce of
goophysical anomalies in this area restricts tho possibility that the
anomalous samples are derived from mineralized outerop.

Diamond DrAlling

Eleven holes (BB-1 to 11) totalling 1392 feet were drilled to
check the sastorn zone of mineralization and the associated geophysical
anomalies. Sufficient sulphide mineralization was found to explain these
- |anomalies but as these minerals were largely pyrito and pyrrhotite with
only minor chalcopyrite, the deposits aro not of economic significance.

Six holes (EB-12 to 17) totalling 667 feot were drilled to
investigate the western zone of mineralization and the assoclated geophya;
ical anomalies, Again the pyrrhotite and other sulphide minerals prosent

ware in sufficient concentrations to explain tho anomalies but were not of

economic significance.
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Ono hole (BB-IS) vas drillnd to check tha I.:. anomaly on linn

‘152E} None of tho coro rncﬁvnred cnntatnad "ufrlcinnt mlnnrn1 t~ ernlain

_‘thie anomaly. S5ix faet of Jert copn (290 21 t,n N A1) A% produer crnoide
brable pyrite in the cuttings co that if Lhic c-nbisan prppasents 4 Band of
massive, sulphides thie could explain the anoweql:,
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McPHAR GEOPHYSICS 10MITED

| REFORT 3.4
'Ir:aDUCED LOGLARL: »THLr.
ALD RESISTIVITY 3URveEY
ON TR
BEIDEL AN DAY Vi FRTY
STURGEQO!: LAKE AREA, v TARIC
FOR

STEEY RCCr RO: & s LT

INTRODUCTION

AR

JooWET 00 At the request of Lr, Vi, G, Y-ahl, consullant [or the L.ompany,
" we have carried out a combined induced polariration-resistivity survey

ona p_or;loh_ of the Beldeliman Lay it ruperty on hehalf of steep Rocx [ron

Sy

'Min:el' l.imited. The property is situated at the scutnwest end of Hturgeon

Lake in the Fatricia Mining Division of nortics estern ntario,
‘According to inforination supplied hy the ompany, the property
is largely underlain by granite although outcrops are scarce, Uisseminated

chalcopyrite and molybdenite bave been found at several places in the central

' -pati d( the grid. Four short holes were previvusly drilled near 1004308 on

Line 176E but the results are nut known to us, Apparontly there is an ex-

" tensive zone of disseminated chalcvpyrite witn minor pyrite and the purpose

of the II survey v.as to outline this 2one.
k. :
3

 North-south lines v.ere run at 479 foot intervale using a 290 foot

)
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eloctrod;‘fl';';piiation and taking three readings (i.e. n = 1,2 and 3,) In
addition the line aver the main showing was detailed using 199 (oot elec-

: '-,vt'ro:d_o"lhul:ﬁll. No ;trmg.anomillej'a \#éré'fmmd;:there are several weak
but dotl_n_ﬁé a.noman-e'a thch appeii to correlate fron: line to line and con-
lid&;flng the nature of the knbwn inineralizatlion these are thought te be

significant.

2, PRESENTATION OF RESULTS

The Induced J-olarization and Resiativity results are shown on

the following data plots in the manner dascribed in thie notes precediny this

report.
1 i Line 152K Z00 foot spreads Dwg. I} 2633-1

Line 156E 200 foot spreads Dwg, lr 26392

Line 160E 290 {oot spreada Dwy, It 2639-3

Line 164E 200 foot spreads PDwg. s 26394

i.ino 168E ' 2 foot sprﬁads Lwg. Ik 26395
i Line 172E 20) fuot spreads Dwg. IF 2637-6 i
; . : -
3 - Line 176K 299 fout spreads Dwg. lF 26377
‘ » _‘ "~ Line 176E ' 199 foot spreads Dwg. li* 2639-c
O © Line 180E 230 foot spreads idwg. I 263)-Y ‘

" Line 196K ;. 200 {oot spreads Dwyg. v 2639-10

Enclosed with this report is Uwy. Minc, 42¢e¢, a plan map of the
grid at a scaleof 1" = 209!, The cefinite and pussible induced polarization

anomalies are indicated by solid and bro}ue'n _blér‘n respectively on thia plan

_map as well as the data plots. {hese bars lfepruq‘nt the surface projection 'i




of the anomalous zones as interpreted from the jocation of the transmitter
and receiver electrodes when the anumalous vaiies were measured,
Since the induced polarization measuvenient is essentially an

averaging proceas, as are all potential inethoiis, it is frequentiy difflcuit
to exactly pinpoint the source of an anomaly. «ertainly, no anomaly can
bo located with more accuracy than the spread iangth; i. e. when using
200" spreads the position of a narrow sulphide body can only be rdeter-
mined to lie between two stations 299 apart. !n nrder to locate svurces
at some depth, larger spfeads must be used, with a correspanding in-
crease in the uncertainties of location, {:aernfore, v.hile the centesr of

- the indicated anoinaly probably correaponds fairly voell with source, the
leagth of the indicated anomaly alony the line shoula not be taien to rep-

resent the exact edges of the anommalous rnaterial,

3. DISCUSSION OF RELSULTS

Tho geophysical refulls are characterirad by high resistivi-
ties and low background [i effectr. 'n several parts of the prid con-
lidorable-diﬁicuuy wa3 encountered in making good contact with the
ground, even with the use of brine around the curvent electrodes. [ile
situation resulted in several delays and somewnat reduced proygrees of
the survey. The field crew was additionally hampered by extreinely coid
weather,

No strony anormallea were encountered (igring the survey and
in fact the test over the maln siiowing gave dnly a very wea. anoinaly, even

with 100 foot electrode intecrvals, Generally anomaliss of this magnitude
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are noticonsidered to be Iniportant but experience ha«a snown that in some
environments similar anonalies are uf great uignilw;\ncé. For sxample,
the a‘cédmpvanvylng ﬁ#ure sho;.va typical field resubea from a disseminated
sulphide d;ponlt in routhern B. C. In this rase the only mnstaliic yninecals
are chalcopyrite, bornite and molybdenite. Even though they ccf:ntl(ute
less than 1. 5% of the roc:, the deposit is of dofinite econcinic interest,
Two rock aspscimens provided by the Loinpany were tested in
our laboratory for possible I} elfects. Une sanple ray a granite with
several per cent magneuie and the second was granite with several per
cent chalcopyrite. The magnetic sample gave a {airly high resistivity
(1260) and a very low M. F. (2) whereas the copper bearing sainple gave
a low relnletivity (100) and a 1noderatoly high ', F, (242). I'rom thie
we would conclude that any extensive sulphide »one, comparable to the

above specimen, would glve rise to measurable i effacts,

Line ;SZE

[here is a Jdefinite anomaly, with sume Jdepth tu the top,
centered at 26N within a broad, weax zone extending from 75N to at
least 92N, The anonuwly i not strong but the magnitude ie appreci-
ably greater than that vbtained uver the showing on ! ine 176E. In
addition thers is & zone of very weax affects irom L1l to 195N; this

has been shown on the data plot and plan as a "poswsible' anomaly,

Line 156E
{m thie line there is a shallow, definite anomaly at 29N to

, with weaker éxtonubns to about ¢JN and ?5/i. l'here are also

N
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poutblu'i'hailow sources at J&iN to h{DN and 1u4M to 1)63,

" Line '1601;: .
Here the definite anoﬁaaly is centered at /2N to 24N, with
§:itcnlioni io about JON and 7&M. Thisg is the atrungest anomaly on
the grid and it seemis to correlate with sevaral copper occurrences,
Youssible shallow, wea« features are alan present at 82i!

to 84N and 102N to 104N. l'aese inight be hetter evaluated witn ahorter

slectrode intarvals.

Line 164E
The main anonialy is appreciably weaser on Line 164E. The
results suggest a variable zone of above-bac ground values from 84n

to 104N, with minor Increanes at o4N to £6f and at 26 to 1IN,

Line 168E

These results are almilar to those on the preceding line.

Line 172E

— e vy ——
— SRy N o .

A shallow, fairly definite anomaly occurs at 99N to 1933N
with a weaner extension well to the north. !uere ia a2lsv a broad zone

of abovebackground effects frox: L.4M to 291,

Lina 176E

Using 200 foot electrode intervals there i‘a""o‘n}y_: gdvlsi’t_ﬂo‘ o
wea . anomaly vver the nhowing'avt the lase L,iﬁe';,-ii.i'i\i_laf oix‘._it:z:on’get e

o e!vfocvt'- were meagured at 192N to 154N. B5H to ‘)v'-.ii'i?:fxi‘d""‘i‘zyfl'td 94N,




The lattei feature may be in part caused by the telejnine line although

it did not seem to cause any interfaranca on . »i:e of the other traverses.
Using 100 foot intervals there [s a probable snallow anumnaly

at 79N to 10IN, with a weaker extenaion tvo the south,

Line 150E

The data {9 incomplete on thia traverse tiue to current clec-
trode contact problems. The north half shows very low background Lk
effects and high resistivities. I'he low resiastivity <une at bV to &N
suggesta the presence of an anomaly but the li- affects could not be

measured accurately.

Line 1)6E
nly minor increases in the M\, }', values were found on this

line.

4, SUMMARY AND RECULEELLRATIOUNS

The test resulta over the showing on tine 176E géva only L
very won.)\j effects using 200 1ot intervals and a wear but recognizable
anomaly using 100 foot intervals. Thuo is generally the case when
dealing with minor amounts of metallic minerals (i. e, less than 2%)
hx‘ a ugm or sllicojous host roc:.. In special c;lseu w'neré the only
metallic minerals are ore minerals, effects of tiis magnitude way

be extremely important and hence there is justification for showing

them as anomalies,

The distribution of anomalies un the a:_‘COtnpanyingﬁlﬂn '

i
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© westera lines so that if there is sufficient concentration of the ore

‘indicates a well-defined rone extending {roa: iine 174k to Lina 152%,

stlll open to the west. The strongest effects v 2re ~:sasure: on the three
mlnvoxal'a‘bn Line 176K to be of econoinic interest, il 1eem=s reasonable
to conclude that there is a greater volumne and/or concentration on the
wu_iam lines, particularly on Line 160L,
| A sscond, but weaker, xone vccurs on the souti part ot the
grid from ..Llno 164K to Line loHE,
A drill test should be carried out on the definite anornaly on

Line 160K and if ancouraging results are obtained the li' survey should

. be extended farther west,
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P. G. Hallof, 5 Minoreca Place, Don Miild, Cutaio,

. FIELD TECHNICIANS:

Dated: April 3, 1967

ASSESSMENT D¥TAILS
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. PROPERTY: FPiedleman Play , NINIMG TIVISION: 7 atoita

SPONSOR: Steep Nock Iron ) ines {td. PCQVING @: Catavio

'LOCATION: Xturgeon lLake Avea

TYPE OF SURVEY: Induced Polarization

OCPERATING MAN DAYS: 47.5 DATE STAPTS Y Janpuary 5, 1967

‘EQUIVALEN’T BHR. MAN DAYS: 71.5% CATE FINISUTY: January 21, 1967
CQNSULTING MAN DAYS: 3 NI PR OF STATIOMS: 178
bRAUGHTlNG MAN DAYS: 7 NI TER OF  BADINCS: /16

. TOTAL MAN DAYS: 81.5 WMILES OF LINE SUPVEYED: 6,17
cvonsum.m'rs-;' | ﬁ
R, A. Rell, 50 Hemford Crescent, NDon Mills, Cntario.

C. Beler, 1662 Tathurst St ‘eet, Apt. 14, Toronato 1, Ontario, .
R. Foeter, 12 *leasant Struet, ! ivermore Talls. M aine, U.R A, ’
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E, ,Rﬂlklo. 102 Coodwood Yark Court, Apt. "6, Toronto 13, Cntario,
S. Wobd\., Apt. 401, 1222 York I {lls "oad, “on Mills, Onta:io.

N. Lade,’ Apt, 503, 35 Esterbrooke Ave., VWillowdale, Cuta‘io.
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McPHAR GEOPUHYSICS LIMUTED

LI

NOTES ON THE THEORY OF INDUCLD POLARIZATION

AND THE METHOD OF FlELD OPERATION .

Induced Polarization as a geophysical measuremeni refers
to the blocking action or polarization of metallic or electronic
conductors in a medium of ionic solution conduction,

This elcctro-thmical phenomenon occurs wherever
electrical current is passed through an area which contains metallic
minerals such as base metal sulphides, Normally, §v!1cx\ current is
passed through the ground, as in rcsistivity measnrements, all of the
conduction takes place through ions present in the water content of the
rock, or soil, i, e, by ionic conduction, This is because almost all
minerals have a much higher specific resistivity than ground water,
The group of mincrals commonly described as "metallic”, however,
have s;)eci.ﬁc resistivitics much lower than ground waters, The
induced polarization effect takes place al those interfaces where the
mode of conduction changes from ionic in the solutions filling the
interstices of the rock to electronic in the metallic minerals present
in the rock,

The blocking action or induced polarization mentioned
above, which depends upon the chemical encrgics necessary to allow
the ions to give up or receive clectrons from the metallic surface,

increases with the time that a d, ¢, current is allowed to {low through

S TSN R 17 2 | Wy e AR e R i bt
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]
the rock; i, &, as ions pile up against the metatlic intevface the f

resistance to current flow increases, kventually, there is enonph

.
polarization in the form of excess ions at the interfaces to effectively
stop all current flow through the metallic parvticle, ‘This polarization
takes place at cach of the infinite number of solution-metal interiacues
in a mineralized rock,

When the d, ¢, voltage used to create this d, ¢, current
flow is cut off , the Coulomb forces between the charged ions forming
the polarization cause them to veturn to their notmal position, This
movement of charge creates a small current {low which <an he
measured on the surface of the ground as a decaying potential difference,

From an alternate viewpoint it ¢can be scen that if the
direction of the current through the systcm is reverscoed repeatedly
before the polarization occurs, the etfective resistivity of the system
as a whole will change as the frequency of the switehing is changed,

This is a conscquence ol the fact that the ammount of current flowing

e n ol

through ca'ch meiallic interface depends upon the length of time that
current has been passing through it in one direction,

The values of the "“imctal factor” or "M, F, " are 8 measure
of the amount of polarization prcm.mt in the rock mass buing surveyetd,
This parameter has been found 1o be very successful inmapping arcas
of sulphide mineralization, cven those inwhich all other geophysical
methouds have been unsuccessful, The inducued polarvization measarement

is more sensitive to sulphide content than other clectrical measurements

v L X E . h
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!
because it is msch more dependent upon the sulphide content,  As the

of the rock
»

sulphide content of a rock is increased, the "metal factor’
increases much more rapidly than the resistivity decreases,

Because of this increased sensitivity, it is possible to
locate and outline zones of less than 10% sulphides that can't be
located by £, M, Methods, The mecthod has been successful in locating
the disseminated "porphyry copper' type mincraliza;ion in the South-
western United States,

Measurements and experiments also indicate that it should
be poasible to locate most massive sulphide bodies at a greater depth
with induced polarization than with L M,

Since there is no I, P, effect from any cound.clor uniess it
is metallic, the method is useful in checking E, M, anomalies that are
suspected of being due to water {illed shear zones or other ionic
conductors, There is also no effect from conductive overburden, which
freque;xtly confuses £, M, results, It weuld appear from scale model
-xperimen.ts and calculations that the apparent metal factors measured
over a mineralized zone are larger if the matcerial overlying the zone
is of low recistivity,

Apropos of this, it should be stated that bthe induced
polarization measurements indicaie the total amount of metallic
constituents in the rock, Thus all of the metallic minerals in the rock,
such a»s pyrite, as well as the ore mincrals chalcopyrite, chalcocite,

galena, etc, are responsible for the induced polarization effect, Some




oxides such as magnetite, pyrolusite, chromite, and some forms of
hematite also conduct by electrons and are metallic, All of the metallic

-

: . .
minerals in the rock will contribute to the induced polarization effedt
measured on the surface,

In the field procedure, measurements on the surface are

made in a way that allows the effects of lateral changes in the properties

. of the ground to be separated from the effects of vertical changes in the
properties, Current is applicd to the ground at two points a distance
{X) apart, The potentials are mcasured at two other points (X) feet

apart, in line with the current electrodes, The distance between the

[P - nearest current and potential electrodes is an integer number {N) times
the basic distance {X),
* The neasurements are made along a surveyed linc, with

a constant distance {NX) between the near;:st current and potential
" electrodes, In most surveys, scveral traverses are made with various
values of {(N);i,e, {N)= 1,2,3,4, ete, The kind of survey required
(detailed or reconnaissance) decides the number of values of {N) used,
In plotting the results, the values of the apparent resistivity
and the apparent metal factor r +asured for cach set of electrode

positivns are plotted at the intersection of grid lines, vne fromn the

center point of the current electrodes and the other {rom the center

point of the potential e¢lectrodes, The resistivity values are plotted

above the line and the metal factor values below,  The lateral displace-

ment of a given value is d'etermipc‘d by the hlp\_ga;i.tid'ri ‘ablbngthve‘: survey




-

. T
line of the center point between the current and potential clectrodes,

The distance of the value from the line is determined by the distance
L]

_(NX) betwecen the current and potential electrodes when the measure-

ment was made,

The separation between sender and recciver vlectrodes is
only one factor which determines the depth to which the ground is being
sampled in any particular measurement, These plots then, when
contoured, are not scction maps of the electrical properties of the

ground under the survey line, The interpretation of the results f1om

any given survey must be carriced out using the combined experience

gained from ficld, model and theoretical investigations, The position of
the electrodes when anomalous values are measurcd must be used in the
interpretation,

In the {ield procedure, the interval over which the potential
differences are measured is the same as the interval over which the
electrédes are moved after a scrics of potential readings has been made,
One of thc.advantagcs of the inducad polarization method is that the
same equipmeinl can be userl foe both Jetailed and reconnaissance surveys
merely by changing the distance (X) over which the electrodes are moved
each time, In the past, intervals have been used rangiung from J00 {eet
to JOUO feet for (X), In e¢ach vase, the decision as to the distance (X)
and the values of (N) is largely determined by the expected size of the
mineral deposit being sought, the size of the expected anomaly and the

speed with which it is desired to propruss,
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low demonstrates the method

The diag&am in Figure 1 be

[N

-the":':rébﬁlﬂtb».” Bach value of the apparent resistivity
i ' .«. E . . : .

in plngii‘_‘rf\‘g

" is plotted and identificd by the position

'7"'-».38"911 the dppéf'éht "Metal factor

~of the four clectrodes when the measurement was made, 1t can be secen
' .\I o Lo "
that the values measured (or the larger values ot (n) are plotted farther
{rom the line indicating that the thickness of the Jayer of the garth that
_is being tested is greater than for the amaller values of (n); i, e, the
depth of the measurement is increased,
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Xeasurenents from north end of each trench.

JRENCH A = 39 feet

0t - 4.5 Sheared ousrta-feldsvar porphyry - fine grailned dark grey
rock with phenoorysts of quarts and feldspar. Minor pyrite
is disssmminated throush the rock. Chlorite has haesen devel-
opoed in association with the moderataly strong shearing.

he5' - 397 Silicified Granite - blue-gray madbum grained pgranite
shoving parvasive aldietfiant tan, Tomo navroe maarts
veins are presont. Chalcopyrita and pyrite are disser
imted throuphomt and in nern P anea have haen connen—
trated into narrov stringars. Ninor molyhdmite is nore-
times prasant,

Ca¥ Y037 Ar_oz. Au_oz.
m 0Of - he5? 0.0} 0.026 Tr, Tr.
45! - Bt 0.16 0.016 0.11 0.005
} 8t - 17 0.8 0.035 0.3% Tr.
0.85 0.036 - -
17¢ - 2b? 0.82 0,031 0./ Tre
261 - 33' 057 0,028 0.23 Tre
0.38 0,027 - -
33 - 39! 0.73 0,031 ' 0.32 0,01
JBINCE R -~ 7 feet
or - 7 Si4cified Granite as A.5! = 397 Trench A with 2 - 53
chalcopyrite and yyrite,
, : ot 1o3% Ar_oz. Au og.
! ot - 4t 0.29 0.017 - -
Lt - 7 0.3 0,02, 0,06 Tre
IRENCH B! ~ 3 feet

Silicified Oranito ~ as 4.5 ~ 39 Trench A with 2 = 53
chaleopyrite and pyrite.

CuX 10327
0.25 0.033

LA
G .o - » .
N ~iﬁ ii PEORTE . .‘l e
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s

IRSCH G -
o' -~

0? -

Y -
TRENCH D -
[0} -

13¢ -

551 -

ot
IX)
9t
13¢
400
m

ot

=]
(e ]
!

. .
17

‘805 fout

LaS? 3 (H - a8 for 4.5 = 37! Trench A, with
25 phides disseminatad throupgh the rock. Chalco-
pyrite and pyrite throughcut with pyrrhotite at north
ond docreasing towards tha sonth, Occasional quarty voins
are present. )
fui HoSaZ AR _©Z. Au_oz.

8¢ 0.1;2 0.028 0.13 Tr.

16' 0025 0.02’7 0.10 Tre

305' 0.18 0.028 0005 Tre

85 feet

13 8ilicified Oranite = fine to medium grained groy granite
with pervasive silicification. lodoratoly sheared with
about 17 sulphides disseminated throuph the roeck. Chalco-
ryrite and prrite are prasent with rinor bornite and
molybdenite in scme places,

551 (nartz-foldanar yerchrry = an 0' - 4,5' in Trench A,

Strongly sheared at 137 ‘lecreaaing aJenpg the trench.
Minor pyrite is disgseminated through the rcek,

851 A3 131 «— 55% yith weak shearing only - not sa-vplked.
O No5pk AR 0% Au_og.

A 0.2}, 0.019 0.18 Tre

9t D22 0.029 - -

13. 0007 00023 0.05 Tr.

241 0.01 0.013 - -

40t 0.01 0,022 Tre N/t

551 0.0 0.012 - -

13 feet

13¢ Silicified Cranite — moderatoly silicified grey granite
with 1 = 2 sulphides disseminated through the rocke.
Chalcopyrite, pyrite and minor molybdanite were rocogniszed.
Cu? MoSo? A 03, Au oz,
0.14 0.05 0.09 Tr.

7 fest

7" Granite - weakly silicified srey rranite. Minor chalco-
pyrite and pyrite are disseminated through the rock.
CuX¥ lo37% AR o3 A _O%e
0.06 000?)‘ 000’; Tre

.“")
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0!

1

1.5¢
2.5

or
10®
18¢

IRENCH G
o

L7
8-

h2t
62,57
864517

Pit 9
10

?505 feet
1t

1.5

2,51

25.5?

10t

hE: )
25,57
97 fest

161

o

62,5
8645*
97!

-3 - v
)
Dark Schist - well foliatod Llack micacecus schist. Fo
sulphides observed,
Silicified Granite -~ as O = 13! $n Tronch F. 17 sulphides

occurring as chalcopyrite, pyrite and minor molybdenite
are disseminaterd throughout the rock,

Dark Schiat - as for Ot - 17,

S%;iciggod Oranite - an for 4.5' = 39¢ in Trench A. 1%
ssoninated sulphidos ocour as chalcopyrite and pyrite,.

Cu? o327 Ar_og, Ay oz,
0.1 0.040 - -
0.07 0.017 0.0% 0.003
0.13 0.055 - -

Granite - wadium grained gresy pranite containing occasional
graine of pyrite and chalzopyrite. Of -« 42! not sampled.

Dark Schist -~ an O = 1! in Trenaoh F.

Cranite = as for O = LAY hut soma weak porvasive silicifi-
cation is notir~eable.,

Shear Zone - well sheared pranitic rock.

Silicified Granits = as O! ~ IR? in Trench X with minor
chalcopyrite and pyrite dissemlnated throueh the rock,

Cut, Y3zt Ar og. A oz,
0.06 0.021 Tre. Tre
0.06 00039 Tre Tre
0,05 0.033 0.12 Tre
0.05 C.015

0.23 0,028

o.11 0.035




| &

L MESTERN AREA
'Measurements from south end of trench,.
| 0 - Ovgn p_lo;gto ghist = with schistosity dipping at 75° to
: the north. ’

O 4"~ 1' O"  Quarts Tourmaline Vein - well mineralized with 5% pyrite,
chalcopyrite and pyrrhotita, dipping 75° north.

110" - 211 O S3111cified Cranite - pale bluish grey medium grained
granite with parvasive sllicification, minaralized with
about 3% sulphides as pyrrhetite, pyrite and chalcopyrite.
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SEE ACCOMPANYING

MAP(S) IDENTIFIED AS
- [T
52G//4SE_ 0679 3 [—3

LOCATED IN THE MAP
CHANNEL IN THE
FOLLOWING SEQUENCE

(X) S




FOR ADDITIONAL
INFORMATION

SEE MAPS:

_Sa0/ MsE-_0679 F= 4~ /4
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