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TNTRODUCTION

During thtr period October 9th to October 21lst, 1937, a geophysical
survey was carried out om part of the Horsefly, Princeton and Rollo claime,
17 the Hedley district of British Colusdia.

Since the co-ordination of geology ;rith geophyaical data 12 essentinl
to properly interpret the resnltie of the survey, the present raport includes
a short descrintion of tho known and mticlpated mlog&.ul conditions on m

M&IJ"*W ¢y

rty, bdafore l!m.g e Ml!ed rondts. The geologic=l1 hfcmliﬂ

wag ohtalned from an examination of ths outcrops on the vroverty and on the

adjoining Terrier claim, and from the following raevorts:-

(1) Camsell, C. Geology and Ore Daposite of Hedley Mining Distriet,
6.5.C. Mem. 2 (1910).

(2) Bostock, E.S. Geology and Ore Devosite of Wickel Plate Mountain,
_ Hedley, B.C. G.%.C. Summ. Rept. 1929, Pt. A,
# PR. 198=252,
The surface geologzy on the Horsefly, Princeton and Rollo claims wns mavped by
Dr, 8. Tuffell, and the sedimentary horizons ware corralated with the ecorres—

vonding beds on the Terrier claim, which was mavped befors the commancement of
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the survey.

Acknowledzements
The geophysical sarvey was greatly fgéilltatéd by the co—bparation

received from Dr. V. Dolmage, Nr. R.H..Stewart and Dr. S. Duffell, The core
from the present drilling campaign was accasuikle for examination at any time
and the geological information obtained by Pr, Mfoll during the course of
hie summer's work, proved of great_nssistancq_in_intarﬁréfing and evaluating the
results of the survey, l.fbro--ritllg tha rUport the results were discussed
'ith Dr. Dolmage and Mr, Stewart, Inns of the ideas ;nd roeo-nendntioni em=

bodied in the report a:e a direct result of these discussions,

Size and Location
The Hedley district is located in the Osoyoos Mining division of

British Columbis. The Horsefly group of claims is on the western slope of a
ridge extending in a southerly direction from the summit of Wickel Plates MHountaln,
The camp is located on the northeastern part of the Horsefly claim and can be
reached by the Mascot dbrench of the naw Nicksl Plate road frou Hedley, or the
O‘ld Nieckel Plate n-ﬂ,ﬂle‘h jciu Lth Mt!ubl - Keremeos Mw about 19
milens from Penticton. The distance from Hedley to camp on the new road 1= sbout
11 milas,

The Horsefly group of mining claims includes the Horsefly, Princeton,
Rollo, Banner and King claims, with a total area of =bout 130 acres. The geo-

physical survey covered an area of sbout 45 scras on the Forsefly, Princeton and

Hollo cleims.,

Tovography

Regianal
The Hedley arsa lie= in the transition belt betwesn the Okanagan Range



ey
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and the Interior plateau of British Columbdia, The country surrounding Wickel
Piate mountain is a high, rolling, plateau~like surface, rising from elevations
of 5000 faet to 6000 feat in the northwest, to elevations of 7000 to 8000 feet
in the southeast, slong ths summit of the Okanagen range, The etreams have
incised deep vallays in the platsau surface, and the Similkameen river, flowing
in a southessterly direction through the town of Hedley, is mors than 4500 feet
below the summit of Hickel Plate mount=in. Righteen and Twenty Mile creeks, two
goutherly flowing tributarias of the ?lnilkameqn river, have cut smaller valleys
lin proportion to their size. !host i!. tributaries, with the Similkasmesn, are the
only non-intermittent water coursas in the district.

The whole ares has been glaciated, and the flatter portions are covered
with 2 thin venesr of glaciel drift. The valleys,in particular, show the effects
of glacizl action. The Similkameen velley heg been modifisd into a U-chaped
fallsy with truncated spur=s, and the =mallar tributaries drop abruptly from hang-

ing valleys into the main valley.

Local

The Horsefly group o!*oln&-. ls loc-tod oa tho steep, t.aterly llopo
of tbt ridge sxtending south from tho m—u of Nickel Plate mowntein. _m
gronnd drops from an elevation of about 5400 feet along the eartern border of the
Borsefly claim to an elasvation of about 1000 feet on the wasterm pnri of the
King cléﬁn, a drop of 1400 faet in a horlzontal distance of sbout 2400 feet. In
places the slone exceeds N5 degrace.

The fegularity of the mountain side i® broken by deep westerly trending
gulches and shallower gulleys. Lg least some of theze depressions follow fractured
and feulted zonee in the rocks, The largest is Horsefly gulch, which crossss
the northern part of the Horeefly snd Princeton claims., A smaller gulech runs

north of wast across the Rollo claim.

!
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The overburden on the nroverty ie light and outcrops are numerous,
Hock cliffs occur in 2 number of places, particulerly along the sidss of the
gulches. A large area of rock talus occurs in the bottom and along the northera

gside of Norsefly gulch., Thers 1= ~ lascer amount in the guleh on the Rolle

claim,
SENETAL G0LOCY
Regional

The geology of the Hedly district wes described by Camsell (1) im
1910 and more detailed work was done om thg summit of Nickel Plate mountaim by
Bostock (2) in 1926 =nd 1928, The Torsefly group of claims lies within the
arsea mapped by Camsell, and i{s immediately wast of the area mspped by Bostock,

The Hedley district is underlain by Triassic sedimentary and volcanie
roeks, which have baen intruded and almost surrounded by later Hesozolec and
Tartiary intrusives., The sedinentary rocks are cut off omn the north, south and
west by granits, and are overlain to the east by Tertiary volcanics.

The rocka in the ares, which have a hearing on the gaology of the

Horsefly group =are susmsrizad in ths following table:-

Table of Formations

Post Trinseie Oranodiorite
Composes tha batholith forming the
baga of Hickel Plate mountain, and
forms a number of dykes cutting
the older rocke. WFo exnosures of
this rock observed on Horsefly group.

Diorite Gabbro complex
Cccurs in a numbsr of stock-like
masses with many e11l1 and dyke
apophyees,

¥ickel Platas Productive Beds 200¢
Thinly bedded imrure limestones and
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Quartzite. The celcareous _
beds are metamorphosed to lime
silicate rocks. Only the lower
part of these beds occurs on tho :

Horsefly group. 7

Trizesic. HNickel Plata Formation Lower Silicious Beds 170¢
Thinly bedded quarteite with
a very fav beds of impura lime-
etone.

Sunnyside Productive beds 200!
Interbedded limestones and
quartzitea, Where observaed not
as intensely metamorphosed as
Nickel Plate Productive Beds,

' excent in immediate vicinity
of ore deposite,

Sunnysgide Limestone
Belatively fresh, blue-grey
and white cryst=lline limestones,

with only a few narrow and dis-
continuous silicious beds.

The oldest rocks exposed on the pronarty occur on the southeastsrn
part of the Banner cleim, and consist of meseive, very little altered blue-
grey Sunnyeide limestones. Uphill, to the north, the Sunnym=ide limestone is

- overlaim by the 1ggg:!_ég_!:g;ﬁ_i!éi;!!ﬁl, consisting of more thinly bedded,
impure limestones with some silicious beds. Farther up the slope the silicious
beds become more prominent, and the Productive beds give way to the overlying
Lowser Silicious beds. These in turn are overlain by the lower members of the

Nickel Plate Productive beds, and these rocks form practically all the sedi-

mentary exposures on the Rollo claim, The Nickel Plate productive beds are thinly
bedded impure limestones and silicious beds. Ths impure limestonss are mors
altered than beds of aimilar composition in the Sunnyeide formation, and consaist
almost entirely of lime silicates, calcite only remaining in the originnlly

relatively pure limestona heds,
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Fartharrﬁn:th, oﬁnthé'rflpcatoﬁ and Horsefly claimn, the Lower
Silicious beds, unﬁarLring-gheii%ékgizPlute'Pro&uctive_bads are again encountered.

The hofi?on of the 33&; aiOng ths northern part of the Princeton and
Toreefly elaims 13 not cérgéin,-bn¥.they consis£ principally of metemorphoced
lime-rnilicate rocks interhedded +ith relatively pure quartzites. Lithologically
they are veary sinilﬁr to the lova: part of the Nickel Plate Productive beds, and
it is probablé that thay bslong to the transition zone betwean the lower Silicious
beds and the Wickel Plata.Productiv§ beds.

lxnapt oa'thf B-nncr-giain, the ulépo of the hilllgorr'-ypnd- very
elolely'with the dip of the formatioms, so thaf aver the ;f.nter ﬁnrt of the
proparty thers is only a very emall ssction of'tha gstratigraphic section exposed,
consisting of the upper part of the Lower Silicious beds, and the lowsr part of
the Wickel Plate Praoductiva bede. On the lover ﬁart af the property, the slops
of the-hill is steeper than the dip of the sediments,so that the same beds out-
erop near the top and bottom of the prnpérty. Thies 12 1llustratad by the largest
gedimentary band on the Bollo claim. The hill trends in 5 northeasterly direction,
and as the sediments strike only llighgly_aast of north, the formational contacts
trend slmost due west. This iIIO l!aountt fhr tho npyoartac. of the Lovnr
S$ilicious bdeds on the ﬂar:ctly aad Pr!neoton clainl. icaoath the Wickel Plate

Productive beds on the Hollo claim,

STRUCTURAL GEOQLOGY

Regional

The rocks near the surmit of Nickel Plats mountain form the westerly
1imb of a mortharly trending anticline. The rocks strike slightly eset of morth
and dip from 20° to 30° weet. This major structure is modified by a number of

shallow anticlinas= and synclinas, the axes of which striks in 2 northrasterly -
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direction, The dips on these minor folds seldom exceed 45° and the distance
bat=ean crasis of anticlines is about 350 feat.

The faults moet commonly encountered have steap, nearly vertical dips,
but exhidit a wide range of strike., Bostock has found, howaver, that near the
summit of Wickel Plate mountcir most of the faults belong to ome of two groups.
One group strikes from ¥ 65 to 85 W,with the downthrow on the north side. The
faulte of the other group strike N 15 to 35 E, with the downthrow on either side.
In general, the displacement is le=s then 100 feet, however, the movement along
the Bradshaw fault is at least 800 foot: L

The faults are later than the diorite-gaddro complex, and most of
them are later than the ore. One group of faulte in the Fickel Plate mine may
be pre-minsralization however, and on the Horsefly claim mineralization occurs

in at lesst two zoneas of shearing.

Local

The formations have an averags strike across the property of ¥ 5 to
35 B and dip about 25° west. Thero\are many local variations in dip and strike,
soms of which are dus %o imtrusion of the &iorite sills and dykes and some pro-
bably én; to cross folding. It was not found possidle to trace any of these
zinor structures across the proparty. Although outcrops are numerous, the rock
on most of the exposures is loose and has moved varying distances down the hill,
io fhst comparatively fer reliable determinations of the attitude of the beds
can be made. On X }ino. belo=w the showinge on the Rollo claim, the beds strike
nlightly.north of east and dip about 50® north, indicating the southern limb of a
minor syncline, which may extend up tﬁa hill in the vicinity of the showings.,
Another marked deviation from normal was observad in the pits C 9 and C 26 on
the Hﬁrsefly and Princeton claims, Heras the esediments strike northweet anéd dip

southwest from 20° to 26°, Bo;h'thaso.pitu appear %0 be on the north limb of

-
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a minor wasterly tranding synclina., The variation in strike may, howaver, bs_
dua %o fanlting along Horsefly Gulch.

Cross fanlting ia difficult to prova on tha claims,as the faulis trend
in a wistarly diresctiosn, n=arly n»nerallel $o the formational contacte, It is
orobable, howevar, that the “aults observed and mevned on the Terriar claims
continue west across the Horsefly group. The svrface expression of faults odb-
servad alsawhaers in the area is usually a topographlc depresslon, particularly
whege the faulta run down slopes., It is thus reasonable to assume that theras is
a fault down Horsefly Gulch, and probadly amother down the gulch on the Rolle
elainm,

The showings in pits C 1, 2 and 3 and in pite 7 and TA, follor two

ronas of minor wersterly fracturing, both of which dip to the =outh,

2CONOMIC GROLOGY

Rezional

The productive ore deposits of the Hedley diatrict are of the contact =
metamorphic tyve. The ore occurs in impure limectones slong, or near the con- |
tact. of d;!arite or ‘ahhro sills, . I8, emtah of gola-bearlng arsenopyrite ia

V .l gna;as of lntanorphie lilie;;;i:‘gbig;; :llph!ins proasnt in the ore are

pyrrhotite, chalcopyrite, pyrite snd minor amounts of sphalerite and galena,
Pyrrhotite, commonly, occurs slong £ill coatects, but it is not gold-bearing
unless arsenopyrite is also present.

The ore deposits= which have so far yleldsd a profitable production
occur in metamorphosed members of the Hickel Plate Productive beds and the Sunny-
eide Procductive bedés, The ors bodies are thms confined to impure limectone
bede, end do not occur in the silicloue beds batween the two productive horizons,

or in the purer limestone below the Sunnyside Productive beds,

In addéition to variations in composition between the differsnt beds,

o A,
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¥he: pre<ballen sre slea contivlied by ths sabbnieitorite sl s 9 the
structure of the sadiments, In-general the ore occurs 1n‘in§ﬁrellinsston¢i
along, or near sill contacts, and a sill nsuaily forms the foot of hanging wall
of an ore-body. In the Wickel Plate mine, the sills tend to step doiu Qlong-

the bedding and thus have an averags dip grester than tﬁe ngdinentary beds. The
ore-bodies hers do not follow the individual beds, but have a dip somewhat
grentar than the sedimentary beds, The sills themselves are minaralized in the
vicinity of ore-bodies, but the values are not suffieiently high to maks ore.
The sills appear to have acted as barriers to the mineralizing |olnilons, aﬁd to
have produced favourable zones im the bordering sediments for the pemetrationm of
theses solutions,

The Yickel Plate and Sunnyside ore—bbdies occur along minor diagonal
folds, which have besn suparmossd on the major structure., Tha ¥ickel Plate
ore-bodies ars on the southwest side of ths crest of an anticline and in the
trough of the adjoining syncline. The folding aopear= to have increaced the
porosity of the stratz making them more susceptible to penetration of the mineral-
izing solutions, :

. It is also worthy of note thet faults are present im the vicinity ét
all \he knowa ore-bodles. Although most of the faults are believed to be post-
mineralization, they may have occurred along pre-sxisting zones of weakness,
vhich praviously afforded easy access for minerellzing solutions. Adjoining
areas in which such faulting is in evidence may raprasent favourabls ground for

progspecting,

Loeanl

Prospectinz 1s difficult because of the small stratagraphic section
exposed over most of the oproperty. Except on the Banner clasim, the exposures

of lime-silicate rocks in which ora is likely to be found, a~e confined to the
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- lower menbers of the Nickel Plate Productive beds. On the lovar part of the
:rnrOﬂerty. the beds dip at a slightly smaller angle then the hill, so that the
showings may be sxpected to extend santesrd, up the hill from the surfece ex-
.posurea. Howevar, as the din of the beds corresponds very closely to the slope
-of the hill, nome of the showings following individual beds reach any gre=t
dspth and in meny placse, they are cut off laterally by comparatively shallow
gullies and gulches.
~ As the whole property is underlain by the Sunnyside Productive beds,
“these bdeds might be expected to de the more favourable of the two productive
.héflzons to prospect. Over most of the Rollo, Princeton and Horsefly claiws,
the baes éf the Sunnyside Productive beds, which is the horizon in which the
Sunnyside ore-bodies occur elsavhere, is at a depth of 250 to HOO feat below the
surface. Although the mineralization in the Sunnyside ore-bodies is oftem more
massive than in the Nickel Plate ore-bodiss, they are 41fficult to locate as the
impurs linestones, in which the ore occurs, are comparatively fresh near the sre
and, in generai, the ore-bodiee are not surrounded by a larges area of sparsely
mineralized ustaanrphic Qiiicntas as in the case of the ¥icksl Plate bodies,
The idut chlnoc in ptilpcotlag the !unnwlido beds is prodably teo drill
nsar the surfacs ahowings in the Wickel Plato beds, in the hepe that the strustural
conditions gziving rice to the surface sho-singn; continue to depth and produce

eimilar mineralization shen the favoursble Sunnyside badsz are encountered.

Surface Showings on thae Rollo Mining Clsim

Disseminated and massive arsenonyrite 1s exvosed 1n 2 large number of
pits in lime-=ilicate racks on the Rollo claim. Tha;beét looking shovings are
in the largs area of sediment~ry rocks on the wastern part of tha claim. The

bede here are dipping at a lower angls than ths slope of the hill and the mizmeral—
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ization observad in the pits presumably extends uphill to the east, TFarther

up the hill, where the slope has flattened considerably, there is a good show-
ing of arsenopyrite in C 15, Here the beds ars dipping steeper than the hill,
Down the hill, just beyond the wastern boundary of the Rollo claim, thers is a
showing in the Sunnyside beds, These all line up in a direction about ¥ 70 W,
suggesting a mineralized zone in this dirsction, probadbly following some minor
structure, W¥ith this in mind, holes Nos. 5, 6 and 7 were drilled between pit

€C 21 and pit C 15 to intersect the lime-silicate beds in which the showings at
the top of the hill and those om the sides are located, Holes 5 and ] were
continued deep emough to pass through the Smuiuo beds, Noles 5 and 6 inter-
sected some arsenopyrite mineralization in the lime-silicate rock at about the
same horizon ms the showings in C 15 and ¢ 21, Howavsr, the sedimentary beds
were narrow and most of the favourable section was occupisd by dlerite. EHole

Ko. 7 encountared diorits to a dapth of about 100 feet and proved quite conclusive-
ly that there is little chance of the surface showlngs below this point extending
any greast distance up the hill, The drilling into the Sunnyside formation did
not yield any encouragement.

The linoralisatial in ¢ 15 eanltnt- prinolpnlly of massive pwrrhotito
tiﬁh some arsenopyrite and 1s -o-a-hut &itfcrtnt in character from the othar
showings in tha vicinity. The mineralization occurs in a limestone bed, but
appears t0 be in a shear striking about S 42 B and dipping south. Hole ¥o. 8
was drilled to determine the character of this showing. (Results not kmown).

Cther showings are exposed in pits in small inclusions of lime-silicate
gediments in dio;!tc on the Bollo claim. In the majority of pits, the sediments
are dipning at a flatter angle than the hill, but it is unlikely that the mineral-
1zation oxtends-any distance uphill, as the inclusions have only a very limited

lateral extaent.
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Surface fhowinsn on the Princseton and Torsefly Cleime

Soat of tha showings on tha Princeton and toresfly ciatn! ars in the
lima-allicata rocks sn the northern port >f tha clalms. On the Princeton elnim,
on the narth eide of Morsafly Culeh, thara ie considernbls dAleseninsted sarsenc-
pyrite in a narrvow band of radimante, botwaan two diorite giils nary plckat W
{(150'%) on the gaeophysical line W, Above the sill, chalcopyrits and arscronyrite
are expozed in pit 536. To the south and east, these heds heave benn removed by
eroeion along "orsefly Gulch and there is very little room for ore on the property
$o the north,

South of the gulech, relativaely maesive sresnopyrita, accompanied by
pyrrhotite occure in calcarsous bade in pits €26 and €29, and mo-e sparsely
dissenin-tad sulphides are pressnt in C10 and Cll, In both €26 snd C79 the
nineralization occurs in ealcareous heds on tha lover side of = dlorite dyke,
dipping southwest at a steeper angla than the bdeds, Thae dlorits may be in the
form of a dyke which contimges downward at ahout the same dip or it may be a sill
loeally stepping down across the bedding. Prom tho exvosuras it is uncertain
whethear the sulphides continue up tha dip of the beds any gro=t dietancs or
wvhather the mineraliszation {» con!ln.l to tho vieinltr of the dykes. If confined
to the vicinity of the dykes, it ia potnibl. thnt tha orsbodiesz may eccur ia
favourable bads at lowar horiszones, nmear the lowar contact of the dykes.

Tha shovings in the northeast cornar of tha Hornefly clalm ara diffarent
in character, the mineralization occurring in eawt-wast shear szonaa, which dip
to the south. CJ, C2 and C1 are on one of thess zonas and 08 appe=rs to be
on its continuation on the othar side of the dioritic intrieive. C7 and CTe
are on a more poorly dafined zone, about 100 feat sonth., ¥ear the surface the
minaralization in the northern zone sxtenda outward {rom the cboar_?long 2 narrow

o

1ineatone bed and {t 1a posaibla that, at depth, whers the shanring cute foo ur-
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able hads, ors shoots may occur. Hole Yo, ﬁ yas:driilsd to intersect the
shear zone in the vicinity of the Sunnyside ?rodﬁc#lve Beds. Where intersacted,
the zons anpenred weaksr than at the surfaca, ¥evertheless good assay= have :

besn obtained from the minaralization in these zones and this nart of the pro-

perty appvear= to be moet favourable for further proesvecting work,

THE GTOPHYSICAL SURVEY

Gener=l
In order to understand the application of geophysical methods to

the prospecting for mineral d-po:lt:.'th- following information is essantiel,

The slectricsl conﬁuétlvity of a roék-ln Nature depends almost entirely
on its porosity and its content of moleture. Thus, granularity, texture, de-
gree of alteration, the shapne and orientation of the individusl graine, ete.,
are of importamce. Herdly two rocks are aver found in the =ame district that
show identical slactrical conductivity, and omnly a slight difference is
sufficient to ensble detaction with sensitive elactrical methods,

Sedimentary rocks have, as a rule, considersbly higher porosity and
consaquently al=so higher conductivity than igneous rocks. Cartiain crys;alline
rocks show exireme density, especially when they are fine ;r-ii-d. es for in-
stance, quartz and certain acid intrusives which therefors, as a rule, stand
out in an electrical survey as vary poor conductors,

On the other hand, when the normal rock has been subjected to schist-
ing, fracturing, shearing, fsulting, etc., the conductivity becomes highly in-
crea=ed, perticularly along the lines of disturbance, so thnt they can be very
easily detected and trnced elcctrically,

By means of an auxili~ry mrgnetic survey it is often possible to con-

firm the conclusions reached in the elactrical survay, as certaln rocks mag-

—
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netically are more permeable, showing higher density of the magnetic lines

7 of force ghan othars. Thus it is often posszible %o determine megnetically a
geological contact betwsan, for instance, certnsin basic intrusives and lavas,
mora acld rocks, etc,

In addition, mineralizations containing msgnetic minerale that often
occur rlong lines of disturbence may be easily followed confirming the ex-
istence of much lines of weakness,

In other words, by ueing theze methods in combination, it 13 po=sidle
to locate and trace, Desides sulphide mineralizatioms, the extent of certaim
geological coutacti, shenred, frectured or silicified szonem, quartz veins, o;e..
which are important factors in the localization of ore deposits,

It goee without seying thet all geophysiecal work should be carried

out in czlosest coordination with the geology.

ersonnsl
Dr. G,K. Lowther was in charge of the geophysical work and made the
preliminary interpretations of the resmlts. BMr. P.J.P, Consitt carried out
the magnetic survey and Mr. R.¥W, pggrg the elactrical swrvey.
Land Survey
The linesa necasrary for the gaophysical survay wers cut and chained
under the supervirsion of Dr. S, Duffell., The lines ware rua by compazs N 20 E
on the Rollo clﬁia end ¥ 29 E on the Princaton and Horsafly claims. The lines
are thus nearly parallel to the strike of the formations, but owing to the slope
of the hlil crosa formational,conigcfu nanrly at right anglee, 28 well as minor
cross folds which aﬁnﬂar to have olafed a §art in the localization of the

minaeralization elsewhera. The lines wers chsined and nicketed at 50 foot inter-

vals. The location of the lines and the numbers on the pickets are indiecated on
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the map showing the electrical result=, 1Im all, 17,300 feet of lines were
cut and chainad, end in addition, the claim line between the Horsafly and

Princeton claims was chalned,

lMethods

The sraes were survayad both elactrically and asgnetically. A
sensitive variometsr (Schmidt Balance, Askania type) was usad to measure the
vertical component of the esrth's magnetic field, Observations were taken at
50 foot intervals aleng profile lines and it vas found that owing tg the
irregular shape and distribution of the megnetic anomalies, sdditional observa-
tions at 50 foot intervals between the profiles were necessary over the gresater
part of the area covered., Seven and a half field days were required to cover
an area of approximately 43 acres.

Elactrically the survey was carried out by means of a ratiograph
instrument and by electromagnetic methods. The use of the ratiograph not only
permits the detection of very amall differances in elsctrical resistivity, dut
also of distinguishing between the differences dus to the inevitsble variastion

41' cirfhco resistivity and thtlb cinloﬂ by 1-rintioan in deep seated formatioms.
. Thus it {s poesible to detect changnl in rock ltrueturn from point to point
even though they be covered by heavy overburden. The slactromagnetic method
wes used to check the charactaristice of the conducting bodies traced acro=s
the north end of the Horsefly claim. This method determines the differances ia
intensity of an electromagnetic field induced by an alternating current in an
insulated wire leid upon the ground. FNine thousand four hundred feet of profile
line were surveyed in 8% field days by tha raztiograph method and 2 day= were

spent resurveying h}5ﬂ faat of the same profiles by the elactromagnetic method.

——
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RESULTS OF THE GROPHYSICAL SURVSY

Fhe Haps 5=-104-1 and 5-104-2

The rosults of the seophyeical survey are shown on the maps accompany-
ing thie report,

¥ap Fo., 5-104-1 shows the results of the msgnatic survey. The numbers
express Iin gamma units the relative strenszth of the vartical component of the
earth's magnetic field. Pointe of equal vertical intensities (N pole attraction)
are coloured bine and negative intensities (3 pole attraction) ers colourcd rad,
Deeper colouring indicates grnatté 1ﬁtoniity.

Map ¥Wo, 5-10L-2 ghows the geological observations and the interpreta=-
tion of the electrical results, The slactricsl disturbances observed on the
profile lines are correlated by means of iso-intemsity lines and coloured orange,

deeper colouring indicating stronger conductivity.

General

Preliminary work on the property showad that 1t was advisable to do
most of the geophysical work over areas underlein by sedimentary rocks, whare
orebodies might De sxpected to wfmbl; close to the surface. The
oloctrioai and magnetic vo;k revealed the pranance of rmmech scatterad and 1r-
regular mineralization nezr the surface in bdoth sedimentary and dioritic rocks.

The intensity of elesctrical and magnetic anomalies obtalned over
sulphide minerslization decreasas rapidly as the depth increasas. Where
mineralization is comparatively strong near the surface, the anomaliss due to
the surfaca mineralization completely mask the weaker effecte due to mineralizae-
tion at granter dapth. Whers the mineralization is weak near the surface, the
anomalies obtained ara difficult to distinguich from anomelies dus to larger

bodies at considerabls depth. On the proverty it was found that the diorite

i
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in particular.contninéd éorsany }rregniarly_minaralizad srass that 1t wes im-
poesible to lqcnte with éa:t;intyrcoﬁmerciﬁl ninafallzation at any great depnth
in sedimenta belovw the sille, | :

Thus 1t was found that sulphide mineralization of pos=ible economie
value could be located directly onlyhln the.htghsr Fickel Plate formation, It
is beliaved, howaver, that the results indicate the more fawourable nlaces to
drill the underlying Sunnyside Productivs bede. As slready vointed out, the
normal type of orsbody fn'the distriet is not only confined to the favoursdle
1lime-silicate bede, but in ldll;iOH‘fblloii along minor ocross folding., Any
folds or othsr minor structure=s locali:ing the arsenopyrite ﬁinsralisntlon in
favourable beds naar the surface, would be expected to continue downwards 200
to 400 feet and might result in the 1oc£lization of similar mineralization im
favour=ble beds at lowar horizons, Thue by locating the nosition and trend of
mineralization in the higher bdads, and assuming that the araas of strongest
mineralization follow definite structures, the most favourable sections in which
to drill the underlying Sunnyside beds are_sutomatically indicated.

In addition the survey 1nd;p§tbl the major faults and shear zones
trending aeross the proverty. Tsuléing ii‘ﬁfhtnnt in the vieinity of praétlcllly
all of the orabodies in ths district and, although in most casas th; faulte =zre
later than the ores, they seem to have ocecurred alqng nre-exiztiing zones of weak-
ness,which earlier afforded accass to minarnlizing eolutions. On the propcriy
i1t was possibls to follow faults which are definitsly earlier than the mineraliss-
tion, Ar the faults are mineralized and the ninarnli:ation at the su-face shows
a tendency to spre~d out from the fault into favourable beds, it i= bcliovoa
that, where these faults intarsect the favourable Sunnyside beds, theres is a

poesibility of loeating orebodies of aconomic value.
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The Masnetic Results

In interpreting the results shown on the magnestic map, the following
general information should be borne in mind.

(1) The magnetic anomalies are due nrincipally to the presance of
megnetite and pyrrhotite.

(2) Mineralization nesr the surface results in sharp and irregular
positive and negative anomalies. Minerslization at depth results in a smoother
anomaly of wecker intensity but spread over a greater horizontzl distance across
the strike, e

(3) Steeply dipping magnetic Bodies produce the strongest magnatic
snomalies and the maxirmum positive intensity is very nearly vertically above the
upver end of the body.

(4) Magnetic anomalies dipning gently to the west and approaching the
surface at the western end (conditions on the lower part of the Rollo cleaim)
produce a rslatively weak magnetic positive anomaly along the south side and
sonthwestern end of the body and may have a slight negative a2nomaly along the

- northern side near the westarn end,

_ (5) Magnetic to-t- made of nwrrhotlto obtatnsd from surface pits and
drill cores on the proncrty showed that its -agnotlo eh:rnctor!ut!c- varied
between wide limits. In places it is strongly magnetic while in other places
i1t is practicslly non-magnetic, The abroncs of a magnatic indication,thersfore,
cannot be relied upon as indicating that there is absolutely mo nyrrhotite
prasent, although it is almost certaln that any l-rgs bodiass would be indicated.
Whare wenkly m»gnatib pyrrhqtito irs sparsely diereminated 'n arsenopyrite
-1naralizat1$n. howevar, it might not producs any moticeable magnetic reaction.

The magnetic results op the whole sho™ many strongz and irregular
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nositive and negative anomalies over the arse surveysd, The character of these
indicates that most of them are dus to smell concentrations of magnetic minerallza-
tion (megnatits or pyrrhotito) comparatively close to the surface,

The most marked anomaly extands in a northerly direction across geo-
physical survey lines A, B and C, Tests on the dlorite bensath the southern
pert of the zone show that tha rock ie very magnetic. Although the direction
of the indication is nearly parsllel to the strike, it is elmost at right angles
to the normal trend of the sedimentary rocks and sills down the hill, and there-
fore does not appear due to a magnetic horizon in a sill, It is believed to be
caused by a dioritic dyke striking nearly parallsl to the formations, but dipping
west at a steeper angle than the formatione,thus accounting for its -5 trend at
the surfece. At the northern end of the anomaly, between C and CI lines, the
mzgnetic disturbance becomes considarebly brosder and mnother indication occurs
about 125 feat farther weat on CI line. These may bs due to magnetic minsraliza-
tion in the sadiments adjlolining the dyke.

The anomalisr extanding eastward from the major zons are 21l narrow,
indieating features near the surface,and may be dus to mineralization extsnding
tntvyrdu from the dyke, possibly im fractures in the adjoining rocks, or perhaps
to small apophyses extending eﬁ&Qn;e: fro;.thi'dykb.'

A positive anomaly due to pyrrhotite occurs over pites CI, C2 and C3,
The fact thal this doem not continus wast om the other side of the dlorite does
not nrove that the mineralization ceases sntirely, &s the pyrrhotite may be re-
placed by non-magnetic pyrrhotite or arsenopyrite.

The magnatic indications obtained on the Rollo claim are all vary local
and thers are no anomalies which can be internrated a= a large mrgnatic orebody

extanding up the hill parallel to the dip of the bade.
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The ¥lectrical Teaults

On the Molle Jlaim

As might ba axpacted, strong eleatrical indicztions were obtained in
the vicinity of the pits on the lower part of the Rollo claim. The sfroﬁgest
anomaly occurs juet south of Pits C25, C2Y4 and €21, This indication apnesrs te
strike about S §5° B, The holes drilled up the hill from these showings ware
drilled along a ssction line striking S 69° E so that all the holes ars slightly
north of the projaction of the maximum port of the clectricél 1nd1cati§n up the
hill. However, as these holes shéibd that the favourable beds were lsrgely cut
out by diloritic intrusives 2nd there ias no resson to expact more favourable
conditions immedlately to thae =mouth, further drilling is orobdably not werranted.
Aes the beds dip at a lovar =ngle than tha slopse of the hill, tﬁe minsralisation
giving the indication, is ramoved balow Y line. Since it sppears to bs cut out
by diorite a short distance shove line %, there 1s insufficient room for ore-
bodies of commercisl eize.

Another strong electrical indication, also striking about § 55° ¥, was
ohbtained immediately to the mouth, The maximum anomaly occcurs on line X whare
1% coincides with s magnetic imdication probadly due to pyrrhotite. The
pyrrhotite-arsenopyrite mineralization observad in Pit C18 is on the northern
gide of this conductor. It has alresdy baen pointed out that the mineralizatios
in this pit differs from that in the pits to the north in that it appears to
follow a southeasterly etriking shear zone. Hole ¥o. & was drilled to imvestizate
the surface showing in C18 at greatar despth. The minsralizsation encountered 1=

this hole is not kmomn to us, but it is raportad that no values were obtainedl.

1Paraonal communiecation from Dr., Dolmage.
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Although the electrical indication on X lins is much strongesr than at hole ¥o. 8,
1f the results obtained from drilling ware completely nagative there is 1little

epece for commercial ora %5 tha wast,

Cn _the Horsefly and Princeton claims

Strong westerly trending elactrical indientions were abtained across the
Horsefly and Princeton eclaime due, in psrt to sulphide mineralization, and in
part to faulting., Tha ptrongest alactricel indication was obtained amlong the
botiom of Horsefly gﬁlch, and—is.believed due nrincipally to faulting, The
width and 1p§enlity of tha conductor shows that the rock is dadly shatiered and
broken up over a wids zona. There i3 no evidence of minerslization in tha fault
1te=2lf, but eulphides are axposad in lime-silicats beds on both =sides of the
fsuit. About 100 feet north of tha fault, at picket I (150'N) on line N, a
calcarsous bed between two =ills containa disseminated arsenopyrite 2nd in pit
€36, above the upper dloritic sill, chalcopyrite occurs a= well, Immedintely
south of the fault, massive arsenopyrite occurs in €26 and €9,

Branching eathaéﬂ from the major fault, three zones of minor shearing
wers traced across the morthern pgrt.o# the Princeton ind Horsefly claims, Pits
' on the eastern part of the iﬂfllf" clain show ihai the two southera "dreaks® are
minaraliszsed with pyrrhotite and areenopyrite and some &ood values have been ob-
tained. The northernmost of the thrsa zones has not bean prospected, but as the
indication is similar to the two zons= immedintely to the_south,.it is also pro-
bably pre-mineralization and may cont»in sulphides,

A positive magnatic anomaly, due to nmagnetic nyrrhatit;. occurs over
Pite CI, 02, and C3 opn the central shaar zone. The absence of a mngnetic 1ndi-
cation at the othar places along the zones dose not neceasmarily mean the complete

abeence of aven pyrrhotite howavar, as tha msgnatic charscteristics of pyrrhotitse

-

s
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found on the property varied between wide limits. It is noteworthy that no
magnetic =~nomely we=s obt:=ined over the mineralization in C7 on the most southerly
of the thrae zonss, |

The strongast indicstions of conductivity obtsined ovar the three zonass
occur naar their interrection with the mein fault down Horeafly Culch, Of the
three rone=, the mont northerly is tha strongest and marked anomalies ware ob-
tained on A 1line at the north boundary of ths Horsefly claim and on C and CI
lines in the vicinity of two strong megnetic indications, As already explained,
the most eastorly of the tto_-n‘lotie indicntions is en the contimuation of the
northerly trending magnetic anommly which wae interpreted as a diorltic dyke.
However, the mzgnetic anomalies over the shear zome are wider than to the south
end may indicate mineralization in the shesr zon2s at the rides of the dyke, or,
as the indication 1s slightly eeparated from the remainder of the anomalles to
the south, may ba due antirely to mineralization in the <hear zone. In order to
test the two northerly conductors in the vicinity of the magnetic anomalies, the

following holes are recommended:=-

Co-ordinates Inclination Direction Horizontal Langth
Hole No. 1  700ON,%120R e B B . 355 feet
Eole Mo, 2 69usy h1szm 0 L 25 feet

If the magnatic anomaly to be intersectad by Hole Wo. 1 is due
principally to a dioritic dyke, it is belioved that the hole has been located
g0 that 1t will pa=ze through the dyke whila =till within the shear zone. If it
does not, however, a steeper hole shouid be drilled to intersect the conducting
zon«; in the sediments nesar the footwall of the dyke. From the resulte of these
two holee, 1t should be nossible to determine the dip (believed to be south) of

these tvo zone= and 1t 1s then racommendad thet deevar holen be drilled to cut
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the Sunnyside Productive beds near tha downwsrd continuations of ths shesr zom=s.

Drill Hole Ho. 3 1s recormended to cut the most southarly of ths three
gones, From the electrical indication, this apnears to he less favourabls thans
tha othar two, Uowever, the hole should give the avproximate dip of the zone exd
if any encouragement is encountersd, a deaper hole is recormended to intersact
the Sunnyside Productive hede nenr the dosnward continuation of this zine,

Farthar south, another stromg slectricsl conductor was obtnined from
picket 10N (500'H) on 4 line to beyond picket 185 (900'S) om ¥ line. This ie
baliavad to de the western contimmation of a fanlt mapped on the Terrier claia,
A= avidenca of minaralization was obiained in 2 survey of the Terriar claiwm in
the Sunnyside beds immediately south of this fault, Drill Hole Wo. 4 is re-
commended to cut the Sunnysife beds on the orcefly eclaim in sbout the same
relative position to the famlt,

A marked slactrical diesurbence ocecure on line ¥ from 95 to 155,
This epoenare to be dus %o a fractured zone rumning at an acute angle to ths lims,
but the corrazlations shown are not definite., To outline this zone =2ccurately
would require electricel measurements along lines at right angles to thorce
already run. As the rocks at the surface here are very silicecus and §-S fracter
ing, as far as is known, is of no special economic significance, the additionsl
work involved was not considered warranted.

¥ith regerd to tha showings in G9 and €26, 1t i= beliaved that a
little surfrce work would show whather the minerslization is extending up the éip
of the beds or is édonfinad to the vicinity of the dykes. If the minasralizatios
iz much rtronger eloca to the dyke=, a hols is recommanded along the footwall of

the dykes at an angle of about 60° wast to intersect the Sunnyside form=tion.
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SUNFARY

On _the Rollo Clainm

Strong indications of conductivity, due te minsralization in beds near
the surfacs ware obtained on the lo=er pﬁft of the Rollo claim, There is little
1ikelihond howavaer of orebodiaa of commercisl size in theass beds as they are
cut off to the west by the slope of the hill and drilling to the east shored
that mort of the fawvoursdle horizon is occupiaé.by diorite,

Unfortunately the holes into the Sunnyside formation are slightly
north of the main mineralized zonas lndtcatea:slectrieally. However, as
practically no mineralization was encountered in thase beds nnd they are
practiczlly unaltared whare intarsected, it is doubfful if further drilling is

warranted,

On _the Princaton and Horrefly claims

An inteonealy sheared and shattered zone w=eg found to extend down
the bottom of Horsefly Gulch, FExtending eastward from thies main fault, three
minor zones of fracturing ware located, twa of which at lean;, ars minsralized.
Three holes ars recommended to imterseet these zones near the surface, two of
the holes %o intersect the most northerly of the szones beneath the megnetis
anomalies. From the results of the=e holes, it should be poseibls to dstarmine
their dip and obtain some idea of their importance. Deaper holas ars then
racormended to intersect the Sunnyside formation on the dowaward continuation
of there zones,

A fourth hole is recommended on the Hor=efly claim to cut the Sunnysides
Productive beda eouth of a fault which extesnds ernt onto the Terrier claim,
Gaophyelcal evidence was obtainad of mineralization in the Sunnyeide beds soutk

of this fault on the Terrier claim,
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In sddition a swall amount of surface =ork i rocommandad at cob

and 029 %o dataraine rhathoar ar not the ninaralizntlon i= loonliczad along

tha lower eontact of the dykas axpo-ad in theas ~its, I7 o, a hola is re-

cormandad nt 26 'n the endirents along the footwell af the dyke to iatersact

tha Tannreida bads., Thia hola should be drillad ta the wast at an angle aof

ahout 6o®,

Hole Mo,  Co—ordinates
1 7000¥, 11208
2 6oligN, h1sen
3 67228, 45358
4 5955K, 15128

Yontreal, Tme.
Nacenmber 2th, 1937.

ERCOMMTIDATIONS

Dirsction  Inclimation  Horfsonts) Length
E0E 30° 355 feet

¥ P9 R 30 2hs feot

N9 =R hse 155 feat

-4 65e Abont 350 feat to intarsact

funnyeide Productive bads,

Ragpactfully submitted,

HARS LIDMITRG LINITVD

a.X, I-Oﬂhllr. Ph.D.
Plald Oaeologlst

A L )T

-
s

Amnraovedt
fanes Lundberg
Prasidant
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