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Daring the period October 9 t h to October 2 1 s t , 1937, a geophysical 

surrey was carried out on part of the Horsefly, Princeton and Hollo dales, 
-4' 

In the Hedley d i s t r i c t of B r i t i s h Coluabia. 

Since the co-ordination of geology with geophysical data Is essential 

to properly Interpret the revolts of the surrey, the present report Includes 

a short description of the known and anticipated geological conditions ea the 

property, before 41sou* slag the geophysical r e s u l t s . The geologic)*! info met lot 

wat obtained froia aa examination of the outcrops on the property and on the 

adjoining T e r r i e r c l a l a , and fro*i the following rauorts:-
(1) Caasell, C. Geology and Ore Deposits of Hedley Mining D i s t r i c t , 

fl.S.C. Me*. 2 (1910). 
(?) Bo stock:, B.S. Geology and Ore Deooslts of t i c k e l P I * to Mountain, 

Hedley, B.C. G.S.C. Sum. Sent. 1929, Pt. a, 
pp. 198-?*52. 

The surface geology on the Sorsefly, Princeton and Soll o clalsm was nanped by 

Dr. S. Doff e l l , and the sedlisentary nor t sons were correlated with the corres

ponding beds on the Terrier c l a i n , which was aarjped before the connencenent of 

• 
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the survey. 
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results of the surrey. Before writing the report, the results were discussed 
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bodied i n the report aie a direct result of these discussions. 

Size and Location 

The Hedley d i s t r i c t i s located i n the Osoyoos Mining d i v i s i o n of 

B r i t i s h Colunbia. The Horsefly group of claims i s on the western slope of a 

ridge extending i n a southerly d i r e c t i o n f r o * the sunnlt of Wlekel Plate Kountali 

The easrp i s located on the northeastern part of the Horsefly c l a i a and can be 

reached by the Mascot branch of the sew H l c k s l Plate road from Hedley, or the 

•Id Biekel Plate road, which join* the) Pent lot on - Keren*o« highway about 19 

sdles froa Pentieton. The distance fron Hedley to caap on the new road i s about 

11 a l i a s . 

The Horsefly group of ainlng claims Includes the Horsefly, Princeton, 

Hollo, Banner and Eine c l a i n s , with a t o t a l area of about I50 acres. The geo

physical survey covered an area of about H5 acres on the Horsefly, Princeton and 

Hollo c l a i n s . 

ToT>ogr*phy  

Regional 

The Hedley area lie"? i n the t r a n s i t i o n b e l t between the Okanagan Hange 



H A N S L U N D B E R G L I M I T E D P A G E N O . " J 

and the I n t e r i o r plateau of B r i t i s h Columbia. The country surrounding Wlekel 

Plate Mountain i* a high, r o l l i n g , plateau-like surface, r i s i n g froa elevations 

of 5000 feet to 6000 feet i n the northwest, to elevation* of 7000 to 8000 feet 

i n the southeast, along the summit of the Qkanagan range. The streams have 

Incised deeo valleys i n the plateau surface, and the Slmllkameen r i v e r , flowing 

i n a southeasterly d i r e c t i o n through the town ->t Hedley, i s more than U50O feet 

below the susrait of Hlckel Plate mountain. Eighteen and Twenty Mile creeks, two 

southerly flowing t r i b u t a r i e s of the Slmllkameen r i v e r , have cut smaller valleys 

In proportion to t h e i r s i t e . These two t r i b u t a r i e s , with the Slnilkameen, are the 

only non-intermittent water courses i n the d i s t r i c t . 

The whole area has been glaciated, and the f l a t t e r portions are covered 

with a thin veneer of g l a c i a l d r i f t . The valleys,In p a r t i c u l a r , show the e f f e c t s 

of g l a c i a l action. The Slnilkameen v a l l e y h-s been modified into a 0-shaped 

val l e y with truncated s u u r % and the smaller t r i b u t a r i e s drop abruptly from hang

ing valleys into the main v a l l e y . 

Local 

The Horsefly group of claims Is located on the steep, westerly slope 

of the ridge extending south from the Summit of Blokel Plate nounUin. The 
• -

ground drops from an elevation of about 5H00 feet along the eastern border of the 

Horsefly c l a i a to an elevation of about UOOO feet on the western mart of the 

King claim, a drop of lUoo feet In a horizontal distance of about 2**00 feet. In 

places the slope exceeds degress. 

The r e g u l a r i t y of the mountain side i s broken by deep westerly trending 

gulches and shallower gulleys. At l e a s t sown of these depressions follow fractured 

and faulted zone* In the rocks. The largest i s Horsefly gulch, which crosses 

the northern part of the Horsefly and Princeton c l a i n s . k smaller gulch runs 

north of west across the Hollo claim. 

4 
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The overburden on the u r o u e r t y i s l i g h t sad outcrops are numerous. 

Sock c l i f f s o c c u r i n a number o f p l a c e s , p a r t i c u l a r l y along the sides of the 

g u l c h e s . A. l a r g o area o f rock talus occurs i n the bottom and along the northers 

side o f H o r s e f l y g u l c h . There !<• a larger amount In the gulch on the Hollo 

c l ^ i i a . 

Regional 

The geo logy o f the Hedly d i s t r i c t was described by Camsell (1) i s 

1910 and more detailed work was done oa the summit of l i c k e l Plate soustain by 

Bostock (?) i n 19?6 and 19?S. The H o r s e f l y group o f clalns l i a s within the 

area canned by C a m s e l l , and i s Immediately west o f the area mapped by Bostock. 

The Hedley d i s t r i c t i s underlain by Triassic seditiontary and wolcanic 

r o c k s , which hi=<ve b«en intruded and alnost surrounded by l a t e r kesozolc and 

Tertiary intrunlves. The sedlnentary rocks are cut o f f on the north, south and 

west by granite, and are overlMn to the east by Tertiary volcanies. 

The r o c k i In the area, which have a bearing on the geology o f the 

Horsefly group are summarised i n the following table:-

Table of Tbrartlons 

Post T r i a s s i c Sranodlorite 
Composes the bathollth forming the 
base o f Hickel Plate mountain, and 
forms a number of dyke* cutting 
the older rocks. Ho exposures o f 
t h i s rock observed on Horsefly group. 

B i o r l t e Gabbro conplex 
Occurs In a number o f s t o c k - l i k e 
ma*ins with many s i l l and dyke 
auouhyses. 

K i c k e l P l a t e P r o d u c t i v e 3eds 200" 
T h i n l y bedded laroure l i m e s t o n e s and 
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Quartsite. Ths calcareous 
beds ere metamorphosed to I l e a 
s i l i c a t e rocks. O n l y the lower 
part o f these beds occurs on the } 
Horsefly group. 

T r i a s s l e . H i e k e l P l a t a P o r a a t i o n Lower S i l i c i o u s Beds 170* 
Thinly bedded quartsite with 
a Tory few beds of impure l i n e -
stone. J 

Sunnyside Productive beds 200• 
Interbedded llnestones and 
ouartrites. Where observed not 
as intensely metamorphosed as 
l i c k e l Plate Productive Beds, 
exceot i n immediate v i c i n i t y 
of ore deposits. 

• 

Sunnyside Linestone 
Relatively fresh, blua-grsy 
and white c r y s t a l l i n e limestones, 
with only a few narrow and d i s 
continuous s i l i c i o u s beds. 

< 

Local 

The oldest rocks exposed on the prooarty occur on the southeastern 

part of the Banner claim, and consist of massive, very l i t t l e altered blue-

grey Sunnyside limestones, u p h i l l , to the north, the Sunnyside limestone i s 

I overlsim by the gunny*lde Productive beds, consisting of mere thinly bedded. 

Impure limestones with some s i l i c i o u s beds. Farther up the slops the s i l i c i o u s 

beds become more prominent, and the Productive beds give way to the overlying 

lower S i l i c i o u s beds. These In turn are overlain by the lower members of the 

Wlckel Plate Productive beds, and these rocks form p r a c t i c a l l y a l l the sedi

mentary exposures on the Hollo claim. The Nickel Plate productive beds are t h i n l y 

bedded impure limestones and s i l i c i o u s beds. The Impure llnestones are more 

altered than beds of s i m i l a r composition i n the Sunnyside formation, and consist 

alsost e n t i r e l y of lime s i l i c a t e s , c a l c i t e only remaining i n the o r i g i n a l l y 

r e l a t i v e l y pure limestone beds. 

P A G E N O . 
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Farther north, on the Princeton and Horsefly c l a i n a , the Lover 

S i l i c i o u s beds, underlying the Hickel Plate Productive beds are again encountered. 

The horison of the beds along the northers part of the Princeton and 

Horsefly claims i s not ce r t a i n , but they consist p r i n c i p a l l y of metamorphosed 

l i m e - s i l i c a t e rocks interbedded with r e l a t i v e l y pure quartrites, L i t h o l o g i c a l l y 

they are v a r y s i m i l a r to the lower p a r t of the Hickel Plate Productive beds, and 

i t i s probable that they belong to the tr a n s i t i o n asone between the Lower S i l i c i o u s 

beds and the Hickel P l a t a Productive beds. 

Sxcept on the Banner claim, tine slope of the h i l l corresponds very 

closely with the dip of the formations, so that over ths greater part of the 

property there i s only a very snal** section of the stratlgraphlc section exposed, 

consisting of the upper part of the Lower S i l i c i o u s beds, and the lower part of 

the Nickel P i s t e Productive beds. On the lo^er part of the property, the slope 

of the h i l l i s steeper than the dip of the sediments,so that the same beds out

crop near the top and bottom of the property. This Is I l l u s t r a t e d by the largest 

sedimentary band on the Hollo claim. The h i l l tronde In a northeasterly d i r e c t i o n , 

and as the sediments s t r i k e only s l i g h t l y east of north, the forraational contacts 

trend almost due vest. This also accounts for the appearance of the Lower 

Silicious beds on the Horsefly sad Princeton claims, beneath the nickel Plate 

Productive beds on the Hollo e l a l n . 

STRUCTURAL ftKOLQQT 

Regional 

The rocks near the su^mslt of Hickel P l a t s mountain form the westerly 

limb o f a northerly trending a n t i c l i n e . The rocks s t r i k e s l i g h t l y east of north 

and dip from ?0° to 3$* west. This major structure i s modified by a number of 

shallow a n t i c l i n e s and synclines, the axes of which s t r i k e i n a northwesterly -

1 

• tm •.••** 'mi SI 
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direction* The dips on these minor folds seldom exceed **5* and the distance 

between crafts of anticlines i s about 35^ feet. 

The faults most commonly encountered have steep, nearly v e r t i c a l dips, 

but exhibit a wide range o f s t r i k e . Bostock ha* found, however, that near the 

summit o f Nickel Plate noun t a i n most of the f a u l t s belong to one of two group*. 

One group s t r i k e s from H 65 to 85 W.with the downthrow on the north side. The 

fau l t s of the othe~ group s t r i k e H IS to 35 R, with the downthrow on either side. 

In general, the displacement i s lose than 100 feet, however, the movement along 

the Bradshaw f a u l t i s at least 800 feet. 

The f a u l t s are l a t e r than the dlorite-gabbro complex, and nost of 

them are l a t e r than the ore. One group of f a u l t s i n the Nickel Plate mine may 

be pr e - n i n e r a l i r a t i o n however, and on the Horsefly claim mineralisation occurs 

In at least two zones of shearing. 

l o c a l 

The formations have an average s t r i k e across the property of W 5 to 

35 5 and dip about 25° west. There are many l o c a l variations In dip and s t r i k e , 

sons of which are due to Intrusion of the d l o r i t e s i l l * and dykes and some pro

bably due to cross folding. I t was not found possible to trees amy of thee* 

minor structures across the property. Although outcrops are numerous, the rock 

on most of the exposures i s loose and has moved varying distances down the h i l l , 

so that comparatively few r e l i a b l e determinations of the attitude of the bed* 

can be made. On X l i n e , below the showings on the Hollo claim, the beds s t r i k e 

s l i g h t l y north of east and dip about 50* north, Indicating the southern limb of s 

minor syncline, which may extend up the h i l l i n the v i c i n i t y of the showings. 

Another marked deviation from normal was observed i n the p i t s C 9 and C 26 on 

the Horsefly and Princeton claiias. Here the sediments s t r i k e northwest and dip 

southwest from 20° to 2 6 * . Both these p i t s appear to be on ths north limb o f 
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a ninor westerly trending syncllne. The variation i n strike say, however, he 

due to f a u l t i n g alon/» Horsefly Gulch. 

Cross f a u l t i n g Is d i f f i c u l t to prove on the claims,as the faults trend 

i n a westerly d i r e c t i o n , nearly paraxial t o the foraatlonal contacts. I t i s 

probable, however, that the f a u l t s observed and napped on the Terrier c l a i a 

continue west across the Horsefly group. The surface expression of faul t s ob

served elsewhere i n the area Is usually a topographic depression, p a r t i c u l a r l y 

where the f a u l t s run down slopes* It Is thus reasonable to assume that there i s 

« fault down Horsefly Gulch, and probably another damn the gulch on the Hollo 

claim. 

The showings i n p i t s C I , ? and 3 and in p i t s 7 and Jkt f o l i o - two 

tones of minor westerly fra c t u r i n g , both of which dip to the south. 

gOpgOMTC OTOLOGY 

Bejrioaal 

The productive ore deposits of the Hedley d i s t r i c t are of the contact_ *p 

net amorphic tyoe. The ore occurs i n impure limestones along, or near the eon-

tacts of d i o r l t e or gabbro s i l l s , „ J,t consist* of gold-bearing arsenopyrite in, 

a gangue of metamorphlc silicates. Other sulphides present In the ore are 

pyrrhotlte, ehalcopyrlte, p y r i t e and alnor amounts of sphalerite and galena. 

Pyrrhotlte, commonly, occurs along s i l l contacts, but i t Is not gold-bearing 

unless arsenopyrite i s also present. 

The ore deposit? which have so far yielded a profitable production 

occur i n aatamorphosed members of the Hlckel Plate Productive beds and the Sunny

side Productive beds. The ore bodies are thuff confined to impure limestone 

beds, and do not occur i n the s i l i c i o u s beds between the two productive horizons, 

or i n the purer limestone below the Sunnyside Productive beds. 

In addition to variations i n composition between the dif f e r e n t beds. 
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the ore-bodies are also controlled by the gabbro-diorlte s i l l s and by ths 

structure of the sediments. In general the ore occurs i n Impure llnestones 

along, or near s i l l contacts, and a s i l l usually forms the foot or hanging wall 

of an ore-body. In the Nickel Plate nine, the s i l l s tend to step down along 

the bedding and thus hare an average din greater than the sedimentary beds. The 

ore—bodies here do not follow the individual beds, but have a dip somewhat 

greater than the sedimentary beds. The s i l l s themselves are mineralised in the 

v i c i n i t y of ore-bodies, but the values are not s u f f i c i e n t l y high to stake or*. 

The s i l l s appear to have acted as harriers to the mineralising solutions, and to 

have produced favourable sones i n the bordering sediments f o r the penetration of 

these solutions. 

The Nickel Plate and Sunnyside ore-bodies occur along minor diagonal 

fo l d s , which have been supei-^osed on the major structure. The Nickel P l a t * 

ore-bodies are on the southwest side of the crest of an a n t i c l i n e and In the 

trough of the adjoining syncllne. The folding aopears to have increased the 

porosity of the atrate staking them more susceptible to uenetration of the mineral

i s i n g solutions. 

I t i s also worthy of note that f a u l t s are present l a ths v i c i n i t y of 

a l l ths known ore-bodies. Although most of the f a u l t s are believed to he post-

mineralisation, they may have occurred along pre—existing sones of weakness, 

which previously afforded easy access f o r mineralizing solutions. Adjoining 

areas In which such f a u l t i n g i s in evidence *nay represent favourable ground for 

orospeeting. 

Local 

Prospecting Is d i f f i c u l t because of the small atratagraphic section 

exposed over most of the property. Nxcept on the Banner clalw, the exposures 

of l i n e — s i l i c a t e rocks i n which ore Is l i k e l y to be found, a^e confined to the 

• • 
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lower members of the Nickel Plate Productive beds. On the lower uart of the 

property, the beds dip at a s l i g h t l y smeller angle than the h i l l , so that the 

showings 'say be expected to extend e^stw-rd, up the h i l l from the surface ex

posures. However, as the din o f the beds corresponds very closely to the slope 

of the h i l l , none of the showings following i n d i v i d u a l beds reach any great 

depth and In nany placss, they are cut o f f l a t e r a l l y by comparatively shallow 

g u l l i e s and gulches. 

as the whole property i s underlain by the Sunnyside Productive beds, 

these beds might he expected to he the more favourable of aha two productive 

horizons to prospect. Over most of the Hollo, Princeton and Horsefly claims, 

the ba*>e of the Sunnyside Productive beds, which i s the horizon In which the 

Sunnyside ore-bo dies occur elsewhere. Is at a depth of P^O to UoO feet below the 

surface. Although the mineralisation In the Sunnyside ore-bodies i s often mors 

massive than i n the Hlekel Plate ore-bodies, they are d i f f i c u l t to locate as the 

Impure llnestones, i n which the ore occurs, are comparatively fresh near the ore 

and, i n general, the are-bodies are not surrounded by a largo area of sparsely 

mineralised met.amorphic s i l i c a t e s as i n the case of the Nickel Plate bodies. 

the best ohanee la prospecting she Sunnyside beds Is probably to d r i l l 

near the surface showings In the Wlekel Plate beds, In the hope that the strmstmssl 

conditions giving r i s e to the surface sho-ing*, continue to depth and produce 

s i m i l a r mineralisation when the favourable Sunnyside beds are encountered. 

Surface Showings on fee Hollo Mining Claim 

Disseminated and massive arsenouyrite i s exuosed i n a large number ef 

p i t s i n l i m e - s i l i c a t e rocks on the Hollo claim. The best looking showings are 

i n the large area of sedimentary rock" on the western part of the claim. The 

beds here are dipping at a lower angle than ths slope of the h i l l and the mineral— 
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i z a t i o n observed i n the p i t s presumably extends u p h i l l to the •ant. Tarther 

up the M i l , where the elope has flattened considerably, there i s a good show

ing of arsenopyrite In C 15% Here the beds are dipping steeper than the h i l l . 

T)own the h i l l , j u s t beyond tha western boundary of the Hollo c l a i a , there i s a 

showing in the Sunnyside beds. These a l l l i n e up i n a d i r e c t i o n about H 70 V, 

suggesting a mineralized zone i n this direction, probably following soae minor 

structure. With this i n aind, holes Hos. 5» 6 and 7 were d r i l l e d between p i t 

C 21 and p i t C 15 to intersect the l i n e - s i l i c a t e beds i n which the showings at 

the top of the h i l l and those ea the sides are located* Boles 5 and 7 were 

continued deep enough to pass through ths Sunnyside beds. Holes 5 and & i n t e r 

sected some arsenopyrite mineralization In the l l m e - s l l i c a t e rock at about the 

same horizon as ths showings i n C 15 and C 21 . However, the sediaentary beds 

were narrow and most of the favourable section was occupied by d i o r i t e . Hole 

ho. 7 ancountered d i o r i t e to a depth of about 100 feet and oroved quite conclusive

l y that there i s l i t t l e chance of the surface showings below t h i s point extending 

any great distance up the h i l l . The d r i l l i n g into the Sunnyside formation did 

not y i e l d any encouragement. 

The mineralization l a G IS consists p r i n c i p a l l y of massive pyrrhotlte 
m - • 

with some arsenopyrite and Is somewhat dlffarent l a character from tha other 

showings In tha v i c i n i t y . The mineralisation occurs i n a limestone bed, but 

appears to be In a shear s t r i k i n g about S *t2 It and dipping south. Hole Ho. S 

was d r i l l e d to determine the character of t h i s showing. (Hesults not known). 

Other showings are exposed In p i t s i n small inclusions of l l a e - s l l l c a t e 

sediments In d i o r i t e on the Hollo claim. In the majority of p i t s , the sediments 

are dipping at a f l a t t e r angle than the h i l l , but I t Is u n l i k e l y that the mineral

i s a t i o n extends any distance u p h i l l , as the inclusions have only a very H a l t e d 
l a t e r a l extent. 

t 
lA^MUtSNMN* 
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Surface SS&StZMSB ™ £&g Princeton and fiorsofly Clalgs 

Most of tha showings on the Princeton and Horsefly claims ara In tha 

11 nte-silicate rocks on the north am port of the claims. On the Princeton claia. 

on tha north sic"a of IterB«fly Solon, there 1* considerable disseminated arseno

p y r i t e in a narrow hand of sediments, between two d i o r i t e s i l l s ne^r picket JK 

(150*15) on the geophysical l i n e TT. Above the a i l l , cholcopyrite and areonopyrlta 

ara exposed In p i t 036. To the south and ear.t, these beds hare been renewed by 

erosion along Horsefly Gulch and there i s Tory l i t t l e roon f o r or* on the property 

to the north. 

WW w*w ••*»» vim. 

South of the gulch, relatively aasslva ersenopyrlte, aceonuanled by 

pyrrhotlte occurs In calcareous bods In p i t s C2o and C?9» no*-* sparsely 

disseminated sulphides are present In 010 and O i l . In both C?6 and C!*9 tho 

mineralisation occur* i n calcareous beds on tha lo*"*r side of a d i o r i t e dyke, 

dipping southwest at a steeper angle than the beds. The d i o r i t e nay be In the 

form of a dyke which continues downward at about the sajoe din or I t nay be a s i l l 

l o c a l l y stepping down across the bedding. From the emosures i t i s uncertain 

whether the sulphldea continue uu the dip of the beds any gro-*t distance or 

whether the sdneraUsatloa Is confined to the vicinity of tha dykes. If confined 

te tha vicinity of the dykes, i t 1* passible that the orebodles any occur la 

favourable beds at lower harisone, near the lower contact of the dykes. 

The showings i n the northenst corner of the Horsefly o l a l a are d i f f e r e n t 

in character, the Mineralisation occurring i n east-»asfc shear sons*. wMch dip 

to ths south. C 3 , 0 ? and CI are on one of these sones and OS appears to he 

on I t s continuation on the othsr side of the d i o r i t i c i n t r - i * l v s . 07 and C7a 

are on a nor* poorly defined tone, about 100 feet south. Kear the surface the 

mineralisation i n the northern son* extends outward from the shear along a narrow 

limestone bed and i t i s possible that, at depth, where the shearing cuts favour-
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able beds, ore shoots say ocrur. Hols *o. H was d r i l l e d to Intersect the 

shear tone in the v i c i n i t y of the Sunnyside Productive beds. Where Intersected, 

the zone appeared weaker than at the surface. Nevertheless good assays have 

been obtained froa the mineralisation in these xones and this pert of the pro

perty apuears to be most favourable for furtnar orosuecting work. 

general 

In order to understand the application of geophysical methods to 

tha prospecting for mineral deposits, tha following information Is essential. 

The e l e c t r i c a l conductivity of a rock In nature depends almost e n t i r e l y 

on i t s porosity and i t s content of moisture. Thus, granularity, texture, de

gree of a l t e r a t i o n , the shape and orientation of the individual grains, etc., 

are of importance. Hardly two rocks are ever found in the sane d i s t r i c t that 

show i d e n t i c a l e l e c t r i c a l conductivity, and only a s l i g h t difference Is 

s u f f i c i e n t to enable detection with sensitive electric?*! niethods. 

Sedimentary rocks have, as a r u l e , considerably higher porosity and 

consequently also higher conductivity than igneous rocks. Gertain c r y s t a l l i n e 

rocks show extreme density, especially when they are fine grained, as f o r In

stance, quarts and certain acid l n t r u s l v e s which therefore, as a r a l e , stand 

out In an e l e c t r i c a l survey as very poor conductors. 

On the other hand, when the normal rock has been subjected to schist

ing, f r a c t u r i n g , shearing, f a u l t i n g , etc., the conductivity becomes highly In

creased, p a r t i c u l a r l y along the l i n e s of disturbance, so that they can be very 

e a s i l y detected and traced e l e c t r i c a l l y . 

By means of an a u x i l i a r y magnetic survey i t Is often possible to con

firm the conclusions reached In the e l e c t r i c a l survey, as certain rocks aag-
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n e t i c a l l y Are sore permeable, showing higher dens'.ty of the magnetic l i n e s 

of force than others. Thus i t Is often possible to determine magnetically a 

geological contact between, f o r instance, certain basic intrusiwes and. lavas, 

more acid rocks, etc. 

In addition, mineralizations containing magnetic minerals that often 

occur along l i n o s of disturbance nay be easily followed confirming the ex

istence of such l i n e s of weakness. 

In other words, by using these methods i n combination. I t i s possible 

to locate and trace, besides sulphide nine rail sat ions, tea extent of certain 

geological contacts, sheared, fractured or s l l i c i f l e d zones, quartz veins, etc., 

which are important factors i n the l o c a l i z a t i o n of ore deposits. 

I t goes without saying that a l l geophysical work should be ca r r i e d 

out i n closest coordination with the geology. 

Personnel 

Dr. G.K. Lowther was i n charge of the geophysical work and made ths 

preliminary Interpretations of the results. Mr. P.J.P. Gonsltt carried out 

the magnetic survey and Mr. l.s*. Brown the e l e c t r i c a l survey. 

liand Survey 

The l i n e s necessary for the geophysical survey we-*e cut and chained 

under the supervision of Dr. 3. Duff e l l . The l i n e s were run by compass •* 20 1 

on the Hollo claim and a* ?f) X on the Princeton and Horsefly claims. The l i n e s 

are thus nearly p a r a l l e l to the s t r i k e of the formations, but owing to the slope 

of the h i l l crosa formational contacts nearly at right angles, as well as minor 

cross folds which ap-near to have played a part In the l o c a l i z a t i o n of the 

mineralisation elsewhere. The l i n e s were chained and uicketed at 50 foot Inter

vals. The loca t i o n of the l i n e s and the numbers on the pickets are indicated on 
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the map showing the e l e c t r i c a l result'-. In a l l , 17 ,300 feet of l i n e s were 

cut and chained, and i n addition, the c l a i a l i n e bstween the Horsefly and 

Princeton claims was chained, 

Methods 

The areas were surveyed both e l e c t r i c a l l y and magnetically. A 

sensitive variometer (Schmidt Balance, Aakaala type) was used to measure the 

v e r t i c a l component of the earth's magnetic f i e l d . Observations wars taken at 

50 foot intervals along profile lines and It was found that owing to the 

irregular shape and d i s t r i b u t i o n of ths magnetic anomalies, additional observa

tions at 50 foot intervals between the p r o f i l e s were necessary over the greater 

part of the area covered. Seven and a h a l f f i e l d days wars required to cover 

an area of approximately U3 acres. 

X l e c t r l c a l l y the survey was carried out by means of a ratiograph 

Instrument and by electromagnetic method*,. The use of the ratiograph not only 

permits the detection of very small differences i n e l e c t r i c a l r e s i s t i v i t y , but 

also of distinguishing between the differences due to the inevitable v a r i a t i o n 

la surface resistivity and those caused by variations in deep seated formations. 

Thus It Is possible to detect changes la rock structure from point to point 

even though they be covered by heavy overburden. The electromagnetic method 

was used to check the characteristics of the conducting bodies traced across 

the north end of the Horsefly claim. This method determines the differences In 

Intensity of an electromagnetic f i e l d Induced by an alternating current In aa 

Insulated wire l a i d upon the ground. Wine thousand four hundred feet of p r o f i l e 

l i n e were surveyed i n Sj f i e l d days by the r&tiograph method and ? day* ws**e 

spent resurveying u 3 5 ^ faet of the same p r o f i l e s by the electromagnetic method. 
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results or rm O^OPHTSTCAL g g g m 

The gaps 5-10U-1 and 5-10*1-2 

The results of the ''•eophysical surrey are shown on the naps accompany

ing this report. 

Map No. 5-loU-l shows tha results of the magnetic survey. The numbers 

express i n gamma units the r e l a t i v e strength of the v e r t i c a l component of the 

earth's magnetic f i e l d . Points of equal v e r t i c a l i n t e n s i t i e s (h* pole attraction) 

are coloured blue and negative i n t e n s i t i e s (3 pole attraction) are coloured red. 

Beeper colouring Indicates greater intens i t y . 

t i o n of the e l e c t r i c a l r e s u l t s . The e l e c t r i c a l disturbances observed on the 

p r o f i l e l i n e s are correlated by means of i s o - l n t e n s l t y l i n e s and coloured orange, 

deeper colouring i n d i c a t i n g stronger conductivity. 

most of the geophysical **>rk over areas underlain b y sedimentary rocks, where 

regular mineralisation nsar the surface i n both sedimentary and d l o r i t l c rocks. 

The Intensity of e l e c t r i c a l and magnetic anomalies obtained over 

sulphide mineralisation decreases rapidly as the depth incrsasas. Where 

mineralisation i s comparatively strong near the surface, the anomalies due to 

the surface mineralisation completely mask the weaker effects due to mineraliza

t i o n at greater depth. Where the mineralisation i s weak near the surface, the 

anomalies obtained ara d i f f i c u l t to distinguish from anom&lle* due to larger 

bodies at considerable depth. On the property i t was found that the d i o r i t e 

Map Eo. shows the geological observations and the interpreta-

Seneral 

Preliminary work on the property showed that i t was advisable to do 
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in nartieular.contained so many irregular!-/ mineralized areas that I t was Im

possible to locate with certainty commercial mineralization at any great death 

in sediments belo^ the s i l l s . 

Thus i t wns found that sulphide mineralisation of possible economic 

ralue could be located di--pctly only i n the higher TSlekel Plate formation. I t 

i s believed, howov^r, that the results indicate the more favourable places to 

d r i l l the underlying Sunnyside Productive beds. As already pointed out, the 

normal type of orebody i n tha d i s t r i c t i s not only confined to the favourable 

l l a e - a l l l c a t e bed-, bat In addition follows along minor cross f o l d i n g . Any 

folds or other minor structures l o c a l i s i n g the arsenopyrite mineralisation l a 

favourable bods near the surface, would be expected to continue downwards 200 

to HoG feet and might result In the l o c a l i s a t i o n of s i m i l a r mineralization im 

favourable beds at l o ^ e r horizons. Thus by loc a t i n g the position and trend of 

mineralization In the higher beds, and assuming that the areas of strongest 

mineralization follow d e f i n i t e structures, the raost favourable sections In which 

to d r i l l the underlying Sunnyside beds are automatically indicated. 

In addition the survey indicates the major f a u l t s and shear zones 

trending across the nromerty. f a u l t i n g i s present l a the v i c i n i t y o f p r a e t l c a l l y 

a l l of the orebodles i n the d i s t r i c t and, although i n most cases the f a u l t s ara 

l a t e r than the ore, they seem to have occurred along pre-existing zones of weak

ness, which e a r l i e r afforded access to mineralizing solutions. On the property 

I t was possible to follow f a u l t s which are d e f i n i t e l y e a r l i e r than the mineralisa

tio n . As the f a u l t s are mineralized and the mineralisation at the surface shows 

a tendency to sore-d out from the f a u l t into favourable beds, i t i s believed 

that, where these f a u l t s inters.-ct the favourable Sunnyside beds, there Is a 

p o s s i b i l i t y of l o c a t i n g orebodles of economic value. 
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The Magnetic Results 

In Interpreting the results shown on the magnetic map, the following 

general information should he borne i n mind. 

(1) The magnetic anomalies are due p r i n c i p a l l y to the presence of 

magnetite and pyrrhotlte. 

(?) Mineralization near the surface results In sharp and Irregular 

p o s i t i v e and negative anomalies. Mineralisation at depth results i n a smoother 

anomaly of we-ker Intensity but spread over a greater horizontal distance across 

the s t r i k e . •* - • * • * 

(3) Steeply dipping magnetic bodies produce the strongest magnetic 

anomalies and the maximum positive i n t e n s i t y i s vary nearly v e r t i c a l l y above the 

upper end of the body. 

(U) Magnetic anomalies dipping gently to the west and approaching the 

surface at the western end (conditions on the lower part of the Hollo claim) 

produce a r e l a t i v e l y weak magnetic p o s i t i v e anomaly along the south side and 

southwestern end of the body and may have a s l i g h t negative anomaly along the 

northern side near the we*tem end. 

(5) Magnetic tests made of pyrrhotlte obtained from surface a i t s and 

d r i l l cares on the property showed that I t s aagnetle character i s t i c s varied 

between wide l i m i t s . In places I t Is strongly magnetic while In other places 

i t i s p r a c t i c a l l y non-magnetic. The absence of a magnetic Indication,therefore, 

cannot be r e l i e d upon as indi c a t i n g that there Is absolutely no pyrrhotlte 

present, although I t i s almost certain that any large bodies would be Indicated. 

Where weakly magnetic pyrrhotlte Is sparsely disseminated i a arsenopyrite 

mineralization, however. I t might not produce any noticeable magnetic reaction. 

The magnetic results on the whole sho*" many strong and irregular 
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positive and negative anomalies over the area surveyed. The character of those 

indicates t h a t most o f them are due to small concentrations of magnetic mineralisa

tion (magnetite o r pyrrhotlte) comparatively close to the surfaee. 

The most marked anomaly extends in a northerly d i r e c t i o n across geo

physical survey l i n e s a, B and C. Tests on the d i o r i t e beneath the southern 

part of the zone show that tha rock i s very magnetic. Although the d i r e c t i o n 

of the Indication i s nearly p a r a l l e l to the s t r i k e , i t i s almost at right angles 

to the normal trend of the sedimentary rocks and s i l l s down the h i l l , and there

fore does not appear due to a magnetic horizon i n a s i l l . I t i s believed to be 

caused by a d l o r l t i e dyke s t r i k i n g nearly p a r a l l e l to the formations, but dipping 

west at a steeper angle than the formations,thus accounting f o r i t s trend at 

the surfaee. At the northern end of the anomaly, between C and CI l i n e s , the 

magnetic disturbance becomes considerably broader and another Indication occurs 

about 125 feet farther west on CI l i n e . These may be due to magnetic mineraliza

t i o n i n the sedlnents adjoining the dyke. 

The anomalies extending eastward from the major zone are a l l narrow, 

indicating features near the surface,and may be due to mineralization extending 

outwards from the dyke, possibly l a fractures In the adjoining rocks, or perhaps 

to small apophyses extending outwards from the dyke. 

A p o s i t i v e anomaly due to pyrrhotlte occurs over p i t s CI, C? and C 3 . 

The fact that t h i s does aot continue wast on the other side of the d i o r l t s doss 

not orove that the mineralization ceases e n t i r e l y , as the pyrrhotlte may be re

placed by non-magnetic pyrrhotlte or arsenopyrite. 

Tha magnetic indications obtained on the Rollo claim are a l l very l o c a l 

and there are no anomalies which can be interpreted as a large magnetic orebody 

extending up the h i l l p a r a l l e l to the dip of the beds. 

• 



L U N D B E R G L I M I T E D P A G E N O 20 

Tha e l e c t r i c a l Penults.  

OB the Ttollo Claim 

As might he expected, strong e l e c t r i c a l indications were obtained i n 

the v i c i n i t y of the p i t s on the lower part of the Hollo claim. The strongest 

anomaly occurs just south of P i t s C?5, C?fc and C21. This i n d i c a t i o n aonaare te 

s t r i k e about S 55* The hole? d r i l l e d up the h i l l from these showings w«re 

d r i l l e d along a section l i n e s t r i k i n g S 69* £ so that a l l the holes are s l i g h t l y 

north of the projection of the maximum part of the e l e c t r i c a l indication up the 

h i l l . However, as these holes showed that the favourable hods wars largely eat 

out by d l o r l t i c intrusives and there i s no reason to expect more favourable 

conditions immediately to the south, further d r i l l i n g i s probably not warranted. 

As the beds dip at a lower angle than the slope of ths h i l l , the mineralisation 

giving the Indication, i s removed below T l i n e . Since i t appears to be cut out 

by d i o r i t e a short distance above l i n e S, there Is i n s u f f i c i e n t room for ore-

bodies of commercial s i z e . 

Another strong e l e c t r i c a l indication, also s t r i k i n g about S 55* was 

obtained immediately to the south. The maximum anomaly occurs on l i n e X where 

It coincides with a magnetic Indication probably duo to pyrrhotlte. The 

pyrrhotlte-arsenopyrite mineralization observed i n P i t CIS is on the northern 

side of this conductor. I t has already been pointed out that the a l n e r a l i s a t l s a 

i n t h i s p i t d i f f e r s from that i n the p i t s to the north i n that It appears to 

follow a southeasterly s t r i k i n g shear zone. Hole So. S was d r i l l e d to investigate 

the surface shoeing in CIS at greater depth. The mineralization encountered in 

this hole Is not known to us, but i t i s reported that no values were obtained • 

'"Personal communication from Dr. Dolmage. 
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Although the e l e c t r i c a l indication on X l i n e l a Much stronger than at hole Ho. 8, 

I f the results obtained from d r i l l i n g sura completely negative there i s l i t t l e 

space for commercial ore to the west . 

On the Horsefly and Princeton claims 

Strong westerly trending e l e c t r i c a l indications were obtained across ths 

Horsefly and Princeton claims due, i n pert to sulphide mineralisation, and i n 

part to f a u l t i n g . The strongest e l e c t r i c a l i n d i c a t i o n was obtained along the 

bottom of Horsefly gulch, and i s believed due p r i n c i p a l l y to f a u l t i n g . The 

width end Intensity of the conductor shows that the rock Is badly shattered and 

broken uo over a wide sane. There i s no evidence of mineralisation in the f a u l t 

i t s e l f , but sulphides are exposed i n l i m e - s i l i c a t e beds on both sides of the 

f a u l t . About 100 feet north of the f a u l t , at picket JB (ISO 1*) on l i n e ft*, a 

calcareous bed between two s i l l s contains disseminated arsenopyrite and i n p i t 

C36, above the upper d l o r l t l c s i l l , chalcopyrite occurs as w e l l . Immediately 

south of the f a u l t , massive arsenopyrite occurs i n 026 and C*}. 

Branching eastward from the major f a u l t , three sonas of minor shearing 

were traced across the northern part of the Princeton and Horsefly claims. P i t s 
i ' • » 

on the eastern part of the horsefly claim show that the two southern "breaks* are 

mineralised with pyrrhotlte and arsenopyrite and some good values have been ob

tained. Tha northernmost of the three xones has not been prospected, but as the 

i n d i c a t i o n i s s i m i l a r to the two zone- immediately to the south. I t i s also pro

bably pre-ninerallsation and may contain sulphides. 

A p o s i t i v e ma^n^tic anomaly, due to magnetic pyrrhotlte, occurs over 

P i t s 0 1 , C 2 , and C3 on the central sh>ar sons. Ths absence of a magnetic Indi

cation at the other places alonr the sonas does not necessarily mean the complete 

absence of even pyrrhotlte however, as tha a^gn^tle c h a r a c t e r i s t i c s of pyrrhotlte 
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found on the property varied between wide l i m i t s . I t Is noteworthy that no 

Magnetic anomaly W - B obtained over tha mineralization i n C7 on the most southerly 

of the three zones. 

The strongest i n d l c r t i o n s of conductivity obtained over the three zones 

occur near the i r intersection with the main fault down Horsefly Gulch. Of the 

three zones, the most northerly i s the strongest and narked anomalies were ob

tained on A l i n e at the north boundary of the Horsefly claim and on G and CI 

l i n e s i n the v i c i n i t y of two strong mtvnetla Indications. As already explained, 

the most easterly of the two magnetic indications la ea the continuation of the 

northerly trending magnetic anomaly,which was Interpreted as a dloritlc dyke. 

However, tha magnetic anomalies over the shear zone are wider than to the south 

and may indicate mineralization In the shear son?s at the sides of the dyke, o r , 

as the Indication i s s l i g h t l y separated from the remainder of the anomalies to 

the south, may bo due e n t i r e l y to mineralization In the shear zone. In order to 

test tha two northerly conductors i n the v i c i n i t y o f the magnetic anomalies, the 

following holes are recommended:-

Co-ordinates I n c l i n a t i o n Direction Horizontal Length 

Sole Ho. 1 70O0H,Hl?0« J3* . I TO S 555 

Hole to. 2 69^53,^15*1 3Q*> W 29 1 2*5 feet 

I f the magnetic anomaly to be intersected by Hole Wo. 1 i s due 

p r i n c i p a l l y to a d i o r l t i c dyfca, i t is believed that the hole has been locatad 

so that I t w i l l pass through the dyke while s t i l l within the shear zone. I f i t 

does not, however, a steeper hole should be d r i l l e d to latersect the conducting 

zones in the sediments near the footwall of the dyke. From the r e s u l t * of these 

two holes, i t should be possible to determine the dip (believed to be south) of 

these t*-o zones and It i s then recommended that deeper holes be d r i l l s to cut 
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the Sunnyside Productive beds near the downward continuations of the shear sone*. 

S r i l l Hole Ho, 3 I s recommended to cut the most southerly of the three 

cones. From the e l e c t r i c a l indication, this appears to he less favourable than 

tha other two. Uowevar, t>*e h o l e should give the approximate dip of the xone ami 

i f any encouragement i s encountered, a deeper hole i s recoTraended to intersect 

the Sunnyside Productive beds near the downward continuation of this sons. 

Farther south, another strong e l e c t r i c a l conductor was obtained from 

picket ION (500'If) on A l i n e to beyond picket ICS (OOO'S) on U l i n e . This i s 

believed to be the western continuation of a f a u l t mapped on ths T e r r i e r claim. 

As evidence of mineralisation was obtained In a survey of the T e r r i e r claiw In 

the Sunnyside beds Immediately south of thi * f a u l t , D r i l l Hole Ho. U i s re

commended to cut the Sur.nyslde beds on the Horsefly claim In about the same 

r e l a t i v e p o s i t i o n to the f a u l t . 

A marked e l e c t r i c a l disturbance occurs on l i n e U from 93 to l^S. 

This appears to be due to a fractured zone running at an acute angle to tha l i n e , 

but the correlations shown are m t d e f i n i t e . To outline this tone accurately 

would require e l e c t r i c a l measurements along l i n e s at right angles to thoe 
• ' i '• .... . 

already run. As the rooks at ths surface here are very s i l i c e o u s and W-3 f racier-

ing, as f a r as I s known. I s of no special economic significance, the additional 

work Involved was not considered warranted. 

With regard to the showings i n C9 and C26, I t Is bellowed that a 

l i t t l e surface work would show whether the mineral!sation i s extending up the flip 

of the beds or i s confined to the v i c i n i t y of the dykas. I f the n l n * r a l l T a t i 5S 

i s much rtronger clo*e to the dyke*, a hole i s recommended along the foot w a l l sf 

the dykes at an angle o f about 6V)° west to intersect the Sunnyside formation. 
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gUMHAKT 

On the Rollo C l a i a 

Strong indications of conductivity, due to mineralization i n beds near 

the surface were obtained on the l o - e r part of the Hollo c l a l n . There l e l i t t l e 

l i k e l i h o o d however of orebodles of commercial size i n theae Dade as they ara 

cut o f f to the west by the slope of the h i l l and d r i l l i n g to tha oast showad 

that mo^t of the favourable horizon i s occupied by d i o r i t e . 

Unfortunately the holes into tha Sunnyside formation are s l i g h t l y 

north of ths main nlnerallzed zones Indicated e l e c t r i c a l l y . However, as 

p r a c t i c a l l y no mineralization was encountered i n these beds and they are 

p r a c t i c a l l y unaltered where Intersected, I t i s doubtful i f further d r i l l i n g i s 

warranted. 

Qn the Princeton and Horsefly claims 

An intensely sheared and shattered zone was found to extend down 

the bottom of Horsefly Gulch. Extending eastward from this main f a u l t , three 

minor zones of frac t u r i n g ware located, two of which at le a s t , are mineralized. 

Three holes are recommended to Intersect these tones near the surface, two of 

the holes to Intersect the most northerly of the zones beneath the magnetic 

anomalies. Prom the results of these holes, i t should be possible to determine 

their dip and obtain some idea of th e i r importance. Deeper holes are then 

recommended to intersect the Sunnyside fonsation on the downward continuation 

of these zones. 

A fourth hole i s recommended on the Horsefly claim to cut the Sunmysids 

Productive beds south of a f a u l t which extends east onto the T e r r i e r claim. 

Geophysical evidence was obtained of mineralization i n the Sunnyside beds south 

of this fault on the Terrier claim. 
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Trfc a d d i t i o n a s n a i l amount o f s u r f a c e work I s recommended at C?6 

and to d o t n r a l n a whether o r mot tha m i n e r a li r a tIon l o c a l i s e d along 

the lower c o n t a c t o f t'^o dykea expo-ad. In theme -»lto. I f no, a hole I s re-

co-tended j\t G?S In the eadirwnte a l o n g tho f o o t b a l l a f tha dyke to I n t e r s e c t 

the fMnnyride bode. T in h o l e should he d r i l l e d to the nest at an angle of 

about 60**. 

gtunrestad D r i l l tfol^n 

Bole Ho. Co-ordlnatee 

1 

2 

3 

1* 

70O01TtU120B 

lS^55 tHl58T!t 

Directton 

B 70 B 

H 29 K 

* 

Inclination, 

30* 

30-

hf>» 

65* 

• 

Horltontsl Length 

35-5 feet 

?Uf> feet 

155 foot 

About 3*>0 foot to Intersect 
fhinnyslde Productive 'beds. 

Montreal, **»ue. 
necenbor 9 t h , 1937< 

1%,-. 

Eespectfully subsdtted. 

ft.TC. T*o*thar, Ph.D. 
Pl e l d Geologist 

ATnrovedt 
Pans I.undbarg 

President 
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