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SUSMARY AND CONCLUSIONG

In the Slocan Digtriet, Sritish Columbia, the formations, beginmming
with Palecgsoic ones to the esst, and ending with Triessic, snd possibly Orete-
cecus ones %o the west, lie in an are, concave westward, The scutherly exter-
sion of the Trimssic flocar Series has been replaced by granite, snd the
supposedly youngest rocks to the west have alse been granitised. Hest of the
ore deposits lie in the Fleesn meries, nerth of the Nelsen granite.

Xelowns Mines Hedley geologists have determined that the Zlocan
Series was deformed into a system of recumbent folds, cue on another; these,
beginning at the bettom, are "ayne resunbert antieline, Uusen 3ess recumbent
syneline, Silver Ridge recumbert antisline,

The axial planes of these recumbent folds ere themselves folded
inte (1) a fan of bread anticlines end synelines that diverges eastward, and,
{2) & system of broad anbiolines and synolires noreal %o (1),

The lodes have moved as strike-glip faults with scuthern walls
earried eastward, and as pormal faults. They are offset on eastward and wesb-
ward dipping normel faulte related %o interbedding movements on the recumbent
folds., Dewswerpings of the axial plames eof the reoumbent felds on the lanks
of = broad, axial plane feld of elass (1) cmuses transverse panels that may
approximmtely paralliel s lode.

Ore is leealized on lodes near the axial plapes of the recumbent
folds if Shere is the appropriste asscclation of relatively weak and relatively
gtrong recks, Some speeific controls in sueh situations have beems (A Flung
ing noees in espeeinlly steep porticns of the ledes on strong-weak rock bound-
aries, (B) places in the uprﬁ;gmfy):m of & recumbent feld where a lode, smzling

asutely meross & transverse panel, ocrossoute part of the "normal” panel,
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SUMMARY AND CORCLUSTIONS (Cont'd.)

The presence of & few of the faverable fmetors is no guarantes
of ore. The list, at axy given place has %o be practically somplete, Be-
eause 1% l& very difficult to find all of thews features togebher, it is ree-
enmended thab, if further expleration is conbemplated in the Sloemn, several
prospects be investigated as neerly simultaneously ss possible,

The shanee of fimding, in the closely ivvestigated pert of the
Sloean distriet, an ore body larger then the largest already fousd, is son-

sidered to be practically nil.




INTRODUCTION

The Blecan silver-lead-,ine distriect of British Columbie has had

several pericds of mining activity, begimning in the last decade of the last /=~

eentury, Scme of ite mines, suveh as the Lucky Jim, Vieter, Standard, and
Mammoth are mow in production. According to Panl Billingsley (1847, p 11)
the total produstion frem the Slocan ares had been approximetely 163,620,204,
This figure has swrely inereassd during the past four years,

The geology of the flecan distriect has been studied by various
Canadion Covernment geologiste, Frevicous te 1088, the latest gemersl geolog-
ienl imvestigation had been by B, H., Cairmes (1935)., rlate 1, compiled from
old and new souross, is a rough sketeh of the diatriet geelogy. On 1t are
shown some of the mines of the district.

The interest of Kelowna Exploration Company (now Kelowsa Mines
Hedley Limited) in the Slocan district dates frem 1839, In that yeer Messrs.
Paul 9illingsley and W. C, Douglass visited the Sleocun and in August, Septem-
ber and Octeber, 1938, Yr, L. ¥, Cramer mapped, with plane table eontrel, the
Quoen Bess ard Carnation areas, In 1640 Cramer established plane table con-
trel in the Fayne mine area, and B, B, Mayo mapped the surface and underground
geclogy. In 1841, Hayo studied the geclogy of the L. H., Gold mine, of the
Wazhington mine, near the Payne, and mapped aceessible portions of 5 level of
the Queen Bess Mine,

in 1945 Kelowna Bxploration Company purchased the Oarnation group
of claims snd an option was ncquired on the Ruth-Hope group, eaet of the Car-
nation ground, In 1944, under the direstion of ¥r. Paul Billingsley, surface
mapping was begun in this area, and underground exploration was started on the

west Silversmith lode on Ruth-Hope groumd. This work, whieh ineluded also




INTRODUCTION (Cont'd.)

some underground mapping in the Stendard Mine, was supervised in the field by

- N, 7 v O (R SOV / ol
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Vessre, A, E, Buller and R, 8, Heehluman, '

In 1847, under the field supervision of Evans 3§, Maye, the west
#ilversmith investigetion wae concluded. The surfnce mapping was continued
through the field seasens of 1847 and 1948, during which time the Mammoth,
Carmation, Wakefield ard Pewitt underground werkings were mapped.

Underground exploraticr begar on Carmabion ground in 1049; the
geelegionl work was then under the field direction of W, M, Sherp. In 1950,
this direction pamsed to ¥r. John lLamb, whoe had taken part in the geolegieal
work sinee 1047, In July, 1981 the Carmation underground exploration wasg
stopped,

In 1649 an agreement wns evtered into belween Yelowna Expleratien
Company and Bralorne Mines Company te imvestigate and expleore the Queen Bess
and Idehe mine arcas. Surface and usnderground mepping for this investigation
was done by Kelewna geologiste igblt:‘% ;;érlﬁm. Underground exploration bee
gan in 1280 and is #till in proegress. -

In the fellowing report an atbempt is made to recerd the history
of inveatigotions by Xelowna geologisba, te review eritically the theeories
that have developed as a result of these investigations, end to diseuss the
remaining prespects for ore on Zelewnn Mines Hedley's Slocan ground.

it was originally intended to inelude with this report two more
plates, one a 400 seale reduction of all the 100 scale surface mapping done
by Kelowns geologists, the other a 1200 seale district mep shewing the posi-
tions of the prineipal recumbent folde with relation to the mines, There was

not time enough to prepare these but it is hoped thet they will be prepared

8,
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JHTRODUCTION {Cemt’d,)

in the near future, for in no other way m the results of the past four year's
field work be summariged snd releted te the possible fubture problems of Glo~
can exploration,

Alse planmed for this report was a complete list of this Company's
floean maps. The partial list at the end of the report does include ill S
pertant maps, and & casplete list is not esssntial %o an understending of
what has beer done, 1t is, howsver, important as ¢ mebtter of record, and it
will be compiled when the problem of filing and storing the Slocan data is
selved,

During the preparstion of this repert, I have had the benefit of
several conferences with ¥r, John Lemb, who prepared mest of the illustrations.
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GEQLOGICAL EETTIEG

Formationg - The Slocan distriet, (1.1) lies between Xoctenay
lake on the east and Slocen lake to the west, The cldest rocks are the Lare
desu series, with outorops along Kootemay lake, This series, which consists
of schiste, orystalline limestones and quertzites, lecally very intensely
metamorphosed, was origimelly referred to the late pre~Usmbrisn, but more re-
cert studies by govermment geologisbe, in the Stabte of Washingbon and in
southern Pritish Columbia, suggest 2 correlation with certain Palecsoie fore
mations. Dips in the Lardeau series are, in zenersl, mutcrlf; w&/’l&fc e ez,
Lardeau rocks are dispesed in a brosd, wesbtward-concave o.:v. ‘l:;t;gcr ém-—
tions lis within the coneavity. The upper coztact of the Lardeau series is
seid to be an unconformity, (Cairnes, 1085, p.32).

Overlying the iLardeau series is the ¥ilford group, which consishs
of slates, argillites, limestones, gquartzites, cherte, cherty greengtose and
various voleanie roecks. The evidence of fossils indicates that beth Carbonife
erous end Vesozoiec horigens are ineluded, No recognizable contaet has been
found bebtween these depezitas of the Paleozoic and Mesozoic eras. The Milford,
like the Lardesu, lies im an are, conenve westerly, or southwesterly, and its
dips are generally westward, although, nortihwesh of Heslo, are a large, nor-
therly-plunging synoline and antieline of ¥ilford rooks, and Cairnes states
{1885, p.41) that the strata are loeally vertieal, snd even overturned., The
significance of such cobservaticns has only recently become apprecisted,

The Xasle series, next in the succession, is partly intrusive,
partly extrusive, and partly sedimentery in origin. According o Cairnes
(1235, p.d4) "The series ... is made up of overlapping lenmses of veleanmie

flows, pyroclastic deposits, sand tuffeceous sediments assooiated with sheets,
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GROLOGICAL BETTING (Cent'd.)

dykes, plugs and laccolithic masses”, There are two serpentine members in the
Kasle series and these, se fayr as seen by FKelowns geoloyliets, appear So be
replacesente of coarse basie, or ultrabasie, tuffs, There sre alsc some miner
shert members. 7he serpentine, and some of the fragwentel rocks ars sshistese,
but sueh of the Fasle is said %o be mageive, This series alse displays the are
sustion, first poted in the Lardesu seriss, end indeed in somewhat sharper
forme Dips sppesred %o be meatly westerly, toward and under younger rocks. The
game was onee thought o be true of the dip of the upper ¥asle conbact, bub
sowe highly eignificert exvepbions were found ip 1840, Some inberesting ebser-
vations on the strustural behavior of the enstern Kssle cantact were presented
by Sanereft, (1919 B, pp. 44«45), The Milford syncline, morthwest of Yesle,
hag & core of Kasle recks, and these rocks transgress the Milford structure in
a manner thet suggests that here the Emsle intruded the Hilferd alony the syn-
clinel axis. Above the upper Eassle contast the basel portion of the overlying
Sloean series conbeine material derived by ercsion frem the Kaeleo series.

Fossils inmdicate that the flocen series iz Mesoszolc in age, and it
is probably Trisssic. This series, which is composed mostly of argillites,
with subordivate impure limestones and quarteites, lies along its contsot with
the Hasle, im & southwestward-concave are that resemblog the guadrant of e
eirele, #Within the comeavity, the arcustion iz still Pfurther sharpeved, ard
it becomes intensely plisated or rippled. Reversals ef dip are commen, and
these were omee Lhought to be sxpressions of upright folds in the Sleecan ser-
ies, Cairnes showed such upright Slpean folde in eross sections.

What appears Se heve been the mest intensely deformed portion of

the Sloean series is now cocupied by the vest sxparse of the Nelsen grenite,
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GEOLOGICAL SETTING (Uenmd'd.)

#ithin this granite, strips of Slocan sediments and swarms of flooan inelusions
suggest how some of the Tloesan series has disappeared., Heny small bodies of
granitie porphyry appear in the main bedy of Slocan sedimentz to the morth.

| On both sides of Slocan lake, south of Silverton, is & gently eastward-
dipping layer, seversl hundred feet thiek, of strengly erushed, mostly porphyri-

tie Nelson granite, Below this layer, and exposed along both shores teward the e
Yo
southern end of the lake, eare banded gneisses, apparently pert of a granitisged . 7

" terrane, Above the crushed layer, in the high mountains west of Slocan lake nre‘ -
various granites with iveluded slabs ef highly melemorphosed schists, gueisses,
merbles, ebo, It was once thought that these orystalline rocks correlated with
the Windermere series, (of which the Lardeau series is the upper part) but the
resulte of recent work by Canmadian govermment geclogists strongly suggest that
these are ne older than the Sleo¢en series and they may even be Urebtacecus in age.
Iff this is the ocase, then, #;mwimna from east to west soross the distriot, one
goes, in spite of appearances, from older to younger rocks,

Structure Fattern -« The grystalline rooks west of Slooan lake are

warped inte a brosd, anticlinal areh that, west of filverton, trends northesst-
‘ward, then eastward, to plunge umrﬁpojr Slecan lake and the Sleean sediments., This
oagbwardsplunging eryetalline snbicline geems te pive riae to a fan of easbwardly-
diverging ripples in the Slocan rocks and in the FHelson granite. Une of the

most promcunced of these ripples car be traced from the vieinity of 8ilverten
sastward through the mines Standard-lsmmotheCilversmith-Utios toward the upper
Kaslo conmbact, This fold is followed for part of its length by the Ctandarde

| Carnatipn~Bilversaith lede, to date the most productive strueture in the dige
triet.

The complicated structural pattersn, (Pl, 1) is cbviously a very
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GEGLLUICAL BETTING (Comb'd, )

striking anemaly in the general northwesterly trend of the cordillera., Regipnal
studies have zhown that suoh struetural anomalies sre likely e cocour on the in-
terseotions of major structures that follew several different directions, and it
has been suggested thet ore districts faver sueh intersections.

Lodes =~ '"he so-called lodes of the dietriet are faults, fissures
er shear gones that vary in width from a few inches %o more than 100 feed, With-
in the lodez may be veins, lonses, sheets, pipes or irregular bedies of quarts,
carbenate, gouge, breccis or sulphides, meostly pyrite, mlona awd(er) sphalerite,
The ere is in part fissure filling, in part replacements of gouge or brescis.

In the lucky Jim and %hitewnter mines, the ore replaces limestone.

The lodes are very widely distributed, They oceur in the Slecan
sedimentn, the Helson grenite, the Haslo series, sand in Miiford and Lardesu
recks eleng Kootenay laikre, Only a few of the many lodes are shown on Flate 1.
From the standpoinbs of trerdi and relation te district structure, the lodes ap~
pear to fall inte 4 elasses:

A, = Lodes that rellw(ripplu am)wd,, ﬁiﬁﬁ;& the trend of the
northern oontact of the Nelsen grenite, Hxamples, - the

| Standard-Carne tion-Silversnith lode, erd the Calenma Farme
: ML . v Hewitt-van Hei lede. These appear te be the strongest
A rs

i

Z 7 lodes M(m of them haa ‘hm the biggest producer/in the
W I s distriot, . ( il oo Tocely Lo v ARATDT ¥ty e ¥ wé}wm SHinilonir
. /" o4 ‘ 2
r) - He = lodes with northessterly trend that disregard local strue~

tures or are complementary to them. Bxamples, Payne, Wash~
ingbon, Surprise, Noble Five, Seranten, MeeAllister, The
richest Slocan ore bodies oscurred or these lodes, It is
thought that northeasterly f'issures, intersecting the lLueky
Jim ard Whitewater limestones, mry have provided inlets for
replacing ere solutions even though the resulting ore bodies
are sentrolled by wvaricus northwest-trending structures,

s = Lodes that follow, or approximately follow, older planar
strustures, pardicularly in granite., Exsmples, Uttaws, Sne
tersrise,
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GBOLOGICAL SETTING (Cont'd.)

Do = lorthwestetrending shears in limestene in Lueky Jim=Whitewater

- area, These are struoturally anslegous %o the lodes of olass

. 6, and the ore associsted with them may have been supplied
through fissures of Class B,

Mineralization - The mineraligation is as widespread as the lodes,

In the Xasle series a grester variebty of potentially waluable minersls ocours than
elgsevhers, but apparently nene of this mineralisatior can be extracted a% & pro-
fit, Many smll, high-grade bodiews ocour in the Nelsen granite, and at least
two of these, the Uttawm and the Enterprise are reported in production. At the
present high metel prices more of these may be worksble, but in 1041 ¥r, Arthur
lakes announced that in his opinion no money had been mmde na to that time from
ledes in the granite,

Some producing propertiss sre in Lardesu, and perhaps in Milford
and Slesan recks rear Aimswerth, but the preponderance of the commercial depo-
sits has besn and perbaps sbill is in the Sleoan geries in the New Denver-
Silverton-Sandon~ihitewnber area, in the northern, sedimentary portion of the
previcusly-mentioned fan of ripples, aleng lodes of classes A, B and D, In
this part of the district, therefore, Felewna Byploration Company began its ine

vestigations in 1930,
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INVESTICATIONS BY KELOWRA EXPLORATION COMPARY

(me of the mest striking features of tht "lecan digtriet is the
great Standerd-Carnstion-Silversmith lode, Aaalr;:; stated, this lode has
heer the most preductive strusture inm the distrist, Ite produstion hag ecome
mostly from twe mines, the Standard and the Silveramith, with a bread inter-
val of little explored lode botween them. In the 1620's a portion of this
lode, at & high elevetion, had been explored by Victoria Eyndionte, without
suscess, but in 1838 the Memmoth mine was discovered, thus helping somevhat
to close the gap bebwean the two big producers, It seemsd logiesl te suppose
that, in spite of Victoria Symdieate's experience, impertant ore bodies re-
mained to be diseoversd on the big lode betwsen the Hemmoth amd the Silver-
smith mines,

Another important fact had been the cceurrence of relatively small,
but very high grade, ore bodies on the lodes of olass B, In the vieinity of
the Carmation gap, one of the most important of these high-grade mives had
been the Queen Hess,

Before the bogimming of .1939 field work, Paul 31llingsley summere
ized the Sleoear cutlook in s report sntitled "Silverton-Sanden Area, Sloean
Distriet, B. C., Appreisal of Exploration Pessibilities”. Therein the pripe
eipal lodes were treated asg thrusts, An analysis of tomnages and grades of
ore from various ledes was given, which showed the contrast between the rela-
tively lsrge and lew prade ore bedles of the Standard-Carnation-filversmith
lode, and the smaller, hish-grade bonsngas such as the (ueen Jess and the
fmyne, The lack of previous detailed geologicnl studies, and the fact that
thousarde of feet of lode remained untested, were stressed. A progrem of

geolegical study was recommended, amd it was emphasiszed that oervoial ground
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INVESTIGATIONS BY KELOWNA EXPLORATION COMPANY (Comt'd.)

mugt be secured by eptiome befere the geological study began, Such options
were secursd with the help of Arthur lakes.

1958 -~ During late Swmer and Fall of 1938, L., W, CUrsmer, as-

L ottt

sisted by Richard Foreman, mapped with plane table sontrol om 200 scale, an
ares extending southward from the Nopiter axd ineluding the Queen Dess and

parts of the Jerinth, Wonderful, Black Colt, awd Carmmtien preperties. A%

that time the Eelewsa geologists were strongly influenced by the results of
earlier studies by Cansdian govermment geolegiste,.

Uramer's work had two very impertant results. First, a supposed
syneline, eallsd the Queen Bess symeline, was found on Jueen Sess ground and
was followed south~southeastward into the Carnation gap. Secondly, a band of
hard, strong quartzite was alse found on Queen Dess ground and traced southerly
into the Carmation gep. Purther, the possibiliby arcse that thie quarteite had
localized the bonanga stopes of the Queen Bess mine, It seemed, therefore that
hard, resistant formatioms, folded into synmolines and ercesed by lodes, were
the seoret of the lecalization of the riech cre bodies. Of course this lmow-
ledge made the Carnabtion gap appear more attrsctive than ever, although it
seemed from ¥r. Billingsley's sualveis that the big Standerd-Carnstion lode
might contain s relatively large, low gredes cre bedy, rether than a smaller
-m of bonmnga type.

A%t the end of the 1838 field semson, spparsntly, efforts %o aequire
an eptien on the Gueen Bess propsrty had failed. In & letter "Slecan District
Ueelegionl Study® to Mr. 0. P, Bbeling, ¥r. J, W, Wercer wrote "It would be
most desireble %o secure a continumtion of ore of those high grade mines but
that seems te be out of the question at presenmt.” However, by the time the
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INVESTICATIONS BY KELOWNA SXPLORATICE COMPANY (Cent'd.)

1840 field work began, en eption had been secured on the Tayme greup.

1940 ~ In August, 1940 plane table control was sstablished on Payne
ountain by Cramer and ¥ayo, and Yayo mapped the surface geclogy on the iﬂh'af
200 feet to the ineh, and the acoessible undergroumd geology or the soale of 40

Greree

feet to the imech, Arthur lakes, essisted by Jesn Peterson, did the underground
surveying. |

During nmlﬁshﬁonﬁ of the plane %eble conbtrol, it was noted that the
sedimentary rocks in the vieinity of the Payne mine dipped toward the center of
en slongeted, trough-like structure, thus suggesting & syncline, like the Gueen
Bess syncline., The rock type im which the Payre ore body wus formed appeared
to be limestone whieh, as later sesn underground, was looally silieified, form-
ing & hard, strong rock semewhat like the Gueen Bess quartsite.

Tthe underground mepping failed to reveal the supposed syncline, and
re-consideration of the surface mapping brought out the confusing fset that the
limestone, which cceupied one flank of the supposed syneline, wae not repeated
on the other flawk, At ons place on the ¢liffy northern slepe of Fayne moun-
tain sguthwesterly dips were almost direotly over northessterly dips., This eb-
gservation should have furuished the key to the structure of Payne mountein, bub
at the time ite significance was not realized,

Underground, it was noted that the Fayne lode followed nertheastward,
stespened and turned nerthward where it entered the stronger rocks (silicified
limestone, hard slabby arglillite) thus ecausing a loeal, steep nese in the
southeastward-dipping lede, The ore hed deposited meinly om this moss (Fl. 2],
The ore wes mostly inm the streanger rocks, bubt on er near the boundary between

shrong and wesk rogke.
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INVESTICATIONS BY EELOWRA EXPLORATION COMPAR (Cont* d.)

1841 ~ Begimning in August, 1941, ¥ayo mapped first the underground
and surface geology of the L. H, Gold Hine, south of Silverton, then the surface
and underground geolegy of the Weshington mine, eust of the Payne, Becavse of
the unsatisfectory result of struetural investigetions on the Payne the yser bee
fore, it was decided to mmke one more section meross the supposed Payne synoline.
It se happened that & small ¢liff was situsbed where the reversal of dips occurred.
At the tep of the ¢liff, dips were southwestward; at the botbom northeasbward,
From & trail at the foot of the cliff it was possible actually to see the scuth-
westerly dips steepen and turm over t¢ besome northeasterly, The strucbure was
ebvicusly & recumbent fold, bubt there appeasred %o be ne way of deoiding whether it
was a reoumbent anticline or syncline, hma- it was eslled the Payne everturn,
With this diseovery, the underground structure of the Payre mine (Pl %) made
sense. The VYayne ere trap (loenligzer) then, ineluded three elementsi= ) the
boundary hetween atrong u\i weak rooks, b) the steep nose in the lede, ¢) the
Payne overdurn, |

iy recornaissence, the overturn was traced for a swriace disbance of
10,000 feet in a southwestwardly~coposve sre., It was seen that this structure
lay west of the Washingbon workings, in ground wheore the Wasbingbon sand other
lodes were not known. Ir an effort te find out v&lﬂsr the Waghingbon vein would
axtend to inbersect this struoture, & bwlldoger out wes later made on the sovthe
wasstern slope of Fayme mountain where the comtlmuation of the vedin should have
eppeared, but mothing recognizable ag Weshington vein was foumd, The results of
the structural sbtudy were presented im a letter e Mr, W, 0, Dougleass, entitled
"Irmvestigation of the Washington Froperty, Slecan Diatriet, Gritish Columbia”,

During the game fleld semson, one day wes spent on Jueen Bess surfmce,
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and twe days on GQuesn Besg B-level, It was seen that the underground shrueture
did not fit the coencept of a Queen Hess symeline, but net esough information
gould be gained %o reveal Yhe true structural comditlon, Tt wes sean, however,
that the bonsnss sbope was in gquardeite, and that the Gueen lese lode, as the
Fayne had done, steepened ms it entered the hard reck. These findings were re-
ported to Yr. Dougless in a latter enmtitled "Report on Visit %o Cueen Bess Froe
perty, Slocan Distries, B, 0.7

There was no further work by Relowss Exploretion Jempany in the Sloean
Distriet until 1848,

1848 -~ 8y 1946, the economies of mining in the Sloecsr distriet hed
changed considernbly from the status of 1541. In 1841 the prices of lead, zine
and silver were respecbively 35.384/1b,, 5.41¢/1b, and 387 02, This had ohanged
by 1648 to 8,78//1b., 7.01¢/1b, and 60,44 /8. The new prices, which were to go
still higher, favered the lurge, relatively low-grade ore body, and at the sane
tinme made the small bomanse even mere attraective,

Felowna Zxploration Compuny had, meamvhile, purdhased the Caraation
group of eclaims, and was nepgotisting for ewnership of the Wakefield group. To
provide a starting point for this exploration, end teo provide s more jimmediately s

acceseible target, anm option was seoured on the Ruth-Hepe property. Sendem, o
then (Pl. 1) heosme the bage of operations,

On Jipuery 18, 1948, Robert §. Hoshlsen sulmitted a report entitled
"8ilverton=Sanden Area, Slecan Distriet, British Colusbia®. In this report,
Hoshlman noted under ore cvostrels the intersections of folds with velps, and
vein and fault interssctions. Two possidble ore btergete, the intersestion of
Gueen Deas syncline with the Carnation lede, and the intersestion of Washingbon

-
5§
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vein with Payne overturn were listed,

The 1946 field and undergrousd work was under the direotion of r. :

r-f‘ﬂ_i

Faul mﬁimgnhy. wmhing geeloglat, snd was supervised in the {ield by pity

vfadt Loy Febr/ T

4, B, Buller imé gw 3. lioehlman, Huth 8 level was rehebiliteted, and & new lage
eral, the 501, was started %Yo explore the westward soptimustion of the Silver-
enith lode, The "mill" level and the 5, 4, 3 and 2 levels plus sub levels und. |
raises of the Buth mine were mapped sg were the filversmith 10 level and parts
of the Slocan Star and Blocan Hing mines, the main sdit of the Wenderful mine,
the lamseot workings, the adit level of the Sleocsn Bey and parte of the b and €
levels of the Standard mine, The Hammoth mine, and accessible parts of the Care
netior workings were briefly visited, OSurface mapping was done in the Payne-
Washington-8locan Zoy areas, the Slosan King-flocan Star erea, and along roads
and trails (which bad to be "swamped”) in the Ruthe-Ivarhos ares, the Hinniechaha-
Carnation ares, ivening basin, ¥ild Goose basin, Yakima-Sunshine arem and on
Idaho Peak., lLats in the season, W. M. Sharp mapped part of the Stendard surface.

fharp'= mapping first brought out plaianly s fesature later observed
at mapy plsces aleng the Standsrd-Carmatiom-Silversmith lode and on some other
lodes, The lodes are locally bordered by bread genes in whick the dips and
strikes of the sedimenta are spproximetely parallel te the atiitudes of the
lodes, These bands have been eanlled "tronsverse pansls” because their structure
is trapnsverse %o the 'normal’ northerly or northwesterly strike of the Sloesn
sedimests, In the Standard ares the transverse panel appears to be folded, as —~
suggested on Flate 1o oo ol )

During the summer an option had been cbtained ex Payme-iashingbon

ground, and in the fall, & crew opsned, re-conditioned and retimbered the
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fiaghington 4 level portal. It was planned to do surfaee mepping on the Washing-
ton the follewing yeéar, and to start exploring for & westward contimuation of
the Wasghington vein acrose the Fayne overturn,

On one of his visits to Samdon, M¥r, Billimgsley, with A, ¥, Buller,
in studying Oramer s 1959 maps, nobiced that at one loeality the northesstward.
dipping limb of the Queen Ress synoline was almost vertieally sbove the south-
west=-dipping 1imb, With the example of the Payme everturn in minﬂ, they realized
that the Jueen Hess synoline was itself an overturn, whioh they nmmed the Gueen
fees overturn. This explained why the strucbure on the Unsen dess belevel
failed to fit the coneept of & symeline. FHelowna geologists were now freed once
and for all from the earlier idea of wpright felds in the Sloean series.

A field party from the B, O, Department of Minmes, directed by Dr,

W, 5. Hedley, spent the summersof 1046, 1047 and 1048 in the Sandon area, In-
formation was exechanged betwesn this perty and the Helowns geclogiste, One
member of the Jpvernment parity, a Dr. Black, postulated that the (ueen Bess
overturn, consave southwestwerd, was A recusbent anticline. This mede the un-
derlying Payne overturp, ceneave northeastwerd, & recumbent synoline, and the
S8ilver Ridge overturn, s northzastwardly-concave structure shove the Jueen Hess,
and exposed near the highest swmmite on Silver Ridge, & secend overturned sym=
eline, Unfortumately, the mature of Dr, Black's evidenee is rot known, Kelowra
geclegists were of the opinion thet the Queen Bess was & recumbent syneline, and
thet the Payne and Silver Ridge were antiolines, although proof was lacking,

e, Billingsley, using Mayo's 1940-4]1 mapping, drew a number of
eross sectione through Payne wountsin and showed thet the axiel plane of the

Payne overturn, which dipped nertheasterly in the vioinity of the Peyne and
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. Weshington wines (Pl. 2) reversed its dip on the mouthwestern slepe of Payne

mountain so that, on the southwest side of Carpenter creek this overturn should
appear in the upper workings of the Ruth mine. Sarly in 184%, 3uller was able
to confirm this by observations om bYhe Ruth upper levels (Pl 3). The conespt

of district strueture and ore, then, was about as indicated balew:

: .
e (3 \01@ o .»...h.;.--—‘S‘ 4 / ey / ﬂ “7}? e O v (7‘7
— . ‘)_) Q.B.Mme Glucen (Sess Ov #
..f:".g;‘w/ij, 2 --h"k.w M‘__‘_._____,.,.a.af :
_\___"‘:: i ¢ ;; ."/7 1?‘HZ ,\.{me, P /&yne; Mine
R {:’ o S Faygne Ov '
N B \ «
; thfme M1+ N\
¥ige 1 = Sechion through &
Sanden ares, Slocan ‘§ U
liot %o seale. §

Dismond drilling from the new Ruth 501 lateral feiled to reveal ore,
except that ome hole, N=f had a 94" interseetion of mineralized lode that assaved
Ag 0,71 o2./ton, Pb 0.70%, Zn §.38%, Perhaps this intersection was the factor
that led te the deoision to cenbimue the Ruth undergreund exploration in 1847,

Under date of November 8, 1948, %. 8, Moshlman submitted a "Prelim-
inary Report on the Slocan District, British Columbis, Cansda", The report
was divided ivbo three seetions, I) The Slocan Distriet, 11) (a) RutheHope
Area, (b) Carmstion Ares, I11) Western Exploration Compeny - Standard, Memmoth
and fnterprige Wines. An option, or a merger with Western Exploration Company,
then under consideration, was not thought by boehlman to be very attractive,
Further geologioal studies on the Company's purchased exnd optioned grounds were

recommended, and it wes further recommended that sdditional development work
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uot be planned haf&rﬁ the geologie studies were completed,

in summarigiug what was then koown sbout the ore sonbrols, Meshlman
listed: 1) Northeasterly and essterly trending thrust zones (lodes), 2} Pore
phyry inbrusions (which, he suggesbted, forsed strong buttresses) 8) Minor
folde with axes parallel amd sub perallel to the thrust zones, 4) Fayne overe
turn, ©§) steep dips aleng major thruet momes. Fer the first time, the zens of
sortheasterly strikes southwest of the Jandon sres, and the "hinge line® so-named
by ¥r. 3illingsley, bebween sediments of northesst etrike spd of northwest strike,
were mentioned,

Mr, Billingsley's report, "feslogiesl Investipgation of Sloesn Distriet,
By Oy, Btatus ag of Juruary 15, 1847" suwmerised the geelogiesl position resched
&t that time, and peinbed cut the Jevorsble tergets., Mr, Billingeley recogniszed
that to acquire and explere all of thege would have beer 2 task bevond the ree
sources of Helowna Zxploration Cempany, and he proposed & minlmum pregram to be
sarried oub by Felewna geologiste. It no happened that even this minimum, which
inoluded more work on Standsrd and Vashington ground, proved beyond the sapacity
of the geologleal sbtafl, |

1847 - The geelogleal und engimeering staff that had been at Sanden
in 194€ was alwmost ecompletely reorganised by 1947, Meye was in charge in place
of Ae E. .ﬁuliw, and oue more geelogiet, Wr. Johu Lamb, wap added to the stni-‘f‘.l
¥r, lawrense Oulley wes survever. OUnly Mr, W, ¥, Sharp, geologist and lr,
william Orr, topogrepher, hed been at fandon befers,

luring the field seasen of 1947, the Ruth~liope and larnstion aress
were soversd, bus net in finel form, apd work pismned for Standard end Yashington
ground wes never denp. later, the opbion on Washingbon ground was dropped.
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The new geclegienl econcepts had besn develeoped so rapidly ss to
leave a feeling of unreality, The existence of the overturns could hardly be
guestioned, but their extent, their natures (anticlimal or synelinsl) and the
positions of their axisl planes were open t¢ sargument. The lodes had been said
to be thrust faults by seme geoclogists, mormal faults by others. As s matter of
faet, we knew almest mothing about them, ner did we know the nature and signi-
ficance of the gross faults, which offset the ledes, Te try te overcoms this
laak of certainty, the surface was mapped on the sonle of 100 feet tc the inch,
and sn effort was made $o find end map every existing oubercp. No doubbt this
jdeal was not attainred, but & real effert was mede to abttain it. In order to de-
termise the mature of the overturns, & record was kept of primery depositiomal
features, such as cross-bedding, ripple mark, graded bedding, ebe., in the rosks.
Cross-bedding #ae found te be by far the most useful eriterion. Its use proved
that the southwest~dipping beds were usually right-side up, whereas the
neortheagb=-dipping beds were usvally up-side~down; therefore the Payne everturn
is & recumbent anticline, ns is the Silver Ridge overturn, and Jueen less over-
turn is a recumbent syselive, Further, all thess recumbent folds must “root™
or ge to depth scmewhere to the northsast. This was in sgreement with the ree
gional geology snd the faet that one geoes frem older to younger rocks frem esst
%o west. fketohes made of the surrounding wmounbains from the summit of Jdeho
Feak suggested that everturns dominated the structure for meny miles to the
nertheast, north, and northwest. Freviously to meking these skebohes, ¥ayo and
8. B, Nickel had visited the ¥illie Mack property, on the summit of Orouse Foun-
tain, east of Burtem, B, €, Thiz area lies beyend the northwestern adge of

Plate 1, At the Millle Mok & flat gouge layer some 50 or 40 feet thiek eaps
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the Slooan series, sand abeove the gouge is & plate of weleanic rocks apparently
belenging to the Hasle series. It may be, then, thet the sequence &s seen &t the
Millie Mmek is inverbed; that 1z, here the older Eacle seriss my ile en m

it T

yourger Sleean series, suggesting thet overburning is mm # midwagrm phmu-—

'

menon in the Sleean region. Se the idess developed the previous year were broad- - '
o Sy ctons B4 AAowa oo WW%
ened and strengthensd, s M ?

In spite of this progress, however, the underground lewations of the

axial planes of the overturns, snd the spplication of newly acquired kuowledge to
exploration remeived highly uneersain matters, Croge-~bedding was usually lasking
underground, as well as in sone oriticsl aress on the surface. 3By Yovember, 1947,
it was felt thed for the effert expended, progress in understanding Slecan gtruow
ture had net been peod enough.

Yemnwhile the 501 latersl hed beer extended farther westward, inte
porphyry, and dissced drilling, from wew atationm, had been finished. No ore was
found, and the new inforrmiion ghowed rether comclusively that the inbersection
in hele B=8 had beon csuged by grezing aleng & merrow seam (¥1, 4). 4% the end
of this work, W. ¥, Sharp cnlled attention %o inberesting structures in some
614 workings on West Silversmith lode, inte which & stub off the §01 lateral had
broken, 4 prelimdnsry exsminstion showed the possibility of obtaining vital lme
formatlion on the mabure of lodes, erose faults, porphyry, and coaurrence of ore.
Aecordingly, the 501 laterel wes washed down, as wes the safer portion of the
old workings. All were mapped on 40 feet to the inoh, and beveuse this seals wes
teo small %o show all vecessary detall, msny large scale skebohes and seotions
were mede., In order %o record systematically the many struetural feabtures, the

systen of coordimabes used by studerts of petrofabrics wes emploved. is a
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result of the study, it was found that: (Pl, 4)

1,) West Silversmith lode was a strike-glip fault; the hangingmll

AT e e

2.) Lone Star fenls, irn 501 latersl wes a mormal fault, bub, followed
southward, it became a strike-slip feult, with hengingpwall moving relatively
southeastward; that is, near the West Silversmith lode, Lone Star fault began te
partake of the lode movement, In the interval where West Filversmith lode was
offeet, lLone Star fault shewed evidence of very strong strike-slip movement.

3.,) Lome Star favlt spparently did not extend bevend the southern
segment of West Silversmith lode., Instead, the fault, evd ell evidense of move-
ment, turned She cormer and fellowed the lode,

4.) 'There was ne evidense at all of ferceful emplacement of the por-
phyry. All small, steep faults in the porphyry, regardless of dip, were normal
faults, WHany small rempants of Sloean sediments appeared in the porphyry.

7

(‘?m [»\_.m A dnel meve mfwo'z'e/)
e §,) The porphyry appeared to have come in on Wsh-likt warps in 7z codioode

ﬂ( lode, o © f/ u
8.,) The ore sppsared to have come in on noses in the lode; ﬁm
stopes oscoupied the steeper portions of the lode in the "lee™ {i,e. eaastern)
sides of the neses, as had been the ocase at the ?qmn ¥ine,
These oonclusions were presented under date of January 7, 1648 in a
report entitled "ftruetural Study on Ruth 501 Lateral and West Silversmith Lede".
Altheugh it was felt that some real progress had been made, it was
realigzed that this was a very emall study, end that i%s results still had %o be
integrated with the overall pisture,

In the Fall of 1947, Kelowna geolopists mapped part of the gurface ai
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the Fewitt mine, and they alac mapped the u_wnibla parts of the underground
workings. The Yewitt lode, unlike the ledes farther north, dips northward, The
hanzing wall has moved rehtivelym/ and the feotwall hnas mv'm relatively
esgtward, There are two stoped srean, & '-wnnm one, in which the lede, in hard
quartsite, splits inte several branches counected by gashes related to the east-
ward travel of the footwall, and an sastern one, the Cumnninghem ore sheoot, in

whish the ore appears to be controelled by erumples related te the eastward travel

of the footWall, ~oTe V. ofyl s7 Mansd? ~ Vinsic o Lwrtivg

1848 - After the lmvestigabion em Ruth 501 lateral and West Silver-
smith Lode had been completed, the Kelowna geologists visited the Silversmith 10
Level, where Moehlman and Buller had mapped, sast of the Silverswith fuult, e
pile of northemstwardly overturned isoelinel folds, thought by Hoehlman te be ov-
jidence of Shrusting from the scuthwest, With the evidence of mormal and strike-
slip _fmlting of the Ruth 501 ares in mind, it was thought that such evidence of
compression and thrusting could net exist, but the piled-up isoelinal folds were
found, just as Meehlman and Buller had mapped thin. An explamstion wasz soon forthe
coming,

In order to relate the conclusions of the Buth 501 study to the die-
trict structure, ¥r., Billingsley suggested that me'er_é-. faults wers formed slong
the boundaries between strong and wesk roeks by interbedding movements consequent
upon folding, Therefere, in a west-dipping, r!.ght;--aiamp panel, the ercss feules
would be westwdlipping normsl faults, and where these orossed the soubherlyedipping
lodes the left hand lods segment would always appesr %o have been oarried forwsard,
Where the abrike slip movement on the lede was strong, the soutberly eontimuation
of the ocross feult would be carried past the end of the right hend lode segment:
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in en essbedipping, up-side-down panel, however, the cresa faults

would be eest~dipping vormal faults, and whers they oreossed = lode, the right
hend lode segment woeuld always be set forward:

Lo?

Fige 8 = Lode and Cross Feults in an east~dipping panel.

these idess and conclusions were presented in a report by Hillingeley
and Yaye entitled "Geclogienl Imvestigation of the Sloean Distriet, B, G, Status
as of Pebruary 18, 1948", In this report, the 1048 geclogieal progrem was out-
lired %o inelude wmapping the Mammeth underground and surface geology, the Carns-
tion undergrouvnd and surfece geolegy, and an exteusion of the mapping down the
southern slope of Silver Ridge far enough %o estadblish the position and trend of
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the Queen Hess axial plane., Before this work was completed, the Wakefield group
had become Holowne property.

Yieanwhile, Maye and Lamb had re-gtudied the old Ruth be-level, re-
mapping, in an effort to apply the results of the Ruth 501 experience, the worke
ings previously mepced by Meoehlman and Buller, The 4 level portel had caved, so
we had %o be combten®t with an analysis of data gathered by others on these levels,
A year or se later, ilmek and Higgine reopensd the 4«level pertal and W, ¥, fharp
re-mapped the upper levels in great detail, The structure (Pl., 3) is essentially
a8 found by Buller., Sharp's later detnil furnished eenclusive proof of the pre~
sence of the Payne overturn, et the axial plane of which the overlying ore bedy
abruptly et off. e i il e ;-5»57.‘7 T T

b ikl o § Sonil shsd itk o snhaman. o e il elip
movement on Ruth lede, anmd it brought out the faet that if an everturned panel of
sedimerts happened So dip westward, the west dipping bedding favite within it
would be thrust faults, snd any wmiver folde formed would seem %o indioabe thruat~
ing from the scuthwest, This explained MHoehlman snd Buller's observations on
Silversmith 16 level., The pile of northeastwerd-overturned folds was i%zﬁéz:atdo-

down west~dipping beds bemeath the axial phm of the Fayne eoverturn:

ﬁ, !
L / W o 2 //// Ssm /olﬁr'@/

Fige 4 - Apparent thrusting from the soubhwest in relation
to Payne overturn,
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The resulbs of Beyo and Lemb's study were presented, My 14, 1948 \

in a report enbtitled "Struehural Study of the old Ruth Wime". As & result of ; A
(7

this study, we gained twe more oriteris for recogniwing the upright and over- ol

turnsd limbs of recumbent folds, and for lecsting the axisl planes of these overe i'r{ q‘}é‘;‘;
turne, namely, the mbures of oress feelts, ard the direction of everturaing or /fgg;&
robakion of drag folds., Az the 1048 [field semson began it was felt that the f:ﬂ’w
Mammoth mine shudy oovld be started with sharper tools thay we had ever had bew
fore.
7 #hortly after the structural study of the C1d Buth mine weas ooms
pleted, the gption on the Buth-Hepe preperty wes dropped.

Un the 1948 field orew, Mr, M., U, Klerans replaced William Urr ae
topographer,

oth mine workings were mapped on 40-geale, ns was the pur-
faoe above the workinge. Cernsbion west pordal Ltumnels wers alse mapped on 40~
scale, Wakefield workings on lO0-senle, and Mmsoct werkings were re-mapped for
evidenne of lede metion and ore sonirel. Survey corbrol was sxbtended dewn the
southern slops of Bilver Ridge %o sover Wmkefield groumd. The 100-seoale mapping
of Eslowna holdings was prectically completed, and reconnsissance traverses were
extended ss far as Zilverbon Oreek, The #ills group of elaims, bevond the Vake-
field Group, kad been breught to the Company’ & abtendion, snd surfave and under-
ground mepping weg started on these claims,

That ¥Fall, & road waa consbtruchbed %o a new portal site at elevation
480 in Carasbion Begin, from which it was wma %o drive a tumnel to reach
the Carnabion lede just under the azxial plane of the Queen Bess oversurn, 4

program of surface dimsend drilling plesned %o gais infermetion on lede, wallrosks,




28

INVESTIOATIONS BY RELOWNA BEPLORATION COMUANY (tont'd.)

ghruoture and minerslisatior on the overturn wae sharbed, bubt it failed because
of breken, silicecuz sround in which bibs were destroyed and caves were frequewt,
In the late Fall the east porkal of the Csrnatien G500 level was opened; the
workings were surveyed, and the geology was mayped on 40-poule, This work wes

finighed in December, Jlust ss deep snmow made this sres imeccsssible,

mﬁ dhe lnmmeth

investigation, partioular stbentior wag given

to evidence of the movemerbs on the lode. Details inmdienting nearly horiszontal
movement, hanging wall relatively eastward snd slightly dowsowerd, were found, and,

in addibion, Shere was much evidence of nermel feulting on the lode. Strangely 7 /7
: ~ v

enpugh, evidenge of the permal feulting was found et one place within 20 feet of o

jt‘fﬁ-tuvxé\(t Py
&

evidenee af strike-ulip movement, It appesred that normal fmlting Md((

ted mw}wﬂkwﬁm BOVEMOHb s i preneny a Lol Hawal 2 lgin eff Larle oo lmesmam
¥hen the Mammoth investigation started, it wes thought that the

se-ealled transverse panels, that is, those sones in which the strikes of the

sediments were approximately parallel te the strikes of the lodes, were & resuls

of dreg, caused by atrike-slip movements on the lodes, The relstions on T-level

of the ¥emmoth mine (Fl. B) seemed %o confirm this, bub on the 4-level, the bend-

ing of the nerthwesterly strike to conform to the transverse panel would appesr

to have resulbed from a westward travel of the hangimg wall, Since it was im-

khs:ﬁ ﬁm MWN& gmmh were not caused by mavaments on the lodes,

o= 2

it sppeared, then, that a sharp southwerd-downwarping of m@xiai “f’( ﬁ;,g AFP

4—

‘&
f"

.gimm)af the overturns would result im s loosl change from normsl o ﬁram’voru v
strikes, and further, west dipping limbs, followed northward, would turm %e the
left {west) inte the transverse panel, whereas east dippimg limbe would turn te
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the right (east), thus expleining the relations seen on 7 and 4 levels,

| An stbempt wes made to explain the normal faulbing on the lode as
& result of comcentrated interbedding adjustments in the tranaverse panel, Al-~
though it still seems likely that such edjustment w=as a factor, subsequent stue-
dies by ¥, ¥, Fharp in the i&sh mine have ghown that the normal faulting ean
take place where no traneverse panel exists.

Aponlying the results cbitained from studies in the Ruth and Silver-
smith mipnes, i% weg deoided thet the Mammeth ore body was lecnlised where a
chenge from relatively weak to relstively stromg rocks had caused a counterclock-
wise buokle in the course of the lede., Again it is thought that this was indeed
& faehor, but another element, the transverse pamel, alse appears %o have played
& role, realised omly by ¥r, Billingsley im 1848,

On 7 level (7l, 4) the lede appears to angle asubtely frem foot wall
to henging wall side of the transverse panel, dividing where it encocunters changes
of strike within the panel, and forming a broad, rhomb-shaped area of sheared,
erushed rook where i% snosunters the normal, northerly trenmds on the hanging wall
gide of the btrangverse panel, The ore entered can the emstern, or lee side of
this rhomb,

Frem 7 level %o 6 level, the ghapes of the stopes appear %o have
been comtrolled by: (1) merthessterly fractures, breaking acress between en ech-
elon segments of the lede, and (2) W-mthmtwly bedding, connecting nore
mal pavel to btransverse panel, On 8 level, the rhomb has begun to flatten and
dissppear, therefore it is thought that the axial plane of the Gueen Hess over-
turn sust lie msar § level., The results of the Ussmoth imvestigation were sub-
mitted Decamber 21, 1948, in & report entitled "Hammoth Mine",
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The surfece mapping on the scuthern slope of Bilver Hidge disclosed
that the axial plane of %he Queen Bess overturn dropped rapidly seutimmrd heoward

filverton oresk, Apparently, the Standard-Memmo

4h lede "hinge line" mmrked the
beginning of this rapid svuthward fall of the axiszl plane. This lell, gim 8
supposed rapid rige of the nlase bevond Silverton Creek, iz prebably respensible

for the panel of nerthessherly drending sediments previcusly mentioned south of the :
~ Vf‘.iwﬁ

P gahetet

hinge line, Apparenmtly, the strueture of the valley of Silverten ersek is syn- L/ P
3;._‘{,,3.2’;534““(., 2 T tite :‘\ : r';""
elinal, and Shir syneline represents a sharp downwarp in the axial plane of Qum:} ;é, 35

Bess, and other, overturas, ool i

of ¥

In 1948 Dry M. 8. Hedley gave ¥slowna Exploration Compsny & a&w of
hig map of the Ivanhes basin, The information on this wap sujgosted thet the Ivan-
hee ore body had made in a down fuulted segment of the Uilver Ridge overturn.

Thue was added ene more %o the list of mines prebably sssooisted with the axial
plane of an overturn,

The results of the 1948 work, and of work that bad gome before,
were presented by Billingeley and ¥aye in a report entitled, "declegicanl lecom-
mendntions for Carsation Basin Preject, Mareh 8, 1948%, In thet repert, the
shruetural and litheleglesl femtures that loenlise ore were listed, and specifie
exemples wers figured. 1t was poinbed out that the relatively unexplored gap
ox the Standard-Bammotb-Carnation lede, on Curnation ground was covered by & high,
thiek "hlenket panel” of wnfaversble ensterly-dippivg rock, representing the
upper linb of the Quesn Bess overturn, The rather strong mipsrelization in the
aress of the sast and weeb portals (Pl &) were regarded as wpwerd lowks from
more favorsble sbruchbures on and below the axisl plane of the Uusen Besss overs

turn, Thege lsaks were suppeosed te be snslogous tc the fingertips of ore
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Pfound in the upper levels of the semmoth mine, (Pl., 8). The presence of the
unfavorable blanket panel seemed to explain the failure of Vietoria Syndieate
to find ore on Carmation ground in the 1820's, In this and other reports it
wag gtated that the weabedipping, uprishé panvels in the vieinidies of the ax~
ial planes of the overturns were the fuvorable pauels. On gertain seotiscns
sgcompanying reporbs, these were labelled 'optimum panels’,

1848 = It was originally plenned te report in some deteil on the
geology of esgh of the 4 100-geale Slocan map gheets, prepared by the Kelowna
geologiste, However, unexpeebed events wade this impossible, and only twe of
the projeeted reports ever uppeared. These were "feology of the Ruthelope-
filversmith-0lccan Htar-¥mssot Area® (Map Sheet No. 1), submitted June &, 1940,
and "Struetural Principles snd the (arnstion Undergreund snd Surfece Mspping”
(Map Sheet No., 4), dated June, 1948, In the first-mentioned report, the in-
ferred treaces of the axial planes of the Fayme and Gusen less overturns were
shown underground and on surface, and supporting ’mdm* was disoussed, The
results gaived in the study of Ruth 8501 lateral and Weet Silveramith lode were
applied to what wes known of the Ruth, Silversmith and Hope mines, aund tables
were presented to show the ccincidence of ore snd other mineralization with
eounter-clockwise buokles in steep lode megments near She sxial plane of an
overturn, Information was incomplete, but it appeared that the theories de-
veloped thus far showed & good "batting average™ in the ares of fSheet 1. The
results suggested interesting possibilities ov the Mascot and Mimmiehaha pros-
poets .

In the second repert the struetural prineiples underlying the the-

eries derived frem the Slocan work were reviewed, then the leeation of the
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Queen Bess overturn, as shown op Map Sheet Mo, 4 was disoussed, and fimally,
the Carmation underground geeclogy, ss then known, wes deseribed. Ferhops the
most interssting feature of Carnation geclegy was an inkensely altered srea,
containing soattered vednlets and diegeminatione eof galers on the surface v
Read basin, and appearing with more ore type minerals mesr the enstern end of
the Carnstion 6800 level, {¥1l, 8) all in the upper linb of the (ueen Hews ever-
turn, It was thought that this mineralizstion would earry down %te the axial
plane of the Queen Begs overturn, where commersiel velues would be found. Thia
target was made the majer, or primary, objective of the Carnation exploratien,

PBarly in 1840, interest was renewed in the Hewitt propertyr, and ns
soon as snew permitted the U level portel wns opemed, and the workings at the
lower end of the Unwminghum ore body were re-mapped on 20-geales A report on
the Wewitt Mine fres the geclogiesl viswpoint was suhmitbed by 31llingelsy ewd
laye in Haroh, 1948. Unee again, i% was deeided not o Sry %o develop ere in
the Hewitt Hine. At absut the same time, it was decided to ember inte s part«
nerghip with Bralerne Mines Compeny to explere the poasibilivies for cre on the
GQueer Jess - Idahe property,

At & conference held in Hedley in Mereh 1848, the peseidility of
attempting further diamend drillisg in the Carnation esst portals orea wes re-
viewed, end it wes decided thet, in view of the disappeinting experisroe of
the previous fall, it was better not %o attempt {wriher drilling. Aceordivgly,
plans wore made to start underground exploration frem the new pertsl si%s &b
elevation 5480, A% the time of starting this new work, the axial plane of the |
| e
f

GQueen Dess overturn wos thought to lie some 200 or 300 feet above the 5480
lovel: the overturn was thought to be & single, large, simple structure, sod
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the axial plane wssx thousht te dlp gently westwerd. The new pertel site wes }
chogen with theee opinmions in mind. The mechanicel work, undergreurd ard on )
surface, was plsced in cherge of ¥r. J, €. Dleek; ¥r, W. ¥. Sharp was in charge (
of urderground and surfece geclogy.

£% the begliming of the field seasen, the mhé&s elsiz, esgt of
the (Quesn Hess group, wus brought %o the Cempsuy' & atbention, se that some sure
faoe mapping was done in this ares, and part of the Slsck felb mine was mepped.
Asting on advies frem Mr. Robert (rimes, s vein, earrviag seabbered lenses e!"
galens, was exposed by bulldozing along the Forest Hervice rosd on the nmﬁ,
but ne enceuragemant wae found for believing thad a owsm:ul ore body might
exist im the vieinity; therefove ivterest in the lemegg aladn wes dropped,

In June, 1848, reconnsissance Irips wore taken by Maye, Sharp and
Kierans on Reco ¥ounteis, and fnto Jasksen smd Dardasellas basine, and by
Naye, lamb and Hiddell inks the mountaina north ef Kasls river. On the latder
trip, the Slocan~Emalo aomtect was grossed, OIr. i 8, Tedley, following a preek
bottom, had determined that the fmalo scontact dipped menthwesbterly, ag desoribed
by Gairnes, Nayo, lamb and Riddell, follewing the grest of a ridge, 4id not
sotuslly see the esntack, althouwgh its location was fairly sertain within a
probakle orror of 50 feet, Bedding and gehistesidy in the floosn sedimente at
fivet dipped southwestorly, but when fellowed up the ridge steopensd ts verti-
eal axd, in the vieinity of the Xaslo sontmet, overturned %o northeasterly.
Bevond the Fasle contsct, sehistosity in Kasle vooks dipved northessterly, asd
the same appeared teo be true in the Milford series above. It appesrs, then
thet at the lower slevatiens the upper contaot of the Kesle esries dips south~
westerly, and that at higher elovations it steepens %o wertionl, then gverturns
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%o allow the Yaslo %o cverlis the $1m-a series, This agrees with previcus
Zolownn obgervebions epd appears $o gonfirm earlier impressions of sverturning

en a regional soale,

HWost of the Jusen Bess « Idaho surface wes mapped on 100-sesle
>

by field parties unler ¥, M., Sharp snd-Hefe-Hiokel; and nocessible underground
workings were mepped on 40-senle by Sharp and lLemb, Toward the letter pert of
the sessen, Fickel started surfaee mepping on the Hills Jroup. Lasd mepped
further surface debtmils in the Cermntion sres, and kept up the underzround mep~
ping in the new (5420) level. The old Cmrmation #5300 level wes opensd, and it
proved Yo be much mere exbensive than shown on old meps. The geclogy wes
mapped by dohwLamb, JZas, prnsper

A spurprising feot revealed on the 6300 level was thab almost ne
_,Wg_, quf ey ell. lolle

ere type minerelizeation wes found there. Tt was sbvious :
Nt Dutn. meplored, wed £ samak preiids St S n@wﬁwﬁ W M%,r
tained the mirerslisation. Deesuse of the importance thet informetion onm thig (
mineralizetion would have for the new exploration on U480 level, 1% was proposed

to searsh for it by extending sne of the 8300 level orcsssvts (Peuwl Billingsley, i
"Garnabion Tunnel Fregrum, Status as of Sepsember 29, 1848). This crossout was

|

extovded as planned. The lode was out, bubt me ore-type mineralization was |

found on it.

Heanmwhile, the 8480 adit, supposed te advenge in wesb-dipping
rosks benpath the Gueen Hess overturn, proved %o be in enab-dipping rocks.
Bomething was obvieusly wrong with the structural pleture ss inderpreted from

the field mepping.  this adit crossed a lode thut earvied lenses of

high prade galems-sphaleérite wminernlizetion., The existense of sush a lode,




&s.

INVESTIGATIONS BY EELOWNA SXPLORATION COMPANY (Cont' 4, ) .

north of the supposed leeatiecxn of the Carmatioesn lede, had net previcusly been
suspected, It was referred to in subsequent reports as the morth lode (Fl. 8).
South of the north lede west-dipping reocks were finslly found, and a socond
lode (the South lede) earrving a veln of sphalerite, was oresswd (Vl. 6),

In the fall of 1949 ¥y, OCullev, surveyer, left te comtinue his
shudiss at Upiversity. Wie place was taken, snd filled to the end of the exe
plorstion pregram, by ¥r, Orvan Stephens,

Two detailed reports on field work im the Uueen Sesa ~ Idaho
ares were submitted by ¥, M, Sharp in 1880, the firet, dated ¥arch 20, was
"geslogy of the (ueen Bess ¥ine, Hlosan Distriet, British Columbia™; the seo- .
end, "A Heport on the Geelogy of the Idaho ¥ine Aren”, bore the date April 15,
1980,

The (uecn Dess repert ineluded scme of the results of the dismond
drilling program, started in 1849, A perusel of the report end the ascomprry-
ing maps and seotions reveals clearly the following peints:

{1} The Queen Hess ore bodies ceourred on & Serrace-like sbeepen-
ing of the lode. This terrace coimcides &Wﬂ&y with
the axial plane of the Queen Bess overturn. Gups in the
stope patiern are ocoupied by relatively incompetent mbm
of the sedimentary sequence (Fl, 7). ‘

(2) m terrace and the dimﬁ of stopes, and thersfore the
: : : i overturn decline easbward, noh

(8) Clese under the Queen Jess overturn, too close for the Payne
overturn iksslf, iz a Payne-type cverturn, below whioh must
be anvther Jueen Bess type overturn. Therefore, the Queen
Bess overturn must be a double fold, consiehing of upper and
lower recunbent symelines, divided by a median anticline,
£11 ore mede in the upper syncline, which appeared %o be &
gharp flexure,

(4) The so-ealled "B" wein, partislly explored at 5170 elevation,
appeared %o be a segment of the (ueen Dess lods, offset to
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the northwest or Bo. 7 oross fauli,

These findings, obviously, were of much significance for the Carna-
tien explorstion. There, in aiming o exter below the "(ueen Bess overtura"”,
we dad motually emtered the upper limb eof the lower symeline.

¥aps and sections accempanying the idaho mine report showed thas,
sbove the Yueen Bess everturn, thers wag an abrupt change from steep cverturned
beds to flat overturned beds, Nr, Billingsiey nemed this changs the Jueen HDess
hinge, and the overlying flat parel the Idaho 1id, The lower part of the fley
goquence was, a8 stabed before, up~alde~down, but sbill higher flat beds were
right=side-up, thug indioating bhe presence of the Silver Ridge overturn, here
racumbent and issolinel, The idahe ors body sppeared te lie in the 1id, abeve
the Queen Sess hinge.

1880 =~ In lete Jasuary, 1060, the BAG60 Adlt encountered e large,
£1ab, rolling gouge sons, thoughd te be bhe nain Carmatien lode (Pl. 6. I%
was decided $¢ drive through Shis zone, inte the Queen Bess quartsites on the
hanging wall, but an advance ef 125 feet failed %o reveal the hanging wsll,
alshough some quartzite was seen in the fage, Urders ceme to sbop the heading,
axd bo drift wesbward nlong the Soubh leds, This drifting, end crosscutsing,
gonbimed inte 1081, Howhere was the Jueen Jess quartzite found, The so=-called
south lode lsteral, and eress cubs from it, stayed in east-dippimg rocks, and
thers mu only & few feeble showings of ore type wmineralisation.

on July 10, 1950, Billingeley snd Mayo stated the them-condition of
the Uarnation explorstic: in & report, "Carnstion-Sendor Exploration Preogrem,
Seatus a8 of July 1, 18807, Im that report the resulbs of Sharp's findings in

the Gueen Bess mive were taken iwte vonsiderstion, The advance of Ho, 2
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erosasout, 0300 level, inm another attempt to looate the downward extension of
gurfage and 8800 level mineralizstion was reccmmended, se wes the recpening
and mapping of the old 8300 levei, with portal in Head basin. These reoom-
mendatione wore carried out. Iurther advence of #6480 level, and storsing of
2 southward oressout were recommended and subsequently carried out, Two seo-
ondary objeotives, sxploration of the north lede snd emsbward drifting on the
Soutk lode wers recommended,

Om July 5, 1980 mppeared a report by Billingsley and Maye, "dless
Mines Program, Status as of July 5, 1850". Exploration below the western, or
portal, ore body Jueen Bess Mine (Pl, 7), was recommended., Suggested means
were (1) utilize lower B tumnel (B170)} or (2) drill fen of dewn holes from
station south of Ne. 5 Portal, or (3) re-open Yo, 7 portal, Imbsequently,
(1) and (2} wore curried owi, und & bulldeser it wes exbended Lo oress the
surface ocuterep of "C" vein. '

The recomsended dismond drilling wae done first, and threugheut
the fall and winter months, ¥ level was advanced in seareh for a dowrmmrd ex~

Fa

tensiocn of the pertal ere bedy. ﬁqﬁ}nf:iznliutm of possible milling grade
was found, but the ameunt of thiz was much too smsll, and mo high grade was
found,
On August 5, 1880, 2illingeley amd ¥aye reviewed the then state
ef the Carnation progrsm in s report entitled "Cernation-fandon Program -
Fimnl Stages in Fxplorstion of Primary Target”. By thet time, the 8600 level v
hed been reeopened and marped, s¢ that the connectien of the surface minsrali-
gation with 6800 lovel was sabisfacborily established, bubt mo ore minerslise~
tion had yet besn found on the 8300 level, For this remsen, extension et Hos 2
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erossout, 8300 level was again mentiened, and it was recommended that the lede

o FooT U, P

when found, be drifted on for some 100 - 300 feek, (Pl. €) To enter e west-
L > 2

dipping pnnl ag soun a3 peseible, it was recommended that lode be searehed for
at 610¢ feet elevation and, if found, drifted on sf:: sﬂ“éﬁ:ﬁ&?‘f"ﬁ%‘f If order
that the entire width of the Carmation lode be expossd, the southward omawt.(gdgo)
then in progress was to advance an addiuional 200 - 300 feet, after which drift-
ing wae to re-gommenge on the best lode strand revealed. Provision was made for
upward dismend drilling if this sheuld seem advisable. The secondary bargets,
north mg and sagbward extension of south lode, were mentioned again and sur-
face stripping was at once ihm to expose the lode at 5480 level, The atrs.};-
ping, plus surfmee drilling, rcv-uled the nerth lede. A drift northeastward on
the lode revealed the contimuation of lemses of highegrede mineralization aleng
it, and toward the end of the year driving commenced from a new portal site on
the nerth lede, Crnr S Lep ' frel Lo O 5o .

The leng southward, oress cut from the seuth lode lateral (5480)
feiled to reveal additional lode strands, so westward drifting contimuwed along
the south lode, which made & turn end was temporarily lest,At this stage (Novem-
ber 1851) a northward crosscut was recommended, This orossout found evidence
suggeative of a convergenece of north and scuth lodes, so two more northward
erosseuts were driven for confirmation,

The Ne. 2 erosseut on 8300 level was driven beyond the place where
it was thought the lode should be erossed, but spparently no lede was found.,
Study of the map of the werkinge, however, suggested that & large ealeite vein,

(o Tose g ury - 2]

orosged sarly in the advam}, wag in fagt the lode. Subseguently, this vein

wag drifted on both eastward and wesbtward, until ne doubt remained of the
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sorrelation, Only the btiniset specks of ore minereligation were found, An une
explored gap was left im t&é lode, but the drift had penotrsted into the downe y
ward projection of the minersliged srea found orn wurfece, in 8600 level, and >ﬁ’_ 3}1‘5‘”
5800 level, It sppeared that this minereligabion did net resch 6300 level, and } S

sz shated bolow 1t was decided to shandon work ir this 1&0;; /l

1861 - On Jamuary 11, 1961, Wessrs. Uillingsley and Dougless
{Carnation=fandon Bxplovation Frogram, Review as of Jemusry il, 1981) recom-
mended if, after sdvancing the wesbward drift on

3800 level an additional 30
feet apd ervssoviting %o expose full length of the lode, mo laverable ore indi-
pabtions were found, work on that level be stopped. Work in the south lode lab~
eral, 5480 level, was aleo %o be diseontinmued. The 5100 level was to be edvansed
in the hope of testing the lode in & west-dipping paeel, and the exploration of
the north lode wes given a high prieriby.

F

,wo;‘ Shovre. 5/»&5‘7 -on
By dereh, the 6100 1m1 had advanced seme 800 feet and & oressout

north had discovered what appeared to be the north lode, but there was no ore

R e 4

type mineralisation, @W lede on B48C level hed been drifted on both neorthe
engterly sod southwesterly from the main adit, and s pew drift and crosseut

sowe 450 feed lomg had entered from the new 5480 portal site srd had followed

the north lode arcund & bend within whish a large diorite intrusion nestled,

decauge this was a counter-cleckwise bend similsr to the ones on which Silver-

snith and Payne ore hed been found, thers wns much hepe of finding ore on 1%,

but only one small lens was Cound, Uome additionsl galems snd sphelerite

lensen wore found by the Mf“%ﬂg from the m&im adiky - ooy RO ! ol Motosin

oo T LM . o ;4&/ S /&’-.?‘ .w/ ,a.o./u/ P "ol ,

With appropriatiens runving low, the problen arese of Finding ore
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in the quickest and most ecomomieal meamner possible, Hecormendation wae made
by Waye that all but nerth lede exploration be drepped, and the best looking
galena-sphalerite mineralizetion be develeped by & raige and, if necessary, a
sub-level, While this work was in pregress Mr. 3illingsley presented remseons
for believing that the ore existed below 5480 level on a JQueen Bess Lype over-
turn, thought to be the lower symeline. Suggestions of such a structure had
been revesled in the north lode drift southwesterly from the main adit (Fl. 8).

The rocommended raise, and & second one farther ceasbtward, showed
rather oonclusively that the lenses of ore mineralization marrowed above the le-
vel, so the raiges were discontinmwed, A hanging wall erosscut was driven for
diamend drill ghations, from which fans of downward holes were drilled to Lost
the lode on the supposed overtmrn. Results were almest negative; one hele enly
found a small ore interseetion, There was no certainty that the axial plans of
an everturn had besn penetrated, There appeared to be no further chance of
finding ore close at hand, and with appropristions exhausted, the Carnation N
ploration waa stepped,

Heanwhile, the exploration en the Gueen Bess B vein had likewise
been stopped, and an old btunpel on the read just east of Fowson Creek had been
opened, Az old report had menbioned a good width of zine ore in the tummel.
This place was mapped and sampled. The material did ret reach ore grade but it
wee decided by Kelowss Mines Wedley amd Bralerne Mines Co. to drive ahead on
the lede inm the hepe that the values would improve. This work is still in prow-

Eresg.
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CRITICAL REVIE® OF FAGTORS COVTROLLING
ORE DEPOSITION TH THE SLOCAR DISTRICY

{1} The association of Sleesn ere with lodes is too obvious %o re~
quire montion. In this analysis we are mainly concerned with & lode of Class A,

(2) In most of those mines that have been investigated by geolegistse
of Kelowns Mines Hedley Limited, the wssocintion of ore with the axial plaue of
an overturs seems obvious. It has vepeetedly bheen stated thet the ore alweys ooe
ours in the west-dipping limb of an overturned or veoumbent fold; this limb has
boen oalled the optimom panel, snd the aim has besr to bring exploration inte
such & panel, It is thought well, sherefore, bo review those mines that have besn
studied in seme detail in order te see how the ore cecurred:

e

fayns fayne On sxial plare and belew in east 41

Washingbon Payne Abave axisl plane, in weabedipoing beds,
Ruth - Payme A% axial plane in nearly flat wesbedipping
. WA
Stewnrt Hiner Uverturs  Angve axial plame, in wesb-dipping beds,
above Payne {

Slocan Star Payne Above axisl pleve in westedipping beds, and
holow axial plens in eastedipping beds,

Silversmith Payne Abhove axisl plane in wesbedipping beds.

Gueen HBess Gueen Boss On, above, and below axial plane in esst and

ldnho Silver Ridge (7/) Aveve end below A, Pe in flat beds.

Hammeth Gueen Bess Un, above and below axisl plane, best ore in
west-dipping beds.

Standard - Fayne ¢ Selations not olear.
Hewitt Gueen Bess 7  Fossibly the mﬂ;gi)ypmg. overturned linb
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Gf the listed 11 mines, 2 give questicnable informatiens In the re-
mainding 8, ore cccurs in west-dipping beds only in 4 osses, in easb-dipping beds
only in 1 ecase, in both east-dipping and west-dipping beds in 3 csees and in
flat beds in one case, All §, with the possible exveption of the Washingben,
are closely assosisted with the axial plane of sn overturn. It appears that the
west-dipping beds have the sdventage, but ere can csour in eart dippers. The
preserce or absence of the exisl plane of an overturn mey be & viteal fasbeor. JIn
all known ceeurrences of ore the overburs is Sight,

(8) The assoeiatien of Nhﬁhiwlﬁr herd, eompetent rocks with whﬁnly
weak, incompetent rocks seems to be an lmpertant factor. This doss net mean thed
» broad belt of quartsite will loealige a big ore bedy., Ove seems to make
in the transition between weak and srong rocks. Unforbunabely, there are many w4
degrees of hardnoess or softnsss, comretense or incompetence, and during an
exploration attontion bevomes foouseed on very smell differeouces, with the re-
sult that a slight shange of formation may be taken ss a favorable indication,
and the plun of expleration altered apaordisgly, _ :

{4) "here a lode is nceompanied by s strong transverse pamcl, appar-
ently the chences for ore improve where the lede, angling acubely through the
transverse panel, beging %o orossuut the beds of the norsml panel, as on 7 level,
Hapmoth mine, This comclesion sssumes westerly dips im the normel panel. In
all other situations, a trungverse penel appsars %o be unfevorable.

(5) Unforturately, the studies by Nelowns geologists in the Standard
ares did net go far onough to lead Lo definite conolusiens, but in the filveramith

area, the grent Standsrd-Silversmith lode iz sssceiated with & belt of streng *&{“
eross foults snd porphyry inbrusions. This belt includes the Richmond Bureks, ‘




CRITICAL REVIIW OF FACTORS CONTROLLING
ORE DEPOSITICN IN T SLOCAN DISTRIGT (Comt'd.)

8ilversmith, Slooan Star, Nuth and Hepe mines and extends as far west us the
Mascot and Himnie-haha prospects., Although sueh a belt ef cross mturu mey
not be a vitel femture, as seems to be exemplified at the Hummoth mine, it is
felt that location in such a belt inersases the chance of finding ore, This
amounts to saving that a belt in which strong and week rocks alternate should be
sspecially fevorable.

(8) Aspecietion of ore with neses in the steeper parts of lodes bhas
been noted. This relation wes clear in the Payne mine, and it was emphasiszed by
the study of Ruth 501 latersl and West Silversmith lode.

{(7) There may be other factors that make certain segments of a lede
more favorable than others, For example, it is known that the axial planes of
the overturns are themselves folded on two sebs of axes., Oue set, as menbioned
vefore, tremds slightly nerth of east, snd the StandardeSilversmith lode lies
just south of the crest of the principal fold that follows this direetion. This
fuct may aceount for the exeeptiomal predustivity of the Standard-Silversmith
lode, The soecond set of axes trends directly across the first set. These folds are
expressed in the southwesterly and northeasterly dips of the axial planes of the
overturns, Cur infermetion on these, the most fundementel folds in the distriet,
is very fragmertary, so that it ies difficult to evaluate the pessible rele ef
such struetures in loemlizing ore, Hest of the mires in the heart of the Slcean
district are on a broad B-EE trending nose, and the troughs to north and south
appear to be lese favored. As for the cress folds, & belt of mines thet inoludes
the Payne, Washington, Woble §, American Bey, Surprise, Last Chance, and Reco
lies just east of the crvest of an antieline, (The auxin) plane of ‘*&xe Fayne over-
turn rises westerly, but is soon to decline westerly)., The Richmond Bureks,
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CRITICAL REVISW OF FACTORS CONTROLLING
ORE DEPOSITION IN THE SIOCAN DISYRICT (Cont'd,)

Slocan Star, Silversmith, Ruth and Fope agpear to be just east of the bottem of
& trough, and the Queen Ses:z and Cernation appear %o be just east of the orest
of the next anticline., It is felt howover that these relations are not well
enough defined to be of wuch walue,

The combination of faverable factors needed tc loealize ore would
seem to result in fairly emsll ere bodies, For emmmple, fairly tight overturns
with ere seldom or mever far from the axianl plane, looalisstion on nowes in the
gteepeat part of a lode, loocalization on the tramsitiomal border between strong
tndmkiuu, sta, would seen to preclude the existence of very large ore bo~
dies, This fits the mining histery, and the chances of finding an ore bedy ‘\ X
bigger than the largest alrea’y feund geem very remobe,

Purther, the ore is localized by a combinetion of the faversble fac-
tors. It is believed that the crossing of an overturn by & lode is of ne signi-
ficance unless there also cecurs st that plaoe rocis that differ signifieantly
in gompetense, suoh ag gquurtsite and slaty argillite. In this respeect, the Car-
eation exploratien has been surprisingly negative. Exeept possibly at the face
of B4B0 Adit, the Queen Bess guartzite was nowhere idemtified; therefore an im-
pertant ruw;ilah fagtor has been missing, In view of the sameness of the rooks
traversed acrese the strike, it might well be futile to explores the lode, either
upmard or downward to the axial plarme of an overturn, Jurfase mapping, however,
indicates that the Queen Bess guarteite ip distributed widely over the surface
above the Carnation workings. At depth it may pessibly heve been earried sastward,
out of range, by the gentle enstward decline of the axial plazes of the mulbiple
Cueen Beas mﬂm.
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PROSPECTS REMAIVING

At present there sppear %o be six prospects remsining on ¥elowna
Mines Hedley's fSlocan preoperty. These are:

(1) West portals area, in which & small smount of ore has
' Exploration target below existing

(2) Origival s w ehjective, below the mineraligation in
8 eng aren, Pomsgibilities for ore on
and near tha axial planes ef upper and lower Queen

Bews eynelines and median anticline.

(8) South lede emst of the main 5480 adit. Possibility
or ore in west-dipping rocks above the axial
plane of median anticline.

(4) Sorth lede, possibility of ore on and below the axial
m of lower Queen Bess syneline,

(8) ichaha, Ore possibility below existing werkings
on rasotion of lode and northwest feult zone
on Payne overturn,

(8) ¥asecot. Ore possibility on inberseetion of lode and
northwest fault zene on and below axial plane of
Queen Bems overturn.

(1) The exploration target in the west portals area is so far from
any new werkings that ite present prospective value is very low,

(2) Failure to trace east portals area mineralization below €500
level, and failure to find any definite quartzite horigzons on 5480, 6100 and
8300 levels reduce considerably the etbtractivensss of the original primary cb-
jeetive, so that at present it cammot be considered e first elases exploration
target,

(3) The zine vein found where the wain 5480 adit crossed the South

lode is the best showing of mineraligation found on the South lode. Further,
this mineralization oceurs in wesb-dipping rocks, whereas almest the entire




47,

PROEFECTS REMATNING {Cont'd.)

South lode lateral was in east-dipping rocks, The zine vein was followed for a

fow feet sast of the adiy, where it pinghed down.,

In the hepe that the mineralizetion may resume in greater strength
farther within the west-dipping panel, it may be well %o exbtend the South lede
lateral an additional 100 -« 200 feet eastward, The apparent lack of gquartzite
near here is unfavorable, but an easbward drift might expose guartzite and in-
dicate a target for dismond drilling on the sxial plane of the medlan anticline,
below the level. Thias prospect cexmot be given the highest rating, but i% does
offer the possibility of finding and extracting ore while the other prospects
are being investizated, _

(4) Worth lede esrried the best minmeralization found by Kelowns Kines
Hedley Limited on Carnation ground. The nature of the lede is 88ill incompletely
revealed in existing werkings, and it is not cersain that the underground dismond
drilling tested the top of the big west~dipping panel below the east-dipping
rooks., Alse, it eould be that the northerly-trending part of the lode, just
east of the newer 5480 portal, represents only a split, or spur, of the Nerth

A
lode. The foot wall roscks of the lode sre hard, striped, and siliceous; haug-

aeross he =7
Mm,l s fact which lowers the prospective valus, unless the lode san somehow be

ofter. There seems to be ne great difference in rock compe~

followed intc the GQueen Bess quartzite., DBecause of attractive mineralisation
already found, and because of the mere complete information here, the progpect
is rated high in wﬂu of gome unfaversble factors.

4 lower level, with portal site somewhere on the West fork of Tribu-
tary oreel at an elevation of about B200 feet may eventually be required, but
such en expensive project should not be planned until more is learned about the

behavior of the lode,
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FROSPECTS REMAINTNG (Cont'd,)

Exploration of the lode should be eompleted on 5430 level, This will
require about 300 feet of drift and perhape 180 feet of crossevis, including
en additionel 100 feot extension of the existing hanging wall crosscut to pro-

/ , s LAy
. Loyt & 7
ey :

vide a station for diamend drilling to test the lode at greater depth. \;

Depending on results, it mey be advisable slse to plan and drill s@c
deep surface holes frem the southeastern exd of the bulldozer out.

Omnly if the results of the above work are definitely encouraging
should the epening of a lower level be undertaken.

{6) 014 geologienl maps of the Mimmiehehs werkings whieh are now caved
suggest thet peints of intersection of Mimniehata lede and & zome of northwest
faults were loei of amall masses of high grade ore., The wall recks are seft,
weak argillites with miner quartzite and limestone ribs. South of these work-
ings, and above them, is a large outorop of silicecus limestone. The silice is
thought t¢ be secondary, and to have rigen from lode-northwest fault intersee-
tions on the axial plane of the Payne everturn, which is sesumed to lie somewhere
below, .

The play st this place would seem to be te locate the lode~northwest
fault intersection just above the axinl plane of the Fayne overturn. The mature
of this inbersection is imperfeetly known, end its loeation can only be guessed
at,

The first step would appear to be to re-open the old workings, map
their geclogy on & mgs sonle, and if it seemed necessary, %o extend the work-
ings by hand emcugh to gain s olear pieture of the lede, the mineralizatien
and the intersection,

With thiz completed, and supposing the results %o be satisfactory, it
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PROSPECTS REMATEING (Cont'd.)

should be pessible o plan an epproach te the target, This spprosch would include
a road to & site on the West fork of Tributary oreek, which present infermation
suggests should be at an elavation of about 4760 feet, and an adi% some POO - 1200
feet long and perhaps 800 feet of drifting and raising,
| (8) The Meseot prospect is leocated on the Hmat fork of Tributary oreek,
4ust sbove the axial plane of the Queen Beas overturn (probably the lower syn-
eline) im intemgely silicified rooke, It iz thought that the silieification is
related to an interssction of lode and northwest faults near the axisl plane, d ,-"/;, :
but existing information does not dissclose the northwest faults., The intersee- '
tion may possibly sxist vear the sreek bed, where outerops are poor, but until
this is determined it will not be possible to plap an expleration level,

The lode is thought %e be part of the Carsmation lede systenm, perhaps
the South lode, There may be other undiscovered lode strands in the henging
wall, fome small f@gggﬂr_@_ﬁupgi)cf kigh grade ore were found and stoped cubt years
LYTR | ’

I% would be & feirly long drive, some 500 = 700 feet, with limited
backs, %o reash the supposed site of the interseetion from exisbting workings.
It =ppears best, therefore, 4o re-examine the surface zlong the cresk and sel~
ect dismond drill sites from which te probe for the intersection, The trail /k‘Vlf /
to the property would have to be repaired so that drilling machinery coculd be
breught in on horses., Probably about 1200 - 2000 feet of dimmond drilling
would be required, The advisebility, or the nature, of further actien weuld

depevd upon the results of the drilling.




PROSPFCTS REMAINING (Conmt'd.)

Based on the above discussion, the six remeining ¥elowna prospects
seen to be fairly classified as follows:
(4) Yorth Lode

(8) (¥imniehaha
{¥nscot

(€) Zouth lode, sast of the main adit.

(B) (iajor Carmation objective
(West portals ares

50,
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RECOMMEKDATICNS

It 8%ill remaing to reduce the l00-seale surface mapping te & single
400-acale sheet, and this is e be recommended first of all because of the ime
proved oversll picture it chould reveal., The necessary review of the 100-secale
mapping might show that leeal bulldoger ecuts should be made near seme of the
prospecte for closer struetural eomtrol., |

At the time the Ruth-Hope-Silversmith-Sloean Star-iescot report wes
finished, with its tables showing relation of ore osourrence to gtructure, it
appeared that the exploration ef any given prespect would have somewhat better
than an even chanee te¢ fail. On the cther hand it appeared that if several
proapects were explored, the chances of failure would be sonsiderably reduced,
Applying this ressoning to possible fubure exploration on Helowna Mines Hedley
ground, it weuld appear best te explore Neorth lede, ¥imnishaha, Fasecot, and
South lode emst of the main adit es nearly simultanesously as possible. The
first stage of such an exploration program might be represented as follows.

Rehabilitate the 5480 level as far as South lode; drift
and crosseut on North lode and advance South lode lateral east-

ward, as discussed above.

Open ¥immisheha workings, map their geology and, if necessary,
plan extensions to further define the structure,

Repair trail to Maseol, select dismond drill sites and start

Some of the above four prospects might net survive the first phase
of the expleration program, and it is also possible that new information would
#dd te the list of prospeots. Ths second stege, depending on the results of
the first one, might be as fellows:

Plan and earry cut underground and surface diamond drilling
on north lode,
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SCOMMBEDATIONS {Conb'd.)
Bulld rosd to selected portal site on the iinsiehahs and
shart new exploratiom level there.

Extend Minniehahs rovad to & selected new portal site on
Megeob ground.

At the ond of emeh phage, ensh prospeet would need to be reviewsd Lo
deternine whether it sppesred worth while te conbinue to carry that y?mm%
aix the program, and if o, to plax the next phase of the exploration,

Further work on the former major Carmation objective does net appear
desirable ab present, Hewever, if ere is found on one or more of the other
prospects, this objective would have t¢ be earefully reviewed and more work |
en the €100 level might then be desirable, A success on this former major

ohjective would almest surely eall fer an exploration of the west pertal area,




Ghe

SCTHEES OF THFORMATION

% Fubliocsations:

ﬁm WH, B ﬂn* Canada @Wh@i“l W

Be Fo B
Report, 1919, Part B, pp. 349,

() ¢, B, Calrnes, Sleocen sz British Columbie, Canada Gaeo-
logisel Burvey, Heme 1@5&

{8) cC. E. Cairnes, Desoripbions of Properties, Slosen Wining
iﬁ, fritish Colwsbia, Caonds Osolegieal Survey, demolr 184,
L

&awﬂg by Kelowrs ¥imes Vedley Jeclogists. (Un Pile in vault at Niekel Plate
#ine

(1) Paul B4ilingeley, ﬁi}.vmgn-mﬁn Arsa, Sloean Distriet, 3. C.,
Apvraieal of Explorstion Pessibilities July 78h, 1058,

(2) Bvass B, Mayo, Investigation of the Washingbon Preperty, flocan
Metriet, Sritish Columbiam - letter to ¥r, ¥, O, louglaas,
Satober K 1941,

(8} Evans B, Mayo, Repert on Visit te Queen Bess Property, Slosan
District, B. €, = letber %o ¥r, W. C. Dougless, Ootober Bnd,
1841,

{4) B, 8, Voehlmen, &iiw%&mﬁw Aves, Sloenn Distries, sritish

Gplumbia, fSxploration Hemorandum of Jamuwary 15, 1848,

{6) R. S. Moehlman, & mlh&w Rmrt on the Sleean Listriet,
British Solsmbis, Curadn. Yeovember, 1848,

(8} Peul 3illimgsley, Seclogical Investipablon of Slosan Distriet,
By 04, Status az of Jumumry 15, 1947,

(7) Svass 8. Yaye - Structural Study on HMuth 501 lateral and West
Silversnith Lode, Jumuary 7, 1848,

(8) Peul Billingsley and Evans B, Maye - Jeologienl Inmvestigation
of Yo Bloesn Distriet, 0. C. Giabus as of Pebrusry 18, 1648,

(9) Evans 85, ¥eye and Johxn lamb - Structural Study of the 0ld Muth
MM* &F 1&%, 1“51

{10) Bvana B, N¥aye, Willism sw and dohn Leub ~ Memmoth Mine, Degem-
ber 21, 1548,

(11) Paul Billivgeley and Nvans B. daye - Ueologiecal Resommends
for Oarsmtion Basin Project, Barch 8, 1848,




Bé,

SCURCES OF THFORUATION (Comi'd,)

(12) Hvars B, Mayo, William Sharp snd John Lemb, Struetural Prineiples
and the Carnation Underground and Surface Mapping. June, 1849,

(13) Evans B, Mayo, William Sharp and Johu Lamh s==ww--cww Geology
of the Ruth-Hope-Silversmith-Slocan Star-liasect Area (lap
Sheet Yo. 1) June &, 1048,

. {14) Billingsley, Hayo, Dougless and Meliomigle Report on Hewitt Kine,
Silverton, 3. G. lay Ord, 1646,

{18) VWm, ¥, Sharp, Oeclogy of the Queen Dess ime, Slocen Distriet,
British Columbia, #areh 20, 19860,

{18) Wm. ¥, Sherp, A Report on the Geolegy of Idaho Mine Area,
April 15th, 1950,

(17) Paul Billingsley and Evans B, Mayo - Status of Carmstion-Sandon
fxploration Progrsm as of July lst, 1980,

(18) Paul Billingsley and Bvans B, Mayo - Bess ¥ines Limited, Status
as of July 8, 1880,

{19) Peul Billingsley and ivang B, Mayo ~ Carnation-Sendon Program «
Final Stages in Exploratien of Primary Target. August §, 1880,

(20) Paul 84llingeley and W, C. Douglass - Carsaticn-Sandon Explora=-
tion Program, Review as of Jamuary 11, 1081,

HAPE - The follewing list dees net include folded maps, mocompanying reporss,
ard it ineludes only the more impertant of the relled maps. These are
at pregent in the veult at the Nickel Flate ine,

Hard Copy Surface Maps - Engineering control:

Sheet Yo, 1 1 dneh = 100 feet
Sheet No. 2 1 inch = 100 feet (2 copies
Sheet To, 3 1 inenh = 100 feet (2 copies
Sheet Fo., 4 1l inch = 100 feet
fheet ¥o, 1 1 ingh = 200 feet
Sheet Mo. 2 1 dnch = 200 feet
Sheet ¥o. 3 1 imch = 200 feet
Sheet o, 4 1 inch = 200 feet
Sheet No. § 1 imgh = 200 feet
Sheet Ho, & 1 imeh = 200 feet
Claim Net 1 inch = 200 feet

Triangulation NHet (Queen Bess 200 semle




