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GEOLOGY AND STRUCTURAL ORE CONTROLS OF THE EAST
VICTOR ORE BODY, VICTOR MINE (VIOLA MAC MINES LTD.),
NEW DENVER, B. C.

W. M. SHARP, ' ‘8.J. PEDLEY,
Mine Manager. ¥ 3 Mine Geologist.
ABSTRACT:

The Vietor mine produces a relatively high grade silver-lead
=zine ore. The main ore sone, the East Victor, lies in a heavily fold
~ed and faulted section of the Slocan sediments, The cross cutting
1oda—andtto a greater @mgremg the veins whieh are formed within ite-are
strongly influenced by the structural environment.

Ore bodies are developed where the Victor lode intersects a
highly-folded section of thin bedded argillites snd quartzites. In

detail the ore body consists of & number of highegrade vein swells
: withis what is generally a narrow vein structure. These swells are
localized by minor fold structures and by formational faults.
- Normal poste-ore movement along many formational faults and

later flat thrusting along certain of these faults offset the vein.

INTRODUCTION 2

Viola Mac Mines! Victor property lies four miles east of
New Denver, B.C. Access is along a 2§ mile road which leaves the
New Denver « Kaslo highway at Three Foris,

The mine is situated on the north-east slope of the Queen
Bess Ridge end it 1s developed by eight adits and several sub levels
which range from the 3650 foot elevation up to the L4600 foot elevation.

A high grade silver-lead-zine ore is mined with production
coming rrom.thm Weest Victor zone, the East Victor zone and the Cinderells
zone., The East Victor, which has supplied by far the largest proportion
of the production to date, is the subject of this paper.



The Victor Mine was discovered in 1921 by G« A. Petty, when,
by ground sluleing, he opened up & nerrow high grade vein fifty feet
aﬁova what is now Nﬁmbar 1 portal., This ore constituted the extreme
upper portion of the East Vietor Ore body.

Development by Petty snd later by leasers opened up Number 1,
2 and 3 levels and by 1947, 1400 tons of ore had been shipped which had
an average grade of about 180 ounces of silver, L5 per cent lead and
10 per cent zince

In 1948 the property was asequired by the present owners.
Buccessful development on Number l and Humber 5 levels followed with
high grade silver-lead ore being shipped directly to the smelter. In
1950 2 small mill was bullt aﬁ the property to treat low grade material.
The mill was abendoned in 1952 when arrangements were made %o mill an
inereased tonnﬁgp at the Western Exploration mill at Silverton. By 1955
the monthly mine production was about 1900 tons w!ﬁh an average grade
of 20 ounces of silver, 1l per cent lead and 9 per cent zinc. In
addition some ésrted lead ore was shipped direetly to the smelter. By
the end of 1955 the mine had (in reaavsrudrmetal) produced 1060 ounces
of golds 2,531,700 ounces of silver; 30,318,700 pounds of leadj 17,160,600
pounds of zine, and 93,430 péunéa of eadmium from about 95,000 tons of
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We A. Carlyle published the first technleal account of the
aamp_in 1396. MoConnell in 1894 and 1895 did first systematic mapping
whish ineluded in the Geological SBurvey of Cenada's Wost Kootenay Sheet".
In 1906 the report of the Zinc Commission deseribed several properties.

For the CGeologlcal Survey, C. E. Calrnes made extensive field
studies from 1925 to 1928 which provided the material for his comprehensive
memoirs deseribing the geology and mining properties of the camp. These
are stlll the basie reference works.

Kelowna Exploration Co., started the first detailed mapping
in the camp in 1940 - hl; in the Payne = Washington erea. This company
did further detsiled mapping in 1946 - 51 covering most of the area
between Gnrpanter and S84ilverton Crecks.
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At this time the B. C. Dept. of Mines aarried out & similar
program which was summarized by M. S, Hedley in Bulletin Ho., 29 ==
"Geology and Ore Deposits of the Sandon Area". This publication is the

present raferunue for details of the struetursl geology of the ¢amp.

BOCK _TYPLS:

Bediments of the Slocan Series are host to the East Victor ore
body. In the mine ares these consist of mixed assemblages of argilllites,
quartzites, snd miner amounts of limestone. They are thin to moderately
thick bedded { 1/8" to 1' ) and strike northewesterly. Dips vary greatly
a8 seversl recumbent folds are developed in the sediments.

The sediments, where they can be seen unaltered,; are similar
in appearsnce across the entire mine section. However, they change
rhysiesally vhere folding is intense, Close spaced bedding slips and
eross fractures are strongly developed and these are filled with =
graphitic gouge. The degree of this softening is, in part, directly
proportional to the intensity of the bucklings. As folding 1= extensive
the origiral character of the host roek ig largely masked and for this
reason & detailed lithological subdivision is impossibles However,
variations in competency, within 1eenl‘naaimnntarv gsections, is indicated
by the marked change of fold f@rm from one 5eatian of the mine to another.
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(8ee Pig. #1) Thiarseparatﬁ)ﬂavelapmnnt of struetnradulmant uartniniy
reflects varistions lnﬁﬂw&gi %T?=;H“;f;aa a!thﬂﬂgh unaqunl atreasing

of the sections must also be a contributing factor,

Porphyritic intrusion oceur throughout the mine and these are
particularly common in the eaastern part of the workings. These are
_almoat antirely'ailiwlike. although, to conform with loeal contortions
~in the sediments, they mey have extremely irregular outlines.

The sills are from an inch up to several tens of feet wide.
While, in strike they sre persistant structures, in dip they lens out
| quickly seldom traversing the entire mine section.

In general the number and width of the intrusives increase
toward the erest of the major folds with local thickenings forming
at the erests of subsidiary drag folds. Thia erestal filling is more
strongly developed in the tight ereste than in the open crests.
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EOLDING:

The northwestestriking sediments are strongly folded along nearly
flat axial planes. The folds in the mine ares ogcur in gnuplaskwhieh are
drag folds related to a much larger reglonal structure.

The workings lie within what 1s generslly a large waatwdipping
panel ar sa&tmmn%a, which 18 an element of a larger structure whose form

Al

Within this west-dipping panel meny drag folds with various

sizes and amplitudes are developed. These may involve a single bed or
assemblages of beds up to several hundreds of feet thick.

The drag folds result from the normel iInterbed movement
associated with recumbent folding with the upper bed erowding down eover
the lower ones. The resulting drag folding in effect steepens the bedding
80 tmt, on the average, over the minq section, the dip is steep waaterix
and in places nearly vertical.

Numerous small drag folds together with elements of two major
drag folds cccur in the mine. Of the major drags, the lower-or the
Number 1 = Drag Fold lies along the lower esstern boundary of the ore
body while the uppor-or the Humber 2 = nrag'ﬁbld lies along the upper
western boundary.

The No. 1 Fold 1s fully ocutlined in the mine workings. The
sediments dip steeply to the southwest both sbove snd below the
complimentary crests. The center panel has been rotated into an easterly
dip.

On section (See M. #2) the axial planes dip to the southwest
eroseing the more competent beds at a dip of 3 to § degrees. The .
uniformity of the plunge is interrupted where soft bedding sections are
encountersd. Here the axlal planes are offset with the weatavn gegment
stepped down. The overall effect i:ﬁgg; average axial dip is steepened
to sbout 12 degrees.

The sediments in the erestal region and especiaslly in the
over turned northeast dipping panel are faulted snd sheared showing an
extreme degree of softening. In comparison the bounding west-dip panels
are relatively unaltered.

The Bast Victor ore body, in relation to the No. 1 Drag Fold,
lies in the upper west-dipping limb and overlaps the upper crest of this
structure eventually bottominég%hg rotated east-dip panel.



The upper crest of the No. 1 Drag Fold is cutlined in the
stoped aveas of the mine (See Figs. #1). In the eastern limite of the
workings the fold shows & large degree of "similar" folding. Crestal
- thickening is extreme. Close packed, recumbent, isoclinal drag folds
pack the erests This is sccompanied by extensive slll intrusions.

Proceeding westward this fold shows less evidence of "similar®
folding and more evidense of "parallel" folding. Crestal thickening
through drag folding end intrusions becomes a minor feature and
gonsequently the fold baaémee progressively more open, until, in the
western limits of the ore section, i1t is represented by an open flexure
in a series of steep dipping sediment.

The lower erest of the No. 1 Drag Fold is only ske tehily
outlined by the workings. It also dles out to the west following
a course persallel to the upper erest and about 200 fest below it.

The Yo. 2 Drag Fold is outlined, in part, by the upper
western mine workings. The esst-dipping penel of this drag fold forms
the upper western 11m£tg of the Eest Vietor ore body. The lower erustf
at_ﬁh;a fold 18 open %a_th& southwest and where 1t is sdeguately axpoaqﬂ
it shows i mbdnrateﬁ amount of crestal thickening. The crest displays
8 disjointed axial plane simllar to that seen in the No. 1 Drag Fold.
The aver&g& plunge appears to be about 15 degrees. The upper erest of
the YNo. 2 Drag Fold is not exposed in the workings and hence the

eomplete form of this structure is not knowme.

JOINTINGS

A northeast-striking, steep southeastedipping set of jolints are
well developed. These appear to favour certeln of the bedded argillites
and guartzites snd they ave particularly well developed in the ecrest region
of the more ifsoelinal folds. In attitude they are nearly perpendicular
to the axial planes of the folds and it is thought that their origin is
related to the folding with their davﬁlépment concurrent with the later
part of that folding.

FAULTING:

The folded sediments are heavily broken by a system of conjugate
faults. Two sets of faults are represented and these sre the formational
faults snd the lodes. |

The formational faults tend to parallel the loeal bedding
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structures in both strike and dip. Exceptions occur when the faults eross

el e siliney s 4 :
the bedding on 4iyp atfrlat angles, usuelly at points where the bedding
attitude is abruptly rav&éﬁad. Displacements are normal and in hearmony
with the average interbed mavemantn- This fault éet abvieusly originated
and.davelayad from 1ntarbad adjustment throughout the period of folding
with the stronger faults formed along the loeal argillaceous bandse.

The lodes are moderate to steep southeast-dipping struetures
which strike northe-sasterly cross cutting the b#ﬁding and formationsl
faults., Mavping on & district seale shows “evidence...that the (lodes)
were initiasted during the closing stages of the period of folding and
it is presumed thet they served as svenues for the ultimate rellefl of
essentlially the same stresses as those that produced the folﬂimg « Do 51
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Me 8. Hedley, Bulles 295 Depte. of Mines. | j%y4ﬁvs§ﬁf;ﬁﬁmt_”Nkfﬂrﬁﬁgﬂwmwz_*»
The Victor lode has & conjugate relatinnnhip with tha formational
faults. This is shown by the inclusion of primary vein matter within
those local sectlone of formetional faults which connect lode segments.
In plan the vein follows a normal north~essterly strike, then turning
ebruptly ot right angles 1t follows & Tormational fault for & short
distanee, and then with snother abrupt turn it reverts to ite normal
- north-easterly course. These appavent offsets are termed "ateps" and
they usually follow the right hand rule.
This consistent veriation Iin the veins ecourse appe#ra to be
the result of the lode belng refracted while in ths more competent rocks.
In thies csse the lode tukes a course nearly normel to the bedding while
in the more competent sediments. On intersecting a formational fault
it tekes & right hand "step" sufficlent to adjust to the aversge northe
easterly strike. In this refrecting the pr- existing jJoints were a
major contributing factor as they supplied planes of weakness along the
ideal refrsction course.
Movement along the formeational feults iz usually normal.
However, in the East Victor a late flat thrust movement hss been imposed
along certain of the formational faults. For this reason a sub division
of the formation faults, the flat thrust feults, will be made. (8ee Fig. #3)

~ The main locus of'flat thrusting in the ea#t&rﬁ part of the
mine dips flatly to the west following the lower limits of the ore body.
in approaching the more open fold structure to the west it splits along
two strands, the L1P fault and the 3880 fault. These roll into flat to
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moderate east-dips cross cutiting the structures and the ore zone. It is
jpeenoelod A Lodldoy o

surmised they will eventually run-into the upper east-dinping beddimng panels

The 41P end the 3880 faults are believed to be cross links
between the two east-dip panels and were originally part of the formational
fault set.

The last movement along these faults is horizontal with the
upper block moving to the northwest. Along these main loeci of flat
thrusting, components of the movement have been bled off along the

numerous intersecting formationsl faults, applying to them, in varyling

degree, additicnal movement.

AGE  TIONSHIP:

Before further deseription of the faulte and their relationship
 to the ore body it is essentiel to outline the age relationship between
the structures. ‘

~ The structural hisﬁary begins with the folding of the Sloean
gsediments in respongo‘to reglional stresses. Hormal interbed slippage
1n1tiated the formationsl feulta., Asg rslding spproached its elimaxtﬂ4y§€;w7
extended development of the formetional f&ults produced the cross 11nks
which in the Vietor later became the flat thrust faulta. Also the late
folding developed the joint systems which lie normal to the bedding.

The culmination of the folding wes marited by lode formation
which, in the Viector, represented the sutension of the joint systom.

This sccompenied with extended setion along the formational faulbs
represented the ultimate release of the fold-forming atresses.

- 8411 end dyke intrusions oscourred sbout this time. These
formed lergely in the bedding faults, perticulsrly nesr the fold crests,
showing that thecse areas had low confining préssures. The silles did not
form in the lodes but rather formed against them. This is seen in the
footwall and hanging wall traaas af the intrumians whiech are similar but
not identieal (See Pig. #4). Tho iaéewgﬁ;l;; 13 was pre intrusion end
a8 porphyry seldom lies in the plane of the lode this feult must have
been in compression at the time. ,"fﬁr/iﬂéffwljfj;;iZL: el et ot

There now followed 2 p&rioé o; rgléxaiion of sgfsaﬁea with first
an extension of sctivity along the lodes. This final movement was nearly
normal with the henging wall moving down with, as slickensides sugpest,

8 slight esstward shift. Thls was asceompanied by vein formastion in the

norbheast striking, steep divping lodé sepgments.
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After the vein formation, relaxation continued with emphasis
next slong the formetional faulis., Normsl displacement occurred along
all major elements of this set, with the westi~dipping strands offsetting
the veln to the pight and east-dipping strands offsetting the vein to the
left. Where these coincide wiﬁh &xlating atepe the westedip faults
sugment the apparent offset while the east~dip tend to cancel 1t.

The finsl stage of Multing now occurred with the uppar'blaﬁk
being thrust to the northwest along the complex system of flat thrust
fanlts. Along the flat strands the vein is moved to the northwest or
to the mine foot walle Where these faults dip to the west they show
2 right hend offset and where they dip to the east they offset the veln
to the lefts Again where the flat thrust feults colneide with earlier
vein offgets they tend to el ther augment or cancel the ﬁ;ﬁgé;orrant.

In the mine the amount of movement elong any fault plane 1s
diffieult to estimate. The lode is perhaps the best understood. Here
the total movement varies from a fresction of an ineﬁ to, 8t the most, L
ten feet. The ratio of the horizontal throw to the vertieal throw is
roughly 1:5. The movement changes abruptly in both magnitude and
direction from one section of the mine to another. |

The length of the ariginalf:%;ps or apperent right hand offsets
is shown, by ineluded vein matter, to vary from a& freetion of an inch
up to at leest 40 feet. In the eastern pert of the mine much larger
steps are suspected. ,

On the otler faults pre-veln movement is impossible to estimate.
Some indication of the post-veln movement 1s obtained by measuring, on the
vein, the horizontel offsets.. Total disloeantion across iha formational
faults messure from a fraction of an ineh up to 20 feet. Offsets across

the flat thrust feults slong a single strand sre up to 4O feet with-tetel

The strongest single left hand offset is in the western part of
5 level where & aambiﬁation of flat thrust feulting snd formational
faulting throw the vein 65 feet.
The strongest right hend throw is In the eastern part of the
mine where the total flat thrust movement, ﬁiua west dip formational faults,

J"/‘z/’/fﬂf
plus bending give a veln offset of about 300 feet.
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The East Vietor ore body was formed and Influenced by
seversl interdependant siructures. The lode s the essentlial element.
Along it the ore [orming sclutions found access, and in 1t velns formed
in eertain favoured areas, In datail the ore body comprises of éavaral
shoots which lie slong & i;;lat mat«-glmgmg panel of steep dipping
sediments. The indiviéual sgm;;; iie iﬁ ££$.é;myetant thin-bedded mixed
quartzites and argillites snd are framd on top end bottom by faulted —
usually ess t-dirplng-sediments anﬁ en elther side by near vertical faultsd

sactiims of /'sillim?g This a?t !'m is sn ierepuls

: galer strueture,
INLeolerm oy plaan s g
which the steep dipping sections becdame host %o the ore. /

The steep lode seotions ocour where the lode 1s refracted when
erossing thin bedded arglillites and quertzites. For optimum refraction
well developed bedding is important. In the more massive sediments the
lode erosses the bedding obliguely without any major variation in altitude.
Por optimum refraction the mixture of argillites snd quartzites is also
importents The lode in quertzites alone or in argiliites alone egain
assumes an unfavourable regular strike and dip.

In sumrary the main ore controls in the Eest Victor seetion

. Are:

1) The lode slong which mineral bearing sclutions had eccess.

2) The fold siructure.

3) The thin bedded argillites and gquartzites.

Within the generally favourable ors structure there are a
number of secondary ore controls other than those supplied by the
unpredictable chenges in strike and dip, asmaiawé with weak lode
structures. |

1) Stranding - Splitting of the lode is the most importent of
these secondary controls. The lode on 3 level at the top of the main
shoot forms a series of mineralized joints over a width of 100 feet
(See Fig. #5). These joints are too narrow to mine separately and too
widely spaced to mine a s a groups Below the No, 2 Drag Fold atructure
these joints converge with the widest and most productive vein lying in
the hanging wall. At sbout one~third of the way vertieally down the ore
zone, the joints collect into a single vein.

~ 2) Rotation Panels = These a%m small west-dipping elements of
drag folds which oceur in otherwise unfavourable sestedivping seciments.
(See Fig. #6)e The ore forms just where the lode crosses these west

dipping beds.
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3) Drag Folds = Whore the lode erosses small drag foléd
structures in eh§ main panel of west-dipping sediments good ore forms
just et erest of these structures. (See Fige #7 e

§4) Pormational Faults -~ Vein swells lie under or over formetional
faults, Frobably these eaaur‘aﬁ & result of increased lode tension on
one aiﬁa of the erossing faults. Pault dsmming may be an assocliated
control. (See Fige #8).

ISTRIBUTION:

The lode in the Eset Vietor is almost eniirely veln-filled.
Gouge along the lode is rare and brseciation of the wall rock occurs only
in the lower limits of the ore section. The average width of the vein
in the stoped avess 48 lese than 16 inches, however, the width varies
from & fraction of en inch up to over 8 feet.

Within the vnin the metal content varies. In general galena is
the predominant fil;ing in the wider sections and sphelerite is the
rredominant filling in the narrower sections. The gangue wminerels
siderite, quartz, celeite and pyrite are present in sll portions of the
velin Eﬁd they mey £i11 1t entirely in the narrowest sectiong. There ig
one exception to the general pattern in the lower caztern part of the ore
body, aiderita fillings envelope the ore lenses with the vein eventually
becoming entirely filled with siderite i widths of up o 7 feet.

The silver oeccurs with the galena. The unit velue of the ore,
then, 1nareasaé'aa the width of the veln increases.

The East Viector ore shoot can be described as a series of high
grade swells within a nerrower velaﬁiv»iy low grede vein.

The variation of the metal content is probably controlled by the
vein's atructura,-@Bﬁdlay,(?ull. 23, Dept. of Mines) suggests that the
lead deposition favoursd the more open structures while the tighter parts
of the lodes do not. These Instead were filled with the more mobile, less
selective zine end gengue minerals. There 1s a suggestion in the Vietor
Mine that ﬁhis pattern of mineral distribution was supplemented, by a
period of lead mineralization which came shortly after an earlier zine,
lead end gangue deposition. This lead found access only in the most open
parts of the structure and here it was deposited replacing much of the

earlier vein,
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