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GEOLOGY OF WESTERN MINES

Progre Repo

SUMMARY 3

Discret dirrsgular shaped bodiess of massive sulfides
of Cu, Pb and Zn occur within and along the walls of a steep
elongate alteration zome in rhyolite brsccia and tuff., The
alteration is assentially & bleaching of breccia which
normally is green and purpls rhyolite. The bleaching probably
results from the conversion of silicate iron to pyrite.

The unmineralized rocks flanking the altersd zone
show little if any sign of the existence of near-by maasive
sulfides.

Numerous faults within the altered zone, strong
foliation and the habit of the ore suggests that much of
the complex pattern of ore distribution is due to breaking
up of fewer larger primitivs sulfide masses.

Host rocks for the daposits are unmotamorphosed
Parmian or older voleanic breccia tuffs and flows probably
corrslative with Sicker Group rocks. The Buttle Lake area
ssems to be the northern limit of aspinterupted helt of
Sicker rocks which extends southeast to Duncan.

v

GENERAL GEOLOGY:

Stratigraphy
Permjans " M, Sicker®

Rocks in and nesar tha mine are intermediate to
silicie,gresn and purple volcanic breccias tuffs and flows
with an aggregate thickness of at leasst 4,000 feet.

Volecanic breccias ars composed of lithic fragmants
over 1% inch maximum dimension in a matrix of finer lithic
fragments. The breccia Tragments and the matrix may be groen
or purple or more commonly mixtures of tha two colors.
Lapilli tuffs refers to rocks with & maxinmum dimension of

i A



2e

fragments from + to ¥ inch. Fine to course tuffs are
recognized by their particulat®nature and fine bedding
and laminations of wsll sized units. Rocks called cherty
tuffs are chert-like in app2arance and color laminated.
Cherty tuffs are gensraly green, lithic and lapilli tuffs
are green and/or purple.

Ezzied Szoup Formation

Triassic Vancouver Karmutzess Basalt flows and
pillow brececias

Permian Sicker Limestone

Intermediate to silicic
bzreccias, tuffs,flows

base not sxpossd

Dafinite volcanic flows are medium green fine
grained, porphyritic (asugits) and characteristically veined
by white carbonate and discolored by spidote and hematite.

Fine grained green dikes and sills, some similar in
appearance to ths above flows are common along faults and
contacts between litholgic units.

Fossiliferous Permian limestone overliss the volcanic
sequence and is in turn overlain by Karmutgen formation.

On the basis of lithogy and stratigraphic position
other writers have suggestsd the corrslation with Sicker
Group rocks named after M5. Sicker near Duncan.

Triagsiﬁ - Karmutsen

Magsive basalt flows and pillow breccias of the
Karmutgen formation lowest unit of the Vancouver Group
overlie the Permian rocks. Road cuts along Buttle Laks
cpposite Wolf River offer excellent sxposuras of thess
rocks.

intrusives

Dark green gabbroic sills and irregular tabular
nasses up to B00 feet thick intrude thse Permian limestone
and underlying volecanics. Thess rocks are probably intrusive
equivalents of the Triassic flews.

0
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A large granitic mass with a northwesterly trending
contact lies one mile west of the mine. This granodiorite
intrudes the Karmutsen and older rocks.

Structure

A broad arch or antiform with a gentle north plunge
is outline by the exposures of Permian limestons on the
ridge eawt of the south mnd of Buttle Lake and the ridge
west of Wolf River.

Most faulting occurs along one of three directions,
north, east, and northwest., North ‘trending faults cut- the
northeast faults. The relative age of the sast faults
which are most evident in displacements of the granodiorite
contact is not known,

Lynx Mine
Histoxrys:

Three areas of surface showings ecalled the Price,
Paramount and Lynx are aligned din a northwast direction
and spread over 2% miles.

Paramount Mining Company of Seattle drilled 10
surface holes and drove an B0 foot drift at the Paramount
in the 1920%s, Granby drilled 1,900 feet in four holes
in the same area, in 1952. In 1956, Strathcuna Park was
designated a Class "A" park, Heustis and Associates dril'ed
two holes at the Paremount in 1959 to gain evidence to
support their contention that the class "A" boundary should
ba radrawn t0 allow exploration and davelopment of the
property. Succeding at this, Heustis and Associates sold
the propsrty to Uestern Mines Limited in 1961. Surface
mapping lead to drilling of the Lynx zone in July. The
operation developed from that time to its,mill =zsie of
1,000 tons per day. present

Mine Lavout:

Mine - coordinate north is 45 degrees ezst of True
Nnrth { set Brunton declin-tion pointer at 336? Az oxr
N 24°%) With this arrangement, the altered zone ond con-
tained ore zones run mine sast-wesst. Nine levelec of
development begin at 1,500% A.C.Le. with 8 level and numberx
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downward to 16 Level at 320' A.S.L. Access and haulags is
by 10 Level from which an internal 3= compartment shaft
extends to the sump below 16 Level. The shaft and approu-
imate "cermtre of gravity® of underground workings are at
"5%00 £ and workings extend wast to 4600 £ on 8 Level
and east to 8000 E on 13 Lavel.

The open pit headwall is prasently at sbout 5800 E
at elevation 1,800° and the bot:iom is 6500 E at elevation
1,150%,

Mine Geology:

Within the wvelley of Myra Crack, the general picture
is one of block faulting in generslly flat to low dipping
strata. Most local flexures can be related to drag on steep
faults. There are two exceptions where steep altitudes
prevail; in the immediate vieinity of the altsrsd zone along
its known length of 7000 feest including Lynx and Faramount
and in a zone extending 1/4 mile from the granite contact.
Both foliati ns strike mine wast,

Unaltered Rocke

On the scuthside of the upper 800 feet of the sltered
zone contacts between flows and fragmental rocks dip 601 to
80 deorees south., High on the north side of the altered
zong layered fragmental rocks appear to have a moderats
north dip. On both flanks, the ynaltered volcanice have
undergone considerable faulting - the intensity of faulting
appaars to increaase as one approaches the altsred zons.

Altered Rocks

The altered zone is 400 to QU0 feeld wide and at
least 1400 feet high. It is mess of sencitired chloritized
variably bleached silicic volcanic brececia and tuffs.
Shades of pale to medium grsen, grey to off white, cream
to tan are common. Folilation is intense in a2 numbser of
altitudes. Numerous faults with up to 4 feet of gougs.
Uriginal breccis fragments can be mxtremaly attenu-ted
along horizontal exis.
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Although it appears impossible tc map litholeogie
units within the altsred zone, thers are volumes of howe
ogeneous rock which may represent segments of original
units. Pyrite is widsly distributed in the altersd zone
and is more abundant in some alteration types than others.

Ten specimens that approxionated the rangs of
altaration colors were secanned with a deffractometer. All
specimens were predominately sericite with lesser chorite
and guartz with no indication of other clay minerals or
talec.

&

Hineralogys

Metallic minerals are chalcopyrite, sphalerits
galena bornite and pyrite. The late Professor R.M.
Thompson identified tennantite, stromayerite (CuAgS)
and tracs amounts of two other minerals one of which
he suggested may be stannite. Barite is the only sige
nificant nen metallic gangue mineral,

Habigs

Fine grained massive mixtures of svhalerite
chalcepyrite and pyrite represent the bulk of the metal
in the mine. A smaller proportion of ore occurs as
massive chalcopyrite~pyrite mimtura. A third type occurs
as fringe zones to massive highgrads and consists of
chalcopyrite fillings of close spaced tension fractures
in soft serecitic phyllite.

Much of the ore contains lithic "fragments" in
various stages of preservation. Many of thu:s "fragments®
are reduced to phyllitie thumb-nocil like shapes. Roundad
cabble-like shapss of rhyolitic compesition up to 2 feet
across occur in certein ore exposures.
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Form of sulfide musses:

On the south side of altered zons, the sulfids
magses ars curved tabular shi:ets out in a number L
2ub parallel zonse which dip steeply south. These zongs
ara gharply defined massive sulfides which can terminate
in strike or dip directions by simply pinching down to
several inches. Prominent color streaking of sulfides is
common in this ors. The most ccntinious single sheet L
sulfide known to date is located :zlong the south wall
of the altersd zone. In many places this douss not make
ore. However, it doss maintain a position adjacent to
a distinct lithologic unit which lies in dirsct contact
with the south side of the ores. In other words, if you
approach the altsred zone from the so th betwasen 8 lavel
and 13 level, you may traverse a number of different
saguences L breecias flows and tuffs. Howsver, in each
cagse immediately prior to ore and sericitized breccia
you will encounter a particular green rock. This is a
green foliated rock with clear quartz syes scattered
irragularly through a predominately sericite matrix.
Chert=1ike layers and lenses of jasper are common
adjacent to the sulfides in some sections. Fine laomine
aticns of sulfids are common in the cherty layers.

This back to back relationship betwsen ore and a
gresn guartz eye rock has shown up in saverasl cther
parts of the pit but to dats, we haven't arrived at
an @=zplanation for its reoccurrence. One main occurrence
was related to a thick flat slab of ore which was mined
in thas open pit. The upper side of this important cre
pody was in direct contact with bleached highly felisted
steep but flat lying green quartz eye rock.

From the standpoint of reconstruction ore other
sulfida~host rock relationchips dessrves mention. High
on the nerth side of the pile recent testing has ine
dicated a relatively lat sheet of sulphides which 1ius
sandwiched between moderately to weckly altered rhyolite
breccia and flows below and an andesite flow or flow~
breccia above. The andesite is overlain by low dipping
unaltered lapilli and lithie tuffs. The lapilli tuff unit
immediately above the andesits flow has in several cores
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contained a few scattered massss of mixed sulfides,.

For the time being, wa can leavs off at this point
and let you make some of your own obssrvations.

Clccarr
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REPORT ON
EXPIORATION AT WESTERN MINDS' PROPERTY




IMIP0T 0N AYD SMHARY: k-

A reviev of previous geological reperts smd sa
exaaination of the surface workings at the lLyax, Paremcunt amd :

propertiss was earried out frem July 23rd te 26th, 1968, Ted Murare, W
who is doing detalled gecleglioal mapping as part of a thesis,
someé of the significant features. The oljoctive of the visis was to 3
review previsus reports to see if targets for exploratiom had beea re- .
commended and, 1f possidle, assist in laying eut an exploration pregram. b i
The uwrgenay for accelerating expleration is the phasing out of the
opempit near the end of 1969 and the prodable imability of the minme
%o maintain mill throughput without additiomal stoping areas,
? he following areas are recommended for exploration: W

Lo
Jige
S

Jaag- Extension of either the 10th or 12th level te¢ explere the i
shear abéve this level bdeyond the minme workings. - 1000 fees.

Parsmount . Gonvinuation of the 10th level and possidifiy the 9th
0 6Xplore the marrov ore sone showa bydrill holes beyosd
the fault and to provide a drilling base for testing Sar the
wide part of the shear belew these levels. = 1000 feoot.
= Contimmation of the 13th level east to test the shear
under the Myra Oreck valley and bdeyond to the southeast.
= 3000 feeb.
w22igg - Piamond drilling to determine the significance of the
mineralised intersection iz D.D. FNo. J.

Plamond Drilling -3000 feet.

Th ¢ Juttle Lake area is underlain by a thick se ries of voleanies

with miner sedimentary beds and gaddroic intrusive rocks. The general
segtion iass

Earsufsen Group -~ Pillow lavas, dreccias and basaltie flows.
Rernisn

‘81 eker Group - Limestone, minor sandstone and argiliite,
(10,000 feet) uwp %0 1,100 feet thick,

- Unper part - O carse bedded tuffs avd agglomerates
vith seme andesitic flows. Intruded by sills amd
soarse grained gabbroic roeks,

- Lower narxt -~ Vell bedded and lamimated, greem,
browa apd purple tuffacecusrecks which have a
rilicecus appearance.

T he above voloanics are desoribed as the resuvlt of submarine

eriptions near Buttle Lake which duilt up the volcanic pile almost to sea
level,




ﬂont two to three miles west of the mine this voleanic series !
19 intruded by lmaioﬂto bathalikk, £

Losal: _ e

In the vicinity of the mine the country rock is the tuffs, Ex
agglomerates and ardesitic flace ¢f tus vwpper Sicker Group, some il
hundreds of feet below the gabbre sills which cap the hills to the i
north and south of the mine, These rocks are usually gemtly dippirg
Uﬁh fold axes striking north-morth-wess,

{ The shear is a steep dipping structure, up to feot in width,
striking northwest-southeast with dips varying from 70~ %o 300 southwest,
but in the decper levels it appears to have & reverse dip to the north-
east, IS consists of quartz-chlorite-sericite schists with minor tale
and epidote. It sppears tc apex at about the 2000 foot contour, several
hundreds of feet below the gebbro sills, being concealed erxcept in the
sides of the valley of Myre Oreek anmd on the steep northwest wall of

- the Buttle Lake valley where the Price showing occurs, Dikes of various

types (fslsite, andeeite, feldspar porphyry) imtrude the shear and om
the lovwer levels the intemsity of alterationm 1s shown by the developmest

7 of mignatite,

Faulting is common; longitudinel faults, with considerable gouge,
parallel the follatiom on a morthwest tremd apd some mineralization is
asscelated witk these faults; steep dipping oross faults , with an saste
west strike , offset She shear and therd are occasional low angle faults

.with some evidence of thrusting,

The priscipal sulphides are chslcopyrite, sphalerite, and pyrite,
with lesser amountes of galema, bornite and rarely temmantite, covellite,
digenite and stromeyerite. Barite occurs as pockets and lenses, Pyrite
is wide spread, eccurring with the ore bodies in messive lenses and as
disseninations throughout the shear, oceasionally carrying sufficent
shalcopyrite to form low grade ore., The massive sulphide bodies are
banded with the banding usually parallel to the schistosity but occcasionally
cutting clesnly scross it, The orebodles occcur as steep dipping lenses
along the hangimgwall of the shear, as gently dipping bodies ir drsg folds
or adjoiring unshecred horses of rock withinm the shear snd also along some
of the concoréant longltuiimal faults,

Sxigim

Jost the writers agree that these are massive nlphldo deposits
rtphclu favorable parts of a shear zone, the banding being due to a
fluctuating concentration of metals during deposition. Tha mireralisatiom
is from some unkmown, deep seated, granitic sourse,

Murare favors e symgemitic origin, that is, the ore bodies are
part of ths voleanic sequemce, deposited in an andesitic %o rayolitiec

e svidoument~ and sinee remobilized in part %o occupy their preseat position.

The shear would thus develop due to the sulphides being the weakest part
of the volcamie plle and $he banding would bde a primary feature,




T he workings on the shear are in three areas: the Lynx, amd
Paramount , about 4000 feet apart, separated by the valley of Myra Creek,
aad the Price, JOOO feet southesst of the Paramount, separated from it by
a ridge that goes up to an elevatlon of 3500 feet giving up to 1500 feet
of cover on the shear,

T he Lynx workings have explored the shear over & 1000 foot vertical
range and ore bodies have been found to occur between the 1500 and 925 foot
levels, that is over a vertical rengs of JOO feet. Kost lead-zinoc sulphlde
bodies have a much marrower vertical range if depths attalred due to the
plunge of the structure are not included. The ore bodles appear to ocour
where the shear intersects a series of sgglomerates and tuffs whose contast
with the shear would appeer to have & gentle plunge scutheast. If the
localization of the ore shoots is limited to the low pressure areas caused
by rocks of varying competence intersecting the shear, this particular
sequence 12 a&lso limiting in vertical range so it may be concluded that tho
possibilities for a reoccurrence of ore at depth are poor.

laterally the possibilities are unknown but eneouraging features are:

1. T he shear and wall rocks are similar on the Lynx, Paramount and
”1300

2, Mineralization is of the same type at all three showings, and
if favoreble structures occur, ore dodles mignt be developed.

3, If the particular tuff-agglomerate sequence, mineralized at the
lyax, is a significant control, 1t might re-occur elsewhere along
the shear since the fold axes of the volcaries trerd north-north -
east and transect the morthwest strilfing shear at about a 200 angle
so this sequence could be at marious elevations in the shear wall,
depending on whether the dips of the formation are %o the esast or
I!."t 7

4, T .e upper Paramount workings sappear to be near the apex of the
shear and what mineral showings have been found are near the north-
east wall along one of the longltudipal faults, T he wide pert of
the shear should oocur in the fault bdleck to the southeast at some
slight depth and mineralization mey cccur along the southwest wall
as it does on the Lynx property.

5, Although there are some reasons to haliave that the vertioal
Peange of mineralization is limited, there are no limits set for its
lateral extent, so possibilities also exist northueat of the Lynx
workings,

Unfortunately, dus to the thick cover rocks amd the wide spread -
dissanination,of pyrite in the shear, itis unlikely that the usual geo-
physicgl methods would prove of any value. Geochemical methods also wonld
be of little valus in evaluation of the shesr szones. Detalled geologieal




mapping of the showings and possibily mapping of the longitudinal and
oroes faults between the Paramount and Price would be of most help in
planning development, _ : i

',
¥
=l

T his makes the present method of extemding onfor more headings
into the WMexplored pertion of the shear, with pattern drilling,
the best method of exploration of the conceiled ssctloms of the shear,
It may be noted that where falrly substantial ore bodiles occurred along
the hanging wall part of the shear at the Lynx mine, the mimeralization
spread to include other favorable structures within the shear. In
general, where mineraliszstion is weak, only the most favorable structure
is involved but as the intensity inereased other favorable structures are
alsp minerslized, JFor want of other criteria the Intemsity of minerali-
satiod on the sheur wall may Belp localize where to concentrate drill
footage and explore the full width of the shear. It would be hoped that
exploration of the shoear zone would discover one or more other centres
whera the intensity of mineralization 1s comparative t¢ that at the Lynx,

If, as assumed, the minerzlization occuples a relatively flat lying
zone throughout & JOO foot vertical range, twe headings,300 feetapart,
are adequate for exploratiom and to provide ventilation. Drill stations
at 200 or 300 foot imtervals would be adequate for preliminpary testing
of the shear. The program proposed 1s to test about 1000 feet of the shear
beyond the known mineralisstion, with the results of this program heing
used to evaluate the exploration possibilities of the shear,

EEOROSTD WXPIORATION:

1. Jy= - HExtension northwest of a level to explore bsyond the
mine srea, Wither the 10th or 12tk level could be used and the
drill pattern would be mainly upward to explore the upper
portion of the sheer,

2. Parsipoupt - (a) PExtension of the 10th level across the fauld
to follow out the mineraliszatiorn located by the drill holes
from the 9th level and poesibly extension of the 9th level to
drift out this mineralization. Omce i%s dip is established,

a short crosscut could be driven inte the hanging wall to
provide & drill base to expleore for the wide bulge im the
shear antiscipated below this level.

(b). Continuation of the 1l3th level scutheast for
mining purposes and to provide ventildtion.

1 here is & fair possibility that enough ore will te found by the
above development to pay for mush of the cost but the main objective is
.%o explore for another centre of mineralization within the shear eompar-
ative to the Lynx, !

3¢ Exigg - T he wpper Price sone, at an slevation of 2000 feet,
is 2 wide altered shear gone with two small galena-sphalerite-
ghaloopirite-barite showings near & fault zono ocoupied by a
creek. Northeast of this, at an elevation of 1300 feet, is a
Similar mineralliszed showing near a fault in & parallel oreek
which is known as the Lower Price sone,

In 1965, eight holes, totalling 4571 feet, were drilled.

Fumbers 1 o were amgle holes across the projected shear zomne




-July 29, 1968, Bl

b=

EBOPOSED JXPIORATION (comt)
exploring for extensions of surface mineralization with
negetive results except for sowe minor mineralization mear
the collars of holes Fos. land 3, Based on the surface mapping
axd results of these holes it ie comcluded, "The Rydrothermally
altered quartsz, sericite schist » ne lying beiween elevations
of 1900 and 2100 feet is 600 feet long morthw est, 200 feet
wide and extends to depths from a few tens of feet down to 200
feet, "

Drill hole No. 7 was drilled vertiocally on the southwest
side of the shear., T his cut disseminsted and and massive sulphide
bands dipping 70O and locsliged along silicified sectioms of tuff
and agglomerate at the followlng footage: 127-128, 515-520,
588-591, 627-628, 6814 - 685, plus thinner basds from 700 to
711 feet, Assays given ahow:

Xootege  An ogs. Az gzs. _Cuk ok zpd

515«520 .03 3.95 .90 1.60 11,85
588591 .59 17.55 .20 6.30 20.35
6815.685 .08 10.00 .18 2.55 7.2

Bapis of mineralization were intersected from 515 feet to
the hole betsom at 711 feet, i.e. for 196 feet,

T he high silver assays make this intersection of interest
&t present silver prices, It also ossurs in an altered tuff-
&gglomerate rock sequence like that occurring at the Lynx, The
best mineralization is at an elevation of about 1300 feet (Buttle
Lake 750" elev.) or at about the same elevation as the Lower Price
showing, . :

Preliminary exploration would probably require four angle
holes totalling 3000 feet drilled from the downhill side of the
showing 0 determine its dip eand true width. If & mineable ore
body were found, it would open another point of a:proach to explore
the shear zone at sbout the elevation of the Paramcunt 10th level.

BBMABES;

T he above is & summary of the reports reviewed, which are listed

“in the Appendix, where any suggestions comecerning explorztion are noted,

The reccemended exnloration is to explore the shear laterally, for about
1000 feet beyond the known ore showings using at the most two headings which
would provide a drill base to test most of the assumed vertical range of
700 feet of mineraliszed country.

It is also recommended that further explorstion be carried out
on the Price showings, '

Sutmitted by,

Box 221 '
koufaml, 3.0, o= T, e 4

L, Telfer.

P
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: The foregoing report includes many of the observations made by
i? the following writers and a brief summary of their reports follows,
i The only report that is coucerned mainly with explorastion is that by
b C.R., Baunders and this is sumarized in some detail,

I. Cberrvations on the Geology and Mineralization of the Lynx Mine,
Myra Falls, Buttle Lake, V.I,, 2.0, -~
Dariel M. Basco,
This describes the geology, faults, folds, dikes and the

ore déposits, It liststhe local controls as;

1. Southwest limB of the close anticlinal fold within

¢ the west wall,

2.  Drag folds,

3. Pressure minima in southwest part of the sihear zone.

4, Volcanie breccia or otier open structures, particularly

a2t nigher levels,

2. Lode metals in British Cclumlia, Department of Mines and Petroleum
Resources- 1562, 1963 and 1564, -
W.G. Jeffery
This describes the zeology, structure and ore wineralization
and includes a plan and section of part of the rwine workings,

3. Geologlcal Evaluation of Ore Potential and a Proposal for ILong
Range Exploratioz and Dgvelopument at Western Mines, lkyra Falls, B.C,
Jemuery 1967~ C,R. Saunders,
This describes the jeology, structure, ore todles, ore
controls and lays out an exploration program, Ee concludes}
" The vest possibilities for early ore development and
stoping are the 12th level east (Iyrx), 9th level Paramount
and Lynx below the 1loth level, Projected ore reserves for 13,
14, 15, and 16 lovels at Lynx are 400,000 tons per level, "
His exphoration objectlves are;
A. Add additional ore tc the reserves as quickly as possible,

‘B, Ixplore and develop projected ore zones,

C. T®xplore favcrable areas for which there is little
informsation,

D. DExplore unknown areas with exploration based on
weological Irterpretation,



http://Pr.ram.ount

S . 3

.

128 ~ 800(a &3) | K
1w 300 (3) 3

13 3,500(0&D) 3.§oo(tca.n) 1,63b (cap)
1k 300(3) - rh ' L
1L 300(3) 800(B) N et W
16W 700(B) - 1,200(B) u:
167 1,300(8) 34200 (B) 1,600(B)
Paramount 8% - 1,600 (D) -
9% 1,400(D) 1,600 (D) -
0t 400(D) 1,600 (D) . g
T otals 12,000 12,800 8,000

In addition to the drifting, the drill footage is estimated as z}_foot
per foot of drift or would add about 50% to the cost of drifting.

The program as outlined is heavier than the mine can stand and in
part that on the lower levels and 13th level is greater than warranted.
In this type of mineral cccurrence toms per level (100,000) is not as in-
formative as tons per sectlon which would at least show where the ualn
centre of mineralization is located, »

4, Geology and nd Drill Sxpleoration of the Upper Price area
conducted by* western Mimes, Ltd,, July to October, 1965.
Daniel M. Basco.
A peglow of the 13965 drill program on the Upper Price showing recommends
further investigation of the mineralized section of drill hole ¥o. 7.

5. Western iines Operations, Buttle Lake, V.I.
(Unsigned)
Thie is a paper dealing with the geology =nd ore deposits and is
accorpanied by slides. There is also a sumnary of the same paper. The
writer gives reserves as:

1,487,000 tons - .09 ozs Au, 3.37 ozs Ag, 1.8% Cu, 1.2k Pv, 9.86 Zn

T he ore bodies have widths of 5 to 40 feet, lemgths of 100 to 40O feet
and several hundred feet of vertical extemt. Those near the westeram contact
appear to be more regular and follow the contast quite elosely but away
from the contact they seem to be asspelated with folds with a predominant
plunge to the north,

6. Report ca the geology of the Paramount, Lynx and Price
Properties of Northwest Vemtures,
A.0,Skerl, July 19,1956,

Deseribes geology and the ococurrence of drag folds in the shear,
Reoommends & sslf potential survey and a flat hole drill program to explore
the drag folds on the Paramount which he sstimates will proevide 200,000
tons of opempit ere,




-freu- plugo from mt to 10°NW or SE and he expects the ore boﬂu

L %o have a similar p;. nge. He notes premineral cross faults which mey be 7
T important in locallizing the ore. _ ,

e 3 Goahﬂ snd Bxploration at Western Hines. Rt
s 7. Muraro, July 17,1968, S
k Recommends continuinmg the geological mapping and the interpretation 4'
(t of the fault pattern. Describes the geology and the association of the ors 1,:?
7 with certain kinds of breccias and tuffs - those with rhyolitle affinitles. -
"" :"]"
Lynx - Recommends solving of tae fault pattern. i

‘ Paremount - Recommends drilling from 9th level to find the wide
H section of the shear moved to the rigat by the east-wsest fault,

Considers that any ore above the 10th level will be narrow heyond .
thes fault,

Price - BRecommends remapping and relogging of the holss prior
Yo a drill program,

8, Tesctonic Hiltory of the Insular Belt of British Columbia -C,I.M.V.,
Vol. &,

A, Sutherland Browm,

Gives geology and tectonic history of the volecanics in the
vieinlty of Buttle lLake,




-

| These iaifihi7aisprvti which are submitted for the Anﬁual
Report and which sre calculated from the most complete and
sccurats data available,

PROVED: (Carmine Red)

Ore sxposed in mine workings with projections up to 25 feet
from such workings, Projections up to 40 feet from workings
may be made if intsrsected by drill holes which indicate
cantinuity of the orebody. Maximum projection is 25 fest
beyond such drill hale intersections,

EROBABLE: (Drange)

A, Ore projections up to 25 feet beyand proved ore whaere
warranted by drilling or known geoclogy.

B, Dre projections up to 25 feet from a series (three or

more) of drill holss spacsd not mors than 50 fest
epart, whers it.can be reasonably assumad that all
intersections are on the seme geeclogicsl structure.
If the structurs is drilled at 50-foot intervels but
only one or twe of the holes contain aore values,
this ore may still bes placed in ths probable class.

PILLAR: (Light Blus)

Cre which cennot be mined at present because it forme a
surface, shaft or main haulage way pillar.

UNPUBLISHED RESERVES:

These ars orsbodies or portions of orebodies which are only
partly sxplored or developed or ars inferred from geological
knowledge. Thsy are calculated for internal use by the
Gealogy end Enginesring Departments to sssist in long range
planning. ,

EOSSIBLEY  (Yellow)

Ao Ore projections to reasonable limites beyond Probable Ore
limits bessed on known or assumed continuity of favourable
geological structures,

B, Orm projections betwsen s series of drill hole inter-
sections assumed to be on the same geologicel structure
but more than 50 feet apart.

c. Ure projections from isclated drill hole intersections,
LO¥ GRADE: (Light Gresn outlined in Red, Urange or Wellow)
Ore which fite ene of the preesding classes (proved, probable

pillar, possible) but which has a value of less than 310,00 per ton,

FQICHTLIAL:

Uze inferred from known or sssumed geologicel structurs such as

ore below the bottom mining lavel,




. PROBABLE
POSSIBLE
PILLAR

LOW GRADE

r /Feal

T RS

- in plane of phn or -umn
- not in plane of plen or secti

SELTIONS

calculated grade of block as shoen

Horizontal diastance of ore bloek
about plane of section = 50 f¢,

Planimetered ares in sq.ft. = 298
Caleculated tonnaga = 1500
P « pit ore

ore block calculated slsowhare

LlAN:

1900 ton block of ors extending 25°'
sbaove level plus similer block
extanding 25' below level,

Similer blocks of probable oxe
as extensions of praved ore,




1.

2.

ESERV ULATIONG : _ L

The report on ore reserves consists of a written ' '
comparison with the previous reserves snd a dis- ' )
cussion of reserves plus production, Includsd
summaries end charts are: i

(a) Resserves by lesvels

(b) . Reserves by ore zones

(e) FReserves by stopes

(d) Production plus reserves by levels

(a) Chart showing production plus reserves by lesvels
(f) Graphs showing various grade relationships,

Broken ore tonnage and stockpiled ore tonnsge will
be obtainsd from the surveyors for inclusion in the
ressrves. They will be included with Proved Ore.

Tonnage factors ars based on ths combined pnrennfaqa
of copper, lead and zingc:

i Less than 5% « uyse 10.5
i1 5% to 15% - uas 10.0
ii4 15% to 25% < use 9.5
iv Over 25% - use 9.0

Grades will be calculated to a minimum mining width
of five feet. Where ore structure does not permit
mining to this minimum, such as in & flat lying ore-
bady, the minimum width will be eatablished as
whatever is practical for the ore zone in qusstion,

No ore will be included in the published ressrves
below ths lowest workings on any particular zone,

or below & xone whers the next workings are more than
two levels below. Such ore can be included in an
unpublished ore clsss,

Diluticn is sssumed to be conteined in any grades
derived from the results of stoping. It will be
included elsswhere in individual ore reserves
calculations by adding four feset to tha ore widths
{two fest on each side of the orebody). Unlese
low grade sssays exist for this two or four foot
width it will be assignad the following grade:

AU ul OQG nzoy ﬁu =3 0.3‘5, Fb o= U.Ug{. Zn e Dgﬁ/‘

Ooccasionally, informetion availeble (stoping,
drilling) may suggest that more than two fest should




8.

9.

fo.

11,

12.

13.

14,

'“ht added fnr—d&!uiipn (and, rarely, lsss than two fest), A
logical width should be applied in such cases.

Net smelter return valuss on which to base grade cut off
determinations sre as follows:

Au = $30.00, Ag = $1.00, Cu = $0.20, Pb = $0.05, Zn = $0.05

Ths lowsr value (and hence grade) limit of ore blocks 'lh:

"
‘included in thz reserves will ba #4.00 per ton bassad on the P
net smelter return veluss above. All blocks with values et
under $10.00 per ton will be considered low grade and will ' -
be indicated (coloured) as such. D 4

s

Ure tonnages should be recordsd to the nsarest 100 tons and
grades to the first decimal place except for gold for which
the 2nd decimal place is required. :

Apparent erratic high assays of gold and silver may be cut to
threes times their averegs grade in the block or surrounding
blocks. Do not cut assays for copper, lead or zinc.

All reserves will be outlined on eithar a plan or a section
of the underground or open pit workings. Individual blocks
of ore will bs bassaed on the best geological interprstation
that is consistant with the known information, All celcul-
ations and sssumptions will be noted on the sppropriate
plan or section, Sub-section 63 indicetes the mannar in
which ore classification, grades, tonnages, eic., will be
marked., Working plescges names should be printed on all ore
zones .

All plans snd ssctions should be brought up te date bafore
prints are made for ore reserve calculations,

The sat of plans and scctions comprising the annual Ure
Reserves should ba maintained during the ensuing yeesr as

an active file of interpreted geology and should receive

the fullest use by the Geoclogy, Engineering and Mining
Departments, WYorking plece outlines should bs brought

up to date as requirsd., Vhere major changes in ressrves are
evident during the year, & new calculation should be made

at the time of the mid-year calculations,

It is obvioua thst the above statements cannot be spplied
strictly to every ore zone.. Any deviation from thess
guiding prineciples must be noted on ths pertinent plan orx
ssction. '

SSIFICAT

Blocks of ore sre groupsd into several ressrve classes based
on the degres of probability of thair existence, their

- sgcessability, end their valum. An ore class should not be

added meraly ass an extension of e higher class, but becauss




July 17/68

To: W.G. Jewitt & J.B. Magee

From: T. Muraro

Re: ngiggy & Exploration at Western Mines

SUMMARY :

The potential for additional significant
rezerves at Western Mines is good. In time, the bulk of
these reserves will be realized. The most important single
geological deterent to relatively low cost and early location
of these reserves is faulting. Faults are easy to map but
difficult to solve. To understand the effect of faults, it
is necessary to know enough about the sequence of rocks to
be =2ble to recognize displacement.

Current work emphasises mapping peripheral
to local information at the Lynx and Paramount. This is a
first test for obvious structure outside of the drilling
to date. Moving into each property, the fringe drilling is
being logged systematically to define rock unitsj hopefully
units which will reveal important faults by their displacement,
This phase provides the best information but is the most
time consumming., Within the shear zone correlation is mor e
difficult, but to some extent pousible. Most important here
we can learn the sense of movement on the various sets of
faults and apply this knowledge to stronge:r faults of the
same set but having greater offsets. A period of carefull
and continuous mapping of the Pit is necessary to develope
this information. Once a certain understanding is achieved
and the important faults are identified, the mapping will
be easier and less time consuming. This mapping should
extend over the full exposure of the Pit until a working
level of understanding is achieved.

INTRODUCTION:

This note summarizes same features of
local geology which are considered important in the search
for new ore and sketches some ideas on which to base this
search, For the sake of brevity and urpose, certain
statements deriving from geological interpretation will not
be supported here,




The ore at Western (Lynx, Paramount and
Price) is developed in or on piles of fragmented velcanic
rock which accumulated during eub marine eruptions.
Regionally, such eruptions commonly occur in a linear
zone, along the trend of an underlying crustal fracture.
The emplacement of the ore and the bleaching of the host
rocks (conversion of iron in silicate minerals of the
rocks to pyrite by sulfur) is a stage in the volcanic cycle,
The point here is that the ore is a very early feature .
and therefore is party to all geological phenomena affecting
these rocks following their accumulation.

The structual style for the region can be
summarized as slight tilting with faulting along three
important directions. As one might expectp the earliest
faulting in the newly developed series of ore bearing
rocks was very much influenced by the old fracture direction
responsible for the alignment of eruption centres., Failure
along this N.W. direction is enhanced by and amplified
within relatively incompetent- bodies of mixed sulfides
and altered rock. With geologic time and the development
of younger series of rocks, the regicnal stress picture
changes such that north-south, east-west and to a lesser
extent, north-east faults developed. We know that the
north-south and the north-east directions offset ore.We
have no definite readlng on the east-west set with respect
to ore.

It should be emphasized here that folding
on a regional scale is unimportant. Folding we do we
see in the workings results from adjustments adjacent
to faults, or possible drapeing over breccia piles. It
is not drag folding in the sense of repetative isoclinal
Foldlng.

To return to our favourite direction - a zone
extending northwest from the Price to the Lynx can be
thought of as a ridge of coalescing piles of volcanic
breccia, tuff and some flows. Flanking this linear pile
to the east is a great thickness of water lain fine to

cherty tuffs - originally fine volcanic material dist-
pibuted over the basin




floor away from the erruption centres. A strongly developed
northwest shearing or foliation dominates both the altered
rocks and some rocks adjacent to the "shear zone". In this
sense, it is reasonable to'expect the shearing to persist
between the Price and Lynx and also beyond both ends. And
it is also probable that one or more faults may be traced
over the same distance. However, it may not be correct to

assume that a 500, foot or so width of highly altered pyritic

"shear zone" is continuous. over this distance (not with
standing off-setting faults). Never_the_less, the existance
6f the Price showings demonstrates that there was mineral-
izing activity in the breccia piles at least that far south.
One final point should be made here- there seems to be a
tendency for sulfides to associate with certain kinds of
breccias and tuffs- those of rhyolitic affinities. With

the above frame work, we might consider some possibilities.

EXPLORATION THOUGHTS:

LYNX

distribution of ore

to post-ore deformations.
manner in which the

If it can be shown that
faults, then an early

The generally erratic
bodies at Lynx is more or less due
Df immediate concern should be the
largest ore bodies are terminated.
important tonnage is terminated by
goal should be the solving of such faults and testing for
extensions. In most cases, it is impossible to solve
structures with nut a knowledge of. the strategraphy. This
can only be achieved by a careful logging and mapping and
a continuing effort to correlate and interpet. the results,

PARAMOUNT

The mass of altered rock ("shear zone") at
Paramount is known to be faultered twice by a pair of
parallel north-south faults. The most easterly fault not
only produces apparent right hand off-set but effects
considerable apparent vertical displscement, down-dropping
the block to the east. Known ore at Paramount is at the .
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~ "rpof" of the shear.and to some extent, dragged down its
north side by a splay fault. The roof region of the down
dWopped block should provide similar ore. Surface mapping
at the Paramount is expected to provide some information
on the amount and sense of displacement on these faults,

------

e Drilling from 9 level indicates a narrow i =
AC altered mineralized zone beyond Slide Fault extending ‘jﬁg
' down to 1225' elevation. This leaves little in the way of 1&{
e - backs for the Paramount 10 level, From this aspect, 10 e <

level may not be a good elevation for following the "shear
zone" south,

Relogging, surface mapping and interpretation
are now in progress on both Lynx and Paramount. il

h Some consideration should be given to drilling
a - 40° or - 50 hole from the end of 9 level at Paramount
in or near the plane of drill holes 9-16 and 9-17. At
-400, such @ hole shoul enter the shear zone at a length
of about 500 feet at an elevation of 1050 feet,

PRICE:

This requires re-examination on the ground
and logging core from holes 1-7. With this data, it may
be possible to select a site on the hillside and drill
low dipping holes to cross the projection on the zone
in which these altered mineralized masses occur. This
would require holes 1200 to 1500' long.

Some work is planned for the Price during
the week of July 22-26.

Farg | CPtair—
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GEOLOGY OF WESTERN MINES

AP a Repo

SUMMARY 2

Discret  irregular shaped bodiees of massive sulfides
of Cu, Pb and Zn occur within and along the walls of a _steep
elongate alteration zona in rhyolite breccia and tuff. The
alteration is essentially a bleaching of breccie whigh
normally is green and purpls rhyolite. The bleaching probably
results from the conversion of silicate iron to pyrite.

The unmineralized rocks flanking the asltered zone
show little if any sign of the existence of near-by massive
sulfides.

Numerous faults within the altered zone, strong
foliation and the habit of the ore sugoesta that much of
the complex pattern of ore distribution is dus to breaking
up of fewer larger primitiva sulfide masses.

Host rocks for the daposits are unmctamorphosed
Parmian or older voleanic breccia tuffs and flows probably
correlative with Sicker Group rocks. The Buttle Lake area
ssems to be the northern linmit of apinterupted belt of
Sicker rocks which extends southeast to Duncan.

GENERAL GEOLOGY:

Stzetigraphy
Permiang " Mi., Sicker"

Rocks in and near the mine are intermediate to
gilicie,green and purple volcanic breccias tuffs and flows
with an sggregate thickness of at least 4,000 fTeet.

Voleanic breccias ara composed of lithic fragments
over 1% inch maximum dimasnsion in a matrix of finer lithice
fragmente. The breccis Tragments and the matrix may be gresn
or purple or mors commonly mixtures of the two colors.
Lapilli tuffs resfars to rocks with a maximum dimension of
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fragments from 4 to 1y inch. Fine to course tuffs are
recognized by their particulatenature and fine bedding
and laminations of wsll eizad units. Rocks called cherty
tuffs are cherteliks in appsarance and color laminated.
Chexty tuffs are gensraly green, lithic and lapilli tuffs
are green and/or purple.

P od Group Formation

Triassic Vancouver Karmutzes Basalt fTlows and
pillow breccias

Permian Sicker Limestone

Intermediate to silicie
breccias, tuffe,flows

base not expossd

Definite volecanic flows are medium green fine
grainsd, porphyritic (augits) and characteristically veined
by white carbonate and discolored by epidote and hematite.

Fine grained green dikes and sills, some similar in
appearance to the above flows are common along faults and
contacts between litholgic units.

Foesiliferous Permian limestons overlies the volcanie
sequence and is in turn overlain by Karmutgsen formation.

On the basis of lithogy and stratigraphie position
other writers have suggestad the cnrrelation with Sicker
Group rocks named after Mi. Sicker near Duncane.

Triessic - Karmutsen

Massivs basalt flows and pillow breccias of the
Karmutszsn formation lowest unit of the Vancouver Group
overlie the Permian rocks. Road cuts along Buttle Lake
opposite Wolf River offer excellsnt exposures of these
rocks.

trusiv

Dark grecen gabbroic sills and irregular tabulax
magsas up to BO0 Teet thick intrude the Permian limestone
and underlying volecanics. These rocks are probably intrusive
equivalents of the Triassic flows.
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A large granitic mass with a northwesterly trending
contact lies one mile west of the mine. This granodiorite
intrudes the KarmutBen and older rocks.

Structure

A broad arch or antiform with a gentle north plunge
is outline by the exposures of Permian limestone on the
ridge eawi of the south mmd of Buttle Lake and thae ridge
west of Wolf River.

Most faulting occurs along one of three directions,
north, east, and northwest. North ‘trending faults cut- the
northeast faults. The relative aga of the east faults
which are most evident in displacements of the granodiorite
contact iz not known,

Lynx Mins
Histoxys

Three areas of surface éhnwing@ called the Price,
Paramount and Lynx are alignad in a northwest direction
and spread owver 2% miles. ' :

Paramount Mining Company of Seattle drillad 10
surface holes and drove an 80 foot drift at the Paramount
in the 1920%s. Granby drilled 1,900 feet in four holes
in the same area, in 1952. In 1956, Strathcona Park was
designated a Class "A" park, Heustis and Associates dril’ed
two holes at the Paramnunt in 1959 to gain evidenca to
support their contention thet the class A" boundsry should
be redrawn t9 allow exploration and davelopment of the
property. Succeding at thin, Heustis and Associates sold
the property to Uestern Mines Limited in 1961, Surface
mapping lead to drilling of the Lynx zone in July. The
operation developed from thet time to its,mill rate of
1,000 tons per day. present

Mine Lavouts

. Mine - coordinste norxth is 45 degrees east of True
Narth { sst Brunton declin tion pointer at 336Y Az or
N 24%) With this arrangemsnt, the altersed zons ond cone
" tained ore zones run mine aast-west. Nine levsls of
development begin at 1,500 A.0.Ls with 8 level and number
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downward to 16 Level st 320" A.5.L. Access and haulags is
by 10 Level from which an internal 3= compartment shaft
extends to the sump below 16 Lesvel. The shaft and appros-
imate "centre of gravity" of underground workings are at
"5%00 £ and workings extend west to 4600 E on 8 Level
and east to 8000 E on 13 Levsl.

The open pit headwall is presently at about 5800 E
at slevation 1,800% and the botiom is 6500 £ at elevation
1.1808,

Mine Geology:

Within the valley of Myra Creck, the generasl picture
is one of block faulting in gsnerally flat to low dipping
strata. Most logal flexures can be related to drag on stsep
faults. Thers are two excepiions where steep altitudss
prevail; in the immediate vieinity of the altered zoune along
. its known length of 7000 fsot including Lynx and Paramount
and in a zone extending 1/4 mile from the granite contact.
Hoth foliati ns strike mine wast,

Unaltersed Rocks

On the southside of the upper B00 feet of the altered
zone contects between flowe and fragmental rocks dip 60 to
80 degrees south. High on the north side of the altered
zone layered fragmental rocks appear to have a modsrate
north dip. On both flanks, the yhaltersd volcanics have
undsrgong considsrable fauliing = the intemsity of faulting
appsars to increase as one approaches the altsred zons.

Altered Rocks

The altered zons is 400 to 800 feset wide and at
least 1400 feat high. It is wass of sencitized chloritized
variably blesached silicic volcanic breccies and tuffs,
Shades of pale to medium green, grsy to off white, cream
to tan are common. Foliation is intense in a2 number of
2ltitudes. Numerous faults with up to 4 feet of gouge.
Original breccis fragments can be extremely autenusted
along horizontal axis.
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Although it sppsars impossible to map lithologic
units within the altered zona, thaere are volumes of hone-
ogensous rock which may represent ssgments of criginal
units, Pyrite is widely distributed in the altered zons
and is more abundant in some alteration types than others.

Ten spescimens that approxionated the rangs of
alteration colors were scanned with a deffractometsy. All
specimens were pradominately sericite with lesser chorite
and guartz with no indication of other clay minersls or
talec,

e

Mineralogys:

Metallic minerals are chalcopyrite, sphalerite
galena bornite and pyrite. The late Professor R.M.
Thompson identified tennantite, stromeyerite {(CuAgS)
and trace amounts of two other minerals cne of which
‘he suggested may be stannite. Barite is the only sig=-
nificant non metallic gangue mineral.

Habit:

Fine grained meszsive mixtures of sphalerite
chalcopyrite and pyrite represent the bulk of the matal
in thes minz. A smaller proportion of ors occurs as
massive chalcopyrite-pyrite misture. A third type occcurs
as fringe zones to massive highgrade and consists of
chalcopyrite fillings of close spaced tension fractures
in soft serecitic phyllite.

Much of the ors contains lithic "fragments" in
various stages of preservation. Many of theze "fragments”
are reducaed to phyllitic thumb-ncil like shapes. Rounded
cabble-1like shapes of rhyolitic compesition up to 2 feet
across ocecur in certain ore axposures.
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Form of sulfide m scaes:

On the south side of altered zons, the sulfide
masses are curved tabular sh .ets out in a number L
aub parallel zoness which dip steeply south. These zonas
ara sharply defined massive sulfides which can terminate
in strike or dip directions hy simply pinching down to
several inches. Prominent color streaking of sulfides is
common in this ors. The most continious single sheet L
sulfide known to date is located :long the south wall
of the altered zone. In many places this does not make
ore. Howevsr, it does maintain a position adjacent to
a distinct lithologic unit which lies in direct contact
with the sovth sids of the ore. In other words, if you .
approach the altered zone from the so.th bstwsen & level
and 13 level, you may traverse a number of different
sequences L breccias flows and tuffs. However, in each
case immediately prior to ore and sericitized Lreccia
you will encounter a particulsx green rock. This is 2
green foliated rock with clear quartz syss scattered
irrsgularly through a predominately sericite matrix.
Chert=like layers and lenses aof jasper are common
adjacent to the sulfides in some sections. Fine lamine
ations of sulfide are common in the cherty layers.

This back to back relationship between ore and a
green quartz eye rock has shown up in ssveral sther
parts of the pit but to date, we haven't arrived at
an g@=zplanation for its reocccurrence. Une main occurrence
was related to a thick flat slab of ore which was mined
in the open pit. The uppar side of this important ore
body was in direct contact with bleached highly fcliated
steep but flat lying gresn quartz eye rock.

From the standpoint of reconstruction ore other
sulfide~host rock relationships desezves mention. High
on the north side of the pile recent testing has ine~
dicated a relatively flat sheet of sulphides which iiass
sandwiched batween moderately to weckly altered rhyolits
breeccia and flows below and an andesite flow or flow=-
breccia above. The andesite is overlain by low dipping
unaltered lanilli and lithic tufis. The lapilli tuff unit
immediotely above the andesite flow has in several cores
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contained a few scattered masses of mixed suliTides.

For the time being, we can leave off at this point
and lst you make some of your own ocbasrvations.

Cpnso



C.R. Saundars Januaxy, 1967

NTR TION

The purpose of this report is to indicate the ore
potential at Western Mines by geologieal inference from present
information and %o suggest an exploration programme %o check
these potentialities, The timing of the various portions of the
programme is dependent on known and ossumed ore reserves, rate
of ore depletion; rote of development advance, and the physical
capabilitias of the mina to handle such & programme, As gesolo-
gical and mining information inereasss there will be soms changss
in theory and thinking which will have an sffect on any explore
ation and developmani pragramﬁe that hasz besn staxted., Consequently,
such a programms will have tc bes reviewed pariodically.

CONCLUSTIONS 3

> Exploration of the Lynu=Paramount shesar zone is essential o
tha 1i¥e of the ming.

2. The results of any propossd explorastion can greatly affsct
future mine planning and development and thersfeors the proe
grammg proposed must be given equal priogity with other wmine
development,

J, The best possibilities for early ors davelopment and stoping
ars 12th level sast (Lynx), 9th levasl Paramount, and Lynx
below 12th level.

4, Projected ors resexves for 13th, 14%h, 15th and 16¢th levels
a% Lynx ere 400,000 tons per levsl.

5. The physical aspects of ths known orebodies at Lynx are such
that large production tonnages ars noi sasily obtainable.
Many new stoping arcss must be developed end ready for mining
when the open pits are depleted if o steady ore flow is %o be
maintained.,

RECOMMENDATIONS 5

1, Start the exploration progzramme outlinad in this report.
2, Emphasise ore development on 12th lsvel sast {Lynx), 9%h
lavel Paramount, and Lynmx balow 12th lsvel,

GEOLOGIC SETVING AND ORE OCCURRENCE AT LYNX AND PARAMOUNT

Although infozmation at the Paramount mine is skeinhy.
it appears that the geologic seiting and mode of ore necurrence is

the same as at the Lynx mine, I% also apprars that the twe mines



are containsd within the sams genaral géélmgical structuse.

The rsgibnal geology in ths vieinity of ihe mines
consists of e vhick serziese of Permian veleaniec zocks composed
mainly of asgglomszates, tuffs end andesitic Flows. Intruding
this ssries one %o two miles southwest of the mines is 2 zale
atively barren, coarse-grained granediorite of Cretsssous agse.

Both the volearnice end the grancdiorite but more commonly ths
wolsanics, o=@ intouded by gabbroic {diasbase} dikes and sills,
One such sill, ssveral thousand fset in arvsal extent, coccurs
northwest of the Lynz ning.

‘Basigally, tha mine geclogy consists of a zone of
shearing in the volcenics striking in s morthwestescuthsast diz-
setion and dipping steeply te the southwest, The sheszed vol-
canice in this zone havs been hydrothezmally allersd in wazying
dagress to quariz, chlorite and seyisgite schists. The width ef
tha shear zone is not definitely known but iz probably in the
rangs of 500 ¥g 000 fzet although there may be aress both naze
rower and widsr. Long diamend dzill holes From vndarground warke
ings will define the zone wore definitely. Ths southusst contaet
of the shear zone with the unalisred volcanips ls reasenably welle-
defined. (Most of the orebedice scour nesr ¢this contaset). It ie
guits shexp and modeyately regular although lesslly lazge blocks
of the volecanics are partisily oz completaly comtained in the
sheexed see host rocks.

Faulte are widsspresd throughout the wmine. The mest
commen typs aze longitudinal faults which dip steepiy end sontain
up to Tive Fest of mud end wosk gougs; thsy aze frsquéntiy adjacent
to ore grade mimsrslization, Cross faults locsily displace the oxe
a few faeal, and soms low angle faulis show evidence of thrusting.
These faulte sause weak ground conditions and resull in difficult
and exbanéiya mining and considerable dilution of the ozs.

folds aze apparent in the schists although they are
naﬁ clegarly visible underground. Thay ars generally broad with
relatively Tlat cresis and gentie plunges. Sulphide minsrsiizetion
im plasss is voncordant with these folds end iz heavisst near theiz
crests. The opsn ﬁi% batwean sections 5%+00f and 63+00E and its
possible extension fartherz ssst consists of large sulphide masses
aceuring in such folds.
| The Lynz and Parsmount ore sccocurs as massive and dise
seminased sulphide bodiss compoged of pyrite, chelecopyrite. sphal-
grite, galena and minor boznite. No veriations due %o dspth in
this wmineraleogical assenmblegs havs besn noted in the present undsse
- gyound workings snd nons are exupected down o ths lowsst level {16th)
available for development. Changes in the ors compesition 2t grsaier
depth are axpacted to be minor,
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The orebodies ocoour in ths fozm of disorate isnzas,
masses and vein-like bodiss, centained by the aliered host rocks
and broadly concordant with the shsar zone. Dimsnsions of the
prebodias vary considsrably over short distences and sontinuity
between widely spoced axposures is not assured. Widths vezry foow
twe feet to one hundesd fPest (on ¥old crests) and lengths from
laas then ons hﬁndrsd foet to as mush as pight hundsed Teet, Sule
ph;éa aituated adjacent %o or noar the main hangingwall oV the =
shear zone has p&uwad to be mourve cunsia+aﬁt than in %ha orebodiss
'Fﬁz%har frmm the hangingwalla '
. ‘ The orebadiss of the Lymx. ané Paznmauat minas aze
ﬂciasslfiad ae massive sulphide repiscement deposits. The oze
zeplaced the schists where there were zones of leest pressurs within
the shear zone. The origin of ths metals ic at unknown depths but
iﬂlprnﬁably releted o the gronodiocxite bhathslith sxposed to the

éauthmsste

From the fozegoing desexipiion of geology and ore
sucurTance, Som2 orz controls can be surmised. The sheayr zong is
. the most obvicus and is the major cendroliling featurs., Its istezel
and verticol extent are not known bui it i= sssumed to be guide
continuous bacouse of ite probabls mode of formation. The sheazing
is thought %o have bsen goused by severs streasses resulting from
i#%xuaiaﬂ of ths grencdicpite betholith to ths sotthwest, Considege
ing the aize of the intruding mess the siresses must have geouvred
navex congiderable distanse, and hence, the shser zone could also
exbend for o ocomewhat souivalent dissancs.

The logalizetion of oze within the sheaved and sltezad
zong was probably a yesuld of zeletive pressuzes within ths zone,
in low pressurs zonss channelewsys would be wozs open zesulbing
i casier migration of the minsral-sercying fluids, and the same
low pressure sress would be more smensble for mineral deposition.
Ore sculd alse have been localized by selsciive veplacement of the
;h&at zocks., In some instances capping by impervious rock could have
boan o sontrolling featuze.

o Low pressure zonss rasulisd from the zelief of high
stresses within the shesr zons by ¥elding, fesuliting and more iniense
shaaring in loecalized areas and paritigulsr rock types, e have no
infozmation te date &o indiecate that such gonditions ware ponfined
oniy ito the Lynx and Paramount azsas.

The rock type which we define as quartzaaamicit@ sshist
contaling the bulk of the ors ot Lynx and is in & general way @ tar-
get in the search fer ozs. It could well cecouw elsswhere in the
shoay zons,
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Capping by impsrvicus rock types is mosily a theox-
gtical poseibility slthough it may have been zesponsible in perd
for localization of are in the shearved vocks adjacsnt o theix
southwest contact with the compstent unaliered velcoanics,

The bulk of our present ors rsssrves is contained
within the develeped portion of the Lynx mine botween ssciions
854008 and 6B4+00E and From Stk level down to 92th lsvsel, A
small tonnage is outlined 2%t the Paremount mine at the 9%h leval
edit horizon, At bothk mines, it con be said with only slight
vesgrvation that the known ore limite are not defined along
gither direction of siziks, now up s down dip.

Vexy littles exploration haa been dons bayond ths
grg-bsaring zone at Lynx snd no sxplovation has baen done Trom
Paramount. Beecauss of sur limited informaetion, we have no 2sasons,
othez than theoretical pessibilitiss,; te balisve that sulphide
mineralization will not be Tound in unexplored azsas of the shear
zone. These areas arss
§. Above the Bth lsvel informotion at Lynx.

2. Below 12¢h level Lynx {and below §6%th level at which slavation
" the shear zons is known to existl.

3., West of the Lynx ozrebodies.

&, Betusen Lynx and Paramount.

5. Above, balow and sast of the Poramount adit,

if ove exists im one or more of these arsass in appre-
cisble guantitiss it will hive considezsbls effect on mine dovels
cpment. Thersfore, logical sxplozetion to detsemina the potential
of these sreass should procsed 3t a high vate and such explozation
should be consideored & perdt of cur mine devaelopment programma.

A. Adé additional ore 4o the resezves ss gquiskly as possibla,

B: Expleore and develop projectsd ors zonaes.

£ Euxplores Tavouxable arsas for which theze is 1i%sis infosmation,

D, Explors unknown srsas with sxplorsiion based on geclogical
interpratation.

The headings lisied below are those which can be worksd
in the near futuze {(during 1967 or 1968). Sone, because of theds
length, will %Sake ssveral years io complets, Information sbiained
from scme or ell of these proposed hsadings will result in fuzthaw
exploration and development dyifés for which it is pzesenitly impooge
ible to suggest any footegs, timing oy rates of advanca. ¢ 48 thus
obyious thot our development achsdule will heve %o includs an apprse
cisbla footage of sxploraticn and develspment drifiing sach yoar in

~the foresssable future.



Sy ; C i i4400E) « Diamond driliing with long
inelin-d up-helaa has zntazsactad some ore values at and neaxr .
the west end of this lavel., Fuzther drifiing is reguized before
the ore can be propesly outlined. (BOO F%¢.) (Objective "C¥),

. : 12 2t of s ig O0E ! - Assuming the drifé on
Bth leval is still in or noar tha ore favourable shear zone at

section 44<00E, it should then be advenced farther to the east

for purely exploration purﬁosas. It is the uppermest level in

ths Lynx mine from which exploration can ba dens, (800 - 3000

feet)., (Objectiwve "D"),

h level East « The drift now snds at section 68400E, Mine
-ahla ore is indieatad t0 the limit of information at section
704+00E and should extend sven forther east, The drifé can be
deiven until it appinachea cverburden in the vallsy bottom oz
until it is beyond mingable ors. (400 -~ 1200 fest). {(Objectives
"A® and "B"),

d2th Leovgl Yest <« This is an explorsiion deift propoesed %o
explors the favourable shear zone west of the Lynz orsbodies and

approximately 580 feet below the 8th lavel west exploration drift.
{1600 - 4000 feet). (Dbjsstive "DV},

d3%h Lsyel Lynx « The deift has %o be advenced west (section
56+00E} and sast {72+00E) %o develop the downward projsction of
the Lynx orzebeodies. (3600 feet)}. (Objsctive "B®),

ith tayel fae « It ic zesumed that this will bs the highest
10301 wh:ch wall connset the Lynx and ﬁaramcunt mines undezground.
Surface drilling infurmotion concerning the depth of overburden
in Myrza Creek vallsy will be avoilable befeors the drifting hes
prograssad to the erxiticel volley arpa. This drift wilil explors
tha shsar zones betwesn the Lynx and Paramount orebodiss and will
alsc axplorz the downward projection of the Pavamount sulphide
bodiss. Further deifting sast of Parzamount will sxplore the
assumed continuation of the shesx zone towards the Price mineral
showings, (5000 « $0,000 feet). (Objactives "C® and "D%),

J4gh ievel Lynx < Similar to 13th lewvel Lynx, {1200 - 2000 feet)
(Objective "B},

Lakh Laval Lyox < Similer to 13th level Lynx. (9200 - 2000 fest)
(Objective "B®},

J83h Leval Lvox - Similar to 13%h level Lynx but extending 400
feet farther east and wasi (sections 52.00f tu 76400E} 4o check

for possible plunges ox lengthening of the Lynx ozabediss, {2,000
feat). (Objective ®"3%),



i6ih Level Wast « This is the lowest level on which explerstion
can be done from the Lynx shaft, The drift west would be 600 fest
below the proposed i12th level west exploration drift¢. Information
obtained from the deifi on 12th might have some influence on the
sdvancemsnt of the 16%h lavel drift {and vige versa) but thes vex~
tical interval bestwsen the drifis virtually dictates that both be
driven to sxplors the respective hozizons, (1,000 - 4,000 feet).
{Dbjsective "D¥), :

i6sh Level East « This drift is 450 foet below the explozation
dzift on 13th sast and may be influenced somewhat by information
obteined on 13%th. If ore is found on the 13%th lsvel hprizon at
Pazamount $16%th level would be the legical levsl o explore 2 cone
tinued downwsrd projestion, Drifting farther ssst under the Price
showing is also a possibility. (1,000 - 10,000 feet). (Objective
wpY). ' _

fth Lteval East = Babeudanﬁ gn information obtainsd on 9th leavel.
{500 « 2,000 f¢.) {Objectivas "AY and WBY},

Sth lguel Ezst « This is the only cpening into the Pagamount

zong, Although ws know littie about these crebodies we must assume
they eontain a potentielly lawge tonnege and will conssquently havs
2 gonsidercble effact on mine planning and deovelopment. Corzslatien
of ths preeent information pius exploration to the sast {faxther
into the mountain) must be done in order to properly asssss the
zong. Information oblained will alse aid in planning the louation
of drifts sdvancing from Lyax such as ¥3t¢th level sast. (1,000 =
3,000 fest). (Objectives ®A%, "C™ and "3%)}.

i

10%h Lavael Esak -~ Deapendant on information ubtﬁinad on 9th level.
{53,000 ~ 2,500 fees). (Chjsciivas A" and "B},

DIAMOND DRILEING

The erretic size and neture of the sulphide bodies
nzcessitates considersble diomond deilling %o define tham adee
guately for proper develepment and plenning. Thae pressnt avare
age figure for "tons of ore developed per foot of diamond deilling®
is less than 90 tons pex Voot.

Diemond drilling from all dsvelopment and explexation
drifis will be done on & patisrn designsd to logate any orsbodies
of appreciabis size and to give the informaition rsquired Vor good
geologieal intexpretotion, This basic pattern will average approxe
imately two and cne-half fest of diamond deilling per foot of deifi,.
Information fzom this deilling pattesn will datermine whether further
drilling is zaquized.



Froem ors reseryves saleulated in the sxplored pextion
af the Lynx wming., an sstimete of sxpectsd resezves on the lsvels
" §3%h 4 15%h son be dodterminsd., An sverzege Tigure is 400,000
tors per level. However, actual ore Tound on sgeh lsvel may vary
considerebly (highsr or lower) From this figure and such varis-
tions will cartainly affect mineg plamning., Thesrefoze, the sconsy
this information ie obieined the mors effect it will have en logi-
cﬁi ming develepmand,

it ie imposeible and would ba highly misleading to
éﬁiim@ta projected ssserves at Paramount bocouss of a vezy minimum
'ﬁ?ﬁiﬁ?sxmaﬁimna Howevez, we mustlassuma that the ore potential
- &% this mine is epprecieble until proved cthezwise.

There is no information for other portions of the shsar
zong, &c for these azeas 8s wall no penjected reserve Tiguzes can
be determined.

DEPLEVION OF ORE RESERVES

A study of resszves, siope devalopment, rates of mine
ing and other limiting Tactors indicate that new ors on 13th, tdih,
15¢h and 96%th lzvels at Lynx and 9%h level at Paramound nust be
made available at the saxliest possibie date. WNothing lsas then s
crash dovalopment prograwme will bring these levels inde production
by tha time thsy are requirsd,

Eetimated production from all levels ag Lynmx will have
to bs supplismented by ors Trom cothar sourcss by the beginning of
i974. This allows eight yrezs to exploze and develop these sougces
and if the lower levals at Lynx contelin lLsss oxe than projected,
this sxploration and develgpmant period will be drastically shorie
sned. The anly conclusion we 28n mske is that exploration for and
davelopment of new ors sources must ba given the highest priosity.

The following table is a summary of the proposed
lateral development for 1967, 9968 end 1969 shown on the scoone
panying longitudinal section:

pose PG. B



M

FOOTAGE

HEADING 4987 1988 965

Beh W 800 - 2,400

12¢h W 400 - 1,200
12th E 800 (?) - -
13th ¥ 300 w -

$3th & 3,500 3,200 .600
$4%h ¥ 300 - -
f4¢h E 900 Boo (7) -
$5¢h W 300 - -
15¢h E 500 8ag (7) -

$6¢h W 700 - 1,200

16%h £ § 4300 3,200 1,600
8th £ - 1,600 (7) {7}
9%h E 1,400 1,600 {7}
£ 460 1,600 (?) {?7)
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