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Equinox Resources Ltd. has entered into a joint venture with Pan
American Minerals Co. to explore and develop the "J&L"™ deposit.

The deposit contains potentially economic values of lead-zinc-

1.0 Introduction
silver and gold hosted in arsenopyrite and massive sulphide ore.
2.0 Location, Access, Physiography and Climate

The property is located along and north of Carnes Creek,
approximately 32 air km north of the town of Revelstoke (see

Figures 1 and 2), at latitude 51°17'N and longitude 118°08'W.

Access 1is provided by approximately 35 km of paved road (Highway
#23), and then a rough 10 km bush road to the property.
Helicopter service is also available from Revelstoke. A rough
four-wheel drive road and several overgrown walking trails are

found within the property.

Maximum relief in the area of the property is 2,349 metres (3,050
to 701 metres). The J&L adits are found at the 830 metre
elevation and the 986 elevation respectively, and are accessible
by road and/or trail. Access throughout most of the property is
difficult and slow as the steep-~sided valleys generally obtain
slopes of 30 to 40 degrees and are densely covered with rotting
cedar and hemlock trees. Locally, windfall, deadfall, alders,

devils club, stinging nettles and second growth are extensive.
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Treeline 1is at approximately the 1,980 metre elevation and
permanent glaciers are found above 2,286 metres. The property is
fairly well drained on the south and east by Carnes and McKinnon

Creeks and on the west by Kelly creek.

The winters are long and relatively mild with snowfall of between
1 and 4 metres. The mountainous terrain results in numerous snow
and earth slides. The summers "usually" have a medium rainfall

and temperatures range from 16 to 30 degrees centigrade.

3. Property Status

The property consists of 10 crown granted claims and 28 claim

blocks (285 minerals claim units, see Figure 3).
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4.

Geology

The area first became an exploration target after 1865 when placer
gold was discovered in Carnes Creek. The "J&L" prospect was

initially staked in 1896.

Work on the property has been intermittent since the turn of the
century with major underground programs conducted by Wesair Mines
in 1964, BP Selco 1983-1985, and Pan American Minerals 1987. To

date approximately $5 Million has been spent, largely since 1982.

The J&L deposit is best described as an arsenical gold-silver-
lead-zinc sed-ex deposit. The J&L structure is found in the Upper
Hamill Formation (phyllitic-quartzite units). Underground the
host rocks for the main sulphide zone are quartzites and quartz
sericite phyllites along both the hangingwall and footwall for the
first 1,000 feet or so, then, the footwall becomes a gray banded

carbonaceous limestone.

Mineralization appears as bands, lenses and stringers of massive
sulphides, the majority being arsenopyrite and pyrite with lesser
amounts of sphalerite and galena and minor amounts of pyrrhotite
and chalcopyrite. Gold appears to be intimately associated with
the arsenopyrite and silver values are strongly associated with

the galena.

The last round taken in the 830 metre level during 1984 left a
drift face of a massive sphalerite. The weighted average assay
results for eight chip samples cut across the face yielded 20.51%

zinc. The J&L Main 2Zone appears to be widening at this point
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which is 845 metres from the portal. The structure should extend
for another 1,000 metres to the south as indicated by surface
mapping and trenching. The structure pinches out to the south,
but it has been extended northerly across McKinnon Creek for 1,150
metres along the face of Roseberry Mountain and may be the same
structure hosting the old Roseberry prospect. See Figure 4
Regional Geology, and Figure S5 J&L Main Prospect, Surface

Exposures Figure 6.
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4.

1

Ore Reserves

Various ore reserve figures have been published varying from
proven-probable reserves of 813,000 t grading 0.15 oz/t Au, 1.77
oz/t Ag, 1.84% Pb, and 3.81% 2Zn to possible reserves totalling
11,400,000 t grading 0.2 oz/t Au, 2.0l oz/t Ag, 2.56% Pb and 4.48%

Zn.

The ore zone has been traced on surface for more than three
kilometers, and surfacing sampling indicates grades similar to
above. To date an underground drift at 830 metre elevation has
drifted on the zone for 845 meters demonstrating the continuity.
In addition multiple cross-cuts have provided drill stations and
an envelope of 100 m in depth around the drift level has been
drilled off. No hole drilled on the property has failed to
intersect the zone. A typical section as outlined by drilling is

shown in Figure 6.

Grade variability within the drift is extensive with respect to
all minerals, however in general the zone appears to be widening

to both the south and to depth.

iy
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5.0 Mining

Future mining operations at "J&L" will be underground and will
likely utilize both shrink stopage and bulk mining techniques.
The current infill drilling program will better define the
geometry of the ore zone and its width fluctuations. At present

it is envisioned that initial mining will be via a decline.

6.0 Metallurqy

The most problematic area of the "J&L" prospect has been the
metallurgy. Approximately 70% of the gold is associated with the
arsenopyrite matrix resulting in high cost technology for gold
recovery. The two processes under serious consideration are

pressure oxidation and bioleaching.

The production of lead and zinc concentrates requires both fine
grinding and minesite blending to produce saleable products that

are not subject to prohibitive arsenic penalties.

The current program is aimed at establishing recovery parameters
for various high grade areas of the deposit. Areas being examined

include:

a) As-Fe ratios
b) acid-generation potential of discard streams
c) sink-float upgrading of mine feed

d) concentrate quality
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8.0 Economics

The location of the minesite will allow a workforce to be drawn
from the Revelstoke area. An abundance of skilled tradesmen and
knowledgeable miners exist from the mega projects which Revelstoke
has been exposed to over the last 15 years. The finish of the
Roger’s Pass tunnel has created an employment vacuum at present.
In addition, the town boasts most facilities required for

maintaining and supplying a small mining operation.

9.0 Equinox’s Proposed Plan

Equinox is currently infill drilling on the property and taking
bulk samples. This program will facilitate the planning for
mining methods as well as establishing metallurgical recoveries

and characteristics of discard streams.

At present Equinox envisions a small mining operation (350 tpd)

— - — —

taking advantage of higher grade lenses in the deposit to offset

poor metallurgical recoveries typical of sed-ex deposits.

Baseline studies for water quality, hydrology and meteorology are
ongoing, and early contact with the Mine Development Steering
Committee will be made to ensure that all areas of concern are
addressed and the project proceeds on an orderly development

schedule.
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APPENDIX I

Exerpts from 1984 Waste Management Studies,
by Knight and Piesold Ltd., Pages 29 and 30



L%)/I;// s cand | /(/()o// . ..///j/

CONSULTING ENGINEERS -29 -

7.0 -SUMMARY

This report presents the finding of a preliminary feasibility study for the
waste management facilities for the J & L Project, British Columbia. The
objectives of the study were to prepare a conceptual layout for the surface
works and tailings storage facility within the constraints of the local
topography, to address potential environmental concerns associated with the
waste management and to prepare preliminary cost estimates for the waste

management facilities.

On the basis of a site visit and examination of surficial features at the site a
conceptual design for the tailings facility has been prepared. Two possible
layouts have becn presented with storage capacities for the total antici-
pated tailings and for the fine fraction only should underground backfilling
be implemented. Basic design objectives for the tailings facility are for a
system that achicves the maximum possible density in the tailings solids to
maximize storage utilization, and to reduce seepage from the tailings to a

minimum both during operation and after decommissioning.

The design presented incorporates an underseal and underdrainage system
above the seal, and sub-aerial tailings deposition to maximize drainage and
consolidation of the tailings. The system allows for on-going upstream
construction on the tailings material with a resulting significant savings in
capital expenditure, and produces a tailings mass that is laminated and
partly saturated such that underdrainage flows will be minimal after the
first few yecars of opcration and will be virtually nil after decommissioning
and construction of a surface seal. The design requires that the ponding of
surface water be kept to a minimum, and all surface water is decanted and
flows by gravity through a system of water treatment ponds prior to

discharge into Carnes creeck.

Association Association

ot Consuthing des ingenieurs -
Engineers Conseils

of Canada du Canada
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Principal environmental concerns will centre on achieving the cffluent
discharge guideline objectives as laid down in Federal and Provincial
documents, and included in Appendix A. Other possible concerns which have
been briefly addressed are the stability of the arsenic in the ore material,

and the possibility of long term biological oxidation of the sulphides.
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MINING GEOLOGIST

REPORT ON THE J & L PROPERTY, CARNES CREEK f 9’7'..3 9&
REVELSTOKE MINING DIVISICON, BRITISH COLUMBLA

BY
D. ¥. KIDD
Map 1. Claim Map.
Hap 2. 4 & L Surface Plan
Map 3. Geologicel Plan J & L adit.
Hap 4. Assay Plan J & L adit.

The property generally known as the J & L is
gituate in the Revelstoke Mining Division of British
Columbia. The showings were first mentioned in Government
Reports in 19085. Development has been intermittent. Work
done by the owners prior to 1909 suggested a narrow most
peraistent zone uf rother low grade ore with values in gold,
zinc and to a lesser extent lead and silver. From 1924
to 1926 Porcupine Gold Fields Development and Financial
Company optioned the property. They carried out some under-
ground work and sent ore for testing to the Mines Branch
Iaboratories at Ottawa. These tests showed the ore could
not be cyanided or be concentrated. The option was dropped.
Subsequently the property was sold, the ¢laims lapsed,
it was restaked and eventually acquired by the present
owner Wilma Josephine Aprnold who is & dumuy for her broiher
T.E.C. Arnold (the real owner). Arnold had further test

work done at Ottawa and also looked into other little used

PROPERTY FILE
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methods of beneficiation. All the work done indicated

no comuercially proven method short of smelting would

give a good recovery of the gold or other metals.

A new technique of roasthg ore has cgome to my
attention. It has been developed at the University here
by Frank Forward, Professor of MMetallurgy as a result of
work on arseniocal concentrutes from the Hedley oamp in
B.C.. A preliminary sample of J & L ore roasted with
this technique and cyanided gave & higher gold extraction
than the best results previously obtained.

S8ince reports on the property suggest a tonnage
in narrow bodies of possible ore of hundreds of thousands
of tons the present preliminary examinaution of the property
was directed towards:

1. Determining if the showiugs were on the
claims owned by W. J. Arnold.

2. Reviewing the data in previcus reports
partioularly in one dated 1929 made by P.B. Hopkins of
Toronto.

3. Check sampling the ore where it was fresh.

4. Obteining for metallurgioal test work a

gsample of freah ore.

The property is an old one. Suffiecient

development has been done to indicate a zone several
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thousand feet long with &t many places a band up to

a few feet wide of solid sulphide minerals chiefly

arsenopyrite, pyrite, sphalerite and galena. Almost

everywhere it c¢arries values in gold ziunc¢, lead and

silver. The ore has 80 far proved intractable te

any known metallurgiozl proocess short of smelting.

The deposit is of replacement origin in
limestone against its contac¢t with siliceous mica
schist, and along & fault of great persistience.

The ore zone was examined over a length of
4400 feet and it is said to extend further. Two small
shafts and an adit in & distance along the zone of
2100 feet explore it at shallow deptih.

There is no proven tonnage of ore. Hopkins
estimated a possible 300,000 to 325,000 tona above
the J & L tunnel with an average width of 1.75 feete
Elsewhere in his report he estimeted a grade of $7.00
in gold (1929) 4.00 oz. milver, 4.0% lead, 5.0% zine
and 7.5%4 arsenic. In view of the present shape of the
surface workings, and the oxidized nature of much of
the underground workings an estimate of even possible
ore would be hazardous and have little meaninge.

The writer is of the opinion however that
the first problem at this property is not the finding
of more ore but the development of & gomuercially

feagible recovery proecess for gold and at leaat one
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other metal in the ore.

It is my recomuendation therefore that test
work on & laboratory scale be undertaken before any
more work is done at the property. If this proves
successful then the opening up of the workings and
proving of the ore oan proceed congurrently with
further larger soale laboraiory work and pilot plant
testing. An estimate of ag the cost of
carrying out small sc¢ale laboratory tests on the ore
is provided in a letter from Professor Forward.
EROPERIY S

The Property consistis of 6 erown granted
mineral o¢laims and 3 claims held by location for which
however crown grants have been applied. The ¢laims ure:
Crown granted:

*View Fraction" Lot 14827

"Goat Fraction® | Lot 14821

®"Goat No. 2 Fraction® Lot 14822

"Goat No. 3 Fraotion® Iot 14823

"Goat No. 4 Fraetion® Lot 14824

"Goat No. § Fraotion® Lot 148256
By Location ‘

' "Creek Fragtion®

*"View Ho. 2 Fration®

®"Goat No. 6 Fraction"

All are in the Revelétoke Uining Division.
These claims give coverage on the dip of the vein to
3000 feet. They do not cover the cabin or the best
camp and millsite. Extra olaims should be staked to

eover them and to cover the ends of the vein more
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adequately.

The property lies approximately ninc_miles
up Carnes Creek in the Big Bend area north of Revelstoke,
B. C. . Prom Revelstoke (alt. 1200') the Trans-Canada
Highway, a first class gravel road, is followed on easy
grades for 244 miles to Carnes Creek. A trail leads
up Carnes Creek to a cabin (altitude approximately 2500'}
near the showings. The distance is supposed to be nine
miles but seems less. There are five small snow alide
tracks on the upper part of the trail-' A acmeuhatv
shorter and better route free of slides could be located
along the opposite side of Carnes Creek valley. A road
wag once surveyed along thet hillgide and from across
the valley road construction looks easy.

There is available nearby abundant timber.
In the vaelley of Cuornes Creek it is mostly large red
cedar sultable for light construction. OUn the valley
slopes on the claims it is smaller and there is plenty
of hemlock, balsam, and fir of ajizes suitable for mine
timbering. There is an abundant water supply in the
two forke of Carnea Creek but little water om the claims.
SLUMTE

The climate is not severe but winter snowfall

is heavy of the order of several feet. The steeper slopes



D. F. KIDD

MINING GEOLOGIST

wBe

in the distriot are all potential snow slide areas.
With the exoeption of two smali slide Lrucks northe
west of the J & L tunuel the olaims ure fre¢ of thias
hazard. Five slide tracks on the trail to ithe property
might give troudble in some winters. They ¢un be avoided
by & route on the opposite side of the valley.
EQWER

There is no developed hydro-electirig powex
within reach of the mine. In the district precipitation
is hesvy but runeoff in winter may be sosunt. There are
almost no lakes with storage possibilities. There is
probably a fair powersite at the canyon at the mouth
of Carnes Creek nive miles from lhe property but suyplenente
8l dissel power &ight be negessary. From a sowewhat larger
stream at Revelstoke the town can develop ocontinuously
without atorage 20600 H.P. at 40% load fastor, throughout
the year with the exception of a few days in early winter

when fragil ice oauses (rouble.

A parrow Zone with lenses and bands of heavy
sulphide minerulization has been traced by pite snd
workings for several thousand feet up and over the
shoulder of a mountein spur. HMogt of the surface pits usuve
sloughed in but &ll the significant underground workings
are atill accesmible. The lowest tunael is st elevation

2800 and is ocuved. The J & L tunnel at elevation 3000*
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is an adit with short srossocuts. The Annie 2. working
at elevation 3400 is an in¢iine shaft 120 feet deep and
dry to the bottom. The "Ninety-Eight™ workings at
elevation 3700' conaist of a crossecut 70 fect to the
vein, & drift (partly oceved) on the vein and a winze
120 feet deep on the vein. This winze too is dry.

A gecond about parallel zone lies at the
north-west end of the No. 1 zone just south of Carnes

Creek. Two trenches 100 feet apart were found on ite.

The c¢laims are on the timbered shoulder of
8 mountain with slopee of over 30 degrees for 1000
feet and at places slopes up to 60 degrees.

The ¢laims «re underlain in the parts examined
- by a group of tilted metamorphosed sedimentary rocks
comprising erystalline limestone, micaceous schist, and
quartzite. These strike northwest and di, northeast
at 35 degrees to BO degrees.

8ulphide minerals have been found at inters
vals along a northwesterly trending zone itraceable for
several thousund feet. This zone is a fault, in part
at least & thrust. The fault in its central part
from the 'J and L' to the 'Ninety~Bight' workings is
along the contact of footwall limeestones with hanging

wall migaceous siligeous schist. The fault has the

PROPERTY FILE
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same dip as well as strike as the bedding. Northwest
of the J & L tunnel quartzite or schist occurs om
both walls and at the southeast end of the zone as
far as obgerved a similer condition exists.

The ore has formed along the fault by replace~
ment of the footwall limestone adjacent to the schist
haenging wall by sulphide minerals. These are in order
of abundance arsenopyrite, pyrite, sphalerite and
galena. There is a little chaloo.yrite and tetrahedrite.
Theae mimerals form an exceedingly intimate and fine
grained mixture. The replacement has been in part
geleotive with narrow ore bands in limestone but much
more commonly complete with bands up to several feet
wide of s0lid sulphide minersls. Contacts of ore and
wall rock are usually sharp. There is some quartz near or
with the ore. It is not important in amount and its
re.ations are not known.

The controlling factors in ore emplaceuent
were first a fault zone channel and second a limestone
horizon susceptible to replacement. The partial demming
action of the relatively impervious hanging wall may have
had sone effect in localizing replacement adjacent to it.
These ideas explain the relatively small amounts of ore

in the zone where both walls are sechist. They also sugsgest
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that only the limestone~schist~fault conjunetion

is fevorsble for ore ocgcurrence.

There has been irregular, at places unusually
deep, surface pxidation. While at pleaces entirely fresh
ore is present at the surface, in the 'Aunie W' and
'Hinety-Eight' warkings at the surface the ore is
entirely altered to a porous crust of limonite (%)
and other secondary products and even at the bottoms
of the two shafts there ig still mueh rusty ore.

In the Ho. 2 zone at the north-west end
of the property both walls of the vein are sericite schist.
Between is up to 36 inches of quartz with abundant

argenopyrite and pyrite.

In view of the exhaustive sampling of the
property by a responsible engineer, P.R. Hopiina. this
job was not done again at this time. At the time of
his report, too, the surface workings must have been
far better exposed than they are now. It is doubtful
if the values in the weathered ore are representative
of those in the fresh « they may be either higher ox
lower « so that any furtho&,uampling of them is not
at present warranted since they will form only & very
small part of the ore bodies. Check Sampling was
therefore gonfined to those places where fresh ore

was exposed.
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Saumples were taken in the J & L tunnel at

20 foot intervals where possible, in two ocuts on the
surface vhefo freah ore was expaaed, and at the bottom
of the Ninety-RBight shaft where theru is one band of
fresh ore. The results of these samples are not pre-
sumed to be representative of fresh ore throughout

the great length of the ore bearing zone. Twelve
samples canuot be. They do however confirm that
importent values exist in gold, zine¢ and to a lesser
extent lead and silver at places along this zone.

The weighted average of nine samples fom
186 feet length of the J & L drift is .248 oz. gold
and 6.6 og. milver aeross 21 inches and a composite
of these nine samples ran 10.4% zine, 7.5% lead and
043% copper. Two of the nine samples (No. 1261-2)
may have only caught one branech of the ore. Hopkins'
report says 12 samples by him from this tunuel rsm
$5.22 in gold (1929) 4.89 oz. silver across 34.7b inches.
Six samples assayed for lead and zinc averaged 5.69%
lead and 10.00% zinc across 27.65 inches. His vulues
compare c¢losely with wmine but the width is greater.

The average value in gold of all the samples
taken by various engineers (Galloway, Narkaus, Hopkins)
is considerably higher than .20 oz. gold.

B. T. O'Grady of the B.C. Dem riment of lines
in 1922 took 11 channel samples along a length of 4180
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The weighted average of these is

0.409 og. gold (highest 34 inch ounces, lowest 14 inch

ounces) 3.76 oz. silver and 4.5% zinc.

Hopkins sumuarizes his sampling es follows:

“gixty-four samples were taken.® "The outcrops which

Qere too badly oxidized were noi éﬁmpled.'

7
LA "
" 4 "
" 9 "
”
of 12 b
[ ] s [ ]
PR
n

from outerops
of above

from Ninety-
Bight workings
from Ninety-
Eight workings
from Annie M.
shaft

from Annie M.
shaft

fromJ & L
tunnel

from J & L
tunnel

from Ho. &
vein

Width ﬂnl&
21» 516
26"

55.3% 0.336
31
15.5% 0.44

34.76%0.252

27.65
unone
given 0.176

Silver lead 2Zinc

0.92
2.52% 3.79%

4.01
3.49% 3.02%

7.02
5.02% 4.82%

4.89
5.69% 10.00%

0.1

Gold given in § c:=leulated to ouhces g $20.67 per oz.

While the grade of the fresh ore in the J & L

tunnel ie only .26 og. I do not consider that this czn be

taken to indic:te the average grade of fresh ore.

For

example direotly above the J & L tunnel a fresh sample

taken by me ran 1.82 oz. gold across R.4 feet.

In the present shape of the surface pits ne

ore estimate can be made. The drift development at the

J & L tunnel shows the solid ore there ias persistent

but varies in width and may occur as several bands.

PROPERTY FILE
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In the face of this tunnel it appears that one band
of ore on the north-east side may have been missed.
While it would be remarkable indeed if ore persisted
through the great length of the mone it undoubtedly
oecurs at may places in it and may lie concealed at
others where the overburden is too thiek for trenching.
The preaeﬁt sampling in conjunction with that of Hopkins
shows there is sufficient ore in the deposit to warrant
preliminary metallurgicgal test work prior to further
development.
AINING

The known ore ogcurrences are narrow,
often less than stoping width. 7The dip is 8o low that
it is doubtful if ore will run in unlined chutess
It suns in the 'Annie ¥U' shaft but not in the 'Ninety-
Eight' shaft. The back appears godd and has ﬁtuod
ungupported aeross six feet width for 35-40 years. The
ore is dark in colour and could not be hand sorted
from waste - but waste however could be picked out.
Developuent to & depth of 1000 feet would be by drift
aditse.

18
Ag indigated in the introduetion, treatment

difficulties are the prime obstacles in the successful
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development of this property. =Extensive work was done

on the ore by the Mines Bruneh laboratories, Ottawa

in 1926 and sgain in 1984. To date no commercially

feagible method of recovery of the metals has been

worked out.

Prectically no recovery of the gold cun be
made by cyanidetion of the rew ore. No separation of
the gold can be made in any concentrate by differential
flotation. Tests have bgen run using roasting methods
but subsequent cyanidation has been poor and cyanide
gongumption high. The best recovery was 72% of the
gold.

Ag mentioned in the introduction, Professor
Forward head of the Department of Metallurgy at the
University here has developed a variant on oxrdinary
ore roasting techniques. This new techniquews
discovered in the course of research on roasting of
argenical concentrates from the Hedley Camp. A patent
has been applied for on the technique, not with a view
to profit but to prevent patenting by others.

Qut of curlosity Forwaxrd ran a test using
this technique on some J & L ore left at the University
by Arnold. He secured 75% extractionm of the gold and
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50% of the zinc wes water soluble, this was increased
to 75% soluble using weak acid. FPorward attaches no
quantitative significunce 1o theae resulis since he
does not know from where on the property his material
came or how representative it is. He does however,
speaking to me, congider the matter worth following

up with further laboratory seale roasting studies.

i;;f,z%w“”’”7//:;;i:%2;;%é;//
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J & L (82M/8)
Notes from an MEG meeting, Vancouver, March 21, 1984
Brian Grant, speaker - Selco, B.P.

PROPERTY FILE Attended by T. HoY

Summary:

The J & L prospect is a Au-Ag-Pb-Zn-As deposit, presumed to be of
SEDEX origin, in lower Cambrian to Eocambrian Hamill Group quartzite-
schist-marble sequence in the Selkirk Mountains north of Revelstoke.

Talk outline:

The claims were staked in 1896 on behalf of Roseberry Consolidated
Mines Ltd. In 1924 two 70-foot adits were driven by Porcupine
Goldfields Development Co. T.E. Arnold, the present owner, acquired
the property in the 1930's

1940 - Mastodon - 40,000 tons production

1941-1946 - Raindor Gold Mines - shafts and trenching

- 500-foot upper adit driven

1965 - Westair Mines - 975 feet of drifts

1980 - Pan American

1981 - Selco-BP -: rehabilitation, underground drilling

The main mineralized zone,approxumately 2 metres thick, has been traced
on surface for 1.9 kilometres and 530 metres underground.

It is stratabound, trending north, dipping 55 degrees east.
Grades: 5 g/t Au, 67 g/t Ag, 1.5% Pb, 3.5% Zn, 4.3% As.

The main zone occurs within a cyclical sequence of quartzites that
grades upward into chlorite schist. Mineralized zones occur near the
top of the cyclical sequences, within the upper part of the chloritic
schist. The main mineralized zone, however, is in black carbonaceous
limestone that stratigraphically overlies a grey limestone at the top
of one of the cycles.

Sulphides include pyrite, ‘arsenopyrite, galena and sphalerite with
trace chalopyrite. Sulphide mineralization occurs as stringers, lenses,
disseminations and massive bands in a quartz-sericite alteration zone,
interbedded with ''cherty quartzites'' that contained disseminated pyrite.
Main zone appears to be more banded at base and more massive near top.
The immediate host, a black carbonaceous limestone, thins as the
sulphide zone thins, suggesting that it too may have, in part, an
exhalitive origin.

Lateral deposit zoning has not been established, but there is a suggestion
the deposit is zoned vertically with a pyrite-arsenopyrite base and
more zinc-rich capping (Main zone).

Drawings below are schematic! .

VM 006 -0%
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INTRODUCTION

LOCATION

ACCESSIBILITY

PROPERTY

REPORT ON
Jo & L. PROPERTY
of

s . D

CARNES CREFK, REVELSTOKE MINING DIVISION
BRITISH COLUMBIA

This property was visited during the period July 2nd, 1929
to July 5th 1929 inclusive. My associate engineer, Mr. C.H.E.
Stewart, alsgo visited the property during the period July 2nd 1929
to July 12th 1929 inclusive. The surface and underground workings
were carefully examined, sampled and mapped geologically.

This report is accompanied by five maps as follows:-
Map No. 1. Sketch Map showing location of the J & L Property.
Map No. 2, Sketch Map surface outcrops, J & L Property.
Mep No. 3. Sketch Map J & L Tunnel workings.
Map No, 4. Sketch Map Vertical Section "Annie M" Shaft Workings.
Map No. §. Sketch Map "98" Workings.

The property is located on the south slope of Goat Mountein
approximately one-half mile south of the east fork of Carnes Creek.
The property is & proximately 36 miles from the town of Revelstoke by

motor road and treil. (See Map No. 1 for location.)

The property ma§ be reached from the Revelstoke by a good motor
road, 27 miles in length, which follows the Columbia River to the

Junction of Carnes Creek therewith.

Thence a trail, 9 miles in length, follows the velley of
Carnes Creek to the property. This trail is in good condition and
suitable for transportation by pack animels. The grades on seme are
good with the exception of the portion which leads from the Cabin to

the various workings. On this portion the grades are steep.

The property consists of nine mining cleims and one fractional
mining claim, 81l of which are unpatented. (See Map No. 1) The camp

site is not located on the property.
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WATER

TOPOGRAPHY

CLIMATE

HISTORY

The property and the surrounding district ére heavily timbered

with Fir, Cedar end Balsam, suitable for mining and dmestic purposes.

There is & small spring just above the junction of the trails
to the lower and J & L tunnels. The east branch of Carnes Creek
flows in close proximity to the camp site. This creek affords a

plentiful supply of water for domestic and mining.purposes.

There is no data availeble on the flow of the Creek. The
flow should be considered, however, even in the dry season. Power

sites are not good.

The property extends across the point of Goat Mountain between
Carnes Creek and the East Branch thereof, and northwest of the Fast
branch. Between the intersection of the Creeks and the base of Goat
Mountain there ig an ereas, several acres in extent, of relatively
level land. From its base, the mountain rises steeply along both
creeks and has an average slope of about 35 degrees.

Approximete elevations, es indicated by anefoid barometer

readings, are reported as follows:

The junction of Canres Creek with the Columbiz River 1700 ft.
The J & L Camp Site, 2500 ft.
The Lower Tunnel, 2800 ft.
The J & L Tunnel, 3000 ft.
The highest vein outcrop (York Claim) 4400 ft.

Winters are long and fairly severe, with & reported snow fall
of from four to eight feet. There are no snow slides in the immediate
vicinity of the camp site or mine workings, but there are two small

slides across the trail between the property and the motor road.

The property was originally located in 1896 and has been
worked intermittently since that date. In 1925, the property was
bonded to the Porcupine Goldfields Development end Finance Company,
Limited. This cemp did a proximstely 100 feet of drifting in the

lower snd J & L tunnels. They also had some metallurgical tests



made on the ore which were not successful.

PLANT, BUILDINGS and EQUIPMENT

DEVELOPMENT

There is no mining plant on the property. The only equipment
consists of a few hand mining tools and the only building & small

cabin in poor condition.

No. 1 or Msin Vein: Surface: The No. 1 or mein vein has been

explored on the surface by thirty test pits and trenches extending
across the J & L, Annie M., "98", and a pert of the York Claim.
(See Map # 2.)

"98" Workings: Near the northwest end of the "98" claim, &
75 foot cross cut tunnel has been driven to the vein. The vein was
then drifted on for a distance of 80 feet in & south easterly direction.
(50 feet now caved badly) and a 125 foot incline interior shaft was
sunk on the vein. (See map No. & for detail of these workings.)

Annie M. Workings: Near the northwest end of the Annnie M.

cleim an incline shaft has been sunk on the ven t» an incline depth of
120 feet. (See mep No. 4 for detail of these workings.)

J & L Tunnel Workingss Near the centre of the J & L claims a
tunnel 265 feet in length has been driven, 225 feet of which is on the
vein. Two short crosscuts with a total length of 28 feet is on the vein.
Two short crosscuts with a totel length of 28 feet have been driven
from this tunnel. (See Map No. Z for detail of these workings.)

Lower Tunnel: Near the north west end of the J & L claim and
at & horizon approximately 200 feet vertically lower than the J & L
tunnel, a 75-ft. tunnel has been driven. This tunnel was driven at an
angle with the gstrike of the vein and has not advanced sufficiently to
intersect the vein. (See msp No. 2.)

No. 2 Vein: No. 2 vein outcrops approximately 150 feet to the
south west of No. 1 vein &nd has & strike parellel thereto. This vein
has been traced for e lineal distance of 250 feet and hs been ex-

plored by four test pits. (See Map No. 2)

PROPERTY FILE



GENERAL GEQLOGY
The areain the immediete vicinity of the vein outdrops is

obscured by = heavy covering of over-burden, brush and timber and
the slopes of the mountain are steep. Hence the geology of the area
was not studied in detail except in the underground workings.
( The rocks in the immediate vicinity of the vein out-crops are of
sedimentary origin, consisting of rusty weathering sedimentary schist,
quartzite, argillites, greywache and limestone, ranging from a
crystalline to an impure veriety, generallythinly bedded. No igseous
rocks were observed during theexamination, but & very small outcrop
of & porphyritic rock is reported as occurring on the Northwest corner
of the York Claim.
The strike of the rocks varies from N. 35 degrees, W. to 4§
degrees W. and the average dip of the vein is 40 degrees northeast,
Extending across the York Cleim and to approximately the centre
of the "98" claim, boﬁh the foot and hanging wall of the vein consists
of the rusty weathering schist. Thence Northwesterly across the re-
mainder of the "98" claim, Annie M. end to a point just above the lower
tunnel, the hanging well of the vein is schist and the footwall lime-
stone, From'this point to the Fast Branch of Carnes Creek, the foot
and hanging walls consist of schist. In two or three places the vein
was observed to have a cuartzite hanging wall which is a local condition.
Hence the vein does not follow the bedding planes or stratification,
of the rocks perfectly, but in general, does so. There is no evidence
of the rocks perfectly, but in general, does so. There is no evidence
of faulting having occurred in the workings examined. Numberous
outcrops of basic and acid igneous rocks occur in the surrounding ares.
The geological and structurel conditions preveiling on the
property are favourable for the occurrnece of ore deposits.

ORIGIN OF VEINS

————ce

The sulphide lenses have been deposited along the contact between
the sedimentary schist and limestone or along bedding planes in these

rocks. The deposit consists of a series of lenses and stringers of



massive sulphides which have been injected into the sedimentary rocks.
These lenses and stringers have sharp, clearly definied walls along
the bedding plenes of the enclosing rocks. There is no impregnation
or metasomatic replacement of the wall rock. The joint planes or
ceross fractures in the host rocks have not been filled with the ore
minerals.,

The sulphide lenses and stringers consist of a solid solution
of sulphides, carrying values in gold and silver, in & silica
(quartz) medium.

A1l the evidence et hand points to the deposit being the result
of differentiation in an igneous magme. Many large masses of axid
and basic igneous rocks outcrop in the surrounding area.

Magmatic differentiation has occurred in an underlying megma
with the result that the more volatile constituents of the magma,
consisting of the sulphides, gold, silver end silica (quartz) were
forced out of the main mass of the magme and segregated in the upper
portions of the magma. Owing to the pressures exerted on the molten
mass of both internal and external character, tese more volatile
constituents were forced upward as a highly concentrated solution
and were injected along the bedding planes in the overlying sedimentary
rocks to form the lenses and stringers as they now occur.

NO. 1 or MAIN TUNNEL
General Description: The No. 1 vein consists of & solid solution

of massive sulphides in a matrix of silica. The chief sulphides are
arsenopyrite, pyrite and sphalerite with lesser emounts of galena and
traces of chalcopryt§e and pyrrhotite. The massive sulphides vary in
width from 6 to 20 inches. Narrow and irregular lenses and stringers
are parallel to the main sulphide lens and occur for & width of from

1 to 23 ft. on either side thereof. They vary from & half inch up to a
maximum of 6 inches in width. Isolated narrow sulphide strhgers of

no importance occur owmer a zone 20 feet in width.



the vein has an werage daip of 40 degrees to the Northeast, but
varies locally between the limits of 35 degrees and £0 degrees.

The strike of the vein is variable. In the J & L tunnel
workings, the vein strikes N. 40 degrees W. In the "98" workings,
the vein strikes N. 55 degrees W.

Surface Outerops:s The mein vein has been explored on the

surface over a lineal distance of 5500 feet, by thirty open pits
extending across the J & L, Annie M. "98" and a part of the York
cleim. (See mep No. 2 for details of these workings.) Considersble
oxidation of the vein occurs along the surface outcrop.

On the southerly one-third of the York clsim and on the Dunbar
cleim, the vein becomes irregulsr and is broken up into narrow
stringers which disappear about the centre of the latter claim. (Dunbar)

On the J & L cleim, below the J & L tunnel, the vein is narrow
and irregular North-west of the East Branch of Carnes Creek and ex-
tending across the J & L Fraction the Badger, Fischer and Curlew Claims
the vein outcrops are few and show the vein to be narrow and irreguvler,

The average width of ths main sulphide lens on the York, "o8"%,
Annie M., eand J & L claims south of the J & L is 21 inches.

On the northerly two-thirds of the York claim the vein is per-
sistant and fairly uniform as to width and values. for a distance of
approximately 450 feet across the southwest pert of the "98" claim this
condition continues. Two pits in this area show two parallel sulphide
lenses, occurring about 2 feet apart and spparated by & rib of schist.
From this point to the "98" shaft the vein outcrops are badly de-
composed but & fair width is indicated by the gosson capping. From the
"98" shaft to the Annie M. shaft the vein outcrops are heavily oxidized,
but a fair width and persistence is indicated by the gosson occurrences.
From the Annie M. shaft to the J & L Tunnel there are very few outcrops.
(e short tunnel (25' in length) driven into the hillside above awd 7+¢

. J & L Tunnel workings have exposed a very good section of the vein,



+0Nls seCiion n&as &n average wldill 01 «J 1ncnes &na COnslsis 01 massive
sulphides which give good values in gold.

Underground Workings: In the "98" workings the vein is very

heavily oxidized and leached. The main sulphide lens has an average
width of 21 inches. It follows the schist-limestone contact and short
irregular lenses and stringers of massive sulphide occur in the lime-
stone footwall, The limestone is dacompbsed and has been impregnated
with leaching solutions which deposited values in lead, zinc, gold ad
silver therein over a zone parallel to the sulphide stringers and approx-
imetely 3 feet in width. This secondary enrichment has taken placé
throughout all these workings. (See Map No. 5)

In the Annie M, shaft the mein sulphide lens follows the schist-
limestone contact. It has an average width of 15 inches. Short
narrow lenses and stringers of sulphides occur in the schist hanging
wall which is altered and silicified to some extent. Oxidation of
the deposit is extensive in these workings. (See Map No. 4.)

In the J & L Tunnel workings the main sulphide lens has an
average width of 18 inches. In these workings the wein occurs in
places on the schist-limestone contact and at other places in the
limestone. At the tunnel entrance the vein is entirely decomposed.
Oxidation has been very slight from the first crosscut in the tunnel
to the face thereof. The vein is exposed over a length of 225 feet
in these workings. At the face of the tunnel the main sulphide lens
has a width of 6 inches. Narrow sulphide stringers and lenses occur
in the footwall of the vein. (See Map No. 3.)

The lower tunnel was commenced at a point south of the wvein
and driven with the bedding planes of the rock to intersect the vein.
This tunnel has not yet reached the vein and there is nothing of
economic importance exposed therein,

No. 2 Vein: No. 2 vein consists of iron pyrites, arsenopyrite
and quartz with minor quantities of sphalerite, galena and traces of

chalcopyrite in a silica matrix. The wein occurs along the bedding

PROPERTY FiLE



planes in the schist approximately 140 feet south west of No. 1 vein
and gtrikes parallel thereto. It is exposed for lineal distance of
200 feet by four trenches. It has not becn traced north of the East
branch of Carnes Crsek. The vein has an average width of 21 inches
over the exposed length of 200 feet and dips at an angle of 53 to 60
degrees to the Northeast. (See Map No. 2 for location and date
relating thereto.)

Samplings Generel Remarks. The underground workings and the
surface outcrops were sampled where it was considered advisable,
sixty-four samples in all being takem. All samples were assayed for
gold and silver but owing partly to the oxidized ani leached condition
of the outcrops and workings only a part of the samples were analyzed
for théir lead, zinc and copper content.

The samples assayed for lead and zinc were selected as typical
of the lead-ginc content of the sulphide lens. All assay results and
analyses are shown on tables on the accompanying meps.

Surface: The outcrops which were too badly oxidized were not
sampled.

Sixteen samples taken from the outcrops of No. 1 v=in on the
J & L, Annie M., "98" and York Claims gave an average metal content
of $10.70 gold and 0.92 oz. silver per ton over an average width of
21 inches.

Seven of the above samples which were analyzed for lead zinc
gave an average metal content of 2.52% lead and 3.79% zinc over an
average width of 26 inches.

"o8" Workings: Six channels taken from the "98" shaft averaged
$6.98 per ton in gold and 4.0l oz. per ton in silver over aﬁ average
width of 55.3 inches. Samples were taken at 20 foot intervals.,

Four samples were analyzed for lead and zinc and gave an average
metal content of 3.49% lead and 3.02% zinc over an average widthof

%1 inches.



Annie M. Workingss Seven channels taken across the main
sulphide lens in the Annie M. shaft gave an average metal content of
$9.10 gold and 7.02 oz. silver (3.51 @ 50¢ per oz.) per ton over
an average width of 15.5 inches. Owing to the decomposed conditions

~of the lens in these workings only one sample was analyzed for lead
and zinc and it gave a metal content of 5.02% lead and 4.82% zinc,

In this shaft the values are confined to the main sulphide lens
which follows the footwall side of the shaft closely. The rusty
decomposed schist along the hanging wall of the lens does not contain
values of importance.

J & L Workings: In the J & L tunnel twelve complete channels

gave an average metal content of £5.22 gold and 4.89 oz. silver (over
an average width of 34,74 inches in a length of 170 feet.)

Six samples taken from the main sulphide lens gave an average
metal content of 5.89% lead and 10.00 % zinc over an average width
of 27.85 inches. There is a section 85 feet in length in these
workings where the main sulphide vein is in the hanging wall and roof
of the drift. Hence it could not be sampled at regular intervals.

SUMMARY OF SAMPLING
No. 1 Vein: Twenty-five samples taken from underground workings

gave an average content per ton of $6.-- in gold and 4,74 oz. in silver
over an average width of 35.1 inches.

Forty-one samples taken from the surface and underground workings
gave an average content per ton of $7.37 in gold and 4-- oz. in silver
over an average width of 31,8 inches.

Eleven samples taken from the underground workings gave an
average content of 4.33% lead and 5.29% zinc over an average width of
25 inches. |

Fighteen samples taken from the surface and underground workings
gave an arerage content of 4.08% lead and 5.42% zinc over an average

width of 25 inches.



No. 2 Vein: Four samples taken from the No. 2 vein gave an
average content per ton of #3.62 in gold and 0.77 oz. in silver. The
lead and zinc content of this vein is small.

The copper content of both veins is less than 0.50%.

There is a high arsenic content in both veins., No arsenic
determinations were made on the samples taken.

Ore Developed: There is no ore definitely blocked out on the

property. The main vein has been traced for 4500 feet glong the
line of strike with evidence of fairly consistent values over most
of that length, where trenched.

Ther= is & reasonable possibility indicated that eventually
300,000 to 325,000 tons of ore might be developed above the level
of the J & L tunnsl. This figure is arrived at by assuming a length
of 3000 feet, a width of 1.75 feet, and average depth of 600 feet and
allowing 10 cu. ft. of vein material per ton.

Metallurgy of the Ore: The ore is very complex. There are

two possible methods by which the ore might be successfully treated,
namely selective flotation and lea hing. It will require extensive
experimentation with both methods to determine which of the two is
the more adaptable. The selection of the most economical process will
depend on the results of these experiments and a careful comparisonof
plant costs, treatment cost, tonnage available and marketing conditions.
According to Mr. Frank Echelberger, a process based on leaching
the ore to recover the lead, zinc and silver and later roasting and
cyaniding the residue to recover the gold, gave good extractions of
the various metals. The leed, silver and zinc ar: recovered as
chlorides, the gold as bullion and the arsenic as arsenic trioxide.
The process is said to recover 95% of the gold and lead and 90% of
the silver and zinc,
The cost of installing such a plant, designed for a daily

caracity of 350 tons, would be approximately $600,000.00, exclusive



of a hydro-electric plant. S ch a plant would require a supply of
electrical energy, as part of the process is based on electrochemical
reactions. The seme source of energy would supply the power as well
for mining operations and the mechanical processes involved in the
milling operations.

The estimated treatment cost is #10.00 per ton in a plent of the
above capacity operating under the process.

Mining Problemss The wvein dips flatly at an angle closely
anproaching the angle of repose for broken rock. Mining operations
will necessitate a means of supporting the hanging wall, either by
leaving pillars at systematic intervals, by driving raises in the
hanging wall at intervals to supply waste rock for backfilling
operations or by a combination of the two methods.,

The vein is narrow and mining operations will require the
breaking of some waste rock along with the vein material,

Concentration of Mine Products The "run of Mine" materizl will

contain approximately 50% waste rock. This would reguire to be

crushed to pass 60 mech and then treated by gravity concentration. The
concentrate would then be ground fine and treated in the leaching plant.
This method would eliminete the valueless part of the "run of mine®
product and would effect a saving in the leaching plant by reducing the
tonnage treated therein.

Power Supply: There is at present no source of hydro-electric

energy available and the development of the property wuld require
the installation of such a plant.

There are several power sites available., One should preferably
be selected on the Columbia River and a transmission line built to
the property therefrom. The selection of a power site on Carnes Creek
in the immediate wicinity of the property is not advisable.

Arsenic Content of the Main Vein: From the data available,

a conservative estimate of the arsenic content of the main vein is



7.5%. The arsenic would be recovered as arsenic trioxide under
the leaching process.

Arsenic trioxide - 75% metallic arscnic.

The present markct price of arsenic trioxide is 4 cents per 1b.
Assuming this value, the value per pound of metallic arsenic is 5.28
cents per 1b.

Assuming a value for metallic arscnic of & cents per 1lb. and
an average arsenic content of 7.5%, the gross value of the arsenic
content on the main vein is $#7.50 per ton.

Summary and Conclusion: The main vein has been traced for a

lineal distance of 4,500 feet by a series of open pits. The indica-
tions are that the main vein has an average width of 1.75 feet over
a length of 2000 feet. The deposit is deep seated in origin and itis
reasonable to expect it to continue to much greater depth than te
lowest horizon at present developed. The possibility of increasing
the known length of the deposit is not good.

From the data avéailable, the average metal content per tm of
the main vein is approximately $7.00 in gold, 4.00 oz. in silver,
4.0% lead, 5.0% zinc and 7.5% arsenic. Assuming a value for silver
of $0;$O per oz. and a value of § cents per 1lb. for lead, zinc and
arsenic, the average gross value of the ore is $25.50 per ton. These
values would not be completely recoverable.

The future of the property depends on the devdopment of an
efficient and economical treatment process whereby a high percentage
of the gold, silver, lead, zinc and arsenic content of the ore would
be recoverable. The gold and silver content is not high enough and
the ore is too complex in nature to permit the treatment of the ore
for these metals alone.

The possibility of successfully treating the ore by leaching,
roasting and cyaniding would appear to be the most feasible process
as all the valualbe metals are stated to be recoverabls under this

method of treatment. The flotation process would require that the
lsTalniwennYANIEN



lead and zinc be separated and marketed as concentrates. Under this
process of t reatment the arsenic content would not be recoversble amd
the shipping and smelting charges on the concentrates would be
prohobitive.

The leaching process would require the erection of a hydro-
electric plant at & suitable power site, a transmission line to tﬁe
property and a leaching, roasting and cyaniding plant at the property.

Exhaustive investigaticn of the problem of trsating ore will be
required before a decision regarding the type of plant is arrived et.
If a process can be developed which will economically and efficiently
recover the gold, silver, lead, zinc and arsenic content of thz ore,
the property will require a systematic programme of development, in
order to definitely determine the tonnage available. Until the
treatment proplem is successfully solved, further development is not
advisable. If the treatment problem is successfully solveg, the
property warrants development.

The development of the property would require that a good motor
road, ¢ miles in length, be constructed from the Columbia River to
the property.

The estimated costs of equipping the property for production,
including the power plant, transmission line, road, treatment plant
and preparation of the or: deposit for production is between #1,000,00C.
and $1,250,000.

RECOMMENDATIONS
1. It is recommended that the problem of treating the ore be

exhaustively investigated. A shipment of epproximately 1000 1lb. of
the ore should be selected from the mine workings, care being taken
to secure & representative samle. This sample should be taken from
the J & L tunnel workings and where the ore is least oxidized and
leached and the sample collected under the supervision of a capable
mining engineer. This shipment‘should be sent to a metallurgical

testing laborstory for investigation.



2. Until the treatment problem is successfully solved, further
development of the prOperty is not recommended. If the treatment of
the ore is successfully accomplished, the next step should be the
development of the ore deposit by tunnels and raises in order that

the tonnege and average metal content may be definitely determined,

3. It is recommended thet four additional claims be located,
adjoining the J & L, Annie M, "98" and Yofk C}aims on the narth, in
order to secure the downward extension of the main vein, which will
dip off the property to the north-east at a horizon approximately 1100
‘feet below the level of the J & L tunnel or at an elevation of
approximately 1900 feet above ses level.

4, It is recommended thet one claim be located adjoining the J & L
Fraction, end the J & L claim on the south provide & location for a
permenent camp sité .

LN It is recommended that the claims be surveyed, snd that title

to same be secured at as early a date as possible,

Respectfully submitted,
"P. E. HOPKINS"

Geologist.
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on & shipment of samples from the J & L property by J.¥%. McBean.

Gold Silver Copper Arsenic Lead Zinc Total value per ton
No. 0z, 0z. % 4 % % o
1 0.74 1l.44 0.12 17.81 1.48 4.37 $ 29.69
2 0.3 1,22 0.03 14.85 1l.12 Z2.80 22.52
3 0.88 0.38 0.02 21.81 0.44 2.0° 42.25
4 0.30 8.22 0.36 5.66 11.68 16.57 45.11
5 0.72 0.62 0.6 14.47 0.5 0.87 33.00
6 0.52 6.42 0.72Z 10.40 7,10 8.08 41,55
Composite 0.56 2.50 ©6.17 15.64 3.25 4.72 35.20

( Gold - $35.00
( Silver .42
( Copper .02
( Arsenic .02
( Lead .05
( Zinc .05
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B. T. O'Grady,
B.C. Government Resident Engineer,
Nelson,
Minister of Mines Report 1922,

REPORT ON J & L GROUP OF MINFRAL CLAIMS

This group consists of five calims. The cabin is 9 miles from the
River with a difference in elevation of 1050 ft. or 2650 ft. above sea level.
The formstion, consisting of schist and limestone shows uniformity. The strike
is N. 650 to 500 N.E. The vein conforming to the stratification of the enclosing
rocks follows & contact between schist and limestone, cutting diagonally up and
around a shoulder of the mountein in a S.E. direction from the c¢reek. The hanging
wall of the vein is schist end the foot-wall is limestone. The vein, from 4 to
10 ft. in width is apperently of the bedded fissure type being well defined with

in places distinct gouges on the walls,

The ore is a complex mixture of iron, zinc end lead sulphide carrying
gold and silver values. The solid sulphide ore occurs in the vein in bands from
a few inches up to 3 ft. in width, but in places the vein is entirely decomposed.
The gold values are a parently associated with the iron sulphides which pre-
dominate in the ore. The silver is associated probably with the galena. In two
places assays of samples gave from 0.5 to 0.8% copper in addition to gold, silver

and zinc. Numerous other samples however, did not contain any copper.

The vein was encountered &t the creek, but little work was done at
this point. The highest workings are 1800 ft. above the aeek. Commencing at
the highest point near where the vein crosses the summit of the ridge and gradually
descending towards thé creek and going round the mountein towards the north, the

development and ore showings examined ere as follows:

Near the summit of the ridge, 1800 ft. zbove the creek, the vein is
5 ft. wide where exposed in an opencut. Some 800 ft. NWY. slong the outcrop and

1700 ft. sbove the creek =nd opencut shows 6 ft. of ledge matter with, towards the



the hanging wall side, a band of solid ore 8 to 10 inches; a sample across 8 inches
geve, Gold 0.8 ozs., Silver 0.8 oxs., Copper nil, Lead nil, Zinc 4%. The earthy,
decomposed ledge matter on each side of the solid ore gave but negligible results

upon assay.

At 1550 feet above the creek and 575 feet farther along the vein N.W.
an opencut shows 8 ft. of solid ore end dissimuleted mineral in decomposed ledge
matter. The solid ore is in two bands, each 18 inches wide on the henging wall and
foot-wall respectively. A sample across 8 ft. gave: Gold 0.24 ozs., Silver 4.5 ozs.,

Copper nil, Lead 2%, Zinc 2%.

At 1500 ft. above the creek and 175 feet farther to the N.¥. &n opencut
shows the vein to be nearly 9 ft. wide with bands of solid ore on the footwall and
hanging wall. Samples assayed as follows: Across 23 ft. on the hanging wall side;
Gold 0.3 ozs., Silver 2 ozs., Copper nil, Leed nil, Zinc 4%. Across 1 foot on the
footwall side: Gold 0.26 ozs., Silver 1.2 ozs., Coppsr nil, Lead trace, Zinc 3%.
Uron agsay, the intervening 5% ft. proved to contain no velues. The ore, however,

would bresk freely from waste.

At 1220 ft. above the creek &nd 1000 ft. ferther to N.W. is a tunnel 90
ft. long which crosscuts the vein at a depth of 60 ft, telow the outcrop. From
the end of this crosscut & winze hes been sunk 125 feet on the vein, which at this
point is from 5 to 6 ft. wide, ruch crushed and decomposed. Throughout the lower
80 ft. of the winze there is a band of solid ore 6 to 20 $nches wide, close tothe
hanging wall. A sample across 6 ft. at the bottom of the winze gave: Gold 0.32 oszs.,

Silver 3 ozs., Copper nil, Lead 3%, Zinc 2.5 %.

At the top of the winzs, thc vein was drifted on 80 ft. S.E. The vein
in this drift is soft and entirely decomposed for e width of from 4% ft. to 6 ft.
A sample across 4% ft. gave: Gold 0.6 ozs., Silver 6 ozs., Copper nil, Lead 8%,

Zine 2%,

At about 1100 ft. above the creek and 760 ft. horizonatlly and N. earound
the hill there is an opencut which shows 2 ft. of solid ore against the hanging wall

with some oxidized ledge matter below it; Assay over 2 ft. gave: Gold 0.3 ozs.,



Silver 0.8 ozs., Copper and Lead nil, Zinc 2%, 3

At 970 ft. above the creek and 675 ft. farther N. round the hill, en
incline shaft has been sunk 135 ft. on the vein, which is 4ft. wide. Throughout
the lower 76 ft. of the shaft, there is a band of solid ore 1% ft. to 2 ft, wide aloné
the footwall, the schitose ledge-matter on the henging wall sheft being crushed |
and stained from oxidation. The upper part of the shaft contains streasks of solid
ore in decomposed ledge-matter. Assays from the incline gave: Across 1% ft. of ore
from the bottom of the shaft: Gold 0.42 ozs., Silver 9 ozs., Copper nil, Lead 8%,
Zinc 6%. Across 2 ft. at 50 ft. from bottom of shaft; Gold 0.62 ozs., Silver 8 ozs.,

Copper 0.5%, Lead 4%, Zinc 7%.

At about 610 ft. above the creek and 665 ft. farther N. around the hill
there is 2% ft. of solid ore exposed in a short tunnel. £n average semple gave: %

Gold 1.14 ozs., Coper nil, S lver 1.5 ozs., Lead 1%, Zinc 9%. %

At 510 ft. above the creek and 160 ft. N. e2long the outcrop there is a %
tunnel 217 ft. in length. The first 100 ft. of this tunnel having been driven
in the limestone footwall, does not expose the vein, but & change of direction just
beyond this point brought the vein into the tunnel, showing an average width of
about 2 ft. 160 ft. from the portal of the tunnel containing considerable zinc- {
blende, A sample across 2 ft. gave: Gold 0.7 ozs., Silver 7 ozs., Copper nil,
Lead 9%, Zinc 20%. A greb sample from & large pile of ore outside the portal of

this tunnel gave: Gold 0.62 ozs., Silver 8 ozs., Copper 0.7%, Lead 8%, Zinc 14%.

In addition to the workings along the section of the ourcrop above
described, there are a number of other opencuts which, together with the work ings
mentioned, trace the vein at short intervals over £,000 lineal ft. In these open-
cuts, which have been omitted in the &scription, the vein shows much the same
characteristics as noted above., The mineralization being remarkably persistant
indicating ore bodies of great length. The average width samples was 32 inches,
but milling values would probably extend over a good stopping width in many places.

The average in gold and silver (silver 65-3/4¢ per oz.) gave $10.20. Owing to lack



of time, an examinstion of the workings between the lower tunnel and the creek
(750 1lineal ft.) could not be made, but the writer was informed that the vein was

traced throughout by opencuts and stripping with good ore showings in places.

Transportation would not present a difficult problem as the country
traversed between the Columbia River and the property is of the easiest description
for wagon-road construction with only short span bridges required in the entire
distance, and as the elevation of the cabin is only 1050 ft. above the river, a

very easy grade is obtainable.

Adequate waterpower for mining and milling could probably be developed
economically at the intersection of the east fork and Carnes Creek, half s mile

below the property. There is an abundant supply of mining timber on the claims.

Providing a satisfactory solution for the treatment of the ore can be made,i

the J & L Group would secem to have the makings of a mine with some life to it.

PROPERTY FILE
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BULLETIN NO. 1, 1932

"LODE-GOLD DEPQSITS"

of

BRITISH COLUMBIA

by
B. C. DEPARTMENT OF MINES

Refer to Page 119, from report of B.T. O'Grady, Resident Engineer,

Nelson, British Columbia.

"The J & L, owned by the J & L Mining Company, of Regina, is &n exception-
ally interesting property. The ore contains consistent gold values associated
with pyrite, arsenopyrite, sphalerite, galena, with minor amounts of chalcopyrite
and grey copper. An analysis of a lot sent for testing to the Mines Branch, Depart-
ment of Mines, Ottawa, was as follows: Gold 0.52 oz., to the ton: silver 3%.50 oz.
to the ton: lead 6 percent: arsenic 11.30 percent: entimony 0,22 percent: insoluble
16.38 percent. A very comprehensive summary of conditions, including the results
of extensive testing of the ore, is contained'in the above mentioned publication.
The conclusions derived from the mill tests was that the flotation of the sulphides
wag not satisfactory, poor recoveries and poor separations being made in each tzst.
The slightly oxidized condition of the ore interfered with the flotation. It is
considered possible that better results might be obtained with unoxidized meterial
and that the future of the property lies in the development of a sufficient tonnage
of ore to warrant the erection of =z mill capable of recovering all the veluss present. :

Assays are given in the writer's description in the Annual Report for 1922,

W.E. Narkaus, a mining engineer of Seattle, who subseguently examined the
property, took twenty samples from the various showings. The lowest assay for pld
and silver combined wes $4.15 and the highest $27.10. The average of the twenty
samples was $12.04 in gold and silver to the ton and 12.7 percent As 203.

Larger ore widths were subsequently opened up by the late E. McBean, then owner of

the property.
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INTRODUCTION

The writer spent three days on the property in 1925, with

Mr. McBean, the owner, and revisited it July 4th and 5th, 1928.

LOCATION AND ACCESSIBILITY

WATER

The property, which consists of ten claims is located on
the south slope of Goat Mountain, about helf = mile from Carnes Creek,
and south of the East branch of the creek, in the Revelstoke Mining
Division. It is best reached from Revelstoke by automobile road to
Carnes Creek, a cdistance of twenty-seven miles along the Columbia
River, thence by trail nine miles along Carnes Creek. The grades
are exceptionally good and the trail is in passible condition except

for about a mile which is difficult for pack animals.

The country traversed by the trail is one over which a

road could be built at en average cost of 52,000 per mile.

The property and the surrounding district are heesvily

timbered with a heavy stand of fir, belsam and cedar.

There is a small spring =t about the elevation of the lower
tunnel, and some three hundred yards south west, which is sufficient

for domsstic use.

There is no data on the flow of the Creek, but it is

probable there is considerable water even at dry seasons.

On the East Fork of the creek above the camp there is a fall
of 200 feet in one and a half miles; on the main creek the fall is
approximately 100 feet to one and three guarter miles, but there is

probably twice as much water as in the Eagt fork.

The installation of water power equipment, while entirely

feasible, will be rather expensive.

£ SR



TOPOGRAPHY

CLIMATE

CLAIMS

HISTORY

EQUIPMENT

DEVELOPMENT

The property extends across the point of the mountain between

Carnes Creek and its East fork. Between the intersection of the creek

B T

and the foot of the mountain there are a number of acres of practically !

level land; from there the mountain rises steeply along both creeks,

and has an average slope of about 40 degrees, with numerous small cliffs,

Elevations as taken by aneroid barometer are as follows:
The junction of Carnes Creek and Columbia River 1700 feet; the J & L
Camp 2500 feet; the lowser tunnel 2800 feet; the upper tunnel 35000 feet;

and the highest vein outcrop 4400 feet.

Winters arz reported to be long, though not extremely cold,
and there is said to be a smell fall of four to eight feet. There are
no snowslides in the immediate vicinity of the mine or camp, but small

ones across the trail, between the Columbia River and the mine.

There arc ten claims in the group (See map.) They are held
by location and have not been surveyed. One or more additionel claims

shoild be located to cover the present camp site.

The claims were located at various times since 1896, and
assessment work appears to have been performed regularly, Mr. McBean

purchased part of the claims and located others himself.

In 1925 the property was bonded to the Porcupine Gold-fields
Development and Finance Company. They drove about 100 feet of tunnel

and had some unsuccessful metallurgicel tests made on the ors.

There is a little equipment, a few hand mining tools, and

a very poor cabin being all,

There are 25 or 30 small open cuts and trenches on the vein,

extending across the J & L, Annie M, "98" and the York claims. Near



GEOLOGY

the northwest end of the "98" claim an 80 foot corsscut tunnel has

been driven, from there is an 80 foot drift (%0 feet now caved) and

120 foot inclined winze. Near the Northwest end of the Annie M. claim
there is an incline shaft 130 feet desp on the vein. Near the centreof
the J & L claim a2 tunnel 268 feet long has been driven, from which there
are 30 feet of crosscuts; 185 feet of the tunnel is on the vein. Near
the Northwest end of he J & L claim a 75-ft. tumnel has been driven,

200 feet wertically lower, but does not show the vein although it is

undoubtedly very close to it.

On account of the steep slopes of the mountain and & heavy

covering of soil and brush, the surface geology was not studied in detail.

The country rock consists of schisted argillites, impure lime-
stone generally thin bedded, and some massive guartzite. No igneous
rocks are known in the vicinity of the mine, except near the Northwest
end of the York claim, where a very small outcrop shows & porphyritic

rock.

The average strike of the rocks is N40 degrees W and the dip

40 degrees Northwest into the mountain.

There is no evidence of serious faulting, but there are
undoubtedly 2 number of small breaks. On the Southeast end of the
property the hanging wall is schist, the footwall aslso schist, but more
siliesous, but at the third cut from the Southwest end of the York claim
and thence northward the hanging wall is schist and the footwall lime-
stone, extending several hundred foet to the Northwest of the J & L tunnel.

From this point the footwall is again schist, as well as the hanging.

It is evident from this change in the wall rocks that the
vein does not follow the stratification of the rocks perfectly, but

it appears in general to do so.

The geology of the area is favourable to the formation of a



strong vein, persistent in depth, and to the presence of ors. The

regularity of the strata and vein should be conducive to low mining costg.

H

The South Eastern part of the vein strikes N. 44 degrees,
West and dips 37 degrees N.E. while the North Eastern part strikes
N. 20 degrees‘w. end dips 45 degrees N.E.

Th= vein has been opened butycuts at close intervals for
4,000 feet; to the ewtreme Southsast on the Dunbar claim the vein
narrows and breaks into stringers end dissppears &t a distence of
several hundred feet.

On the Northwest end of the J & L claim the vein is not
well exposed but two or three small cuts near the Creek show sulphides
still present, together with & considerable amount of quartz, and
with locally a quartzite henging wall. There is a possibility that
the veir has split some distance above the creek, as there is another
stringer about 150 feet to the Northward; each asppears to converge to-
ward the tunnel.

The ve n varies in width from one foot to ten feet. The
average width of all samples is about 3% feet, but this is less than
the true width of the vein as meny of the samples did not include the
lower grade portions. The vein filling consists of veinlets andlensges
of nearly solid sulphides with some quartz, seams of sulphide in partia—;
11y decomposed schists, bluish nearly barren quertz, end an iron stained%
residuum of schist and limestone from the oxidation of sulphides and leaéb—
ing of the rocks by acid. Thelsulphides congist of & fine grain mix- |
ture of arsenopyrite, galena end sphalerite, with which there is a
smell amount of fine grain quartz.

As a rule there is small gouge on the hanging wall and
frequently also on the foot wall. The walls are generally strong, but
at a few places are broken and slabby. The‘vein is not entirely

unoxidized at any podnt thet can now be seen, but near the face of the



SAMPLING

tunnel the oxidation is very slight.

Over the northerly two-thirds of the York claim the vein
appesrs to have good width and values in general, slthough somewhat
verizble, and this condition holds for a distance of from five to
six hundred feet on to the "98" claim. Thence the vein is rather lean
end narrow nearly to the "98" shaft. At the "98" shaft the vein is
ten feet in width,throughout these workings the width is greater
then =t eny other point exposed. In the first two cuts north of the "98"
Annie M, lime, the vein is narrow and appears to be low grade; itis
then generally of fair width, and fair epparent values up to the Annie
M. sheft. In this shaft the best ore is about two feet wide while
the vein proper is about %% feet wide. From this shaft to the tunnel
the vein appears & fair grade though not very wide.

At‘the J & L Tunnel the vein is comparatively narrow and
congists of sulphide, except for a few inches next the foot wall.

The face of the tunnel shows two feet of vein only a small
part of which is ore. Further down toward the Creek two cuts expose

two veins, both of which show seams of ore.

Thirty-five samples were taken on the property, covering the
greater part of the open cuts, and the underground workings at inter-
vals of 20 fcet.

Nine samples teken from verious surfece cuts on the York,
Ninety-eight, Annie M. and J & L claims a distance of 3,800 feet give
an average metal content of &8.46 gold, 1.8 oz. silver, 2.0% lead and
2.149 zinc over an averagé width of 3.2 feet.

The average of twenty-two samples tsken in the underground
workings is $6.74 gold, 4.6 oz. silver, 5.8% lead and 3.9% zinc, over
a width of 3.6 feet.

The average of both surface and underground samples is $9.54

in gold and silver (silver taken at 60¢ per oz.) 4.6%Z lead end %.4% zinc.



ORE_DEVELOPED

ORE_TREATMENT

SUMMARY

The sulphide ere alsoc contains arsenic up to the extent of

20% in places, but this is of no present value.

There is no ore blocked out; there is, however, evidence of
fair values throughout the vein for 4,000 feet along the strike and
there are apparently shoots of specially good ore near the junction of
the York and "98" claims at the "98" shaft, et the J & L tunnel, end
possibly at the Annie M, shaft. It is reasonable presumption therefore
that 400,00C tons of ore may eventuelly be developed above the level

of the J & L tunnel alone.

The ore is very complex and the difficulty in reducing it to
marketable products has prevented the mine from being developed years ago.
The oil flotation tests made by the Minerals Separation
Company several years ago were unsuccessful, but recent advances in
flotation knowledge have lead this Company to express the belief that
they now would be able to treat the sulphide ore successfully.

Steps are now bein taken to investigate claims that the
Standerd Metels and Chemical Company are able to treat the ores of the

J & L Mine economically and efficiently.

The vein lies essentially with the bedding planes of the
enclosing limestone and schists. It has been developed by open cuts
over a length of 4,000 feet on the strike, and at elevations nearly
2,000 feet apart, indicating that it has an average width of about 4 fest.
The average gross value of the gold and silver in the ore ﬁow
exposed is $9.50 per ton, and the gross value of the lead and zinc
(figures at present market quotations) is $8.23C additicnal. In
actual mining, the grade of the ore would probably be reduced say
20%, by dilution of the order with waste rock unsvoidably inéluded.
Physical conditions, except thet of transportstion, are good

and development and mining cost should be reasonable. The principal

PROPERTY FILE



difficulty would appear to be the development of an efficient process
of ore reduction, and the claims that such a process has just recently
been developed are now being investigated.

RECOMMENDATIONS

As previously noted, there is presumed to be & large tonnage
of commercisl ore in the vein, but it is not developed sufficiently so
that it can be evaluzted.

It is recommended that development be started to further open
the mine and to dlock ouﬁ the ore so that it may be definitely measured
and sampled.

Such development cen best be begin by extending the tunnels
on the J & L claim southeasterly along the vein. This Wogk should be
supplemented by driving raises on the vein et frequent intervals.

Considerable preliminary preparation of trail, camp
accomodations end equipment is necessary before‘any substential work
is undertaken.

The J & L is an exceptionelly promising prospect and while
the vein is neither large nor high grede, it pfomises to show under
proper development & large tonnage of commercizl ore.

A lerge amount of work will be necessary to definitely prove

up the mine, and is fully Justified by the present showing.

Respectfully submitted,

(Signed) M"CHALRES C. STARR"
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REPORT OF PRELIMINARY EXAMINATION OF THE J & L MINE.

REVELSTOKE, B. C.

INTRODUCTION
The writer spent three days on ths property with one assistant,

in company with Mr. McBean, the owner. The examinetion was of a
preliminary nature, but e more thorough examination would not be apt
to change the conclusions in any way.

LOCATION AND LCESSIBILITY
The property is located on the south slope of Goat Mountain,

gbout half a mile from Carnes Creek, and south of the East branch of
the creek in the Revelstoke Mining Division. It is best reached
from Revelstoke by an sutomobile road, sixteen mileg in length, and
ten miles by treil, along the Columbia River to Carnes Creek, whence
the trail followe Carnes Creek for nine miles. The grades are
generally good and the tril is in fair céndition, except for about

& half mile.

The B.C. Government is now improving the auto road, and plans
to extend it at least to the mouth of Carnes Creek within a year or
two. The country now traversed by the treil is one over which a
road could be bﬁilt comparatively cheaply, as there is no rock work,

except for short distances.

For & number of yrars & steamer was run up the Columbia River,
from Revelstoke beyond the mouth of Carnes Creek, and if thought
advisable & new service could be inaugurated to serve the mine and
the surrounding country.

TIMBER
The property and the surrounding district are heavily timbered

with a heavy stand of fir, balsam and cedar,

There is no water even for domestic purposes except near the

Creek. There appears to be ample water for power purposes in either



the main Carnes Creek or in theBast Fork, but a consideresble length
of ditch would be required to obtain a good pressure. It is reported
that the best power site is & mile or two below the junction of the
two creeks. So far zs is known, no measurements have been made of
the flow of either creek, but it seems probahle that it is sufficient
to furnish several hundred horse power at all seasons.

TOPOGRAPHY
The property extends across the point of the mountain between

Carnes Creek and its East Fork. Between the intersection of the
Creek and the foot of the mountain there are a number of acres of
practically level land. From there the mountain rises steeply along
both creeks, and has an average slope of about 40 degrees, with

pumerous smell cliffs,

The following elevations were taken be aneroid during variable
weather an? are therefore probably inaccurate. The junction of Carnes
Creek and Columbia River 1600 feet; the J & L Camp 2600 feet; the
J & L Tunnel 2900 feet; the highest point of the vein Apex 3900 feet.

CLIMATE
Winters are reported to be long; though not extremely cold, and

there is said to be & snowfall of four to eight fzet. There are no
snowslides in the immediate vicinity of the Mine or Camp, but two
small ones across the trail, between the Columbia River and the mine.

CLAIMS
There are eight claims in the group, of which § - the J & L

Annie M., "98", York, Dunbar, lie to the south of theEast Fork. To
the North of the fork, there are three more claims, said tobe on the
seme vein, which were not visited. All the claims are of approximate
full size (1500 feet square) znd areheld by the performence of annual
assessment work, and have not been surveyed. Before any development
campaign is undertaken on the property, more adjoining claims should

be located. They are owned by Mr. E. McBean, Box 412, Revelstoke, B.C.



HISTORY
The claims were located at various times since 1896, and assess-

ment work appears to have ken performed regularly. Mr. McBean

purchased part of the claims and located others himself.

EQUIPMENT
There is practically no equipment, a very few hand tools and a
poor cabin being all.
DEVELOPMENT
: There are 25 or 30 small open cuts and trenches on the vein
extending across the J & L, Annie M., "98" and York claims. Near
the Northwest end of the "98" claim an 80 foot crosscut tunnel has
been driven, from which there is an 80 foot drift (30 feet now caved)
and 120 foot inclined winze, Near the Northwest end of the Annie M.
claim there is an incline shaft 130 feet deep on the vein. Near the
centre of the J & L claim & tunnel 218 feet long has been driven from
which thers are %0 feet of crosscuts; 150 feet of this tunnel is on
the vein,
GEOLOGY

On account of the steep slopes of the méuntain a heavy covering

of soil and brush, the surface geology was not studied very carefully.

Theré are no Government publications covering ths geology of the
district, except a few notes by Mr. O'Grady, a2 Government Enginzer, who
states that the formation consists of schist and lime and shows great
uniformity. That the vein conforms to th: stratification of the rocks
and is situated on a schist-lime contact, the henging wall being

schist and the foot wall lime., He classes the vein as & "Bedded Fissure.!

The country rock consists of schisted argillites, impure limestones,
generally thin bedded, and some massive quartzite. No igneous rocks are
knowvn in the vicinity of the mine, except near the Northwest end of

the York claim, where a very small outcrop shows & porphyritic rock.

The average strike of the sedimintary rocks is N. 10f but it
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YEIN

is slightly more East and West at the south end and more North and
South at the North end. The dip varies from 25 degrees to 50 degreecs,

averaging about 40 degrees Northsast and into the mountain,

There is no evidence of serious faulting, but there are undoubtedly
a number of smell breaks, one of which is in evidence between the
first and second cuts from the Northwest end of the York claim. On
the Southeast end of the property the hanging wall is schist and the
footwall also schist, but more silicious, but at the third cut from
the Southwest end of the York claim, and thence Northward, the hanging
wall is schist, and the footwall limestone, extending several hundred
feet to the Northwest of the J & L tunnel. From this point the

footwall is again schist, as well as the hanging.

It is evident from this change in the wall rocks that the vein does
not follow the stratification of the rocks perfectly, but it appears

in gener=l to do so.

The Southeatern pert of the vein strikes N. 44° W, and dips 37°

N.E., while the Northwestern part strikes N. 30° W. and dips 45° N,E.

The vein has been opened by cuts at close intervals for 4,000 feet.

To the extr:-me Southeast on the Dunbar claim the vein narrows and

breaks into stringers, and disappears at a distance of several hundred
feet. On the Northwest end of the J & L claim the vein is not well
exposed, but two or three small cuts near the Creek show sulphides

still present, together with a considerable amount of guarts, and

with locally a guartzite hanging wall, There is a possibility that

the vein has split some distance above the creek, as there is another
stringer about 150 feet to the Northward, each aopears to converge

toward the tunnel.



The vein varies in width from one foot to ten feet. The average
width of all samples is about 3% feet, but this is less than the true
width of the vein, as many of the samples did not include the lower
grade portions. The vein filling consists of veinlets and lenses of
nearly solid sulphides with some quartz, seams of sulphide in partially
decomposed schists, bluish nearly barren quartz, and an iron stained
residuum of schist and limestone from the oxidation of sulphides and
leaching of the rocks by acid. The sulphides consist of a fine gain
mixture of arsenopyrite, pyrite, galena and aphalerite, with which

there is a small amount of fine grain quartsz.

The sulphide streaks usually occur on the hanging wall, occasion-
ally on the foot or on both the foot and hanging, and rarely in the centre
of the vein, and rarely as small stringers through the vein. The
centre of the vein is apt to be lsan oxidized and freguently earthy.

As a rule there is a small gouge on the hanging wall and frequently also
on the footwall. The walls are generally strong, but at a few places
are broken and slabby, The vein is not entirely unoxidized at any
point that can now be seen, bu£ near the face of the tunnel the

oxidation is very slight.

Over the Northe-ly 2/% of the York claim the vein appears to
have good width and values in general, although somewhat variable,
and this condition holds for a distance of five or six hundred feet
on © the "98" claim. Thence the vein is rgthar lean and narrow nearly
to the "98" shaft. At the "98" shaft the vein is ten feet in width
and throughout these workings the widbth is greater than at any other
point exposed. In the first two cutsiNorth of the "98" - Annie M.
line, the vein is parrow and gppears to be low grade. Itis then
generzally of fair width and fair apparent values up to the innie M.

shaft. In this shaft the st ore is about two feet wide, while the



SAMPLING

vein proper is about 5} feet wide. From this shaft to the tunnel Be

vein zppears a fair pade, though not very wide.

At the J & L tunnel the vein is comparatively narrow and consists
of sulphides, except for a few inches next the footwall. The tunnel
has been in part driven along the footwell of the vein, and the first
80 feet of the tunnel is completely in the footwall. Except for an
oxidized cut 100 feet from the tunnel the vein is not exposed until
near the creek, a distance of five or six hundred feet, where it

appears to be narrow, although possibly a fair grads.

Thirty-five samples were taken on the property (see mep). The
greater part of the open cuts were sampled, and the underground work-

ings were sampled at intervals of twenty feet.

Adjacent to the York - "98" end line, five sample cuts represent-
ing the length of vein of 500 feet, average Gold $6.83, silver 2.1 ozs.,
Leaed 2.5%, Zinc 2.7% over an average width of 3.6 feet. In general
the samples include the best of the oxidized material, and all of the
sulphides, but not always the full width of the vein. Samples No. 3073
is from sulphides on both foot and hanging, which are separated by

four feet of low grade vein matter, which was not included in the sample.

In the "98" incline seven cuts across the vein average Gold $7.14,
Silver 4.2 ozs., Lead 5.,9%, Zinc 1.6% for a width of 5.8 feet and cover-
ing a distance along the dip of 120 feet. At the top of the incline
the width of the vein is 10 feet and at the bottom 6 feet, while the
average width is probably about 7 feet rather than the 5.8 feet samplas.
At this‘point by far the greater portion4of the vein is oxidized. The
assays from the drift in the "98" workings are not included in the

average, as they are extremely low grade.

The average of the two samples from the surface of the Annie M.,

average Gold $7.72, Silver 0.5 ozs., Lead 0.9%, Zinc not assayed, over



width of 2.9 feet. To the North and South of these cuts the vein
appears to be of equal or slightly less value; it is partly sulphide

ore and partly oxidized.

In the Annie M. shaft sewven cuts across the vein covering a length
of 130 feet on the dip, average Gold $6.28, Silver, 4.5 ozs., Lead 4.4%
Zinc 3.2%, over a width of 3.2 feet. Slightly the geater part of the
vein is oxidized. It is robably 12 to 18 inches wider than indicated

by the samples, but this portion is undoubtedly low grade.

On the J & L surface samples from two cuts, the upper one
oxidized, and the lower one solid sulphide, average Gold %14.38,

Silver 1.2 ozs., Lead 1.5%, Zinc 2.8% over a width of £.8 feet.

In the J & L Tunnel five cuts across the wvein, representing a
length of 1%0 feet, average Gold $6.30, Silver 6.8 ozs., Lead 7.9%,
Zinc 13.6%, over & width of 2.2 feet. The samples are entirely of
sulphide ore, except that a few inches of oxlidized material along

the footwzll is included.

The average of all underground samples, except those in the "98"
drift is Gold $7.74, Silver 4.7 ozs., Lead 5.8%,innc 3.9% and the
width 3.6 feet.

The average of all surface samples, except No. 3075 is Gold

$8.48, Silver 1.8 oz., Lead 2.0%, Zinc 2.1 % and width 7.2 ft.

The average of all samples taken, with the above exceptions is
Gold 87.26, Silver 3.8 ozs., Lead 4.8%, Zinc 3.4% and the average
width 3.5 feet. Figuring Silver at 70¢ per oz., Lead at 8¢ pcr pound
and Zinc at 7¢ per pound, the value of the above ore is %22.04 ver ton.
It is possible that in addition the arsenic contained in the ore may
have a commercial value, but the assays for arsenic have not yet been

received.



ORE DEVELOPED

ORE TREATMENT

SUMMARY

There is no very definite ratio between the values of the various
metals evident in the above samples. This mey be due to the mixture
of sulphide and oxidized ore. A large semple of clean sulphide sent
to Ottawe by Mr. McBean assayed Gold %11.20, Silver, 2.5 ozs., Copper
0.17%, Arsenic 15.64%. Lead separately indicate that the Gold varies

with the arsenic and the Lead, Silver and Zinc vary together.

There is no ore blocked out. There is, however, evidence of
fair values throughout the vein, for 4,000'feet along its strike, and
there are apparently shoots of especially good ore near the junction of
the York and "98" claims, at the "98" shaft at the J & L tunnel, and
possibly at the Annie M. shaft. There is, therefore, very strong

indications of a very large tonnage of ore of a good gross value.

The ore is very complex, and the treatment of thesulphides will
undoubtedly be complicated by the presence of the oxidized products.
Tests on the sample of ore sent tofdttawa by Mr. McBean are now being
made by the Division of Ore Dressing and Metallurgy of the Canadian
Department of Mines. A sample of the ore has also been sent to the
Mineral Separation Company at Sgn Francisco for flotation tests. Any
further examination of the J & L Mine should be deferred until the

results of this test are received.

The vein lies essentislly with the bedding planes of the enclosing
limestone and schists. It has been developed by open cuts over a
length of 4,000 feet on the strike, and at elevations over 1,000 feet
apart, dndicating that it has an average width of about 4 feet. The
average gross value is in the neighbourhood of #20.00 a ton, omitting
the value of the Arsenic. If & narrower width should be mined, the
value of the ore would be considerably increased, while, on the
other hand, if the full width of the vein should be m ned, the value

would be somewhat reduced.

Physical conditions, except that of transportation, ere good,



and development and mining costs should be fairly cheap. The
principal difficulty would appear to be the development of a chsap
and efficient process to treat the ore. The price is very reasordle

and the terms easy.

CONCLUSION
If the results of the ore tests arc satisfactory, I strongly
recommend that an option on the property be secured and that a
thorough examination and sampliﬁg be made.
Respectfully submitted,
"CHARLES C. STARR."
August 12, 1926,
ADDENDUM

The following samples were assayed for Arsenic with e following

resultss:-

3100 - 10.14%
3102 - 20.68%



FLOTATION TESTS

J & L MINF METALLURGICAL WORK AND RESULTS ACCOMPLISHED

CYANIDE TESTS

LEACHING TESTS

SMELTING TESTS

Flotation tests have not been wholly successful to date because
the minerals cannot be separated by grinding, and to some extent
because of the oxidized nature of the ore tested. Tests are now
being run by the U.S. Bureau of Mines to determine if a separation
of the minerals can be made by their high-pressure steam pplverizers.
(Refer to the June issue of the E., & M. Journal) Good results have

been obtained when ores of a similar nature were tested.

Commercial extractions by cyaniding the ore seem impossible
because of the intimete association of the gold and silver with the
other minerals. Roasting of the ore does not improve the extractions.
Steam pulverizing of the ore, as suggested by the U.S. Bureau of Mines,
is stated to improve recoveries. No results of these tests have en
obtained as yet so no definite conclusions regarding that possibility

can be drawn,

Dr. F.W. Traphagen states he has tested the ore and that perfect
recoveries of all values can be made. The process is a modified form
of the "Malm Chlorine Gas Process." He uses steam end chlorine gas
to reduce the ore. The cost of a plant is, however, very high. That

is the process referred to by P.E. Hopkins.

The Mines Branch, Ottawa, state that the ore ban be successfully
smelted as @ lead ore provided the average lead content is over 10%
lead. The ore is first roasted to remcve sulphur and arsenic, and t#en
smelted in a lead blast furnace. A lead bullion and a copper matte

are formed.

If the copper content is above 0.3% it is stated the ore can be
smelted pyriticelly. If that were done a great deal of the lead and

zinc would be lost in the slog.



Smelting as & process does not look attractive due to the var-
iable compositidnc:f the ore to be treated. The copper content varies
between 0.1 and 0.5%, the lead content betweed 2% and 20% and the zinc
content between 3% and 20% or more.

VOLATILIZATION TESTS

The Mines Branch, Ottawa, state that after a preliminary roast
to remove sulphur and arsenic, that the lead, gold and silver can be
volatilized, and the residue does not fuse even at a relatively high
temperature. Recoveries of gold are 95%; silver 73% and lead over 90%.

Salt addition is 10%.

G.H. Wigton, metallurgist for the Chief Consolidated Mines, Eureka,
Utah, states he has operated a successful oxide volatilization plant
there for years and that a successful oxide volatilization process
could be developed to treat J & L ore. He states the coal consumption
will run about 14 (fourteen) percent, and that almost perfect recoveries
of gold, silver, lead and zinc can be made. (Refer to Transactions of
A IMM.E, for September 1925, published in 1926, for particulars re-

garding the Chief Consolidated plant.)

The cost of a 200 ton per day plant is quite high, being estimated
at $400,000 installed. Coal of suitable quality can be delivered to
the mine for $8 per ton, which would mean that at 14% consumption e
cost for fuel of under $1.25 would be possible, and a reduction cost
of under $2 obtainable.

BERZELIUS PROCESS

William E. Harris, consulting metallurgical engineer, of 167
Cameron Str:et, Ottawa, states he has sent all particulars regarding
the ore to Germany, and thet the metallurgical experts there are of

the opinion the ore could be treated by the "Berzelius Process."

The process consists in roasting the ore to bring the silphur and
arsenic within workable limits. The roadted ore is then mixed with

coke or coal, and sodium carbonate, and in some cases borax also; and

PROPERTY FILE



heated in a rotary kiln, where the lead and precious metals are re-
covered in a2 metallic form as & lead bullion, and the zinc is fumed

off and collected as oxide.

The cost of & plant of that kind is about the same as a
volatilization plant of the same capacity. Soda ash (dry) can be
delivered to the mine for under "20 per ton.

STEAM REDTCTION TO NATIVE ELEMENTS '
It is stated by E.H. Records, of Spokane, Wach. thet he can

reduce the ore to metallic elements by tﬁe use of steam and certain
chemicals that act as contact agents. nF will give no details of the
process, except stating the work can be done for under $2 per ton,
and thet he reduced and recovered all the values from a sample of
ore sent to him. This proce;s is at present of academic interest

only, but it may have value and is being investigated.
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