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I INTRODUCTION

During the summer of 1941, the writer spent two months
making a geological examination of the Owen‘Lake aning Property
while it was being fe-opened after a twelve-year shut-down. This
report is written from information obtained during this examination
and from a report by A. H. Lang of the Geological Survey of Ganada
who, in 1929, did the general geology of the area and spent some
time at the property. While the writer made as detailed a study

in the field as was possible under existing conditions, no laboratory . .
. work has been done'by_him on the rocks of the area nor on the vein-

forming material. This cannot, then, be considered a full

geological report for such would necessarily entail both detailed

field work and accompanying detailed microscopic and chemical étudy.‘

The geological work accomplished this season consists of

the followings

l. A study of the velin material found on the dump of the

Earl Cross-cut adit with a view to finding in what minerals or groups

of minerals gold and silver values are highest. This 1nc1ﬁded

having assays made of the various types of mineralized vein matter

 found there, assays of separate minerals segregated from such

. s
" material, and the testing of 80-pound samples of the different types.

of possible ore by the Sampling Plant of the'Dapartment of Mines of
B. C. | |
.2. A somewhat simllar study of vein material of the Cole

3.' A diamond=-drilling program to extend the known length

of the main Cole vein and to dqtermine any changes in values or in

-
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the type of mineralization at a depth of approximately 50 feet.
“ ‘4, Systematic sampling of the main Cole vein, of the main
Wrinch vein, and-of the Portal veins of the Earl adit.
5. Detailed mapping of an Qrea on the Cole grbup of Claims.
é. Detailed mapping of the first 850 feef of the Earl adit
and of the veins from it.
7. Checking the boundaries of the microdiorite stock.

II REGIONAL GEOLOGY -

" The geological formations of the Owen Lake area were
" mapped by A. H. Lang'in 1929 for the Geological Survey of Canada
(Summary Report 1930, Part C). In 1938 and 1939 he mapped the
surrounding area and published his report,'the Houston Area, in;
1941, |

The Oﬁen Lake area is some 30 miles east of the Coast -
Range batholith. The predominant rockftypes found there are
'Aandesite porphyrites and associated tuffs and breccias of the

Volcanic series. Overlying this series is a group of upper

' Cretacedus or later argillites and greywackes. Biotite granite cuts '

these sediments on Mowit Nadina, and a microdiorite stock cuts the

Volcanic series at the Owen Lake property. The relation eof this// ‘

stock to the Cretaceous sediments and the granite stocks is not
known. The youngest rocks of the area are horizontal flows of

, tertiaryfbaqalf which unconformably overlie the Voicanic series.
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TIONS
Period ZIypes Ihickness
Recent ' " Alluvium
Pleistocene Morainal and fluvioglacial
dedbris
Tertiary * Volcanics = vesicular -
: and amygdaloidal basalt. 600t

Hornblended granite stock.; :

Probably :
Post-Cretaceous Microdiorite stock.

Upper Cretaceous Indurated argillite and
greywacke, conglomerate,

. carbonaceous material. 5,000

- Jurassic Volcanic: andesite
- porphyrite, assocliated - .
tuff and breccia. 8,000

\'A S :
The Volcanic Series underlies 75% of the Owen Lake map=-area.
It includes an upper member consisting chiefly of andesite porphyritg,
a middle member of andesite porphyrite breccia, and a lower member

of light-coloured, fine-grained tuffs. The series trends northwest-

_ southeast with a dip of 15 to 20° to the southwest.

Upper Cretaceous (?) Sedimentary Series:

Remmants of these rocks are confined to Mount Nadina. There
fhey are cut by the biotite granife which forms the core of that
mountain. They include a lower part containing argillite, greywacke,.

thin quartzite, and conglomgrgte, and an upper part consisting of

| massive, fine-grained, tuffaceous greywacke.

~ Microdiorite Stock:- The most important mineral deposits
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of the area are associated with this stock. It is poorly exposed
but is apparently a single stock with some. apophyses and numerous

inclusions of Volcanic rocks.

~ The microdiorite is a fine-grained, massive, dark greenish-

_ black rock. It weathers rusty-brown or dark grey. Microscopic

examination by Lang reveals that it is composed of abundant lathe
shaped phenocrysts of plagloclase feldspar averaging 1 to 2 mm,
in length, in a groundmass of fine-grained anhedral plagioclase,

some interstitial quartz, a small amount of hornblende and biotite.

Pyrite is abundant. It is due to propylitizgtion‘of femics. The
plagioclase varies ;p composition between labradorite apd andesine.

Grapite Stocks:- Granite stocks are found on Mt. Nadina,
on Tsalit Mountain, and near the junction of Owen Creek and the
Morice River. The rock, a normal biotite-granite, is rather fine-
grained, sligﬁtly porphyritic, and light pinkish grey in coloui,
The'principal constituent is orthoclase, which often occurs as
phenocrysts. |

The stock on Mt. Nadina intrudes upper Cretaceous

sediments and so has been classified as early Tertiary. No direct

evidence has been found concerning the relative ages of the granite
and the microdiorite stock, but it is possible that the soda

trachyte dykes which cut the microdiorite were derived from the[yui;g
granite. For this reason, Lang suggests'that the granite is sliéh%ly
younger than the microdiorité,'but that they are of the same period |

- of intrustion.

Tertiary Basalt:~- - Horizontal flows of amygdaloidal and
vesicular basalts overlie the Volcanic series. '

-
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‘and an east-west axis of 1% miles. As can be seen from the
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Dyke Rocks:= Three groups of dykes are described
by Langs

‘ls Diabase porphyry dykes which cut the miérodiorite. They
~ are believed to be differentiates of the magma from which the

microdiorite was formed.

2.. Diaschistic dykes of granite and diorite associated with

‘the granite Stoéks,'and-post-mineral soda trachyte dykes intruding

the mierodiorite and neighbouring andesite and possibly related

to the granite.

3« A single large, fresh, fine-grained diabase dyke which
intrudes the microdiorite and neighbouring andesite and is possibly
genetically associated with the Tertiary basalt.

III GEOLOG THE _OWEN PROPERT

- Lo ‘Qggeggl Discussion:
Although a heavy mantle of overbufden covers much of this

'broperty, enough outcrops are present to indicate that it is chiefly
_underlain by a stock of microdiorite which intrudes and contains

inclusions of andesite-porphyrites‘pf the Volcanic series. This
stock is elliptical in shape, with a north-south axis of 1% miles

accompanying map, almost three-quarters of this stock is on the

' company's property. A few outcrops of tuffs, breccias and flows

- of the Volcanic series are present and also dykes of diabase and

of soda trachyte.

The vein-systems examined occupy shear-zones in the

microdi&rite and andesite. There are two majoridirections‘of
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trachyte dykes, and finally faulting. . ‘ r.

kmown as the Portal Veins; the veins found in Wrinch Canyon, which .g

-6 -

pre-mineral shearings east-west and northwest-southeast. Dips vary

-~

from 30 to 70 degrees and are generally to the north. The veins
have been cut by post-mineral spda trachyte dykes and displaced by
strong faults. Examination of the Eari adit and the drift on the
main vein in Wrihch Canyon reveals two major directions of post-

mineral faulting, north 20 degrees west and north fifty degrees east, -

 Genera11y in the former type the east side of the break has moved to

the north 9nd in the latter the south side has moved to the east.

The few striations found on slickensides indicate that generally the
" horizontal movement has been less than the vertical. The order of

. events has.been: forqatién of the veins, then intrusion_pf the soda

There are four knéwn groups of velrnis on the property:

those encountered in the first 600 feet of the Earl cross-cut adit,

.are reported to be cut by the Earl adit and which apparently include

the McKay Veinj; the Cole Veins; and the midnight Vein. A4ll of these

 were examined in 19%1 except the Midnight Vein, and the Wrinch veins
- where cut (probably) by the Earl adit. The latter were not accessible

because of the condition of the adit beyond 850 feet from the portal.

‘; Two types of veins are found on the Owen Lake property;
chalcopyrite-sphalerite veins, which generally carry good values ;n
gold, silver and copper; and galena-sphalerite veins which offer'
little promise of containing ore=bodies where that type of
mineralization is found. Evidence found this summer, however, suggests
that the galena~-sphalerite veins grade into the chalcopyrite-
sphalerite type either along the strike or vertically.

E The veins do not fill true-fissures but rather sheared

zones and hence contain in many places appreciable amounts of
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country-rock. The gangue material in both types consists of
rhcdocrnsite, ankeritic carbonates, barite, chalcedonic and
erystalline quarti, and varying amounts of included country=-rock.

The walls are generally free, somewhat sheared, and rich in secondary

pyrite which carries very low values in gold and silver. The veins,,.:

which vary in width from mere'stringers to nine feet, usually have

sharp walls but are not as wide as the sheared zones they occupy.

- They show very marked banding and contain nany vugegy cavitieé in

-which are present crystals of quartz, barite and some sulphides.

Also noted in vein material from the Earl adit is a black pitch-like

‘nydrocarbon. In some places this has been shattered and then veined

by quartzZ. One specimen exhibits a perfect sphere of ‘the hydro-carbpn
within a quartz crystal-lined vuggy cavity. Concentric deposition of

,,éolloidal appearance is very common.

The visible sulphides contained in the chalcopyrite-
sphalerite veins include chalcopyrite, sphalerite, pyrite and -

,tetrahedrite. In addition to these, Lang reports that alaskaite

(Pbs. Agos, 31283) was identified under the microscope. The presence
of arsenopyrite also is suggested by a chemical analysis by the

British Columbia Department of Mines which shows 0.3% arsenic.

‘Assays of samples from these veins reveal that moderate

+to high gold and silver values occur only where copper is present

but that they do not vary directly with the copper contant of the
veins. That is, gold and silver values are occasionally high where
the copper content is low, and low where the copper content 1s high.
It is probable; fhén,that the tetrahedrite and alaskaite, rather

than the chalcopyrite, control the precious metals. Laboratory work

would be necessary to determine the distributmon definitely. Assays
of hand-picked sphalerite and of chalcopyrite containing tatrahedrite
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and probably alaskaite reveal that both the sphalerite and the
chalcopyrite contain high values in gold and silver. It is evident
that since these samples were hand-picked in the field and hence are

. not pure, the gold and silver are possibly not in the sphalerite and

chalcopyrite themselves but in small amounts of other minerals |
contained in them. |

| . . The sphalerite~galena veins contain sphalerite, pyrite

and galena in a gangue of rhodochrosite, barite, ahkeritic carbonates,
and chalcedonic and crystalline quartz. Assays reveai their gold and
éilver content to be very low. There are indications, however, that
ﬁhe galeng-sphalerite type of mineralization ﬁay gi%e way to the
chalcopyrite-sphale£i§e type &f these velns are followéd far enough

either vertically or horizontally. These indications were found in

- examining the Portal veins and the main Wrinch vein.

: The wall-rock alteration is of a type known as
propylitization. Such alteration is typical of epithermal (low

temperature and pressure) mineralization. It causes the formation of

- much chlorite, carbonates, and wall-rock pyrite from the ferromagnesian

minerals of the original rock.
The following points suggest that this is an epithermal
base-metal deposit, as defined in Lindgren's Classification:-

l. Crustification, wvugs, chalcedonic quartz, and colloidal

‘_ deposition are all typical characteristics of low temperature and

pressure hydrothermal mineralization. “
i ‘2. The sulphide and gangue minerals of this deposit are
typical of epithermal base-metal deposits in other parts of the world.
3. The wall-rock alﬁeration,'propylitization, is typical

of ebiﬁhermal hydrothermal deposits.

e t———— A 4 ———
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4. During this season the writer found a heretofore
unreported hydro-carbon occuring as a vein-forming mineral. The
temperature of deposition of the vein material must necessarily have i
been below the distillation temperature of the hydrocarbon. ;::q;;:f
5. There are no minerals present which are formed only |

at high temperatures and pressures.

Epithermal base-metal type deposits must not be
confused with other epithermal types such as mercury which seldom
have a depth of more than 500 feet and are relatively small.
Epithermal base-metal deposits have been mined to a depth of over
3,000 feet and for as much as 8,000 feet laterally. One vein in the
Owen Lake deposit has an indicated but not explofed length of at
least 1,500 feét and backs of at least 500 feet with no limits jet

" established.

Lang suggests that the source of the hydrothermal
solutions from which this deposit was formed is the microdiorite

- stock in and around which the veins are gpparently localized. The

writer believes that it is improbable that a low temperature vein
could be formed in the hood 6f the magna from which it originated.
Such an origin would require too long a time-interval between
consolidation of the magma and extrusion of the end-product of i?s
differentiation, the hydrothermal metal-bearing solutions. The
writer suggests that the apparent localization of the veins around
and within this stock was caused by the physical characteristics of
the microdiorite roék which enabled it to fracture under stress more
readily than the Volcanic series and to maintain passage=-ways for

the ore-bearing solutions.

s
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explored to the east of the adit by drifting.
summer of 19%1 includes a study of the dump, and sampling and detailed
geological mapping of the five drifts and 850 feet of cross-cut adit

- These velns were discovered by a cross-cut adit and

- 10 =

accessible at the time of examination.

Four types of possible ore were found on the dumps

1. Massive sphalerite with little galena or
chalcopyrite.

_-‘2. Heavy specimens showing concentric banding

3. Well-mineralized chalcopyrite-sphélerite vein

. %, Wall-rock containing much fine-grained pyrite

and vugs and containing few sulphides.

material with small amounts of galena. and

tetrahedrite.

The gangue varies from pre-
- dominantly rhodochrosite to highly siliceous.

and which weathers to a peculiar yellow.

A}

Assay results from these are:

Semple Au Azt Guf PBE

Lo
1.
2

3.

( N

0.0k 3.2
Ir. 10.1
0.02 2.3
0.28 156.6
0.40 34.5
1 0.52 106.5
0.03 0.28

Tr.
8.7

- 17.3

2.0
8.3

1.1
0.7
1.0

Znf
8.2
- 9.0
5.2
3.3
35.7

Description
Massive sphalerite.

Heavy non-metallic.

Cobbed chalcopyrite-sphalerite type. H

Sphalerité from 3.

Copper minerals from 3. -

Pyritized wall-rock.

Work done during the

with galena.

/

In addition to these assays, two 80-pound samples were

to the Government Sampling Plant at Prince Rupért for fuller

[

i '
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examination. One was of the massive sphalerite and the other of the
chalcopyrite—sphalerite type. These samples represent vein material

cobbed for shipping. The analyses given by the Sampling Plant are:

Sample : Au Ag Cuf Pv? 2n% As% Sbf Feh S10,% S%

Massive sphalerite 0.03 3.0 0.11.1 8.6 .02 Nil 13.7 1l1.6 8.0
Chalcopyrite-sphalerite0.2 93.0 7.8 0.6 1.5 0.3 0.3 13.k+ u47.6 1l1.3

It is evident that the only material which may make ore

is the chalcopyrite-sphalerite type. From it could be riade a concentrate

comparable in values to the assays of the segragated chalcopyrite and
sphalerite. o |

The five veéins examined have been designated as the
Portal veins by Lang and classified by him, but not by the writer, as
being all of the chalcopyrite-sphalerite type. They occupy east-west
sheaf-zones in highly propylitized microdiorite,~with"dips varying
from 30 to 70 degrees. Veins #1, #2, #3 and #+ dip to the north and

. #9'dips to the south. They vary in width from two inches to five and
" a half feet, o

Vein #1 occupies a shear-zone 125 feet from the portal.
It has been drifted on east of the adit and a short'distance west.
At 40 feet east of the adit a slightly narrower but highly cupriferous
vein branches off from the south side of the main vein and continues
parallel to it for another 40 feet. There it is terminated by a very
strong fault. The main vein has a length of about 60 feet east of the

adit and then becomes involved in a complex system of faults and
is

finally 1s displaced by the same strong fault as/its branch vein,
: .Theseityo veins are of the chalcopyrite sphalerite type and contain
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in many places high values in gold, silver and copper. The western

. 1imit of the main vein has not been reached. The dips vary from 30°

to 35° to the north.

| ¢ . . ) -V
Au. _Ag _Cu Width
0.02 4,5 0.3 3.9 . 'Channel Samplé of main vein.

0.09 18.0 1.1 3.1 " " oo n
0.02 3.9 0.3 k.0 oo oom o " .
0.12 23.5 2.3 3.7 " " n "
001 8.0 o.h . 2.# ‘ " . " ‘ "' "h
' ~—
0.12 4.3 4.9 . 1.6 o " of faulted segment.
0037 10308' 7.5 ) 1.2. n # " B "
.28 150.% 8.7 . 0.65  .m "w " "
.11 83 RN 2.3 0.80 ' " " " "
0.27 76.8 8.1 Segregated copper minerals from faulted
. segments.
0.49 168.6 13.6 " " K " pain and
' ' side-veins., .
- 0.11 10.1 0.3 = "  sphalerite " " " "
- 0.12 32.% "2.% 3.2  Channel sample of side vein.
0.1% 42,2 3.1 3.4 " " [ "
02 11.1 0.4+ - 3.0 " u 0 "

Vein #2 crosses the adit 210 feet from the portal.
Apparently it is cut by the northern branch of #l1 drift near the/édit,

‘then is faulted slightly and continues in drift #2.' Its dip and strike
~ are the same as vein #l. The writer believes that it is the faulted

continuation. of the side-vein from #l1 and that vein #3 1s the faulted
continuation of the main #1 vein. A diagramatic sketch accompanies

this-report which illustrates the manner‘in which these veins are -

_considered to havefbgen formed from an original single vein which
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split into two and then rejoined to form a single veln five feet wide. .

Vein #2 has a.limited length of 130 feet shown in drift
#2, p1u§ 35 feet of supposed faulted continuation in drift #3. Both
ends are displaced by very stvong faults and sevéral minor faults also.
It is intruded, but not seriously displaced, by two dykes and irregular
shaped ma;ses of soda trachyte. | '

Where exposed 1n.drift #1, vein #2 contains considergble
chalcopyrite, but the first 75 feet of drift #2 show the galena-
sphalerite type of mineralization and carry negligible values in gold

-and silver. The last L0 feet of the.drift, however, show appreciable

amounts of chalcopyg;te and fair values iIn gold and”silyer over as
much as five feet. A fault displaces.the vein where it bregks into
drift #3. The displaced portion in drift #3 shows ékrong chalcopyrité
mineralization over a width of 5 feet for a distance of 35 feet, Then
it is cut by’a soda-trachytevdyke and strongly faulted. Much |
exploratory work'in'drifts #3 and #h‘failed to pick this vein up again.

~ Yein #2

Ay Ag Cu  Width Description
.08 15.7 1.0 2.3 Channel sample of portion in drift #1
WOk 0,62 Tr 1.9 " #2
o I | Tr 2.5 " ' #2
05 1.4 None 2.0 " ' #2
01 1.3 Tr 2.8 o ' : #2 /
.02 1.1 None .6 " , g/
02 1.9 None 3.0 " ) #2
01 0.44 Tr 1.2 " #2
02 3.6 Tr 3.0 L #2
.01 0.62 0.3 a.O w7 #2
003 )+o8 1.1 '5 # . #2
.Oa' L4 2,0 1.5 " #2
537 08 28 : 2
11 17.9 3.9 ‘g‘b—' T " #3
Ol 4.2 0.9 ° 1 # ' #3
oS4 13.4 12.9  Segregated copper minerals from portion in

drift #3.




s
: ~
AN

1k,

From these assays it can be seen that the galena-sphalerite

type of mineralization carries very low gold and silver values and

that even fairly high copper content is not necessarily accompanied

by high gold and silver values. It is also evident that the

mineralization of a vein may change along the strike from galena~-
sphalerite to chalcopyrite-sphalerite. . |

Vein #3 crosses the main adit 210 feet from the portal.
It is faulted out after being traced 50 feet east of the adit. It
probadbly extends~8Q feet to the west of the adit where it should be
displaced by the strong fault which cuts the veins in drift #l.

' This vein averages slightly over one foot in width and dips 65° to
"~ the north. It is of the chalcopyrite-sphalerite type.

For 25 feet after this vein is faulted out there is no
vein in #2 drift. Then the strong 5' wide faulted continuation of

vein #2 is encountered. b i« s e freeet?
: Yein #3
CAu. Az Cu. Width
0.08 9.6 1.8 1.4' Chalcopyrite-sphalerite vein. Channel sample.
0.0 £19 0.8 1.31 | no "
0.08 5.8 2.4 1L - 5 ' " : "
10.06 9.0° 0.2 0.9 . .' " "

0.0% 6,7 0.4+ 0.3 " , . "

Vein #+ is narrow and sparsely mineralized with a little

chalcopyrite,~sphalerite and galena. It crosses the adit 380 feet
from the portal and is exposed in drift % for 40 feet east of the
adit to where 1t is faulted out. It dips 70° to the north.

/
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~ Vein #5 is 420 feet from the portal and has been drifted
on for 25 feet to the gast of the adit. It averages l=2 inches in
width and contains chalcopyrite and sphalerite. ‘

Au. Az, Cu. Pb. 2Zn. Width

0.01 0.56.0.1 1t Vein #4%. Channel sample.
Tr Q.30 None 1t L) P "

0.01 1.2 Tr BN § wooge

Ir 0.12 None 5t Pyritized microdiorite.

0.01 5.1 o0.1 None 23.5 1-2" Vein #5. Channel sample

The veins in drifts 1, 2 and 3 are the on}i’ones of the
_ Portal Veins which bffer reasonable possibilities of containing ofe.
of ﬁhese, vein #1 is the only one of whiéh.the total length is not
fairly definitely established and it cannot be drifted on for iery
far west of the adit before breaking through‘to the surface.
g.." . The variation from galena-sphalerite to chalcopyrite-
sphalefite type of mineralization is a very 1mportant phenomenon, for
it gives to galena-sphalerite veins in other parts of the property a

:much stronger possibility of containing ore. There is a‘§£}ong

suggestion in the.character of the veins and in the distribution of
the copper minerals that the veins were originally of the galena-
| /

b | sphalerite type and later certain zones in them received the

chglcopyrite-sphalerite mineralization with accompanying values in

old and silver. : , 7v‘
‘ : S | No¥. :
| . 3. Wrinch Canvon Veins: ' B

Four veins are exposed in Wrinch Canyon. The lower three.

extend to the west of the canyon and the upper one to the east., It is ':
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- thought that a fault lies in and parallel to Wrinch Canyon and that

the upper vein 1s the displaced continuation bf the one below it,
The veins strike northwest-southeast and no continuations of the

lower three héve been found on the southeast side of the canyon.

They have been traced by drifts and by open-cutse.

The lower two are of the galena=sphalerite type and
the results of exploration of them by other companies have proven
disappointing, The upper two are of the chalcopyrite-sphalerite
type and, as mentioned before, are thought to be parts of the same
vein displaced about 90 feet horizoﬁtally. Because of the condition
of the drifts and cuts on the other veins, the only:wo:k which.could

'be done on these veins this summer was systematic sampling and

mapping of the 220 feet of drift on the upper vein.
The lower chalcopyrite-sphalerite vein has'been
drifted on for 120 feet and traced on the surface with open=-cuts for

LOO feet. The upper one is known as the main Wrinch Canyon vein.

- It 1s followed 220 feet by a drift and is thought to have been cut
. - by the Earl adit at 2600 feet from the Earl portal.

- The vein occupies a shear in an andesilite porphyr;te
inclusion in the microdiorite. It strikes northwest-southeast ahd
dips from 45 degrees to 70 degrees north. It has an average width
of between 3 and 4 feet and in one placé is 9 feet wide. Steep,.
northerly dipping faults and shears which trend N 50° E displace the
vein moderately but it is easily followed for the 220 feet so far

| opened up. Towards the face of the drift a fault which is very

nearly parallel to the vein begins to cut it off, with the result
that at the face the remaining portion of the vein is only one

foot\wf&e. The fault has a slightly flatter dip than the vein, so
it is evident that the vein's full width shouid be restored- at depth.
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For assays of this vein see the assay=-plan. o
It is thought that the Mackay vein is the continuation i
of this vein and that it is cut by the Earl adit. If these assumptions i.
are correct, the vein has an established but unexplored length of |
over 1,500 feet and backs of over 500 feet. Of this length, hOO‘feeﬁ
are west of Wrinch Canyon. Projection of the Wrinch Canyon and

Mackay portions of this vein, with due allowances for dip and

. difference in'elevation, shows that the vein has not been disturbed

- by faults of largg lateral displacement over the length east of the

canyon. The projections check élmost exactly with the stated

-intersection in the Earl adit. This vein is by far the most

1

promising on the property. It averages between 3 and 4 feet wide in
the Wrinch drift, is saild to be 3 feet wide in the Earl adit, and
is 24 feet wide at the Mackay out=-crop.

L, Th le Veins:
Several veins of the galena-sphalerite type have‘been found

on the Cole property. On the strongest of these ah 80 foot ‘shaft

",'has been sunk and 123 feet of drifting done. Stripping has

exposed this vein for 400 feet. Development work on the other veins

consists of stripping and a few shallow pitse.

Examination of these veins during 19%1 included detailed
surface mapping of the area about the velns, a study of material on
the shaft dump, systematic sampling of the main vein, test-sampling
of the more promising of the remainder, and 663'of diamond-driliing.

. The main vein occupies a northwesterly trending, steeply
dipping shear in a light gray-green porphyry very close to the

contact betweeh.microdiorite and.the porphyry. It is of very strong
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appearance, with an éverage width of over 3 feet and a proven length
of over 400 feet, It is made up of bands of mineralized vein-matter
and pyritized country-rock. In some places the latter makes up 50%
of the vein., This vein, as do all others on the property, weathers
to a residual mass of iron and manganese oxides. The’very blnck stain
of the manganese oxides is so plentiful that it is a decided aid in
prospecting. The rhodochrosite from which they form, however,

wéathefs very easlly and it is necessary to sink several feet on an

“outcrop before fresh, representative vein-matter can be found.

The sulphides present, in order of abundance, are galena,
sphalerite; pyrite, and, rarely minor amounts, of chalcopyrite and

tetrahedrite. The gangue minerals are rhodochrosite, ankeritic

carbonates, barite, and crystalline and chalcedonic quartz. Vuggy

cavities, comb-structure and concentric deposition of colloidal -
appeéfance are characteristic.

Examination of material on the shaft dump re}veals the
presence of other types of mineralization:

1. Grey quartz gangue containing much pyrite, chalcopyrite,
and some tetrahedrite, galena and sphalerite. The pyrite in this
sample 1is vein-pyrite, not the wall=-rock type.

Au Az Cu B In
0.16 14,5 5.3 None 1.9 /

2. Quartz and rhodochrosite containing much sphalerite and
galena and considgrable'pyrite and'chalcopyrite and a little
tetrahedrite. This type contains a very nice mixture of sulphides.

A G P 2
0.15 13.7 1.5 5.8 9.8
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A ‘ 3. Bands of coarse cube-pyrite in the wall-rock. This
/- material is easily recognized as wall-rock pyrite by the lack of |

¢ hydrothermal gangue-minerals.

Ay Ag
0.05 1.5

4, Bands-of vein material, probably gash veins, which lie
in the wall-rock close to the main vein. These veinlets are % to
1% inches wide and contain pyrite and chalcopyrite with lesser
amounts of sphalerite, galena and tetrahedrite in a gangue of quartz
and some rhodochrosite,
Au A2 Cu R Zn
0.09 , .%.3 1.8 None 1.1
5. This. 1s a specimen of cobbed "ore" from the galena=-
sphalerite main vein at depth. It is very rich in galena.and contains
minor amounts'of chalcopyrite and sphalerite. Tpe gangue is composed
of rhodochrosite, Quaftz and barite and_the vein is identical in every
way at a depth of 75 feet and at a. foot or two from the surface.
Au A2 Cu- R Zn
0.02 3.8 Tr 17.2 2.9 °
6. Similar to 5 but this type is rich in sphalerite and

poor in galena.

Ay A2 Cu Pb  In y
Tr 1.4 None 9.5 -

‘Examination of the assay-plan of the surface sampling
and of the diamond-drill cores reveals that the assays of the dump
material are the only ones that are near commercial grade. A study

f,x of them indicates that appreciable values in gold and silver and are
_ preséntéﬁnly where copper is present too. Sample 2 appears to have

~
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come from the main vein and so it is probable that there are some

“shoots" of copper bearing mineralization at a depth of 75 feet.

This evidence plus the fact that on the éurface it was noted that
some chalcopyfite is present at the west end of the vein, are very
strong indications that the galena-sphalerite veins may grade into
the chalcopyrite-sphalerite type. | |

The diamond=-drilling shows that this vein changes
very little if at all at a depth of 50 feet. Somevchalcopyrite is
present at the western end, however, but none of the assays are
near commercial grade. As can be seen from fhe cross~sections,
several other veins were discovered by the drilling 5ut:these are
similar in character -and values to the main vein, The drilling
shows also that ﬁhe vein 1s cut by thé same'type of soda-~trachyte
dykes as are found in the Earl adit.

The other veins of this system, as can be seen from
the map, are of the galena=-sphalerite type and contain very low
values in gold and silver. They all lie within the microdiorite
. 'stock and have not_been‘opened up beneath their oxidized capping.

5« The Midnight Vein

This vein was not examined by the writer nor was any
other wofk;“aside from the taking of a few grab-samples, done on it
" this year. These few samples, and assays reported by the British-

Columbia Department of Mines, however, make this vein worthy of

mention. |
Au Ag |
0.16 23.1 Average sample from dump.
0.11 5.5 " "

The above samples were taken in 19%1. According to
the Annual Report of the B. C. Department of Mines for 1928, two
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- car-loads of hand-sorted ore were shipped from this vein in 1915.

The following assayé are given:
Au Az Eb Zn

0.30 20.0 1 18 Selected collar sample

0.40 5.2 Nil 20 Average grab-sample of dump.

6.08 ‘29.2 11.% 29.5 Average reject of hand-sorting.

The vein had two shallow inclined shafts sunk on it in

191%-1915., Novfurther work has been done on it. The shafts are 70
feet apart. The sulphidesvare said to be chiefly sphélérite and

pyrite, with minor amounts of galena. The gangue minerals are barite

and quartz but rhodochrosite is suggested by the présegce of much
manganese stain in the oxidized éapping, and by the presence of a

deposit of bog manganese which assays 30%'Mn021

> IV  CONCLUSION
The results of investigations of the Owen Lake Minihg
property to date indicate the following conclusions:

1. The deposit is made up of epithermal base-metal veins
which occupy shear-zones in a microdiorite stock and its bordering
volecanic rocks. . | o

.2« Of the two types of mineralization found in these veins,
the galena=-sphalerite type does not give much promise of containing

sufficiently high precious metal values to form ore-bodies'but the’

. chajcopyrite-sphalerite type does.

3. Both types of mineralization have been found in single
veins and hence may occur in any of the veins.

L, Vg;ues in the‘chalcopyrite-sphalerite fype of veins are

high enough téﬂﬁarrant exploration of these veins.’
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5. Veins have been found in various parts of the stock

i and in the surrounding volcanics. It is probable that many more

veins exist in the unexplored parts of the stock and its border-rocks.

6; Oxidation has not reached far below two feet from
the surface. This is shown by the fact that fresh rhodochrosite is

present in all the underground workings. This mineral oxidizes so

V

readily that even after sitting on the dump for a few years it

‘becomes masked by a coating of black'manganesé oxides., Since there

is no evidence of oxidation we may conclude that there has been no
leaching nor surface enrichment of the veins where exposed in the

tunnéls.

7. There are éood chances that these veins will go down

to at least 1,000 feet and possibly 2,000 feet. This is indicated by‘

the absence of the higher-temperaturé manganese minerals such as
helvite, tephroite and alleghanyite which begin to éppear at a depth
of 2200 feet in the Sunnyside Mine of San Juan County, California.

These minerals have not been reported by Lang who

- did microscopic work on the ore in 1929, but perhaps no special search

was made for them, A careful laboratory search for them would
certainly be of great value in estimating the possible depth to
which these veins will go. |

8. The main Wrinch vein is by far the most promising
of those examined so far. The writer recommends that an attempt be
made to develop an ore=-body in if before much work is dbne on the
other veins. Iﬁ could be readily explored by diamond-drilling over
its entire length from the surface, and by drifts and raises under=

ground, .The Portal veins and the Midnight vein also are promising

- but for a limited program, concentration on the Wrinch vein seems

4
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advisable, accompanied by a drilling program on the Midnight vein,
Development of Ore in the Portal veins is a svinking proposition
and hence should be left till later on. '

(Signed) B. I. Nesbitt, B.A.Sc., M.Sc.,

C.I.M.M., A.I.M.E.
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