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INTRODUCTION:

General:

Molybdenite mineralization was initié]ly discoveredAby K. Schrij-
ver at Whirlpool Pass in early August 1971. Claim staking, geochemical
sampling, chip sampling, and detailed mapping followed. Work was carried
out by the personnel of Canadian Johns-Manvi11e Company, Limitedﬂduring
the period August 17 - 29, 1971.

Prior to this discovery, the same company had been in search of

at first uranium, then molybdenum, mineralization in the Horsethief Stock

- area for three years. Attenticn was drawn to the contact type of enrich-

ment since the discovéry of the Can-Sup Creek showing in August 1970. By
the time of the Whirlpool discovery, the mineralized nature of the stock
contact was well-recognized.

A total of 152 geochemical samples was collected, mainly from

talus fines over the claim area. Detailed chip sampling covered the best-

exposed section. The distribution and the statistics of the geochemical
results are discussed in this raport.

Location and Access:

The Zen claims are situated over Whirlpool Lake at the headwaters
of Forster’Creek (see Map A = 1" = 1/2 Mile). The practical access fs by
a logging road that leads from Radium Hot Springs'westward for approximately
22 miles to the base camp. From there cn, the service of a helicopter is
suggested for reaching the claim site over the précipitous terrain (see
index map - 1" = 50 Miles). | -

The clafh block straddles the boundary of Gslden and Slocan Min-
ing Divisions. Half of the claims, Zen #1-4, belong in the former and the
other half, Zen #5-8, in the latter. Since the major part of the work was

done over Zen #4, the claims were grouped under Coldem Mining Division.
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Physiography and Vegetation:

" The area, adjacent to the Whirlpool Glacier to the southeast, is
largely devoid of vegetation. High altitudes ranging from 6;500 to 8,600

feet above sea level allow snow cover to prevail during most of the year.

' Although depressions and troughs are always under snow cover, certain

fresh outcrops result from thawing towards the end of August. These pro-
Vide excellent exposure for observations. In this area, true B horiion
soil is extremely rare. Limited amounts of vegetation exist. Juniper and
alpine grass stud the area sparsely.

‘The claim block straddles a divide. Forster Creek flows easterly

to join the Columbia River, and Howser Creek flows southeast to the west

Kootehay valley.

GEOLOGY:

Located at the northwest margin of the Horsethief Stock, the
claim block is underlain by a Mesozoic quartz monzonite and Protero-
zoic metasediments of the Horsethief Créek series and the Toby Formation.

The distinct contact interface has been observed to be vertical at Whirl-

~ pool Pass*.

The quartz-monzonite is coarse-grained (0.05" - 0.5"), equigran-
ular (phenocrysts less than 5%), and 1ight pink in color. It demonstrates
a slight deviation from the typical rock that forms the outer portion of

the stock.

*The exposed area of the Horsethief intrusive body is approximately 50
square miles. The distinct contact interface around this pluton has

been generally observed to be vertical. No magMatic fusion with country
rock is in evidence. These criteria place the pluton more suitably un-
der the terminology "Stock" than “Batholith", which is characterized by
its immense size, an outwardly dipping contact interface - hence an ever-
increasing size with depth and by features of magmatic fusion with country
rock. ,
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GEOLOGY: (Cont'd) _
| This is extremely coarée—grained (up to two inches), distinctly
porphyritic and marked by abundant purple feldspar.

Thellocal stock rock is chiefly composed of quartz, alkali- .
feldspar, plagioclase and biotite. Tée purple alkali-feldspar (perthite?)
is often altered to pink color adjacent to mineralized veins. At contact
the feldspar becomes curiously pale. The white plagioclase may show a
slight green alteration (saussuritization). Biotite is the only dark
mineral.

Common pink aplite dykes, at places containing molybdenite, may
be cut across by quartz veins. Mineralized quartz yeins tend to be vuggy

and rusty. Barren quartz veins are usually massive and are tightly flanked

by a swarm of paraliel, closely-spaced and almost shear-like joints. Tour-

maline, absent in the mineralized veins, occurs in the barren quartz veins

as fine aciculae.

Along the chip sampling zone (see map D), the mineralized veins

strike approximately east-west and dip 35 - 750 south, while the barren

veins strike N30 E and dip 65° southeast.

The major lccal metasedimentary rock of the Horsethief Creek
series is a grey‘téldark:green quartzite. At places it tends to be con-
g]omeratic with well-rounded quartz grains thick]y separated by dark green
matrix. The matrix may be impregnated by abundant, fine stringers of
sulphide, such-as chalcopyrite and pyrrhotite. Heavy‘choco1ate stain is
common. -

An apophesis outside the stock has been observed at the west
wall of Whirlpool Pass. Basically, similar to the quartz monzonite at -

the contact, the rock is bleachingly pale in color.




MINERALIZATION:

Rich mo]ybdeniﬁe mineralization occurs along the contact in the
coarse-grained quartz monzonite. The observed mineralization is contigu-
ous to the north-east - south-west'contact, occupying an elongated zone
360 feet wide and at% least 1,100 feet long. At its northern end, talus

starts prevailing and covers 1,000 feet of contact. A possible 1,000 foot

‘extension of mineralization remains yet to be verified by means of trench-

ing or blasting.

Chip Sampling: (See Map D - 1" = 50')

At the northern porticon of the observed molybdenite zone, chip
sampling was carried out.

The chip sampling zone, a 300 foot long mfnéra]ized exposuré,
is cut across by 23 mo]ybdehite veins. Their widths, dominantly two inches,

may measure up to six inches. The spacing between veins varies from five

feet to 35 feet, the average being 13 feet. -

Detailed chip sampling was applied to the zcne and a description
of the sampling method follows.

A total of 300 chips were collected by chiselling rock and min-

‘, eralized veins. The sample spacing was uniformly one foot. The traverse

was sub-parallel to the contact and cut across the mineralized veins.
Every 50 chips, covering a 50 foot span, were combined 1hto one 4.5 to

six pound sample that yié]ded one assay result. The size of chip samples
varied only slightly, from 2" x 2" x 1", to 2" x 1" x 1". Since the one-
foot spacing of chip samples was much closer than tﬁe five foot to 35 foot

vein spacing, the purpose of sampling all mineralized veins was achieved.

'Objeétivity was maintained with reasonable ease as the closeness of sample

spacing far exceeds the frequency of vein occurrence.
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MINERALIZATION:

Chip Sampling: (Cont'd)

Moreover, it adds to the merit of this samp]ihg exercise that
the mineralized veins were just freshly exposed after a snow thaw. Mini-
mum chemical decomposition allowed a maximum access to estimating the
natural mineralization.

| In conclusion, this chip sampling, in the author's opinion, has
eva]uated the exposed m1nera11zat1on effectively.

Grade Evaluation:

An average grade of 0.152% MoSp was given by the chip Samp]ing
that covers 300 feet of mineralized zone acrosé the molybdenite veins.
The sampie results vary from 0.018% to 0.283% MoSz.’

Assuming the grade remains the same throughout the 300 foot by

1,100 foot zone of observed mineralization, it would give approximately

three million tons of ore with 0.15% MoSy for a depth of 100 feet.

Modes of Mineralization:

The molybdenite mineralization in the Whirlpool area occurs pri-
marily in the plutonite. The molybdenife in the metasedimentary rocks is
extremely rare. The major mineralization is associated with the vuggy
quartz veins that seem to represent one joint system - N90°-120°§ 350-7505.
The other joint system - N300-350; 6505-- , filled by massive quartz
veins, is simply barren. -

‘ The various modes of molybdenite mineralization are described,
with type occurrences giQen, as follows (Map D, 1" = 50'):
(a) In thick (two inch to six inch), vuggy and rusty quartz
veins, coarse molybdenite rossettes occur with common
pyr1te and some specularite flakes (Station FT 3324).
(b) Along the interface of quartz veins and host rocks, a

rich layer of molybdenite, 1/16" to 1/4" thick, ex-
tends (outcrop 40 feet northwest of Station FT 3323).




MINERALIZATION:

Modes of Mineralization: (Cont'd)

(¢) On both sides of the guartz veins contiguous bands of host
rock contain disseminated molybdenite flakes (0.1" - 0.2")
with common pyrite and occasional sericite. These bands,
0.5" - 2.5" across, are distinctly p1nP apparently due to
a1terat1on (FT 3318).

(d)  In pegmatitic lenses and pods, rosettes of molybdenite oc-
cur with pyrite, mica, very coarse euhedral pink feldspar
and glassy quartz (FT 3317-18).

(e) 1In aplite dykes, six inches to one foot across, tiny moly-
bden1te)f1akes are d1ssem1nated or fracture- bound (Nap C
FT 3367

GEOCHEMICAL SURVEY:

A total of 152 goeehemical samples were collected for reconnais-
sance survey of the c]éim area (Map B) and for detailed investigation of
the mineralized zone (Map C). From the well-exposed northern section of
the mineralized zone (Mép D), detailed chib samples were collected for grade
evaluation.

A. Field Methods:

Reccnnaissance samples were collected oredominantly from
talus fines at 200 foot'spacing. Detailed samples were taken at 50 foot
spacings. The traverses were sub-parallel to contours and were controlled
by use of an altimeter, cdmpass and chain. Each station was marked on
the ground by red ribbons.

Data recorded at sample sites include:

Color |

Texture

Direction of drainage slope
Grain size of samp]e

Remarks concerning mineralization, rock types, and
Timonitic stain

U1 BN —
L L) - - -

B. Analytical Techniques:

A1l samples were analyzed in the Vancouver laboratories of

Bondar-Clegg & Company, Limited.




MINERALIZATION:

B. Analytical Techniques: (Cont'd)

The geochemical samples were dried atv40°-SO°C in infra-red
ovens and sieved to -80 mesh in Tyler sieves. An aliquot of -80 mesh frac-
tion was digested in various agents for extraction of the elements. A des-

cription of the methods used and the detection Timits is presented as fol-

Tows:
‘ ' Extraction Determination Detection
Element Method Method Limit
Mo Hot Aqua Regia Atomic Absorption 1 ppm
u HNO Fluorometric 0.2 ppm
Cu Hot Aqua Regia " T  ppm
Ph ] " . “ ppm
n u ] 1 ppm
. Ag . i . ’ " 0.2 ppm

C. Statistical Analysis:

_fhe}ana1ytica1 results were categorized statistically as nega-
tive, possibly anomalous, probably anomalous, and anomalous.

In data deaTing with trace elements, the skew frequency curves
are the rule rather than the excebtion. As the survey data form lognormal
rather than normal distribution, they are compdterized where ppm values were
transformed to logarithm scaies and frequency to prbbabi1ity scales.

The mgdian_which approaches the geometric mean is taken as
the background "b". The anomalous éateggries are determined by successive
classes of probits‘; pl; p2, p3, etc. Each succeeding probit is increasad

by one factor, st op geometric deviation, where s' = gl;# p2 = p3, etc.
: b pl p2

The statistical categories are illustrated as follows:
Negative 0-b
Possibly Anomaious (b+1) - pl
~ Probably Anomalous (p1+1) - p2
Anomalous (p2+1) +
A distribution formed by a single population is the ideal

situation.




MINERALIZATION:

C. Statistica1 Analysis:

In some cases two populations are present. Attention is then
drawn to the "break" point which is considered as the " ower threshold" and
signifies the ba§e of the anomalous population.

In some distributions, significant high values occur. They
are noted in terms of the probit scale.

D. Data Presentation:

Geochemical sample resu]térare piotted at each station (Map
B and C) on separate element distribution map sheets. Standard symbols for
categories of anomalies mark the station. Rock assay results of the chip
samples are plotted along the sections of the traverse wheré the chips were
collected (Map D).

Statistical analyses of results are presented on cumulative

frequency distribution papers (see Discussion, Statistical Studies).

DISCUSSION:

 The survey results are discussed in two aspects. In the section
"Statistical Studies" the computerized data are analyzed with the dia-
grammatic aid of the éumh]ative frequency distributions; in the section
"Ground Distribution“vthe element distributions, plotted on separate map
sheets, are discussed for their significance. |

Statistical Studies:

The 152 geochemical results, statistically treated, are summar-
ized in the following table. It shows that Mo is the only significant

element and the rest-are weak values.




DISCUSSION: (Cont'd)

Summary of Geochemical Results*

Background Threshold Geometric

b Probit 2 ~ Peak Deviation
(ppm) (ppm) (ppm) pl/b
Mo 10 165 750 3.91
u 10 » 56 240 2.31
Cu 19 98 157 , 2.25
Pb 37 193 250 o 2.27
n 46 98 133 - 1.45
Ag ~ 0.9 1.8 2.3 1.38

*The background (b) is the median that approaches the geometric
mean; the threshold is the 97.5 percentile or the second pro-
bit. The first probit occurs at 84 percentile, the ratio of
which over the background gives the geometric deviation. It
expresses the contrast among the values and shows the "steep-
ness" of the cumulative frequency distribution.

The cumulative freauency distributions for each element are éx-
amined separately as f011ows:’

A wide gap (115 ppm - ?20 ppm) clearly marks tWo separate populat-
jons. The anomalous population is.strictIy associated with the observed
molybdenite veins contiguous to the contact (see Map C - 1" = 100').

The local Mo values are compaggau&$%h?§a%g?gg widely collected
| from the Horsethief Stock. Please refer to the excerpted cumulative fre-
quency distribution of "Horsethief Stock, Forster Creek area". A similar
gap exists between 115 ppm ahd 190 ppm. Moreoyer, the geometric deviat--
fon (s') is 3.70, interestingly close to s' = 3.91 of the Whirlpool area.
In both areas, high values exceed the third probit.

u:

An inflection point occurs at 92 percentile and is marked as the
~ lower threshold (35 ppm). It is significant in being the base of the anom-
alous population, which is interpreted as representing the concentration

of uranium minerals at catchment basins or drainages.
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DISCUSSION:
Statistical Studies:
U: (Cont'd)

~ - High values exceed the third probit.

Cu:

‘Lognormal distribution.

Pb:

Largely a lognormal distribution.

In: |

Basically a lognormal distribution with a minor deviation
ofllow values. |

Ag:

Lognormal distribution.

Ground Distributions:

Please refer to the element distribution map sheets. Mo shows

surmounting strong anomaiies in converged patterns. The distributions of

. al1 other eiements are generally associated with the contact. Their val-

ues are weak and distributions rather dispersed.

Mo:

Twotbroad'anoma1ous‘zones are grossly parallel to the con-
tact (see Map B). The western zone shows increasing Mo values northward
fowards the contact. There (see Map C), the zone harbors segments of
strong anomalies that are contro?]ed by the drientations bf molybdenite
veins. The eastern zone (Map B) thrusts through-én.area of intermingled
talus and low brush, where some molybdenite hosted by aplite dykes has
been observed.

It appears not unlikely that strong Mo anomalies in the west-

ern zone may extend northwards along the contact under the talus cover.

- 10 -




DISCUSSION:

Ground Distributions:

Mo: (Cont'd) |

Blasting or trenching is therefore recommended to expose the
contact for examination.

i The reader is advised to refer to the section "Mineralizat-
ion - Grade Evaluation" for information on the chip sampling zone (Map D).

U:

Strong anomalies, caused by concentration in drainagé, occur
at lower elevations (see Map B, FT 3267-3278). Only a weak anomaly broadly
coincides with the molybdenite showing zone (see Map C). This shows low
affinity between the two elements in the area; |

Cu:

Copper values are low. Weak anomalies roughly follow the

stock contact.

A substantial anomaly superimposes on and supborts molybden-
ite zones (Map C). This Cu anomaiy may open to the northwest into the meta-
sediments. |

Pb:

The Pb values are generally weak.

In the mo]ybdénite zone (Map C), the tightened and clearly
trended Pb anomalies suggest their association with the molybdenite veins
that also show the similar trend (see Map D).

In comparison to the Mo distribution in the detailed survey
zone (Map C), Pb results tend to increase away from the contact, whereas
the high Mo va1ues‘rim immediately around the contact and decrease drasti-

cally inward. Such distributions seem to suggest that a halo-1ike Pb zone

occurs inside the Mo-Cu envelope that rims the contact.

-1 -




DISCUSSION:

Ground Distributions:

- Pb:  (Cont'd) o

The reconnaissance survey (Map B) shows a broad anomalous
pattern suggesting, simiiarly, an inner halo, sub-paraliel to the stock
contact.

In: |

Irreqular and dispersed patterns are shown by very weak zinc
values. |

Two zones of weak anomalies are present. One ione goes
parallel to the contact inside the stock. A second zone strikes E-W in
the southern porfion of the claims. |

Ag:

Stightly anomalous Ag vaTues are associated with the contaét

in the molybdenite zone. General values are weak.

CONCLUSIONS:

1. Vein-oriented md]ybdenite mineralization was found in stock
rock contiguous to the contact.

2. The mineralized zone, 300 feet by 1,100 feet in size, was
estimated to contafn three million tdns of 0.15% moiybdenite.

3. Geochemical survey results suggest that the molybdenite
minera]ization may continue northwards under'the talus to double the size

of the mineralized zore.

RECOMMENDATIONS

1. It is recommended that trenching or blasting be carried out

over the observed molybdenite zone (Map C).

s 1




RECOMMENDATIONS: (Cont'd)

The objective is to verify whether or not the MoS, grade
in the chip sampling zone prevails over the 300 by 1;100 foot observéd
molybdenite. zone.

2. Providing the above-mentioned trenching returns favorable
results, theh similar measures are recommended to evaluate the possible
northern extension of the observed molybdenite zone in an area of talus
covering. |

3. If the northern extension proves to be economic, then a

small preliminary drilling program will be recommended.

BIBLIOGRAPHY :

Schrijver, K., 1971: Interim Geological Report on
' Horsethief Stock . '
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APPENDIX I

COST ANALYSIS - WHIRLPOOL AREA

1. Labor: (August 17 to August 29, 1971)E

D. Binnie - Samplier 6 days @ $20.00 $ 120.G0
N. Cook - Sampler 7 days @ $20.00  140.00
Wm. Burry - Sampler 6 days @ $25.00 150.00
C.P. Lin’ - Geologist 7 days @ $38.46 269.22
% e79.22
2. Camp Costs:
26 man days @ $8.00 - | 208.00
3. Analytical Cost: | '
152 soil samples - Cu, Pb, Zn, Mo, Ag, U @ 729.60
@ 3$4.80
12 rock assays - Mo @ $4.00 ’ 48.00
1 rock assay - - Mo, Cu, Pb, Zn, Ag, Cb 50.80 ‘
@ $50.00 , 828.40

4. Consulting Report:

- K. Schrijver's report (see Bibliography of
Geochemical Report), November 1971 - 460.53
$3,684.29 (see enclosed invoice). Relevant
portion to Zen claims = 1/8 x $3,684.29

5. Report Preparation:'

A. Therrien - Senior Tech- 5 days @ $34.00 170.00
| ‘ -~ nician ;

~ D. Williamson - Draftswoman 5 days @ $14.62 73.10

C.P. Lin - Author 5 days @ $41.00 205.00

- RN 448.10

TOTAL $ 2,624.25
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- -APPENDIX II

STATEMENT OF QUALIFICATIONS

I, Herbért Keith Conn, of the Town of Asbesfos;'do hereby de-

clare that: ' | / s
» 1. I am a mining geological engineef émplbyed as Exploration

Managef for Canadian Johns-Manville Company, Limited; P.0. Box 1500 ,
Asbestos, Quebec. . | V |

2. I have practised in the-geoTogica1 professfon for twenty-
two years and specialized in economic geology and exploration procedures

- for the past twenty-one years. }‘ o | :

3. I am a graduate of the University of Toronto; Toronto, Ont-
ario, with a degree of B.A.Sc. (Mining Geology), 1948. |

4. I am a member of the following professional‘associations:

(a) Corporation of Engineers of Quebec

N b
(i/; 4 (b) Non-resident member of the Association of Profes-
‘ | - - sional Engineers of the Province of British Colum-
' bia v ,

(c) Fellow of the Geological Association of Canada
; (d) Fellow of the Society of Economic Geologists

(e) Member of the Canadian Institute of Mining and
JbMetaI]urgy :
(f)% Member of the American Institute of Mining En-
gineers
‘ 5. This report is based on published and unpublished inform-

ation.

: E;“T‘SH?.
. €¢°L0M°\?~
MaTct
H.K. Conn, P. Eng. "hég&E?SIWB
Exploration Manager Expiry Date: Jan. 28,

'i;;} - August 1972 ‘ - L Canadian Johns-Manville Co., Limited




APPENDIX II

STATEMENT OF QUALIFICATIONS

~ I, Chong~Pin Lin, of the town of Asbestos in the Province of
Quebec, hereby certify that:
1. I am a mining exploration geologist with four years of
experience.
2. 1 am a graduate of the following universities:

National Taiwan University B.A. (Geology) 1965
(Pepublic of China) ~

Bowling Green State University M.A. (Geology) 1969
(Ohio, U.S.A.)

3. I am employed by Canadian Johns-Manville Company, Limited,
P.0. Box 1500, Asbestos, Quebec, as a geo1ogi$t. My permanent address
is in Asbestos. ‘ | |

4. T am an affiliate member of the Association of Exploration
Geochemists and a member of the Canadian Institute of Mining & Metallurgy,
and a Fellow of the Geological Association of. Canada.

5. I made the geological ohbservations and carried out the
chip sampling prcgram in the Whirlpool Lake area. '

| 6. I'ébmpiled and interpreted the technical data.
7. The:cost analysis in Appendix I fs; to the best of my know-

ledge, correct.

Chong-Pin Lin, M.A., Geologist
August 1972 _ Canadian Johns-Manville Co., Ltd.




! Canadian Johns-Manville Co., Limited

Ashestos Fibre Division
Divislon de la fibre d’amiante

Asbestos, Québec, Canada
Phone: 819-879-5431
Telex: 01-20411

September 18,1972

Mr. E.J. Bowles

Chief Gold Commissioner

The Government of the Province of British Columbia
Department of Mines and Petroleum Resources
Victoria, B.C.

Dear Sir:

YOUR FILE NO. 166 - GOLDEN AND SLOCAN
ZEN MINERAL CLAIMS GEOLOGICAL-GEOCHEMICAL REPCRT

I acknowledge your letter of September 15.
Cu,.Pb, in, and'Ag were determined by atomic absorption. Thank you

for drawing this error to our attention.

Yours very tru]y) .

C@W
i { ‘ N, 'U

C.P. Lin ~ :
Geologist

cc
J. Kerr

SEP 24 77 AM :“

| j
f

BEP‘T EF gss%%s |

D PETROLEUM FZ30UREES Fiui s cLink

e o ) B R At




DETAIL

GEOCHEICAL SURVEY

CANADIAN JOHNS - MANVILLE CO, LTD.
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