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INTRODUCTION:
| General:

Curing the period January 28 to July 12, 1971, geochemical and
biogeochemical surveys vere carried out in the Pine and Fir claim block,
Lac Le Jeune area, Kamloops Mining Division, British Columbia. A total
of 1,084 soil and 98 twig samples were collected by the personnel of
Canadian Johns-Manville Company, Limited, owners of these blocks.

This survey, in 1971, was a follow-up program of soil and twig
sampling commenced in the previous year. Since November 197C, geophysi-
cal surveys of induced polarization, electro-magnetic and airborne mag-
netic methods were carried out for the selection of drilling targets.

The property was drilled in April-Jdune 1971,

The results of the current geochemical program are discussed in
this report. However, the reader is advised to refer to the previous re-
port entitled "Geochemical Report on the Pine Group of Claims, Kamloops
M.D., B.C.", by C.P. Lin and H.K. Conn, written in February 1971.

Location and Access:

The proverty is located immediately north of Lac Le Jeunc Lake,
approximately 15 miles south of Kamloops in the Kamloops Mining Division,
British Columbia.

Access to the property is by a secondary gravel road that bran-
ches off southward from the Trans-Canada Highway. At the entrance to
Lac Le Jeune Lodge, one turns eastwards and reaches the southern boundary
of the claim block via a campsite road.

Physiography and Vegetation:

The claim area is situated in the interior plateau, bounded

by Kamloops lLake to the north and by MNicola Lake to the south.

-1 -
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Physicagraphy and Vegetation: (Cont'd)

| Topographic relief on the claims ranges from an elevation of
4,200 feet on Lac Le Jeune Lake to almost 4,800 feet at McConnell Hill.

Most of the area is covered by thick overburden of gliacial
moraines which show a.prominent northwest-southeast glacial movement.
Basalt knobs form the only bedrock outcrops.

The claim area %s generally characterized by dense vegetation,'
except the talus slope south of HcConnell Lake. The vegetation varies
from pine, fir, minor poplar, to shrubs and grass; the latter two prevail
particularly in the small valleys and the‘swamp surroundings. The timber
line is marked by the 4,600-foot contours on the high areas of basalt ex-
posures.

Geology:

The area is underlain by three different rocks. They are the
Jurassic Micola Batholith, the llicola Group greenstone of Upper Triassic
period, and the Kamioops Group basalt of Tertiary period.

The Miccla Group rocks are composed predominantly of volcanic
gfeenstone that ranges from nearly aphanitic texture to porphyritic.

The rock is characterized by strong foliations with high content of med-
jum to coarse-grained crystals of pyroxene and feldspar. Strongly al-
tered, the rock appears dark greyish green as a result of chloritization
and epidotization.

Confacting the Nicola Group to the east is the Coast Intrusion
Batholith. 1t consists mainly of grano-diorite and quartz monzonite.

The plutonic rock is grey and pink in color, medium to coarse-grained and
composed essentially of plagiociase, gquartz, biotite, with minor amounts
of hornblende, orthoclase,and iron oxide. In many nlaces, the rock has a
gneissic and porphyritic texture with conspicuous foliations and coarse

grained phenocrysts of feldspar.
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Geology: (Cont'd)

In the eastern portion of the claim block, layers of volcanic
iava have blanketed the plutonic rock and formed the oltivine-rich, vesci-
cular basalt of the Kamloops Group. It is characterized by well-developed

columnar joints. In some places, iron stain and amygdaloidal iron oxide

are present in association with pyrrhotite. According to the diamond drill

records, the rocks of the-Kamioops Group vary from basalt to agglomerate,
breccia, tuff and even siltstone.

No definite indications of economic mineralization has been ob-
served in the ¢laim area to date. Scarce outcrops and thick overburden
that aliow only minimal prospecting might‘have reduced the chance of dis-
covery. MNevertheless, rare chalcopyrite has been found in drill hole
BJ#1. It occurs in association with quartz veins in the slightly altered
grano-diorite at the depth of 745 feet. Attention is drawm to the fact
that disseminated pyrite and limonitic stain prevail throughout the drill

core.

GEOCHEMICAL SURVEY:

A total of 1,084 soil samples and 98 twig samples were collected
from the claim area during the period January 28 to MHay 28, 1971. The
survey techniques are described separately under “Soil Sampiing” and
"Twig Sampling”.

A. Soil Sampling:

Field Methods:

VYost of the soil samples were collected at 280-foot in-
tervals along traverses from the area west of the Lac Le Jeune road. Some
follow-up sampies at 50-foot intervals were collected from the I.FP. ancm-
alies. The traverses are E-W grid lines at 200-foot spacings and were con-

trolled by chain and compass.
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A. Soil Sampling:
Field Methods: (Cont'd)

Sample stations were marked on the ground by orange
flagging.

An attempt was made to cbtain B-horizon soil wherever
possible. When B-horizon is absent, A-horizon and organic materials were
taken. The samples were collected with a soil auger from the depth of six
to ten inches. The field observations at each station were recorded and

included the following items:

a. color

b. texture

¢. direction of drainage
d. so0il horizon and depth
e. physiography

f. so0il type

g. vremarks

Analytical Techniques:

A1l soil samples were shipped to the Vancouver laborat-
ory of Bondar-Cileqg & Company, Limited for geochemical analyses of copper,
molybdenum, lead, zinc, uranium, silver and tungsten.

The samples were dried at 20°% to 50° € in infra-red
ovens and sieved to -80 mesh in Tyler sieves. An aliquot of the -80 mesh
fraction was digested in various agents to extract the elements. A des-

cription of methods used and the detection Timits is presented as follows:

Extraction Determination Detection
Elements Pethed Hethod Limit

Cu Hot Aqua Regia Atomic Absorption 1 ppm
Ho " " 1  ppm
Pb " " 1 pom
Zn " " 1 ppm
Ag " Y 0.2 ppm
u H HO3 - Fluorimetric 1 ppm
W K2 C03 Colorimetric 2 ppm

- & o



A. So0il Sampling:

Classification of Data:

The analytical results were treated statistically by
logarithmic methods described in the paper entitied "Study of the Distri-
bution of Geochemical Data” by Tennant and Yhite in Economic Geology,
volume 54.

The analytical data were plotted on logarithmic prob-
ability papers (see Appendix III) and were classified into four categories
as follows:

Negative 0-t

Possibly anomalous  (b*1) - {b+s)

Probably anomalous  (b+s+1}) - (b+2s)

Anomalous . Over {b+2s)

The background "b" is the median and approaches the geo-
metric mean; “s" is the "probit" or logarithmic equivalent of standard de-
viation; "b+2s) is considered as the threshold for anomalous values. It
is noteworthy that a lTower threshold occufs at the base of the anomalous
population and approximates "b+s" in most cases.

tolybdenum results have been attempted for the geowetric
classification. It appears that their values are generally low and distri-
bution is uneven. Therefore, statistical treatment was omitted. The
samples analyzed for tungsten vere insufficient for statistical classificat-
ion.

Presentation of Data:

Sample locations and results were presented on two ad-
joining map sheets, 1" = 500', Sheet #1 for the northern half and Sheet #2

for the southern half of the claim area. The geochemical results were plot-

" ted at each sample station on separate map sheets for each element. Stand-

ard symbols for anomalous cateqories were marked on the stations.
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A. Secil Sampling:

Presentation of Data: (Cont‘'d)

Cumuiative frequency distribution of Cu, Zn, Pb, Ag,
and U were plotted separately on sheets of logarithmic probability paper.

B. Twig Sampiing:

A total of 98 twig samples were collected from the area of
feldspar porphyry outcrops as recommended by K. Schrijver in June 1971.

Field Methods:

Sampling was confined to .the west of McConnell Lake
surrounding the exposures of porphyry dyke. Samples were approximately
located by chaining at 200-foot intervals along the grid. Sample station
was flagged. Stems of second year gfowth without needles were taken from
the logdepole pine trees. Preferences were southerly growing branches at
head level. The average height of the sampled tree is 20 to 25 feet.

Observations concerning slope of drainage, height of
twig taken, height of tree, direction of branch growth were recorded on
the field data sheets for each sample.

Anaivtical Technigues:

A11 98 samples were analyzed in the Vancouver laborat-
ory of Bondar-Clegg & Company, Limited for copper, molybdenum, silver, lead
and zinc. The samples were dried at low heat on receipt, their ncedles te-
ing removed. Then the portions of the second year growth were selected
and ground before being ashed completely inathree step process.

The ash was taken up in acid to dryness and aftervards
was digested in weak HC1. The metal content of each sample was determined
by atomic absorpticn and colorimetric means at various detection limits of
one and 0.2 pp. A description of the methed used and detection limits

are depicted as follows:
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B. Twig Samplina:

Analytical Techniques: (Cont'd)

Extraction Determination Detection

Element Method ‘ethod Limit
Cu HCY Atomic Absorption 1 ppm
Pb ! " 1 ppm
Zn " Y 1 ppm
Ag " " 0.2 ppm
Mo . Colorimetric 1 ppm

Classification of Data:

The reader is advised to read "Soil Sampling" section
for Data Classification methods.

The anomalous categories in the previous geochemical
report by Lin and Conn were adopted here as the two groups of samples were
collected from the same area.

Presentation of Data:

See "Soil Sampling".

DISCUSSIOH OF RESULTS:

The objective of the current geochemical supvey vias to extend
the copper and molybdenum anomalies indicated by theI§§Ogeochemica1 syurvey
of the previous year. Thick overburden of transported glacial moraines
heavily mask the local ground. As a consequence, the general geochemical
results seem to rarely offer appreciable significance or definite conclus-
ions. tevertheless, the statistical and the ground distribution_of the
elements lend aspects worth reviewing and discussing.

No definite indications of economic mineralization have been ob-

served in the claim area to date.
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DISCUSSION OF RESULTS: ({Cont'd)
. Scarce outcrops and thick overburden that aliow only minimal

prospecting might have reduced the chance of discovery.

Thick overburden (128 feet) was indicated by drill hole BJ#2.
This suggests that the initial molybdenum anomaly found in the southwestern
portion of the claim area has been transported.

The threshold, background and ratio of the two for each element
are tabulated as follows:

Soil Sampling (1,084 Samples - 1971)

Background Threshold Threshold/Background

Cu 34 69 2.03
Mo Low values

Pb 8 15 1.88
in 44 80 1.82
Ag 0.9 1.6 1.78
(] 0.4 2.5 6.256

Twig Sampling { 405 samples - 1970 )

Cu 204 316 1.55
Pb 180 298 1.65
in 1,660 2,760 1.66
Mo 4.5 1.6 3.48
Ag 7.8 13.5 1.74

Statistical Distribution:

The statistical distribution of soil sample resulis is discussed
as follows:
Cu:

It is obvious that two populations are present. The anom-

~alous population starts at its lover threshold, which corresponds well to

"bts", 48 ppm. It should be pointed out that the threshold value is taken
from the projection of the background population.
In:

Two populations are present.

- R -



Statistical Distribution:

In: (Cont'd)

The stightly anomatous population deviates from the back-
ground population at the lower threshold 70 ppm, which is close to "b+s®,
60 ppm. The largely continuous background distribution does not suggest
a significant anomaly. |

Pb:

A distinct branch-off of the anomalous population from the
background population occurs at 15 ppm which is considered as the threshold.
A gap between 24 and 29 ppm separates the anomalous population in two.

Lack of soaring trend of distribution suggests that no significant anomaly
is present.

Ag:

The distribution is primarily consisted of a background
population. A minbr anomalous population occurs abtove the threshold, which
corresnonds to the “h+2s" value of 1.6 ppm at 97.5 percentile.

Mo:

The backgrouqd values are under the analytical detection
1imit 1 ppm. Mo significant anomaly is present. A break between 8 and
23 ppm may represent certain differentiation on the ground.

U:

The lower threshold of an anomalous population occurs, in
the author's interpretation, at "b+s", 1.0 ppm. Of all the elements in
analysis, uranium shows the highest threshoid/background ratio at 6.25.

Ground Distribution:

Cu:
A slightly anomalous zone of soil sampling is brasent to
the northwest of Stake Lake in an area underlain by Micola Group green-

stone contacting the Nicola Batholith.
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Ground Distribution:

Cu: (Cont'd)

Possible source of minera]ization'is the Tocal contact.
Thought is also given to the shadow effect resulted from northwest-south-
east glacial movement. In this case, the anomaly is transported and its
source should be traced further to the northwest. |

n:

Two weak anomalous zones occur in the soil sampling grid.
One 1s in association with the copper zone described above and may share
a similar source as discussed. A second zone is present in the northern
portion of the claim block where the underliying rock is the Nicola Group
greenstone. This zone is characterized by coinciding lead anomalies.
Lack of significantly high values warrants no meaningful interpretation.

Pb:

Weak anomalies, scattered in the survey area, are grouped
in three zones:

(i) southwestern portion of the claim block over the
batholith/greenstone contact

{ii) west of lMcConnell Lake in association with the
porphyry outcrops

{41} northern portion of the claim block
The first zone is superimposed by weak anomalies of copper,
zinc and silver and may be a local expression of possible contact minerali-

zation, or a transported anomaly derived from the northwest.

The second zone is in the twig sampling grid overlying buried

batholith and exposed plagioclase porphyry.
The third zone is loosely superimposed on weak zinc anomal-
ies. The general weakness of values in the last two zones rarely justify

any definite interpretation.

- 10 -
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Ground Distribution: {Cont'd)

Ag:

Fairly high results of twig sampling (11 - 21.3 ppm) delineate
an anomaly northwest of McConnell Lake. An 1.P. anomaly, approximately
1,500 feet southeast of the silver zone, was located by Spartan Aero Limited
in 1970, MYeak silver anomalies are present in association with other ele-
ments over the contact area west of Stake Lake in the soil sampling grid.
Its significance has been discussed previously under "Pb",

Mo:

General negative values lend little significance to the
sparsely distributed stations of moderate values {23 - 36). HMolybdenum is
omitted on the composite anomalous map.

u:

A zone of weak uranium anomaly occurs in coincidence with
copper, silver and partial lead zones north of McConnell Lake.

Stightly anomalous uranium values are present over the con-
tact in the southwestern portion. Its significance has been discussed.

W:

A total of 164 selective samples were analyzed for tungsten

and showed negative results.

CONCLUSIONS AMND RECONMENDATIONS:

The general lack of high values in the scil and twig sampling
surveys offers no decisive indication ef significant mineralization in the
claim block.

Three weak anomalies of superimposed metal values are delineated
by the geochemical results. One lies west of Stake Lake over the contact

zone of Hicola batholith and Nicola group greenstone.

LY
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CONCLUSIONS AND RECOMMENDATIONS: ({Cont'd)

The second one occurs in the northern portion of the claim block
and the third one is present to the west of McConnell Lake in the pluton
area charaq&gri;ed by porphyry outcrops.

Based on the results of the current survey, no further geochemi-

cal sampling is recommended.

- 12 -



COST ANALYSIS

Geochemical Survey: (Soil Sampling)

1.

Labor Costs: (January 28 to May 28, 1971)

C. Binnie - Sampler - 71 days @ $22
T. Whibley " - 20 days @ $20
A. Gussen “ - 42 days @ $22
D. Binnie " - 10 days @ 320
K. Kempfle " - 3 days 8 320
2. Camp Costs:
146 man days @ $7
3. Transportation:
Rental of Skidoo {January to February
1971) - 6 weeks @ $100
4., Analytical Costs:
1,08; samples analyzed for Cu & Mo
@ 52
1,084 sampies analyzed for Pb, ZIn, Ag
@ $1.50 :
1,084 samples analyzed for U @ 52
165 samples analyzed for W @ $2.50
Suk-Total

Biogeochemical Survev: (Twig Sampling)

1.

Labor Costs: (June 30 to July 12, 1971)

$ 1,562.00
400.00
924.00
200.00

60.00

$ 3.746.00

1,022.00

600.00

$ 2,168.00
1,626.00
2,168.00

412.50
$ §,374.50

C.I. Choi ~ Geologist - 8 days @ $28.53 228.24
R. Luscombe - Ass't - 8 days @ $18.00 144 .30
372.28
2. Travel Costs: {Jdune 30 to July 12, 1971)
Vehicle for 8 days - 40 miles per day
Kamloops - Lac Le Jeune return 48.00
@ $1.50 per mile
3. Analvtical Costs:
98 samples analyzed for Cu, Pb, In $  147.00
2 $1.50
98 sampies analyzed for o, 2g @ $1.50 147.G06
Sample preparation - 98 9 $2.50 245.00
539.00
Sub-Total

APPENDIX I

$ 11,142.50

$

595.24



COST ANALYSIS
{Continued)

C. Report Preparation:

1. Compilation;
C.1. Choi - Geologist - 10 days 6 330
2. Drafting:
€.1. Choi - 18 days € $30
3. Reproduction
Sub-Total
GRAND TOTAL

$ 300.00

540.00
125.00

APPENDIX I

- Page 2 -

$ 965.00

$ 13,066.74



APPENDIX II

STATEMENT OF QUALIFICATIONS

1, Herbert Keith Conn, of the town of Asbestos, do hereby de-
ciare that:

1. 1 am a mining geological engineer employed as Exploration
Manager for Camadian Johns-Manviile Company, Limited, P.0. Box 1500,
Asbestos, Quebec.

2. 1 have practised in the geological profession for twenty-
two years and specialized in economi¢c geology and exploration procedures
for thé past twenty-one years. '

3. 1 am a graduate of the University of Toronto, Toronto, Ont-_
arfo, with a degree of B.A.Sc. (Mining GeoTogyj, 1948,

4, I am a member of the following professional associations:

(a) Corporation of Engineers of Quebec

(b} Non-resident member of the Association of Profes-
g}gnal tEngineers of the Province of British Colum-

{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
Metallurgy

(f) Member of the American Institute of Mining En-
gineers

5. This report is based on published and unpublished informat-

ion.
. g” st H.K. Conn, P.Eng., Exploration Manager
February 1972 ;ﬁ‘c ; ; Canadian Johns-Manville Co., Limited
“< ‘ 3
fay U)/ ' ¢
ey 3.0 * \
o

o



APPENDIX 11

i ' Statement of Cualification

I. CHOUNG IL Ci0I, of the town of Kanloops,
British Columbia, do hereby certify that:

]

F.

i

:

% 1, I am a exploration geolozist residing at 639
i ~ Carson Crescent, Kamloops, B.C., and employed

by Canadian Jonns-Manville Company Limited.

] 2+ I have practised as a geologist for 14 years,
vwith the following-employments.
1968 - 1972 Canadian Johns-lanville Co. Ltd,
{ Exploration greolorist )
- 1958 - 1967 Geological Survey of Korea
4 ( Hining geologist & Hydro-geologist)

3« 1 an & graduate of tihe Seocul National University,

Forea, with a B,A.Sc, in geolory, 1958.

° .
L. The cost of the survey discussed in this report and
analyzed in Aprendix I ave, to thc best of nmy

; - knowledge, correct,

5« This report is based on published and unpublished

S WL

infornmatlon,

Date 1@ March 1972

| .. /
;‘.' ( (;é%gézf’vl Cfgi*’

aoufiz I, Choi

- 20 o
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APPENDIX 11

STATEMENT OF QUALIFICATICHS

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 vears of
experience.

2. I am a graduate of the following universities:

Mational Taiwan University 8.A. {Geology) 1965
{Republic of China}

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

3. I am employed by Canadian Johns-Hanville Company, Limited,
P.0. Box 1500, Asbestos, Quebec, as a geologist. My permanent address
is in Asbestos.

4. I am an affiliate member of the Association of Exp1oration
Geochemists, a member of the Canadian Institute of Mining and Metallurgy,
and a member of the Geological Association of Canada.

5. I helped intérpret the technical data.

/‘\\ "
// /
{ C/w

s
A

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



APPENDIX 111

DATA STATISTICS
w ~ CUMULATIVE FREQUENCY DISTRIBUTICMS FOR CU, ZN, PB, AG, U
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