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Chief Gold Commissioner,
Department of Mines,

Victoria, B.C.

Dear Bir:

Under the provisions of the Mineral Act and Regulatiouns,
chapter Geochemical Work as Assessment Work, paragraph 4, I herewith
file a statement of ay gqualifications as a geologist and geochemist.-

1) I obtained the degree of Ingénieur Geologue (=Maaters' Degree of
Science) at the Swiss Federal Inastitute of Technology, Zlrich, Switzer-
land in the year 1950.

2) 1 obtained the degree of Doctor of Philisophy at the Department
of Qeological Sciences, Queen's University, Kingston, Ontario in the
year 1955.

3) I have been actively engaged in geology at university or in the
field, for the past nine years.

4) I have been actively engaged with the development of geochemical
procedures and with their application in' the zield for- the past 18
months. it r

5) I am a member of tie following professigpal organizati.ns:
a) Royal Institute of Dutch Professional Engineers, member,
b} Geological Society of America, menmber,
¢) Canadian Institute of Miming &nd Hetallnrgy. jun;cr nember,
d) American Geophysical Union, méaber.-.. e

far
i

6) I have published the following papers:
a) "Synthesis, Structures, and Froperties of Platinum Metal Tellur-
ides", Ame ican Mineralogist, v.40, pp. 646-657, 1555.
b) “Riggliite. a Platinum Di~telluride?", American Mineralogist,
v. 40, 2 pp, 1955.

and have written the folliowing theses:
a} The Geochemistry of the Platinum Metals, with Particular Regard
to their Occurrence in Sudbury Sulphides. 450 pp, Queen's
University; Ph.D. thesis, 195&.
b) The Economic Geology of Certain Siderite Deposits in tine Swiss
Alps, 150 pp. Swiss Federal Institute of Technology, Masters®
thesis, 1950, <

GOOlOgLﬂ and Geochem;st.



Rorth Ledge Copper Mines Lid.

Recapitulation of Geochemical Survey Costs on North Lodge Claimas

Copper Determinationss
551 4 § .40

Gsochemist)
5 dys @ 35,00

Techniclans
25 dys @ 15.00

Helperss
25 dys @ 14,00

Line Cuttings
per B.C.L.S.

Control Surveyt
12 claime @ 50,56

Cost per Determination
$4.14

220,40
175400
375.00
350400
525400

606,72

$2282,12

June 22/56

g§2282.12




Cout Distribution to Claime Groupsi
Lodge # 30 Groups Determinationss Coste

Lodge 30 20
. i3 42
[ ] éﬁ 3‘2 21
. 28 i
* i29 0
. $28 87
KB 7 &0 3% $140%.46

Lodgze i 20 Groups

Lodge 17 45

N #19 38

. #21 2 i ) §251.90
Lodge f?ﬁ{&g;mpn o

Lodge ;

'dg 24 8

' $a7 49

' 54 2

X8 21 44

KB 2 1

X8 # 14 127 $525.78
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1) Introduction

At the request of Dr. A. Bateman, a geochemical
survey of a portion of the Lodge Claim group of North
Lodge Copper Mines Limited has been undertaken. For this
survey, the newly developed McPhar Geochemical Soil Test

The work was performed during the months of March,
April, and May of 1956 by M. Chessman, technician, under the
supervision of J. Shivas, geochenmist, both of HMcPhar Geo-
physics Limited., The author has recently revisited the area
to check on certain results; he is familiar with the local
geology «nd with the possibilities and limitations of the
geochemical methods employed.

Throughout their sojourn in the Highland Valley
area, the members of McPhar Geophysics Limited have been
assiated by the staffs_of North Lodge Copper Mines Limited,
Beaver Lodge Uranium Mines Limited, and Farwest Tungstean
Copper Mines Liwited. Their hospitality and co=-operation

are gratefully acknowledged.
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2) Outline of Geochemical Procedure

The McPhar Geochemical Scil Test Kit for Copper
has been developed to estimate the amount of copper in a
8oil samples The reagents employed are specific for copper
only; no other metallic¢ ions, present in the so:l, will
affect the test.

The sc1l test kit consists of a field kit and a
reserve of chemicals which are kept at the base camp. The
tield kit consists of & wooden case containing two polyethye
lene bottles, a supply of filter papers, and a polyethylene
funnel. The front of the case is provided with a sample
loading port and brief field instruct.ons. A set of standards
for egtimating the parta per milliop of copper, a stainleas
steel spatula and plunger-type sampler, and & mixing tube
shaker are used for individual tests, Two solutions are used
in the test: EXIRACTOL extracts copper from the soil and
INDICATOR developa the colour, indicative of the extracted
copper; these liquids are immiscible with each other. The
sclutions are transferred to the polyethylene bottles in the
field c¢ase from where they are used for each test.

Using the plunger-type sampler and the spatula, a
fine grained fraction of the so0il is selected. Two of such
sample aliquots (total of approximately 0.2 gram soil) are

tranaferred to one glass mixing tube (A)., This mixing tube



~lpe

is inserted uncapped into the loading port on the front

of the field case and is filled with 2 ml of EXTRACTOL

from the polyethylene &iphon bottle, after which it is
capped and shaken vigorously for one minute. A second
mixing tube {B) is now placed into the loasding port and

one ml from the first tube (A) is filtered through a poly-
ethylene funnel into it. To this filtered one ml portion,
one ml of INDICATOR is sdded after whieh the tube is capped
and shaken for 30 eeconds. Upon standing for a few seconds
the immiscible ligquids will break into two separate phases
and the colorimetric comparison against the set of standards
can be made. Standards allow for direct visual estimation
between 5 and 120 parts per million (ppm) of copper. The
upper limit of the sensitivity range can be extended easily
by:

1) adding additional one ml portions of INDICATOR, or by

2) halving the original sample.

The ¢olours of the standards are very stable; they will last

for an indefinite period.
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3) Preliminary Work

Before commencement of work on the Noerth Lodge
Copper Corporation Limited claim group, preliminary work
was undertsken by MePhar Geophysics Limited ovenm known
mineralized areas on the property of Bethlehem Copper Mines
Limited., The detailed reaults of this work are contained in:
"A Progress Heport ~« On the Copper Geochemical
Survey being Conducted for Beaver Lodge Uran-
ium Mines Limited and Farwest Tungsten Co_per
Mines Limitedj author J. Shivas, geochemist ,
MePhar Geophysice Limited, dated: March 12, 1956.%
The aforementioned work establishes the three
areal geochemical paraueters: sample depth, sample spacing,
and background and it furthur shows that the chemical prow
cedure and sensitivitiy allow ior the detection of copper
mineralization under 20 to 25 feet of overburden. On the
basis of these resulte all subseguent work has been carried
out on sauples taken at one foor depth with a maximum sample
interval of 200'., Background was established at 0-10 ppa.
Under the heading "Limitations of Geochemical
Methods", the following facto#s are mentioned:
l) Excessive depth of barren overburden can prevent ionic
transport of copper to near surface levels,.

2) Fluvial or glacial overburden might zive erratic resulia,



nat cofrelatabla with bedrock coservations due to its non
in-situ origin.

3) 1In hilly terrain geochemical anomalies tend to be dis-
placed downhill with respect to their parent mineralized

zone due to so.l creepage and ground water moveme:t.

rHERN

4) Discussion of Reasults

The sauwpled area comprises fifteen surveyed
¢laims of the norihern portion of the Lodge claim group.
QOver five hundred samnples were taken at 200 foot intervals
(locally at 100 #oot intervals) on six surveyed lines angd
at stations, tied onto these lines by pace and coupass sur-
vey. All sauple locations, shown on tnhe accompanying map,
have beesn marked in the field for possibls ifuture reference.

At the time of saupling deep snow,y ranging fronm
five to two feet in thickness, covered the area., This not
only proved hindersome during the actual sampling operation
but alsc prevented a check on outcrop, overburden, and
swamp conditiogs. In effect, the area is now recognized as
being covered by a mantle of glacial or fluvio-glacial
material which iz estimated at being in placed 70 feet thick
or more. A few small barren outcrops have been observed.

Maximum relief of the area examined is about 900', The land



&lopes tuwards the south and souih east, is dissected by
many ¢reeks, and beset with occasiocnal swampy regions.

From the foregoing it is evident ithat the arca
is & priori not ideally located for a geochewical survey
since heavy wantles of trausported material are be ove
avoided in geocheuwical work on soila. Those large areas of
the map which are underlain by soils containing O to 10 ppnm
Cu (=backyround) are not to be considered devoid of minera-
lization at depth until other methods of prospection have
been exhausted.

The majority of anomalies {(more than 10 ppm Cu)
occur in swampy areas., These are characterized by deep,
vrown=black humic soils which are apt to adsorb any copper
from creek water by virtue of their evidently high base ex-
change capacity. In the experience of the author such areas
are at best avoided altogether from sampling, as they quite
generally yield anomalous results. DNevertheless, these re~-
gults do tend to indicate the possibility of a source of
copper ions, lying in a north to north easterly direction
(uphill). Some substantiation to tnis is atiforded by the
very wesk but interesting anowalous areas A, 3, and C which
border the porth east boundary of the property.

The following soil samples, yielding high analyt-

ical results, occur erratically over the map area: # 503



(120 ppm), # %71 (90 ppm), # A219 (80 ppm), # 266 (40 ppm),
and # 461 (40 ppm). At preseant their significance is dubious
and they might be attributed to mineralized float (as has Been
observed in the general area). However, the value of such
scattered points would imuediately gain in perspective if

an independent method of prospecting, i.e. geophysical work,
would indicate similar anomalous conditicons. The same applies
to tie remainder of the higher-than-background aualytical re-
sults. At present they may easily be discrediled as veing
either:

a) too low to command ssrious attention, or

b) too scattered to be of immediate significance, or

¢) too closely associnted with swampy areas to merit con-

sideration.

SHeEN

5) Sumnary, Gone¢lusiona, and Recomuendations.

The MePhar Geochemical Soill Test Kit for Copper
has been used for a systemutic geochewical survey over an
area of fifteen claims. The geochemical equipment, chem~
ical procedure and the tesults of preliminary work are dis-
cussed., The limitat.ons of the application of geochemical
methods are briefly reviewed.

The area of the survey wasg ill-chosen for geochem-



ical work because of the prevailing thick cover of glacial
debris. Unfortunately, this was not recognized at the time
of samplingt the area was covered with snow while the work
was done. The majority of the negative results are there«
fore, strictly speaking, inconclusive. Swampy areas yield
high analytical results which caunot be truated. However,
when these are viewed in conjunction with weak pgeochenmical
anoualies along the north west boundary of the property, the
impression ig gained that this boundary area, and the area
located immediately uphill from it, might be of some interest.

The attention is drawn to the fact that an independent
method of prospect.on might easily briung much of the jeocheuical
work performed into its proper perspective. As such, this
work haa definite value in being able to af.irm possible
subsequently to be found anomalous areas.

No furthur geochemical work is reco .zended at pre-
sent for this particular c¢laim group in view of the provlems
brought on by the excessive thickness of overburden. It
might be that ;he analysis of the leaves of certain specles
of trees can }Leld more definite results. It is well-known
that heavy metal ions, occurring in the ground water, are
drawn up tnrough deep roots and accumulated in the leaves,
wihere wmost of the evaporation tukes pl.ce. However, such

work would require much research and experimentation before
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results could be expected on a ro.tine basis. Much more
hopeful appear to be the preliminary res.ilts of certain
geophysical tests which recently have been performed by

McPhar Geophysics Liuited over known sineralized zones in

the Highland Valley area.
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Willem 0.J. Groeneveld Meijer,
Geologist and Geocheuist.

McPHAR GEOPHYSICS LIMITED.

Dated: June 13, 1956.
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