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COMINCO LTD,
TRAI[I! B.Cl

ADDENDUM TO GEOPHYSICAL REPORT ON INDUCED

POLARIZATION SURVEY ON THE N0, 2 GRID, C.P.0.G. PROPERTY, DUNCAN
Y W T SOl 0, L) (A ol AN LN T T

GENERAL

The accompanying I.P. Survey Report by George D. Tikkanen,
P, Eng. of Cominco Limited, covers the tech:ieal aspects of an I.P,
Survey carried out on the Yam«~Ohm group of claims by McPhar Geophysics
Lid,

The purpose of this addendum is the application of this survey
for assesament credit - a matter not covered in the a/m repart. 4
statement of the total expenditures incurred on the survey and a Statutory
Declaration relating to these expenditures are included here.

Expenditures incurred in the survey and in the preparation
of the repart include:

(1) Charges of the geophysical contractor. These
amounted to a total of $12£2h2 for a total of
33 line-miles surveyed or 3370 per mile, Of
these 33 miles, 17 miles were completed on the
Yam=Ohnm group.

(2) Expenses incurred by Cominco in the preparation
of a grid for the I1.P, Survey. This work was
done on a contraet basis by two men at a rate
of $90 per mile., Cominco also provided the
men with a vehicle, the cost of which was $260
per month rental and appraximately $60 per month
in gas, The work was done by K.P. LaPointe and
T. Johnson,

{3) Expenses incurred by Cominco in interpreting
the data and preparing the report. This re-
quired the services of a geophysicist for
four days and in addition the services of §
draughtsman for twenty-two days. The work
wa9 done by G.D. Tikkanen, P. Enge. and
geophysicist and F. Horvath, draughtaman,

{4) Expenses incurred by Cominco in the supervision
of the (ridepreparation. This work occupied
Cominco geologist BJK. MeKnight for five days.

Agseasment credits are requested on 9 claims of the Yam-Ohm
group. The distribution of credits requested is shown below!



Yan-Ohm Group
Claim Distribution Credit
Yam 22, 24, 26, 28, 30,
3L, 36, 38 3 years each clain 2l yra.
Ohm 1 3 years ﬂ ¥yrs.
Totals yra.

The total requested assecmment credit for the I,P, Survey and
related work on the above claim group ia $2,700. Total expenditures
wers $9,495.,

A Statement of Expenditures and a Statutory Declaration
relating to the same is appended., Affidavits om Application for Cortificate
of Work have beom filed with the Miming Rscorder at Vietoria, B.,C,
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£etdiiary
I Ic .H » &?wﬂd’
Professional Enginesr

ACHdeViga
Trail Exploration Office, Western District

March 28, 1967




CANADA ) STATUTCRY DECLARATION RELATING 70 EX-
) PENDITURES ON A OBEOPHYSICAL SURVEY OF
PIOVINCE OF BRITISH COLMIDIA ) CERTAIN MIMERAL CLAIMS THE PROPERTY OF
g COMINCO LIMITED
TO HIT}

I, ARRAHAM C.N, deV00GD, a Prafessional Englneer, of the City of
Trail, in the Province of British Columbia, DO SOLEMMLY DECLARE:

1. That I am employod as & geological engineer by Cominco Limited.

2. That to my knowledge Cominco Limited engaged NePhar Limited, a
firm who parform geophyslcal surveys, to conduct an induced polarization
survey on the Yam-Ohm group of claims owned by Comdnco Limited.

s That the coast of the a/m induced polarization svrvey was poid
by vominco Linmited,

L That in mupport of sald induced polarization murvey Cominco hired
men and incurred expenses in addition to those incurred by MoFhar Liniied,

Se That a repart on the rcsult of sald survey vas prepared by G.U,
Tikkanen, P, Eng. Cominco geophysicist, and that coples of this report
are being riled with the Miming Recorder at Victoria, ©.C,

b That attached lereto and parked with the letter "A", upon which
I have migned my name at tha time of declaring thereof, is a statement
of expenditures incurred by Caminco Limited in eonntution with said
geophysical survey, and showing in addition the dates during which those
engaged in s2aid survey performed their wark.

AlD I MAKE this solesmm dsclaration conscleantiously telleving it
to be true and knowlng that it is of the sane force and effect as if
made under oath and By virtue of the Canada Evidence Act,

DECLAHED before me at the
Munieipality of Tadanac, in

the Province of Britieh Columbia
Harch, A.D, 1967,

%FAFQ‘J'I ?'/:j:l-i(%i?[} X-J{Flf
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X Cormissioter for tuki:gfﬂda—
vits for BEritish Columbia
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JTATEMENT OF EXPSHDITURES
INDUCED POLARIZATION SURVEY

LA GO\ OF GLATS, VICTORTA MeDy

LIKECUTTING AND SURVEYING (June 22 - July 25, 1966)

2ls line-miles @ $90/mdle -

Vahicle rental @ $250/sonth -

vﬂhiﬂlﬂ Cag © Mfmﬂﬁh -
SUPERVISION, LINE SUEVEYING (June 22 - July 25, 1966)

B.K, MoEnight S days © $30/day "
MCPHAR LIMITED CHARCES (July 10 = iugust 10, 1546)

17 miles @ $370/mile -
INTERPRETATION OF DATA AND REPORT PREPARATION

- L)

G.D, Tikkanen, P.Eng, 4 days 9 $L0/dsy -

F. Horvath, draughtsman 22 days @ $15/day =

Printing plus Supplies r "

§ 2,160
63

150

6,290

%&% g

B::amh Aocourbant

This is Exhibit "A" to the Statutcary
Daclarstion of A,C.H, deVoogd declared
bigﬁrl e the - -< day of March, A.D,
1567,

.

£ Yo dnd = & o
A Conmissionor for taking Affidavits
for British Colwmbia




STATEMENT OF QUALIPICATIONS

I, George D. Tikkapren, residing nt 5B Grenodle Drive, Apt, G,
Don flls, Ontarlo, do certify that:

I attended the University of Saskstehowsn, fnd received theo
degree of Dechelor of Science inm Geological Engincering in
19563

T attended the University of Yeatern Ontarie and undertosi:

noat=-graduate studlics in ceophysics from Saptember 1260 To
Scatembher 1861

I have proctised sy profession in minine exploration for ten

years;

T ant 3 member of the following technical societies ard nopoci-
ations:

1., The Azzoclatien of Professjonnl Ensineors of the Province
of Ontarlo;

2, The Soglety of Uxploration Goophysicisnts;
3. Tio European Associction of Sxploration Geophysiclate:
4, The Canadion Exslorstion (coshysical Secioty;

9. The Caanadisa Instiiute of jitning end Metallurgy.

- N0 =a '
] F
Vs \ 77 7~
.-f".-a'w--—'r-"- > By,
ST~ -

P
Ceorge,D, Tikkanen,
Senior Exploration Gaophyeliclist,
Coninco Lid,

Toronta, Onterio
arch 30, 1987,

Endorsed by 2t e (’/: ‘;’.,:_

nG.N. cﬂ%oasd, Y. g,
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SUMMARY

A combined induced polarization and resistivity survey was
carried out on the No. 2 grid on the CPQG property, locatad
northwest of Duncan, B.C. In 2ll, about 17 line miles of survey
was done.

Nearly 50 indications were obtained, but most are either
‘very weak, or, if very strong can be zttributed to known graphite
and pyrite.

A few of the better indilcations, which are still unexplained,
should be checked by & geochemical soil sampling survey, to
determine their importance,

INTRODUCTION

The CPOG Property is being explored by Cominco, under an
agreement with Canadilan Pacific 0il and Gas Ltd,

The most probable type or ore occurrence that might be
located is a base metal sulphide body, possibly with relatively
restricted dimensions.

The property is located about fifteen miles northwest of
Duncan, B.,C., and is accessible by four whbeel drive vehicle,

GEOLOGY

The area of the survey is underlain mainly by the Sicker
sediments, consisting of tuff, cherty tuff, and slate, Small
bodies of quartz feldspar porphyry andesitic volcanics and gabbro-
diorite intrusives also occur, The strike is more or less
normal to the grid's picket lines, The bedding dips steeply
northerly 1in most places. The schistosity also dips steeply
northerly, except 1n a few places, expeclally near contacts, where
some steep southerly dips are found,

The geology will be more fully covered in other reports,

SURVEY

Method:

The survey was performed by McPhar Geophysics Ltd. The crew
chief was R. Van Blaircom, The instrument employed was the McPhar
frequency domain type IP system, employing frequencies of 0.3 and
5 cyceles per second,

xt.ra e i K
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Standard survey practice employed 200-foot electrode spreads
with n values of 1, 2 and 3. Some anomalous areas were also covered
with 100-foot electronde spreads, The line spacing was 800 feet,

Date Presentation:

The following data is presented with this report:

1. Plan of Second Separation Metal Factor Values,
with the Surface Projection of Anomalies, Plate
92-B~CPO-P-3.

2, Plan of Second Separation Resistivity Values,
Plate 92-B-CPO-P-4,

3. The following data plots:

Line No, Dipele Length Plate No.
32+00W 2001 l1IP-6 -1
24+00W 200" iP-~- 6 -2
16+00W 200" 1P~ 6 -3
B+00W 200" IP-6 -4
0+00W 200’ ’ IP=-6-5
8+00E 200" IP-6 -6
8+00E 100° P -6 -7
16+00E 200’ IP-6-28
16+00E 100" ip-6-9
24+00E 200" IP - 6 -~ 10
32+00E 200! iPp-6 - 11
40+00E 200" IP -6 - 12
40+0CE 100" ‘ IP -6 -.13
484+00E 200" IP - 6 -~ 14
56+00F 200" IP~-6-15
64+00E 200’ IP- 6 - 16
Discussion:

The metal factor plan (plate 92B~CPO-P-3) shows the surface
projection of the IP anomalies which were selected from a study of
the data plots, and the plan also shows the second separation (n=2)
values for the metal factor, in contoured forms. The second separation
has been contoured to show line to line correletion of the results. The
anomaly locationms will not necessarily coincide with the contoured peaks
on the second separation, since the first and third separations, if
anomalous, will a2lso have been considered as well in the location of the
anomaly. The best use of the contours is as a trend indication,

The anomalies have been classified into three groups: Definite,
probable and possible., The grouping was based on the strength of the metal
factor, the percent frequency cffect, and the pattern of the anomaly. In
general, the true metal factor should be related to the volume of chargeable

SN e i yem-



material, however the survey measures the apparent metal factor,
and a large volume with a small percentage of sulphides could
show the same metal factor value as a smaller body with a higherx
percentage of sulphides.

Survey Results:

Comments on individual snomalies follow:

1. Line 32+00W at 18N to 20N:

Weak zone, definite resistivity low,
but very weak I.P, effect. Could be caused
by minor pyrite or graphite,

2., Line 32+00% at 36N:
A broad, wide zone, lying on a contact
between higher resistivity rocks to the
south and lewer resistivity rocks to the
north, Could be minor pyrite, Correlates
with No. 4

3. Line 24+00W at 4N to 6N:
The zone is improving with depth, but is
still weak.

4, Line 24+00W at 34K to 36N:
May join with No. 2 Near surface, probably
smaller portion of weakly anomalous broad
area, Probably caused by minor pyrite.

5. Line 16+00N at 31N:
Improves with depth, correlates with zones
on lines 24W and 32W, but this is a stronger
anomaly, Two percent pyrite mappred in area.

6., Line 16+00W at 44N to 4€N:

Poor patitern, mainly a resistivity low, probably
resiricted in size.

7. Line 16+00W at 52N:
A possible zone flanking a zone a few hundred feet
to the north,

8, Line 16+00N at 54N to 56N:
Moderate strength, gocd pattern, best response on
first separation, so likely shallow,

9, Line 8+00W at 32N;:
Correlates with zones on adjacent lines, Good
pattern, but relatively weak response. Probably
caused by minor pyrite,
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10.

ii.

12,

13.

14,

15.

16,

17.

18.

19.

20.

21,

22,

23,

Line B+00W at 40N:

Yeak,

Line 8+00W at 44N:

Very weak with a broad pattern, probably
caused by a small percentage of sulphides,

Line 8+00W at H0ON to 52N:

Fair pattern, moderate frequency effect
anomaly with a pronounced resistivity low.
May correlate with No, 8. Could be a
small zone of mineralization,

Line O+00W at 28N to 33N:

A broad zone, perhaps a double zone,
improving at depth, Correlates with sones

to the west.

Line 0+00W at 42N to 44N:
Weak, and at depth.

Line 0+00W at 46N:
Weak, near surface, probably of restricted
size, poor pattern.

Line 0+00W at 49N to 53N:

A broad, weak zone.

Line 0+00W at 56N:

Incomplete pattern, looks weak,

Lin= 8+00E at 20+40N to 22+40N:

Weak, single reading at depth.

Line 8+00FE at 31N to 34N:

Moderate response, improving with depth.

Line 8+00E at 54N:

Falir pattern, fair response, inproving with
depth.

Line 8+00E at 56N (100" spreads):

Moderate response,

L;ine 8+00E at 58+50N to 60+75N:

Strong anomaly, very low resistivities,
Apparently caused by graphite and pyrite.

Line 8+00E at €3N to 64N:

Strong response, low resistivities, apparently
graphite and pyrite.

CMEpe
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24,

25,

26,

27 .

28,

29,

30,

31,

3z,

33,

34,

35.

36,

37.

Lire 16+00E at 24N:

Weak;: very minor pyrite has been note along
strike,

Line 16+00E at 28N:

Weak, but improving with depth.

Line 16+00E at 48+50N to 52N:
Weak and broad.

Line 16+00E at 54N to 56N:
Very weak, but with a good pattern, improving
at depth.

Line 16+00E at 63N to 64N (100' spreads):
trong anomaly, with a pronounced resistivity
Jow,

Line 16+00E at 63N to 72N (100' spreads):
Large zone, at depth, perhaps at 200 feet or
more .

Line 244+00E at 14N to 16N:
Poor pattern, weak, with a marked resistivity
lO\V [

Line 24400E =t 28N to 30N:
Weak, and at depih, single reading.

Line 24+00E at G6N:
Strong ecnomaly, typical pattern apparently
graphite and pyrite.

Line 24+00E at 74N to 76N:

Strong anomaly at depth,

Line 324+00E at 14+50N to 16+50N:

Correlates with a zone on line 24E, very
weak,

Line 32+00E at 24N to 26N:
Very weak, '

Line 32+400E at 28450 to 30+50N:

Weak, at depth,

Line 32400E at 64N to G66N:

Strong anomaly, typical pattern, apparently graphite
and pyrite.

;
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38, Line 32+00E at 73N:
Strong anomaly, shallow, incomplete pattern.

39, Line 40+00E at 15 to 28:
Weak, at depth.

40, Line 40+00E at 0+205 to O+80N:
Improving with depth, moderate strength,

4), Line 40+00E at 2+40W to 3+40N:
Moderate strength, best response on second
separation at meoderate depth,

42, Line 40+00E at 28N to 30N:
Broad and weak, prcbably with & low percentage
of chargeable material,

43, Line 48+00E at O to 2N:
Strong response on one reading only, at depth.

44, Line 48+00E at 3N to 5N:
Weak.

45, Line 48+00E at 26+50N to 28+80N:
Weak, poor patttern, probably correlates on
adjacent lines.

46, Line 56+00E at 6N:
Incomplete pattern, weak,

47, Line 56+00E at 24N to 26N:
Wezk, but with a closed pattern,

43, Line 644+D0E at 4N to &l
Iincomplete pattern.

49, Line 64+00E at 28N to 30N:
Weak, improving with depth.

CONCLUSIONS

A combined induced polarization and resistivity survey
was carried out on the No. 2 grid, and covered more than
17 line miles,

A number of anomalous indications were located, but most

are weak, have poor patterns, or can be related to graphite
and pyrite,

1] ‘X’?r"
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The best indications which are apparently unexplained
are listed below:

1,

2

GDT: jg

Line 16+00W at 54N to 56N,
Line 8+00W at 50N to 952N.
Line 40+00E at ON to 1N.

Line 40+00E at 2+40N to 3+40N,

RECCMMENDAT IONS

The four indications which are listed above in part
2 of the '"Conclusions”, should be further checked by
a soil geochemical survey,

Submitted by:

Senior EAfploration Geophysicist

October 24, 1966

Digtribution:

Montreal Exploration (1)
Chief Geoclogist, Expl. (1)
Western District (3)
Toronte (1)

GDT (1)
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, NOTES ON THE INDUCED POLARIZATION METHOD

Theory:

Polarization is the separation of charge, or blocking action of
metallic or electronic conductors within a medium of ilonic solution
conduction, Induced polarization refers to this blocking action when
caused by an applied eleciric field,

In its geological context induced polarization, or I.P., refers
to the electro-chemical blocking phencmenon exhibited by metallic minerals
such as most sulphides and graphite, under the influence of an applied
current. Vhen a current is passed through the ground the conduction is
jonic and is dependent upon ions in the water content of the ground, be-
cause most minerals have a2 much higher specific recgistivity than ground
water, The "metallic” minerals have specific resistivities which are
much lower than ground water. The I.P, effect occurs at the interfaces
between ionic conductive conditions in the ground waters and the electronic
conductive conditions in the metallic minerals,

The blocking action, or I.P, effect, increases with the time during
which the current is flowing, hence if the current is periodically reversed,
a higher frequency current will show less blocking, or I1.,P. effect, than
will a low frequency, since less time iz available for the blocking to cccur
at the higher frequency, It is therefore possible to measure the I1.P. effect
by measuring the resistivities at two frequencies, Essentially, this is the
basis of the freguency domain I.P. system,

The percent frequency effect is defined as '/L&—& x 100, where £
and £, are the resistivities at the low and high frequencies, respectively.
The percent frequency effect i= the parameter measured to show the I,P,

effect, and is the frequency domain equivalent of the chargeability n
used in time domaln I.P. work,

The resistivity 1s actually the apparent resistivity, which is an
averaged value, It is obtained from the current, potential, and geometry
of the electrode system. The resistivity plotted is the low frequency
resistivity value and the units are ohm feet/2w . To convert these units
to ohm meters, commonly used in some other I.P. systems, the ohm feet/2
values should be multiplied by 1.9,

The metal factor values are obtained by dividing the percent frequency
effect by the resistivity and multiplying by a factor of 1000, The metal
factor is proportional to the chanze in conductivity as the frequency of
the applied current is varied, and can be shown {o be equal to (G - _ ) X
27r x 109, where () and (. are the conductivities at the high and low fre-
quencies, respectively., The metal factor is generally more diagnostic than
the frequency effect alone,
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Procedure:

Current is applied to the ground at two current electrodes (Cy and
C2) spaced a distance x apart, The potential is measured at two potential
electrodes (P71 and P2} also spaced a distance x apart and in line with the
current electrodes. For any given locations of C; and €z, readings are taken
when the distance between the nearest current and potential electrodes is
equal to nx, and n has values of 1, 2, 3, etc, The electrode spacing x
is determined by the requirements of the survey, Larger values of x would
be used when the object is greater depth penetration and faster progress,
whereas smaller values of x are emploved in more detailed surveys and
provide more accurate anomaly location, but for the smaller values of x
the penetration is less and the survey slower. The penetration is greater

for the larger n values,

The values of the resistivity, metal factor and percent frequency
effect are plotted on "psuedo-sections', where the plotting point is deter-
mined by the intersection of lines drawn at 45° from the horizontal, and
originating at the mid~points of the current elecirode spread and the
potential electrode spread, as shown in the diagram. The resistivities
are plotted and contoured above the line and the metal factors plotted and
contoured below the line. The percent frequency effect is shown on a super-
script at the metal factor value, Depths to causative bodies cannot be
scaled from the "psuedo-section'’, however,

The most favourable type of anomaly would show a frequency effect
high with a resistivity low, to provide a marked metal factor high. A
frequency effect high, with little or no change 1in resistivity, te provide
a metal factor high, mirroring the frequency effect high, is also favour-
able, Of lesser interest, but of possible importance, are those anomalies
showing no frequency effect change, but a distinct resistivity low, to
produce a metal factor ancmaly, The type of anomaly, its strength, size
and shape should be considered in relation to the geological setting and
the target sought.

e
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DIAGRAM SHOWING ELECTRCDE ARRAY
AND PLOTTING METHOD
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