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McPHAR GEOPHYSICS

NOTES ON THE THECRY, METHQOD OF FIELD OPERATION,
AND PRESENTATION OF DATA

FOR THE INDUCED POLARIZATION METHOD

Induced Polarization as a geophysical measurement refers
toc the blocking action or polarization of metallic or electronic
conductors in a medium of ionic solution conduction.

This electro-chemical phenomenon occurs wherever
electrical current is passed through an area which contains metallic
minerals such as base metal sulphides, WNormally, when current is
passed through the ground, as in resistivity measurements, all of the
conduction takes place through ions present in the water content of the
rock, or soil, i.e. by ionic conduction, This is because almost all
minerals have a much higher specific resistivity than ground water.
The group of minerals commonly described as ''metallic’, however,
have specific resistivities much lower than ground waters. The
induced polarization effect takes place at those interfaces where the
mode of conduction changes from ionic in the solutions filling the

interstices of the rock to electronic in the metallic minerals present



in the rock.

The blocking action or induced polarization mentioned
above, which depends upon the chemical energies necessary to allow
the ions to give up or receive electrons from the metallic surface,
increases with the time that 2 d. c. current is allowed to flow through
the rock; i.e. as ions pile up against the metallic interface the
resistance to current flow increases. Eventually, there is enough
pelarization in the form of excess ions at the interfaces, to appreciably
reduce the amount of current flow through the metallic particle. This
polarization takes place at each of the infinite number of solution-metal
interfaces in a mineralized rock.

When the d.c. voltage used to create this d.c. current
flow is cut off, the Coulomb forces between the charged ions forming
the polarization cause them to return to their normal position. This
movement of charge creates a small current flow which can be
measured on the surface of the ground as a decaying potential difference.

From an alternate viewpoint it can be seen that if the
direction of the current through the system is reversed repeatedly
before the polarization occurs, the effective resistivity of the system
as a whole will change as the frequency of the switching is changed.
This is a consequence of the fact that the amount of current flowing
through each metallic interface depends upon the length of time that

current has been passing through it in one direction.



The values of the per cent frequency effect or F. E, are
a measurement of the polarization in the rock mass, However, since
the measurement of the degree of polarization is related to the apparent
resistivity of the rock mass it is found that the metal factor values or
M. F. are the most useful values in determining the amount of
polarization present in the rock mass. The MF values are obtained by
normalizing the F, E, values for varying resistivities,

The induced polarization measurement is perhaps the most
powerful geophysical method for the direct detection of metallic
sulphide mineralization, even when this mineralization is of very
low concentration. The lower limit of volume per cent sulphide
necessary to produce a recognizable IP anomaly will vary with the
geometry and geologic environment of the source, and the method of
executing the survey., However, sulphide mineralization of less than
one per cent by volume has been detected by the IP method under
proper geological conditions.

The greatest application of the TP method has been in the
search for disseminated metallic sulphides of less than 20% by volume.
However, it has also been used successfully in the search for massive
sulphides in situations where, due to source geometry, depth of source,
or low resistivity of surface layer, the EM method can not be successfully
applied. The ability to differentiate ionic conductors, such as water

filled shear zones, makes the IP method a useful tool in checking EM



anomalies which are suspected of being due to these causes.

In normal field applications the IP method does not
differentiate between the economically important metallic minerals
such as chalcopyrite, chalcocite, molybdenite, galena, etc,, and the
other metallic minerals such as pyrite, The induced polarization effect
is due to the total of all electronic conducting minerals in the rock mass,
Other electronic conducting materials which can produce an IP response
are magnetite, pyrolusite, graphite, and some forms of hematite.

In the field procedure, measurements on the surface are
made in a way that allows the effects of lateral changes in the properties
of the ground to be separated from the effects of vertical changes in the
properties. Current is applied to the ground at two peoints in distance
(X) apart. The potentials are measured at two other points (X) feet
apart, in line with the current electrodes is an integer number (n) times
the basic distance {X).

The measurements are made along a surveyed line, with
a constant distance (nX) between the nearest current and potential
electrodes. In most surveys, several traverses are made with various
values of (n); i.e. {n} =1,2,3,4, etc. The kind of survey required
(detailed or reconnaissance) decides the number of values of (n) used.

in plotting the results, the values of the apparent resistivity,

apparent per cent frequency effect, and the apparent metal factor



measured for each set of electrode poéitions are plotted at the inter-
section of grid lines, one from the center point of the current electrodes
and the other from the center point of the potential electrodes. (See
Figure A.) The resistivity values are plotted above the line as a mirror
image of the metal factor values below. On a second line, below the
metal factor values, are ploited the values of the per cent frequency effect.
In some cases the values of per cent frequency effect are plotted as
superscripts of the metal factor value, In this second case the frequency
effect values are not contoured. The lateral displacement of a given
value is determined by the location along the survey line of the center
point between the current and potential electrodes. The distance of the
value from the line is determined by the distance {nX) between the current
and potential electrodes when the measurement was made.

The separation between sender and receiver electrodes is
only one factor which determines the depth to which the ground is being
sampled in any particular measurement. The plots then, when
contoured, are not section maps of the electrical properties of the
ground under the survey line. The interpretation of the results from
any given survey must be carried out using the combined experience
gained from field results, model study results and theoretical investi-
gations. The position of the electrodes when anomalous values are

measured is important in the interpretation.
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In the field procedure, the interval over which the potential
differences are measured is the same as the interval over which the
electrodes are moved after a series of potential readings has been made.
One of the advantages of the induced polarization method is that the
same equipment can be used for both detailed and reconnaissance surveys
merely by changing the distance (X} over which the electrodes are moved
each time, In the past, intervals have been used ranging from 25 feet
to 2000 feet for {X}. In each case, the decision as to the distance (X)
and the values of {n) to be used is largely determined by the expected
size of the mineral deposit being sought, the size of the expected anomaly
and the speed with which it is desired to progress.

The diagram in Figure A demonstrates the method used
in plotting the results. Each value of the apparent resistivity, apparent
metal factor, and apparent per cent frequency effect is plotted and
identified by the position of the four electrodes when the measurement
was rmade. It can be seen that the values measured for the larger values
of {n) are plotted farther from the line indicating that the thickness of
the layer of the earth that is being tested is greater than for the smaller
values of (n}; i. e. the depth of the measurement is increased. When
the F. E, values are plotted as superscripts to the MF values the third
section of data values is not presented and the F. E, values are not

contoured.



The actual data plots included with the report are prepared
utilizing an IBM 360/75 Computer and a Calcomp 770/763 Incremental
Plotting System, The data values are calculated, plotted, and contoured
according to a programme developed by McPhar Geophysics., Certain
symbols have been incorporated into the programme to explain various
situations in recording the data in the field.

The IP measurement is basically obtained by measuring the
difference in potential or voltage {AV ) obtained at two operating frequen-
cies. The voltage is the product of the current through the ground and
the apparent resistivity of the ground. Therefore in field situations
where the current is very low due to poor electrode contact, or the
apparent resistivity is very low, or a combination of the two effects; the
value of {A \/) the change in potential will be too small to be measurable,
The symbol "TL" on the data plots indicates this situation.

In some situations spurious noise, either man made or natural;
will render it impossible to obtain a reading. The symbol “N' on the
data plots indicates a station at which it is too noisey to record a reading.
If 2 reading can be obtained, but for reasons of noise there is some doubt
as to its accuracy, the reading is bracketed in the data plot { ).

In certain situations negative values of Apparent Frequency
Effect are recorded. This may be due to the geologic environment or
spurious electrical effects. The actual negative frequency effect value

recorded is indicated on the data plot, however the symbol '"NEG" is



indicated for the corresponding value of Apparent Metal Factor. In
contouring negative values the contour lines are indicated to the nearest
positive value in the immediate vicinity of the negative value,

The symbol ""NR' indicates that for some reason the operator
did not attempt to record a reading although normal survey procedures
would suggest that one was required. This may be due to inaccessible
topography or other similar reasons. Any symbol other than those dis-
cussed above is unique to a particular situation and is described within

the body of the report,
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McPHAR GEOPHYSICS LIMITED

REPORT ON THE
.INDUCED POLARIZATION
AND RESISTIVITY SURVEY
ON THE
KWANIKA PROPERTY
NIK AND SAN CLAIMS
GERMANSEN LANDING AREA

OMINECA MINING DIVISION, 5.C.
FOR
NORANDA EXPLORATION COMPANY, LIMITED

1. INTRODUCTION

During July and August, 1972, an Induced Polarization and Resistivity
survey was carried out on the Kwanika Property of Noranda Exploration Company,
Limited in the Germansen Landing Area, Omineca Mining Division, bBritish
Columbia. The property consists of the NIK and SAN claim groups and is
located approximately 26 miles southwest of Germansen lLanding, British
Columbia, at approximately 35°30'N latitude and 125°08'W longitude. The
property covers the headwaters of north flowing tributaries of Kwanika Creek,
at elevations ranging from 4, 000° to 5, 800° ahove sea level. Access iz by
helicopter from Germsansen Landing to helicopter pads located within the
claim group.

The geophysical survey work discussed in this report was carried

out on the following claims of the Kwanika Property.



Claim
NIK #6

NIK #7
NIK #8
NIK #9
NIK #10
NIK #21
NIK #22
NIK #23
NIK #24
NIK #25
NIK #26
NIK #39
NIK #41
NIK ¢#2
NIK #3
NIK #4
NIK #8

NIK #9

NIK #10 Fr.

Fr.

Fr.

Fr.

Fr.

Fr.

-2 -
NIK C
Record Number

162459
102440
102461
102462
102463
102474
102475
102476
102477
102478
102479
102492
102494
102497
102498
102499
102503
102504

1025058

Ominsca
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SAR CLAIMS
Slatm Record Numper Minisg Divisien
BAN #17 102609 Omiznges
BAN #21 102613 COmineca
BAN #22 102614 Ominecs
SAN #23 102618 Omineca
SAN #24 102616 Omineca
SAN #13 102617 Omineecs
EAN #26 102618 Omineca
SAN #28 102620 Ominseca
SAN #29 1602621 Ominsca
BAN #30 102422 Omineca
SAN #32 102624 Cmineca
SAN #7 Fr. 102623 Omineca
SAN #8 Fr, 102626 Ominecs
SAN #9 Fr. 102627 Ominsca
SAN #10 Fr, 102628 Omingca
SAN #11 Fr. 102629 Ominecs
SAN #12 Fr. 102630 Omineea

The claims are registered in the name of Noranda Expleration Cempany,
Limited (No Psrsonal Liability).

The Kwanika properiy straddles the eastern margis of the Hogem
Batholith, This batholith is & composite pluten which extands 75 miles north-

west of Nation Lakes. It is bounded on the west by the Plachi Fault and on the
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esast by Tokla Group rocks., The principle Hogesm rocks underlying the Kwanika
property are moderately magnetic, green, medium-to-coarse grained syenodiczite
aud strongly magnetic, dark green, cosrse-grained pyroxzenite. Takla Group
rocks are chiefly basalts and porphyritic andesites.

Previous work on the property has cansisted of reconnaissance goo-
chemical stream sediment sampling, s geochemical soil survey, & magneto-
meter survey and geological prospecting. The Induced Polarization survey
was carried out in order to outline nones of metallic mineralization of possible
economic significance which may occur on the property. Copper sad molybdenum
mineralisation has heen located on other properties in the ares.

The IP survey wag carried out cmpioying a McFhar variable !_re-;
quency Induced Polarizstion unit, utilizing the dipole-dipole electrode con-
figuration and 400° dipoles. Two dipole separations (n = 1,2) were recorded

and the frequencies employed were 0.31 He and 3.0 Hs,

2, PRESENTATION OF RESULTS

The Induced Polarization and Raesiativity results ars shown on the

following data plots in the mannsr described in the notes preceding this report.

line Flectrode Intervals Dwg. No,
7600N 400 feet 1P 598341
8400N 400 feet IP 5983-2
9200N 400 feet © 1P 5983-3

1 0000N 400 feot IP 5983-4
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Jine Electrode Intervals bwg.No.
NIK CLAIMS (cantd. )

10800N 400 feet 1P 5983.3
12400N | 400 feat 1P 8983-6
SAR GLAIMS

‘43 200N 400 feet 1P 5983-7
42000N 400 feat IP 5983-8
42800N 400 fest P 5983;9
43200N 400 feet IP 5983-10
43600N 400 foet - IP 598311
44400N 400 feet P 5983-12

45200N 400 feet IP 5983-13

Aldo enclosed with this report are Dwgs. 1. P, P, 3543-]1 and 3843-2
plan maps of the NIK Clailms Grid and SAN Claimse Grid respeciively, sach ata
scale of 17" = 400°, The definite, probable and possible Induced Polarization
anomalies are indicated by bars, ia the manner shown on the legend, on these
plan mape as well a8 on the data plots. These bars represent the surface
projectien of the anomalous zones as interpreted from the location of the trans-
mitter and receiver electrodes when the agomsalous values were measured,

Since the Induced Polarization measurement fs essentislly an
averaging process, as are all potential methods, itis freqauitly difficult
to exactly pinpeint the source of an anomaly. Certainly, no anomaly can be
located with more accuracy than the electrode interval length; i.e. when using

400° electrode intervals the positicn of a narrow sulphide body can only be
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detsrminsd t0 lie batween two stations 400! apart. In erdey to definitely
locats, andé fully svaluste, a narrow, shallow source it is necessary to use
sherter elecirode intervals. In order to locate sources at semse depth,
larger electrode intervals must be used, with a correspending ncrease
is the uncertainties of location. Therefore, while the centre of the indicated
amemaly probably cervesponds fairly well with source, the langth of the
indicated anomaly along the line should not be taken ts represeat the exact
edges of the anomalows material,

The location of survey lines relative to claim boundaries, the sames
and relative positions of the claims and the geolegic data indicated on the maps
and discussed in the report, are based wpon information supplied by Nerands

Exploratien Comapany, Limited.

3. DJSCUSBION OF RESBULTS
Thirteea lines wers surveyed on the two claim groups with the IP

method an & recommaissance basis reading only twe dipols separations

{nm},6 2}

NIK CLAIM

No distinct large magnitude anomalous sones were eutlingd by the

1P survey on the NIK claims.

Line 700N
A probable, shallow aaemaly is indicated between 100K sad 104E

with lower magnitude extension to 98K and at least 106K. Extension of

effective survey coverage to the sast and reading of n = 3 and n = 4 dipale
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separations would be required to properly evaluate this anomaly.

Lins S40ON
Abevs background anemaleus IP respoase is {adicated frem 92K te

108K, This particular responss is characterined by quits high resistivity
valuss, moderats frequency sffect response snd little or ne Metal Facter
response. Further surveyiag reading n = 3 and » = 4 would be required to
evaluate the significance of this fregquancy effect respenss.

Lins 92360N
Weak above background response is indicated from 100K to 108K,

Line 1 GO0ON
Ansmalous responss is indicated from 104L to 120K om this line.

Lins 10800N apd Iine 12400N
Ancmalies of moderate magnitude are indicated at the extrems

sastern extaat of both these lines, Extensien of the effective survey coverags

to the east would be required to properly svaluate their siguificance,

EAN CLAIMS
The IP survey results un thase claims are characterised by

medsrate valuss of apparest resistivity and generally low backgroumd IP
response.

lime 41200
No significaatly anomalous IP response is indicated on this line.



Line 42000N
Shallow, marrew, above background 1P respemse {primarily

Metal Factor responss) is indicated centred hatween 468K and 472K and
batween 476K and 480K, Tietail surveying employing shorter dipeles is

required to properly evaluate these weak responses.

Line 42800N
Abeve background Metal Factor response is indicated from 470F

to 478E,

Ling 43200N

Anomalous, one setup, readiags are indicated between 468E and
472K {(n = 1) and centred at depth beneath 474K (n = 2}. The formaer could
reprasent a shallow, narrow source, for which detail surveying should
consist of using shorter dipoles, while the latter may represent a deeper
source, for which detail surveying should consist of reading the n = 3 and

n = 4 dipole separations with 400° dipoles.

Ling 43600N
Above hackground response is indicated centred at 472K (shallow

n = ]l) and centred at 484K {deeper n = 2) which may correlats with the

anomalies on Ling 43200N,

Line $4400N
No significantly anomalous Induced Polarization response is indicated

on this line.



iine 45200N
A weak, shallow anomalous response is indicated centred hetween

480X and 484K, Detail Induced Polarization surveying with shorter dipoles

woald he required to properly svalusts its significance.

4. Y AND CO L ONS

NIK CLAIME
Ne distinct, large magaitude anomalous senes were sutlined by the
Induced Peolarization survey on ths NIK claims. Weakly sanomslous responses
were indicated, primarily on the sastern pertion of the grid. NMetail Induced
Polarisation surveying consisting of reading the n = 3 and n = 4 Sipole
separations and extension of ths effective survey coverage to the sast, as
well a3 more dstalled geologic informatien would be required to evaluate

the significancs of these anomalous responses.

BAN ME

The Induced Polarisation survey results on these claims are

characterised by moderate values of apparsnt resistivity and generally low
hackground Induced Polarisation responss. The only significast anomalous
response occurs on lLine 43200N with possible correlsting response on Line
43600N. Ietail Induced Polarisation surveying employing shorter dipoles

and reading n = 3 and n = 4 with 400" dipoles would be required to evaluate
these anomaliies. The lack of comparadle anomalous response on Line 43600N
and Line 42800N would suggest limited strike langth at & depth within the range

of the present survey.
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Os beth claim greups further work in the form of Mamemd drilling
or treaching weuld be dependent on favourable results frazr the detail Induced

Polarisstion surveying as wall as supporting geological and/or geochemical

data.

David K, Founts
Geophysicist.

Dated: September 12,1972 e April 25, 1973
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ASSESSMENT DETAILS

PROPERTY: NIK Claim MINING DIVISION: Omimeca
SPOMSOR: Noranda Exploration Co. 1td. PROVINCE: British Celumbia

LOCATION: Kwanika Freperty - Germansen
Landing Area

TYPE OF SURVEY: Iaduced Polarization
OPERATING MAN DAYS; 16 DATE STARTED: July 36, 1972

EQUIVALENT 8 HR, MAN DAYS: 24 DATE FINISHED: August 1, 1972

CONSULTING MAN DAYS: 2 NUMBER OF STATIONS,; 81
DRAUGHTING MAN DAYS: 3 NUMBER OF READINGS: 366
TOTAL MAN DAYS: z9 MILES OF LINE SURVEYED: 4.8%
CONSULTANT!

David K. Fountain, 62 Patina Drive, Willowdale 428, Ontario.

FIELD TECHNICIANS:

R, Mertens, 304 Holnes Avenus, Willeowdale, Ontario.
D, Coote, 1275 Ottawa Avenue, West Vancouwr, B.C,
Flus 2 Helpers: Supplied by Client

DRAUGHTSMEIN:

V. Yeung, 703 Cortes Avenus, Bay Rldges, Omtario.

F. Hurst, 230 Woburn Avenue, Toremts 11, Oniario,

B. Marr, 58 Glencrest Blvd, ., Toromto 16, Ontario.

Datad: September 12, 1972

Farey Dater fpi0 75, 307
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ABSESSMENT DETAILS

PROPERTY: SAN Claim MINING DIVISION:; Omissca
SPORSOR; Noraads Exploratien Co. Litd, PROVINCE; British Columbia

LOCATION: Kwanika Preperty - Germansen
Landing Area

TYPE OF SURVEY: Induced Pelarisation
OPERATING MAN DAYS: 16 DATE STARTED: August 2, 1972

FPQUIVALENT 8 HR, MAN DAYS: 24 DATE FINISHED: August 8, 1972

COMBULTING MAN DAYS: 2 NUMBER OF STATIONS: 180
DRAUCGHTING MAN DAYS: 3 NUMBER OF READINGS: 474
TOTAL MAN DAYS: 19 MILES OF LINK SURVEYED: 6.09
CONSULTANT:

David K. Fountain, 62 Pating Drive, Willewdale 428, Ontarie.

FIELD TECHNICIANS:

R. Mertens, 304 Holmes Avenues, Willowdale, Ostario.
D, Coote, 2273 Ottawa Avenue, West Yanesuwver, B.C.
Plus 2 Helpers: Supplied by Cllast

DRAVGHTSMEN:

V. Young, 703 Cortes Avenus, Bay Ridges, Ostario,

F. Hurst, 230 Wobura Avenus, Toronte 12, Ontarie.

B. Marr, 38 Glencrest Blvd., Toreato 16, Ontario.

David X, Fountafs, PEOUNTA N

BRITISH
& O{ u Me\?‘
“CSINEED

Dated: September 12, 1972 - :
Expiry Date: Aofit D5, Yory
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»
INTERIM STATEMENT OF COST

M

Norands Explerstion Ce. Ltd.

NIE Clatm
Kwaniks - GOrmansen Area
crew - R. Moertens - D, Cocts
4 days Operating @ $240.00/day $ 960.00
i} days Travel )
} day Standdy )} 3 days @ $100.00/day 360.00
1 day Bad Weather)
1,260,080
Expenses - Prorated 4/20
Aly Fare 43.82
Maeals and Accommadation 19.34
8"’1‘" :o"
Freight and B rokerage 42.25%
Telephone and Telegraph 1.66
109.92
+10% 10.
120.91
“ L] ”’. ,l
b

s Additional survey time and supenses will
necessitate revision of pro rata cests.

Deted: September 12, 1972

Expiry Date: Aarit 25, 1973
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®
INTERIM STATEMENT OF COST

Norands Exploration Co. Litd.
SAN Claim
Kwanika Property - Germansen Landing Area

Crew - R, Mertens - D, Ceote

4 days Operating @ $240.00/day $ 962.00

2 days Bad Weather)

1 day Pr tion ) 3 days H $100.00/day 300.00
1.260.00

anses - Prorated 4/20

Air Fare 43,82
Meals and Accommodation 19.3%4
Supplies 2.88
Freight and Brakerage 42.25
Telephone and Telegraph 1.66
109.22
+ 10% 10.99

120.91

$1,380.91

R

& Additional survey time and sxpsnses will
necessitate revision of pro rata costs.

Dated: September 12, 1972
et

Exniey D 2api 280 TR
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CERTIFICATE

I, David Kirkman Fountain, of the City of Toromte, Prevines
of Omturio, do cortify that;

1. lam a goophysicist residing at 62 Patina Drive. Willowdale 428,
Ontario,

2. 1 arma a graduate of the University of Toromte with & Bachelor of
Applied Scienee Dagree in Enginsering Physics (Cedsphynice).

), I am & member of the Seciety of Expleration Qeophysicists, the

Europsan Asseciation of Explaration Geephysicists and the Cansdian Institute
of Mining and Metaliurgy,

4, I am a Registared Prefessions] Enginesr in the Provinces of
British Columbia, Manitoha and Ontarie, a Registered Profassional Qesphyuicist
in the Proviace of Alberts and & Registered Prefessional Geolegiat n the State
of California, and have heen prastising my prefession for sleves yoars.

. mmmmum-manbuunamdyd
published guolegical litorature and unpublished private reports.

6. Permission is granted to use in whale vy in part for sasessment
and qualification requiremnents but net for advertising purposes,

Dated at Teroats

This 12tk day of September 1972

+

D. K. FOUNTAIN :

BRITISH
on’:G:NE-% |

Evriry Date: April 25, 1573




f
i
i

McPHAR GEOPHYSICS

INDUCED POLARIZATION AND RESISTIVITY SURVEY
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DOMINION OF CANADA: )

PROVINCE OF BRITISH COLUMBIA- L ln th? maﬁl’r Ilf a statement of exploration expenses on

To WiT:

the Kwanika property which consists of 193 contiguous
mineral claims situate in the Omineca Mining District and

having record numbers 102454.102513, 105672-105677, 106891

106926, 100961-100982, 102609-102630, 105121-105167 -

Kuanika Property.

l. William A, Howell, (F.M.C. 109124 fssued April 28, 1972) of P.0. Box 2169, Samithers,
B.C., agent for Noranda Exploration Company Limited (N.P.L.) (F.M.C. 109102, issued

April 28th, 1972) of 1050 Davie Street, Vancouver 3, B.C.

of

in the Province of British Columbia, do solemnly declare that the cost of an Induced Polarization
survey on the above listed mineral claims between July 26 and August 8, 1972

wagie-

1. INDUCED POLARIZATION

A. From Contract NIK
SAN

B. Noranda Personnel
Labour July 26 -« Aug 1 NIK
C. Forster = 7 man days
S. Devries = 7 man days
average cost $22.85/man day x 14 man days

Labour Aug. 2 - Aug. 8 SAN
C. Forster Aug. 2-8 = 7 man days
J. Sobkowicz Aug 2.3 =2 ®# #
T. Pedersen Aug 4-8 =5 " »
average cost $22.50/man day x 14 man days

=

C. Necessary Supplies
14 days = 56 man days @ say $8.00/day/man

D. Transportation
Okanagan Helicopters
i) Bell 206B - July 26, 1972
ii) Bell 206B - Aug 2, 1972

Total costs

1,380.91
1,380.91

319.90

313.00

774.00

337.49

2,761.82

634.90

448.00

1,311.49

$5,156.21

And | make this solemn declaration conscientiously believing it to be true, and knowing that it is of

the same force and effect as if made under cath and by virtue of the “ Canada Evidence Act.”

N

Declared before me at the \J/&A-/-""*/
of ,A/i'\u\/{’( A , in the
A

]
A
Province of British Columbia, this  ~ {.

day of M’“")‘M‘“ S ,

MJ(;,A

AC xmasswner for mkmg A ﬂ?daw:s for Brmsh g’ oiumbrakor
i theFrovmee .-, Brit £




in the Mautter of

Statutory Declaration

{CANADA EVIDENCE ACT)
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TO ACCOMPANY GEOPHYSICAL REPORT FOR
NORANDA EXPLORATION COMPANY LIMITED ON
THE SAN CLAIM, KWANIKA PROP., GERMANSEN
LANDING AREA, OMINECA M.D., 8. C. BY
D.K. FOUNTAIN, P. ENG.

DATED: SEPT. i2, i972
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