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McPHAR GEOPHYSICS

NOTES ON THE THEQORY, METHOD OF FIELD CPERATION,
AND PRESENTATION OF DATA

FOR THE INDUCED POLARIZATION METHOD

Induced Polarization as a geophysical measurement refers
to the blocking action or polarization of metallic or electronic
conductors in a2 medium of ionic solution conduction,

This electro-chemical phenomenon cccurs wherever
electrical current is passed through an area which contains metallic
minerals such as base metal sulphides. Normally, when current is
passed through the ground, as in resistivity measurements, all of the

b
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
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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 electro.ns from the metallic surface,
increases with the time that a d. ¢. 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
polarization in the form of excess ions at the interfaces, to appreciably
reduce the amount of current flow through the metallic particie. 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 s.ystem
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 frequgncy 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 [P 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 IP 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 [P 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 [P 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 points 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 positions 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 2as a mirror
image of the metal factor values below. On a second line, below the
metal factor values, are plotted the values of the per cent frequency effecf.
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 electz;odes 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 gxpeeted 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 made. 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 tﬁan 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 TP 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 V} 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 naturalz
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 a2 reading can be obtained, but for reasons of noise there is some doubt
as fo its accuracy, the reading is bracketed in the data plot { }.

In certain situations negative values of Apparent Frequency
Effect are recorded. This inay 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 disf-
cussed above is unique to a particular situation and is described within

the body of the report,
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METHOD USED IN PLOTTING DIPOLE-DIPOLE
INDUCED POLARIZATION AND RESISTIVITY RESULTS

Stations on line x = Electrode spread length

n = Electrode separation
P P P
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McPHAR GEOPHYSICS LIMITED

REPORT ON THR
INDUCED POLARIZATION
AND RESISTIVITY SURVEY
ON THE
STEELE CREEK PROPERTY, PROJECT 1015
GERMANSEN LANDING AREA,
OMINECA MINING DIVISICN, B. C.
FOR
NORANDA EXPLORATION COMPANY LIMITED (N.P.L.}

1. INTRODUCTION

During September 1972, an Induced Polarization and Resistivity survey
was carried out on the Steele Creek Property, Project 1015 of Noranda
Exploration Company, Limited. The property is located approximately 30
miles north-northwest of Germansen Landing, in the Omineca Mining
Division, B.C., between latitudes 55°55'N and 56°00'N and longitudes
125°20'W and 125°25'W,

Access to the area is by helicopter either from Smithers, Fort St,
James or Germansen Landing. There is no access by roed; however a good
dirt road does exist from Germansen Landing north across the Osilinke
River and west to neay the confluence of this river and Haha Creek which
passes within two miles of the northern boundary of the property.

The Steele Creeck property is underizin by quartz -deficient border

phases of the Hogan Batholith.
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Cn the grid, a small plug of syenite extends from the centre of the
map sheet to the northeast, while more basic monsenitic-dioritic rocks
outerop on the north, west and south sides of the property. The syonites
are porphyritic and pegmatitic and appesar to reprosent a late phase of the
batholith, while the monzenites, dierifes and mafic rich &ykes are envisioned
as temporalily and compositionally ra!a&ed.to the bulk of the Hogen intrusives.

Metasomatizing fluide, origirating fromn the syenitic body have given
riser:{'p a high-lv irregular ayreocle of K-faldspathized monsonites., Two
majeﬁ': jointing trends sro apparently related so the syenite emplacement,

It was noted that quartes veining ie locally sbundant in the syenite porphyry
but absaent in the surrounding host rocks.

Copper mineralization occurs in quartz veiny, syenites and
K -feldspathized monzagites in minor amounts. The location of the copper
mineralization relative to the IP grid has not beoen indiecsted in the data
supplied by the client.

The Induced Polarisation and Resistivity survey was conducted in an
attempt to outline zomes of sconomic sulphide minsralization on the Steele
Creek property.

A McPhar variable frequency IP unit operating at 0.3 Hz and 5.0z
was employed for the survey. The dipole-dipole electrode array was used,

with '4;00' dipoles, and roadings were taken aﬁ-'}:ﬁvo separations, {a = 1 and 2).
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The geophysical survey work discussed in this report was carried

out on the following claims of the Steele Creok Property. The claims are

underetood to bo owiaed or held 'und}er sption by Neranda Empiora.tiea Company,

Limited (No Personal Lizbility.).

" 8TL 1 to 3 (inclusive)

STL 5

STL 17
S7TL 18

STL 30
STL 52
ST 54
8TL 56

8TL 58

STL €0

8TL 2 Fe

ATL 3 Fr . ,

S8TL 56 Fr to 55 Fr {inclusive)
KIP 1t to 14 tinclusive)

KIF 1 Fr

KIP 4 Fr

KiP & Fr

2. PRESENTATION OF RESULTS

The Induced Polarvization and Resistivity reaulte are shown

on the follewing data plote in the manner described in the notes praceding |

thiz roport.

Line
- 17200N
16406M
| 15600N
116001

10800N

16000N

Elacts‘ aé@_ Zntqrvais Dwg. No.

400 feot 1P 6037-1
400 feet IP 6037-2
400 feot I 6637-2
400 feet TP 60374
4900 feet IP 6037-5
409 feet IF 60376

Also enclosed with this veport ic Dwg. 1.P.P, 4886, e plen map

of tha Steele Crech Property Geid st senle of 17 equals 460'. The dafinite,

probable and possible Induced Polarvisaticn ssomalies are indicated by bavs,
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in the manner shown on the legend, on this plan map as well a5 on the data
plotn, These bors represeat the surfice projection of the anomalous zz;n%
ag interpreted Irom the Iocﬁtion_ Qi the %taﬁsmi'&ter' and receiver slectrodes
when the anpomaious values wers measured,

Gince the Inducsd Polariesation messuremont is essentially an
averaging process, &s are all potential metheds, it is frequentiy difficalt
to czactly piapoint the source of an anomaly, Ceriainly no anomaly can be
lo¢cated with more accuracy than the slectrods interval length; i.e. when
ueing 400° electrods intervals the position of a parrow sulphide bedy can
only be determined to li-e botwean two stations 400' apert. In order to
definitely locate, and fully cvaluste, 2 nerrow, challow source it 13 negossary
to vae shorter clectrode intervals. In ovder to logate sources at some
depth, larger electrode intervals must be used, with a corresponding
increase in the upcertainties of logation., Therefore, while the centre of
thea indicated anoraly probably correspondes fairly well with soures, the
iopgth of the indicated anoraaly along the line should not be taken to represent
the oxact edges of the anomslous material.

The location of survey lines reiative to elaim bourdaries, the name
and rslative position of the claims and the goolegic data indicated on the maps
and dlscussed in the veport, are based upon inforrmation supplied by

Nordnda Exploraticn Company, Limited.
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3, DISCUSSION OF RESULTS

Six lines en the Steale Creek Property have been surveyed on a
reconnaiisance basis using 400' dipoles and reading only two dipole separations,
The northorn group of three lines ig separatad from the southera group of

three by about 4000 feet.

.m'e 17290N

- .Pea si&iy anomalons reapo::ase Iextends for the full length of this line.
More c‘am%:iete cé:év‘ex*ag_e‘ r‘ea&ihg four dipoie gopazations (n = 1, z, 3, 4)
and éﬁensiaa of the effective covernga to east and west would be required

to &evmlop the anomaly patterns and evaluate thelr significance.

Line 16400N
The limited survey coversge on this line indicates weakly anomalous

response from 1028 to 1388,

Line 15600N

Agein the limitéd survey coverages on this line bas indicated weskly
enemalous response extending {rom 941 to st ‘leaa't. 108X, A narrow sballew
soures i9 sﬁg‘@esteé, centered betwasn 100K and l-ﬁéE. however, mero
complete coverage ;.?ea.-dimg four &iéai}e separations (m =1, 2, 3, 4) and
‘gxtension of the clfgctive survey coverage to the east would ba raguired to

properly evaluate the significance of the responsze.



Line 11600N

To the souﬁh_fi-h;e_'rest;lté on Line 11680N outline & broad snomalous

zone extending east of 64K to at least the and of the line. Higher magnitude

regponse is indicated between 658 and 76E and from 85E to at least the
sad of the line. Detail surveying r_'e_cbrd_ing'- four dipole geparatioas {(n = 1, 2,
3, 4) in thia area would serve to'better evaluats the significance of the -

gesponsa.

Lianc 10800N

4 broad zone of weakly aﬁaniaioﬁs' IP repponge eztends from 668
to ab le_a;lat the end of the line. Significantly stronger response occurs on
the n = 2 reading, cuggesting a deeper source centered under 84E. Detail
sarveying recording four dipq";e separations (n = 1, 2, 3, 4) would bo

required to properly evaluate the significsnds of thie stronger reoponse.

L.ine 10000N

A¢ on the previous like, the re¢gults recorded on Line 10000N outline
a broad anomalousd IP sone exiending east of 62F to the ond of the line,
Somewhat higher magnitude response occurs between 72F and 84 E.

A AR e A N SRS WA N T M Y e e mR S R U el ma seme s e e a e

' There is limited detsiled information as to the geology of the two

sections of the Stecls Ci'eek Property tested by the recounais sance IP survey.
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The survey rosults from the southern three lines have indicated ‘wgalﬂ.yf
anomalous 1P respoase on the eastern portion of the lines. More detailed
geological information would be required to d‘ieférmi‘ne whether this represents
a ebangé in background response due to a change in rock type ar weakly
digsseminated mine__rg}is:at,iom M@re-c’emplete IP survey &:oy'arage rea&iﬁg
four é_i"pol'e' geparations {n - i, 2, 3, 4) would he required to evaluate the
d@eﬁer, ‘stronger responces cun Line 11600N and Line 10800N.

The three northern lines are of limited length. More complete
gurvay covefsge. roading four dipaléségdrations fn=1, 2, %and 4)and
extension of the effective coverage to the east aml'w.ass wéu‘i& be reguired

to determines the significance of the week anomalous responses on theso

tlines,

4. SUMMARY AND CONCLUSIONS |
| Two groups of three lines have been surveyed on & reconnaipeance
basiz. In the north. compléex zonew of weak tp moderate anomalous IP
responze have been cutlined., The southern iiges have lndicated a broad
apornalous zone on the enstern portion of the lines surveyead.

Meoere complate IP survey coveéage ag outlined and including beth
extension of coverage along the lincs and reading four dipolo separations
tp =1, 2, 3, 4) would be required to properly avsluate the significance

of the weakly te moderataly anomalous reaponses oblained,
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Further work ia the {orm of dismond drilling or trenching would
only be warranted if the additional 1P work produced favourable reouits

and if there wore supporting geological aad/or goochernical information.

AR LA

David K. Fountain, \E.ingml?isr-i
L

“, OL UM e\

Sy '

q—-:)

7
4 \&Fa
Geophysicist \&
GINELS
o r s 20

Q‘Q
Fve'ry Date: Aprit 25, 1973

Dated: December 15, 1972



ASSESSMENT DETAILS

PROPERTY: Project 1015 MINING DIVISION: Omineca
Steele Creek Property

SPONSOR: Noranda Exploration Co, Ltd, PROVINCE: BSritish Columkia
LOCATION: Germaneen Landing Area

TYPE OF SURVEY: Induced Polarisation

OPERATING MAN DAYS; 16 DATE STARTED: Sept. 85,1972
EQUIVALENT 8 HR., MAN DAYS: 24 DATE FINISHED: Sept. 17,1972
CONSULTING MAN DAYS: 2 NUMRER OF STATIONS: 96
DRAUGHTING MAN DAYS: 3 NUMBER OF READINGS: 456
TOTAL MAN LAYS: 29 MILEE OF LINE SURVEYED: 6.8
CONSULTANTS:

David X, Fountain, 62 Fatina I'rive, Willowdale, Ontario.
|

FIELD TECHNICIANS:

R. Mertens, 304 Holmes Avenue, Willowdale, Ont.

D. Coote, c/o 669 Valdes Drive, Brocklehuret, i5.C,

Plus Extra Lavourers:

J. Remillard, 288 Gildford St, St, James, Assinaboyn, Winnipeg, Manitoha.
R. Ring, 174 W, Beymour streat. Kamleops, 5.C.

R, Pesklevits, c/o Ron iirk, 262 Cherry Street, Kamiloops, &.C,

DRAUGHTSMEN:

G. Hines, 114 Hillsview Drive, Richmond HIL1, Onta:'io.
R. Koenlg, 508 Costura Avenue, Toronto 6, Ontario. s e,
R, Hoden, 58 Glencrest 8lvd, Toronto 16, Ontar é‘éiﬂﬁsl%{\

David K. Fountal ;LW e
Geophysicist, Q%ngi;”yﬂ
Traly Aatey Aecit 75 1073

fateds Tecember 15,1972
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STATEMENT OF COST

Noranda Explorstion Co.Ltd, - IP Survey - Project 1015
Steele Creek Property, Germansen landing Area
Omineca Mining Divieion, £.C,

Crews R. Mextens & 1, Coote

4 days Cperating & $240,00/Aay $ 960,00
34 days Preparation )
2 days Bad Weather } 8 days € $100,00/day 800,00
24 days Standuy )

' $1, 760,00

Expenses (prorated on elapsed days - 12/58)

Aly Fare 39.93
Excess Baggage 9.08
Taﬁs 24 66
Vehicle Expense 1.42
Meals & Accommodation 54,83
Freight & Srokerage 86.04
Supplies 8.10
Telephone & Telegraph 9.94
209,00
Plus 18% 20,90

229.90

Extra labour 434,49 - {proratad as ahove)

Plus 20% 86,90

521.39

$2,511,29

Mc¢PHAR GEO

. ﬁaﬂld K. ‘. s— v "' il fn’
Geophysicist,

P

Dated: Decamber 13,1972 el
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CER‘I‘E‘FICA-TE

I, David Kiskman Fountain, of the City of Toronto, Province

af Ontario, do certify that:

1, ITama geéphyﬁ’icieﬁt résiding at 62 Patina Br’i{re. Willowdale 428,
Ontario.
Z.  Iam a graduate of the Univeréity of Toronto with a Bachelor

of Applied Science megi:e"é in Engin¢ering ‘Phy-éics (Geophysics).,

3. I am: a mermber of the Society of Ezxploration Geophysicists,
the Enropean Aessoctation of Exploi:afion'Gecxﬁhyaic'ista and the Canadian
Institute of Mining and Metallurgy.

4, I am a Registored Professional Enginesr in the Provinces
of British Columbia, Manitoba and Ontario, a Registered Frofessional
Geophysicist in the Frovince of Alhorta and & Registered Profecsional
Ceologiet in the State of C=ali_i;::rn$a_, and have been practiging my profes-
sloh for cleven years.

5. The stagemenﬁs made ia this report are based on » study of
published geslogical literature and unpublished private reports,

6. Permission i gronted to use in whola or in part for asseag- '

meont and qualification reguirements but not for advertiding purposes.

|'/Ji_‘9_:“’ ,’d"‘"'_‘ N
Dated at Toronto

N
ks

(s
This 16th day of Docember, 1972, 7L D% Laalld
David Kirkman ¥ uniixfc
%

r
7

>

Fxnirv Date. Arril 25, 1973



DOMINION OF CANADA: | Y

PROVINCE OF BRITISH COLUMBIA. L ]h‘l thl’ ﬂﬂaﬂpr ﬁf a statement of exploration expenses
on 9% contiguous Mineral Claims in the Omineca Mining
To Wit Division having Record No's. 91726 to 91741, 92290 to
92293, 100608 to 100617, 100623 to 100628, 100630,
100618 to 100621, 101467 to 101499, 114935 to 114952, 92302 te
92303 (Blue and Green of KIP and STL CLATMS)

I, a.D. Pearse, (F.M.C. 109139 issued April 28s, 1972) of P.0. Box 2169,
Smithers, B. C. sgent for Noranda Exploration Company, limited (No Personal
Liability) (F.M.C. 109102 issued April 289, 1972) of 1050 Davie Street, '

¢ Vancouver 5, B. C.
[+}

in the Province of British Columbia, do solemnly declare that the cost of Geophysical Surveys on
the sbove listed Mineral Claims between July 7, 1972 and July 7, 1973 were:

l:. Line Preparation

4, Line cutting contract
Pe Bland & F. Bland (August 29, 1972 to Sept. 6, 1972)
47,000 @325,00/1,000% = 1,175.00
41 ,200* @315,00/1,000¢ = 618,00

1,793.00 $1,793.00

B. Field Costs
(1) Room, board and supplies @310.00/man day (28 man days) ' 180,00
{2) Transportation charter helicopter 601.99

2. Geophysical Survey

ihe TeP. contract 6.8 line miles (from McPhar's statement) 2,511.29

Bo TField Cests
(1) Room, board and supplies @ $10.00/man day (16 man days) T 160.00

{2} Trensportation charter helicopter and HNoranda :

’ cuntract helicopter 708,00
85,95%+28

And 1 make this solemn declaration conscientiously believing it to be true, and knowing that it is of

the same force iand effect as if made under oath and by virtue of the “ Canada Evidence Act.”
Declared before me at the:, ‘QO\W
of _ . ('d,ﬂ , jn the d > P

Province of British..Columbia, .this

Iday of M , 14 7.1 , A.D.

A Comdissioner for taking Affidavits Jor British Columbia or
A Notard Public in and for the Province of British Columbia.
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