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McPHAR GEOPHYSICS

NOTES ON THE THEORY, METHOD OF FIELD OPERA TIO~

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

conductor s in a medium of ionic solution conduction.

This electro-chemical phenomenon occurs wherever

electrical current is pas sed 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

conducti~n 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 thos e 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 electrons from the metallic surface,

increases with the time that a d. c. current is allowed to flow through

the rock; 1. e. as ions pile up against the metallic interface the

resistance to current flow increases. Eventually, there is enough

polarization in the form of exces s 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 pas sing through it in one direction.
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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 mas s. 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 IF 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 IF method under

proper geological conditions.

The greatest application of the IF 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 IF method a us eful tool in checking EM
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anomalies which are suspected of being due to these causes.

In normal field applications the IF 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 IF respons e

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 reconnais sance) 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
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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 as 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 effect.

In some cases the values of per cent frequency effect are plotted as

superscripts of the metal factor value. In this secon d 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 {p.ctor 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

an y 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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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 (6 V ) 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 (6 V) the change in potential will be too small to be measurable.

The symbol "TL" on the data plots indicates this situation.

I

~ In some situations spurious noise, either man made or natural,

will render it impossible to obtain a reading. The symbol 'IN" on the

data plots indicates a station at which it is too noisey to record a reading.

If a 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

spuriol1s electrical effects. The actual negative frequency effect value

recorded is indicated on the data plot, however the symbol "NEG" is
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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 reconnais sance 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 progres s.

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 thicknes s 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.
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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.



METHOD USED IN PLOTTING DIPOLE-DIPOLE

INDUCED POLARIZATION AND RESISTIVITY RESULTS
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McPHAR GEOPHYSICS LIMITED

REPOR.T ON

INDUCED POLAltIZATION

AND llESISTIVlTY SUl\VEY

OJ'THE

BIG ONION PaOPEIlTY

OMINECA MINING DlVISION,S.C.

FOil

BLUE ROCK MIMING CORPORATION LTD.

I. INTaODVCTION
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The .urve,"'" cal'l'l_ 01lt os •• foUowIq c:1alm., aU ""thin tile

Omlaeca MIDiaI DlYl.toa aDei all a••um" to 1Ht OWlled or optt..... by Blue

·1
·1 I'll
-I
-2 :Fa
-)

.J I'll
·4
-4 FR.
·1
-5 FIl
·6
·6 I'll
·7
-11'a
-I
-I Fit.,
-, Fa
-10
-to Fit
-11
-1 t I'll
-12
-12 FIt
-13'"
-IS :FJl
-14
-14 J'R
-15
-II I'll
·16
-16 FJl
-17
-II
-19
-10
-%1
·22
-23

.24
·11
.26
-al
-so
-Sl
·32
-J3

-'4
·35
.3'

AL- -5
·6
-7-.-,
-10
-11
-11
-IS
-14



mL -I
·1 Fit
-2
-z I'll
·3
-, I'll

-"-4 I'll
-5
-sn
...6
-6 Fa
...7
-7 FR
wi
·1 Fa.,
-, J'R
·10
...10 1'1\
-11
... 12
-IS
·14
... IS
·16
-11
-18
-19
-20
-II

Ralph -10
-IZ
-14
-16
·18

SA -1
'~2-,
-4-,
-6.,
-I.,
-10
-II
-12
-13
-14
-II
-16
·11
-II
-19
-20
-11
-II
-%3
.24

Z. PI\IIII!TATION or RISYI::TI

ua.88N sao'...'r.... Dw•• IP 516S·1

LIB. ION 500'....,...... Dw•• IP 5563.2

Llae 72M 5001..-.pr..... DWI.IP IMS-S

Llae 64N 508 foot .,..... Dw•• lP 5563-4
~

Llae 56N 500'....' ....... DWI·IP 556S·5



• .- -
Lt.ae 4IN 500 foot apr'" .D...IP '16S·6

"'!:

LI.u 4014 500 feot .prea4. Dw•• IP 5163.'

LI.u J6M 500 feet .,...... Ow•• IP 516S·8

LI.u ZIN 500 foot .pr'" DWI·IP 1163·9

u.. JON 5001.. apr'" Dw••IP 516S·10

Uae lIN 500 foot .,..... Dw•• IP 5563·11

LIae 4N 500 foot .pr.... DWI.IP 1563-12

Uae~ 200'''' .p...... Dw•• IP 556S.1S

Lill. 0 200'''' .'r..... Dw•• lP 516S.14

1Ja.4S 500'.. .,...... Dw•• IP II6S.11

LI.u .. 20e foot .,1'.... Dw•• IP 516S-16

LI.u IS ZOO foot .p....... DWI.IP 5563·17

.,...,.. u.. lZS 500 foot apread. Ow••IP I56S-18

LI.u 20S 500 foot .,...... Dw•• IP II6S-1'.... 20e foot •pst."" Dw•• IP 556S.20

at a .eal. of 1It It '00'. The ••ll1dte ... ,.••lltl. bId._ polulsatloa ....

m.all•• are hullc l»y ••1W. " "1'. 1"••,.ctlye1,. •• 61, plaD map

.. w.n a••• cia ploU. TA r. r.,.,.•••• til. avface ..oJectloa of the

...eel: e1ecU aaerna10us val were m..v".

-

llac. th. lacluo" poI&N""" 1Il••vemeat 'e tlally .a

a.,....." pr•••••, ....... aU ,......1 m.etho4" It I' fr dy difficult to

eaactly plapolat •• aourc8 of aD aaomaly, C.nabaly, a.-na1ycaa 'b.
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ASSESSMENT DETAILS

PltOPEltTYt BllOalon MIMINO DIVISION: Omlaeca

SPOMSOllc Blue Rock Min.... Corpol'.tloa Ltd.

LOCATION, Smlth.r. Are.

TYPE OJ" SUltVEYt lad1&ced PoJarlaaUoa

PROVINCE, Britt." Col\anhla

OPEItATlNO MANDAya, 106 DATE STAl\TED: 1-.. 1.1970

EQUIVALENT 8 HR. MAN DAYII 15'

COMSULTlNQ :MAN DAYS,

DATE FINISHED. Alii- 31.1970

NUMSEIl OF STATIONS. S'7

DIlAUGHTINO MAN DAYS:

TOTAL MAN DAYS:

9

171

NUM8ER-OJ' ItEADINOIs 3624

MILES 01' LINE SURVEYED. 27.4

CONSULTANTS:

RoMft A. Ben, SO Hemfor. Cr••cat. DOll MW., ODtart.o.
Philip o. Hanof, 5 Mtaorca Place, Doa M,lUe, OBtario.

FIELD TECHMlCIANS.

I. Tom_ell.. 3.7 Penh Avea_. Toroato. 0 ....10.
R. Men... S04 Holme. A...wa, Wlno...te, 0"1'10.

EM E..... Labo" I
c. Syke., Sox ISI6, Smither., 8rlUeh Columbia.
R. Bailey, 94N 8roadway. Sm'th••e, B..itt.b. Columbia.
I. Ulpoad, c/o Care. McF.U. of Cypn.I bpi. J 572 VI.abII St. Victoria, B. C.
J. Wooltey, Box 761, Smith.ra, Britla Cohanbla.

DRAUOHTlMEN.

:I. DoJe. 10 ROIe1awa A , Toroato. Oatal'lo.
F. Hvet, 2S0 Wo'bvnA Toroato 12. ODtarlo.

McPHAR OZOPHYlICS LDAITED

~~~
aoben A.Ben, .
O..lo118t.

D..... October 14.1970
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STATJ;lAENT 01' COlT

8111e Ilock Wlaial Corporation Ltd..
Bl, Old.. Pro,.rty••mi•••• Are., B.C.
Qmb!!!f MlIlM...Pl;"",iiiij......vl....liiiiiil0

iioioi
........_ ....... _

C.... -2m.. • 1. Tomeaehuk) J'ua. 1.t • 1Sth
• R. Merteu )

• R.. M.n... ) July 8th· 16th
- 11'. ala.. ) A",at 1,. • Slat

Z6! da,. Operatial
2t d.ya Bad W.ath.r
I"'y. Tray,1
2 daya Pr.pal"uln
, ..,. Staa6y
.. up Staaclby

ExtraLalHtU1'
Pl_ 20"

)

) 16t cia.,. "$100.001day
)
)

$416.21
'1.25

51S.50

• 6,360.00

1,650.00

N,C,
$ ',010.00

583.10

1_.....
All' Far.
T....
...... V.hlcl••
Vehicl...........EJIC...•al._._
Meal AccemrnoclaU..
T.te T.1e.rapll
I\lppll••
Wllce11aaeou
FI'.llllt &ad Brok.ra••

PI.. 10,.

.,a.OO
Z•• OO

70S,S'
.1.16".1.

J,3S'. 6'
10•• 1'
lSl,OI

'.00
"t,IZ

3,12'.37

SII.,3
4.102,30 4, loa, 30

$11,"5."

McPHAll GEOPHYSICS LIMITED

~~~".N" A. B.n, .
0.010,1•••

Dat••• October 14. 1970
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I. Robert Ala. Sen. of the Clt, of TorOftto. Proviae. of Qatarlo,

flo he..."'y e...tUythat,

1. I am a •••loI1e' r ••W.... at 10 Heltol'd Cr••ce.t, Doft MUla.

(Tor"o) Ontario.

Z. I am a .r"\I&t. of •• V_ver.lty 01 TorODto to Phyas.ca ....

Oao101,. with the ••'1'•• of machetol' of Art. (194')1 aDd a ,rad,.t. of

•• Uat••••", of Wi.coua 1. Ecoaomlc Qee10lY with th. d.,...e of Ph.D.

(195S).

S. I am a member of the Society eI. Ecoaomlc O8Olo....t. &ad a

I have ...... practlalal my profe••loa for over IUt... ,ea....
J. I have .. clbect 01' lacIlrect tater••t. DOl' clo I ..,ect to I'ecel••

&ay tate...' dbectly or bMIlrecdy. t.a the propert,ol' _.uriti.. of Bl..

:Rock M.1aIIII COl"poradoa Ltd. or &ay affUlate.

6. The etaterneat. ma4e la "'I...eport are 'ba." G.. a .tucly 01

1. P.:rml••l_ 1. '1''''' to .e t.a ...bel. or la part '01' ......meat

Dated at Toroato

Thle l.th day of October 1'70



----

• 14·

1. Phtll, Oeor.e Hanoi. of th. City of TOl'oato, Provlae. of

o.tt.rt.o. 4. heretry certlly that:

1. 1 am a ••ophyalclat 1'••1..... at I )AtDOrca Place, DOD Ml11a.

(Toreato) ODtarto.

2. 1 am a ,.aduat. of the Mu.achuett. lD.tltute of TechaolOlY

wi B.Sc. De,r•• (1952) la GeololY aM Geophyalc8, &a4 a Ph.D.

D (1957) la aeopb.yaici.

S. 1 am a m-.nlt... of til. Society of Exploratl.a Oeoph,..lcl..,.

aM the Evo...... Aaaoclatloa of th.. Explo.aUoa O..ph.,.lcl.,••

4. I am a Pref•••louJ. Geoplt.,.lclat. r,,"ater" la •• Provlac.

of eat&rio, tile PrniBc. of Britiak C.hun1tta.DlI the State of Ar......

5. 1_.. DO d""ect or ladll'ect latere.t, 801' 40 I ..,.el to rec.'....
.." later.at cI"r.ct1,. or .........ctl'. Ill •• property 0 ....viti.. 01 Bl..

:Rock Mtalal C...,.ratloa Ltd~ or.., affUlate.

6. The .tatem.... mact. ta .1. report are 'baa" .a•IttMly of

pa'Wlahecl .e.101Ie.l Uteratue aad. .....11.... pIt"_ report••

1. Permla.10ll 11 Bnat" to WI. ta whole 01' la pan lor a•••••meat

... q_1Il1cat1oD r...rcneta 1l... for a".rtt.baa pu......

D._alTor'"

TW. 14th clay of October 1'10
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N- I
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N- ~

N - 3

N - 5

N - 3

N - 2

N - 2
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LI NE NO. - _.....:!;la.wOfL-

BIG ONION PROSPECT
" SM ITHERS AREA

OMINECA H.D •• B.C.

SlJlF~E PM..£CTION
OF ANOtR..OUS ZIIIES

DEFINITE
PROBABLE 1111I1111111111

POSSIBlE """""

aECT~ CONFIGURATION
-X ICC--+--'

" "" "" "" "PUITIING "" ,,"
POINT -X X =

.BLUE R~CK MINING
C~RP~RRTI~N LTD.

FREa£NCIESt 0,31-5,0 CPS

N - 5

N - 3

N - ij

N - 2

3SE30E

11\ N-l

?

25E

25E

19I1

20E

RESISTIVITY lAPP. 1 IN OHH FEET / 2-

••••••••••••••••••
I ,

15E 20£

15£. '.lOE •

10E

5£ .'.

5E.........o

o

5W

5M .'.

I~
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15M

15W - _ lOW

HETFl. F~Tl!\ lAPP .1

3.1 22 I.s 39 11\ N - 1

(:) N - 2

~7 38 N - 3

7:1 21& N - ij

15 22 ~ 18 N - 5

20W

18lIS

11\

30W • "35W •• ,
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- ,••

.

11\

~1.0 ~.
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-
I

HETFl. F~Tl!\ lAPP 1

RESISTIVITY lAPP. 1 IN OHM FEET / 2-

FREa£NCY EFFECT lAPP. 1 IN ;( FREIlJENCY EFFECT lAPP. 1 IN Y. NOTEt CONTl7JRS AT
LOGA'lITttUC INTERVALS

N - I 11\

~
5.2 7.11 7.2 7.0 3.0 3.1 1.-1.5-2.-3.-5.-7.5-1011\ 11\ N - 1

N - 2 1.7 1.2 1.11 7.' 11\ N - 2

N - 3 '.5 1.1 I.' 1."5 7.3 N - 3

N - ij 1.8 7.3 1.8 7.7 1;3 7.3 1.1 McPHRR GE~PH,(SICS1.0 7.5' N - ij

N - 5 /:- INDUCED POLARIZATION AND RESISTIVITY SURVEY
7.0 1.1 I.' 1.2 7.1 1.1 1.1 N - 5
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N - 1
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N - 1

N - 5

N - 3
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N - 5

N - 3



N - 5 ~11 SIl5 SID 82lI

~
N - 5

DWG. NO. - 1. P. - 556 3 - 8
3111 llS5 N - IiN - Ii

N - 3 232 N - 3 BLUE R~CK MINING
11&20

'" N - 2
C~RP~RRTI~N LTD.N - 2 . ,

~ BIG ONION PROSPECT
N - 1 '" 'll~ 170 21110 '" N - 1 . , ., SMITHERS AREA

RESISTIVITY lAPP.) IN Ottt FEET / 2w RESISTIVITY lAPP.) IN OHM FEET / 2.
OMINECA M.D., B.C.

-, ' -. IWW' • 35W' ' 3(J/' . 25W' ' 20W 15K • lOW 0 5E lOE 15E 20E 25E 30E 35E LINE 'NO.- .36N
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HETFL FR::TOR lAPP.) HETFL FR::TOR lAPP.) ElECTfIIU: COhFIGlRlTION
-x •• NX
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M~'

26 ." ~ 1.0 '" '" N - 1N - 1

" '"N - 2 1.0 1.3 '" N - 2 " '", .
" '"" '"" '"PlllTIIt«i " '"N - 3 7.0 31 N - 3 ~INT -X X .. SOO·
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Of RNllI1FLllUS ZONES

N - 5 16 ~ III III • 13 11 N - 5 OEFINITE
PMBllBL£ 111111111I1111I
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FREUNCIESI 0,31-5.0 CPS.- . IMJI 35W 3lJj • 25W' • 2lIl lsar. llIl ' Sf ' 0.. 5£ ICE. 15£ _ 20E 2SE 30E 35£
. . .
I I

FREtI£NCY EFFECT lAPP. ) IN :c FREtI£NCY EFFECT lAPP. ) IN X NOTEt CONTlU\S AT
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N - 1 III

..Jlf
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'"..J\ :--.-.---: ~
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~iy Ilate: f.bru,r, ,~. I

N - 3 '.7 1.2 '.7 ••• N - 3 .
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t::" INDUCED POLARIZATION AND RESISTIVITY SURVEYN - 5 ••• 7.2 '.5 7.S N - 5
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INDUCED POLARIZATION AND RESISTIVITY SUAVEY
lInE. THIS I'l.m IllS mIIIllCED IIJTH III Jill 3lIII7S a.rum. 11II A CA ClIP rut'lTEII

McPHAA GE~p~rSICS

NOTEI CllNTOUAS RT
LOGARITtt1IC INTERVALS
1.-1.5-2.-3.-5.-7.5-10

FREW::NCY EFFECT IAPP.l IN X

I' 1.1 1.5 III III N - 1

I' 1.1 '.0 III N - 2

2.' 1\ 10 1.' 5.1 N - '3

III 5.' 1.1 ..0 5.1 I.' I.' N- 1&

III III "I ... &.0 ~ 5.1 1\ N - 5

FREW::NCY EFFECT IRPP. J IN X

N - 1

N - 2

N - 3

N - 1&

N - 5
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~

SlIi

~
870 ,N - 50·'

DWG. NO.- I.P.- 5563 - 9
N - 1& 11\ iIlO lIi8 820 1110 N - 1&

N - '3 2110 N - 3 BLUE A~CK MINING
N - 2 1820 ... C~AP~AATI~N LTD.N - 2

BIG ONION PROSPECT
N - 1 115 11\ 11\ N - 1 SH ITHERS AREA

RESISTIVITY IAPP.l IN OHH FEET / 2. RESISTIVITY lAPP.l IN OHH FEET / 2_ OHINECA H.D•• B.C.
. , .. -. !.10M 35M 30M 2SH 20W 15W 10M 5W 0 5E lOE 15E 20E 25E '30E '35E LINE-NO.- . -28N! ! I
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N - 1 - 51 11\ ... N - 1
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N - 1& ...
·k'·:~
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N - 5 ... II , N - 5.• DEFINITE5.8 5,'
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N - 1& 13l1O lD! 1&2 lIlIlI N - 1&
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. , - , - . - 'II~ . '35W • '3(Jj '2SW '2QW 15M 1~ 5M 0 Sf lOE 15E 20E 2SE 30EI , I I I I I I I I LUE NO.- I 1, 20N
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N - 1 0.8
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N - 1& ,.,
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PNIBRBLE 11I11I11I111111

POSSIBLE "",

Ff£UN:IES. 0,31-5,0 CPS IIUE ~;.~ 1970IllIl •. 3SIl 30l . 2511 . 2lIl .J511 Jill liIl . '. 0 '. 5E _ .IOE 15£' 20E 25E 30E ~t 0 ___ '0 ",I ! ! I I I I I I I ! I ,
~-;.,.o 1c.,,\. ~ ...

fflEUN:Y EFFECT IFI'P. ) IN X fflEa.ENCY EFFECT IFI'P. ) IN X NOTE. CONTllIIS RT - ~ ~_!~d4-fI:
LOGRIUTttHC INTERVIl.S

N - 1 ... ... I.' ',7 S•• 7.5 ••• I'
~

N - 1 1.-1.5-2.-3.-5.-7.5-10 mT~ </c::::'Ii,Z2) ,,~II 12 ...
~" ./

. '-~'Gl~t.'tl.?
N - 2 III 5.0 10 I' I' II 12 N - 2

.~,~;fI.7d'"
12 Ex If., ate r ...I\Jo(, :' "71

N - 3 2.1 I' 12 N - 3

McPHRR GE~PHYSICSN - 1& '.5 (U) 5.' II ••0 N - 1&

~ INDUCED POLARIZRTION RND RESISTIVITY SURVEY
N - 5 (t.OJ II N - 5

1IrTE. lHl' PlaT IllS mDlCEIl IlllH III I" 3lIOI'1s ciIrIsmlllll A CA.ClII' PLmTEII



N 5 N - 5 , .
DWG. N~.- I.P.-5563-LL

N - Il 2211 2162
""--- IU" ~2S! N - Il

(:) BLUE R£1CK MININGN - 3 190 S83 .. N - 3

C£1RP£1RRTI£1N LTD.
~N - 2

-~
288 2IlS 222 2lllI N - 2..

" 390
~ ~

BIG ~NI~N PA~SPECT

N - t 6llO Zl&9 251 N - t < SH ITHERS AREA

P£SISTIVITY lWP. J IN Ottt FEET I 2.
OHINECA H.D•• B.C.

P£SISTIVITY lWP.J IN Ottt FEET I 2.

20W t5W tOW 5W 0 5E lIE: 15E 2lE: 25E 3(E 35E 1lIE: tINE N~. ':". 12N . -, ! , I

, , , , , , , , , , , , , , 1111......................

ELECrRCH: CM'IGUMTION!£Til. FACTOR lWP.J !£Til. FACTOR lWP.J
NX

N - 1 5.0//

/(~
211 20 38

~
53) 18 N. - t
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N - 2 12 .. 311 N - 2. " ,

" ,
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PlOTTING " ,
" ,

N - 3 18 2S 15 IS N.- 3 PtlINT -X X. SOO'

N - Il 20 ( 22 /~ N - Il SURFACE PRC..ECTION
~

llf RNOIR..OUS ZONES

N - 5 N - 5 [EfINITE
PMBfIl..E 1111111111I111I

POSSIBLE "",

FP£o..ENCIES. 0.31-5.0 CPS
2lII ISM till 5Il . 0 SIE .' . tlE ISlE 2lE 2SE SeE SSE -. - ,

FP£o..ENCY EFFECT lWP.J IN X FP£UNCY EFFECT lWP.J IN X NOTE. CONTOS AT , .

LOGAAITtttIC INTERVFl..S

N - t N - 1 1.-1.5-2.-3.-5.-7.5-10,.. ". ••• I., I' I'

~N - 2 II ..2 N - 2 f4i1J~: February 25, 1971
.:,

N - 3 "'. ••• '.0 ... '.2 '.7 ... N - 3 • . ... McPHRR GE£1PHYSICS
N - Il ... S•• 7.' ... / •• 1 7.'~ N - Il.., ••• I - ;

INDUCED POLARIZATI~N AND RESISTIVITY SURVEY
N 5 N - 5 .
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McPHRR GEfjPHYSICS
, '.

NOTEI CONTllJRS AT~.

LOGARITItlIC INTERVALS
1.-1.5-2.-3.-5.-7.5-10

N - II

N - 2

N - 3

N - 1

ffiEUNCY EFFECT 1Af'P. ) IN Yo

,., S" ..1

~~
S.1 S.'

'.2 5.' '.1

5.8 ',5 ',5 1.0

11\ 5.' 5.. S" 2.1 '.1 1.1 1.8 11\

ffiEll.ENCY EFFECT 1Af'P. ) IN X

N - 5 N - 5

OWG. N~.- I.P.-5563-12
N - q 1117 123 U,

~
, N.- q. -' . ,

BLUEN - 3 61 168 99 7S 58 N - 3 RfjCK MINING
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BIG ~NI~N PR~SPECT
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1Af'P. ) IN otI1 FEET / 2" RESISTIVITY lAPP. ) IN OHM FEET / 20
~INECA M.O.• B.C.RESISTIVITY
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''ETfI. FACTOR 1Af'P. ) I£TII.. FACTOR 1Af'P. ) ELECTRmE CM"IGUPElTION
-X NX •• X......

N - 1
~
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~
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N - 2 59 "" " N - 2 " ,
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~
PLOTIING " ,
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N - 3 f17 '" 23 26 N - 3 POINT -X X. 200'

~~~N - II 89 19 22 39 ... 1 • N.- II , . stNACE PRO-ECT ION
CF FlNOI'R...llJS ZONES

N - 5 N - 5 OEFINITE
PROBABlE 1111I111/1/1/11

POSSIBLf "",

ffiEllJENC IES I 0,31-5,0 CPS
II6E . Il8E 5llE 52£ 5lIE 56E 5llE, _ &lE. 62£, -" 1Nf,. , 66E sa: 7lE 72£ 7V: 76E 79E

N - 1

N - 2

N - 3

N - II

N - 5 N - 5
INDUCEO P~LARIZATI~N ANO RESISTIVITY SURVEY
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N - 5 N - 5

DWG. N~.- I.p.-5563 -13
N - II 153

~
153 173 198

~
128 98

'- lOS
118 N - II

-.BLUE R~CK MINING.215 lljq 156 11&3 llW 6B N - 3N - 3

C~RP~RRTI~N LTD.2S6 109 201 1,. 139 8 51 N..-· 2N - 2

BIG ~NI~N PR~SPECT"'-N - 1 3lN 117 117 -123 100 1~ 119 118 7S 87 N - 1 SM ITHERS AREA

RESISTIVITY (FI'P. J IN Ott! FEET / 2- RESISTIVITY (FI'P. J IN 0HI1 FEET / 21J
I'MINECA M.D•• B.C.

25101 20W 15101 lOW 5W 0 5E lOE 15E 20E 25E 30E 35E 1l0E liSE 50E . LINE N~.- tm. ! I • . -
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1 It.7
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-23 22 18 N - 1N -

"- ./N - 2 7.1 11 -22 22 2S N -·2 - "- ./. . "- ./
"- ./

PLOTIING "- ./
~ "- ./N - 3 10 18 - 18 16 III 98 N - 3 ,- I't'INT -X X= SOO·

N - II /12 ott~ 17 /:\ ,/ 141 N --II SlNACE PROJECTI ON
a:- RNOtR..OUS ZONES

N - 5 N - 5 ~FINITE

PRll8ABLE 11111111I1111I1

I't'SSIBlE /////

FREQLENCIES. 0,31-5.0 CPS
25M 201 ISW UI. SW 0 SE • _ lIE . lSE -... 20E 2SE 3lE 35£ !ME I4SE 5lE• !

II

FREQLENCY EFFECT CAPP.J IN ;( FREQLENCY EFFECT CAPP. J IN % NnE. CONTaJRS RT _
lOGARITItfI C INTERVRlS

N - 1 I.e I.e I.e 2.' 2.e 2.' 2.7 2.1 'l.e N .,. 1 1.-1.5-2.-3.-5.-7.5-10

N - 2 I.' - 2.1 2.7 2.5 '.7 2.' '.2 s.e e.1lI N - 2

N - 3 2.2 ,., ~.O 2.' 2.e ,.~ e.7 N - 3 • - -
N - II '.2 2.e ~ 2.' '.e 5.' 5.' N - II McPHRR GE~PH),SICS

I .
INDUCED POLARIZATION AND RESISTIVITY SUAVEYN - 5 N - 5 .
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INDUCED PllLARIZATIIlN AND RESISTIVITY SURVEY

McPHRR

IoCTEI CONTOURS AT
LOGARITHMIC INTERVALS
1.-1.5-2.-3.-5.-7.5-10

N - 3

N - 1

N - 2

N - II

N - 5

FREQUENCY EfFECT lAPP.1 I N Yo

5.2

FREWENCY EFFECT lAPP. I IN Yo

N - 1 1.5 I .• 1.1 1.2 2.1 0.7 0.9 0.5 a•• 1.0 2.8

~
8.0 5.9 5.9'- ./

N - 2 1.8 1.8 I •• 0.9 0.7 0.' 5.7 7._ 5.1 8.1 8••

N - 3 0.9 1.7 2.0 2.' 1.1 1.0 8 5•• 1.'

N - .. III 1.' I.' 2.1 2.5 1.9 1.7 1.7 1.9 0.9 5.2 8.2 8.' 7.2

N - 5
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DWG. Nll.- I.P.- 5563 - 15
N - .. 11\ lOll 90 11

~
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N - .. 15 10 20 28 ~ I 21 128 SURFACE PROJECTION99 N.-II
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INTER FICE MEMO

CYPRUS EXPLORATfON CORPORATION LTD.

VANCOUVER OFFICE

te: November 16 I 1970

Ref: 758 -CVL

,
10 iL~'V I

'I~m'r I -WE"~'11O .u"
' ..

-_.~..~ ....

. A. MARK NOV 19l9'10, .r , r~:.l.l_I~I• B. P. SAWYER 2 bOO/ ~:

McPhar I. p. Re port on Big 01"1kf..h, 7
P4 e

To: C

From: J

Subject:

I enclose for your information and file a copy of the report
on induced polarization and resistivity survey of the Big Onion property I

which wa s received today from McPhar.

JBPS/aw '""

Enc:
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