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-furnished a map of the metallically conducting countent o

‘SUMMARY

The present induced polarization survey has

rh

the bedrock which may be useful in outlining areas containing
commercial type sulphide mineralization.
The survey has revealed periferal areas of high

o a central area of low to

chargeabilities surrounding

moderate chargeabilities. The,peakvchargeabilifies (induced
polarization effacts) observed on the propeiﬁy cculd be
explained by distributions of metallically conducting material
in the subsurface of up toAaggut 8% by volume which could
consist of suiphide ﬁineraliéation, magnetite, carbonaceous
material and/or other polarizable conducting minerals in
unknovn relative proportions. ‘

A compilation of all available geological}‘geo-
chemical, and magnetic data with the present induced polarization-~

resistivity results is recommended. Cn the basis of such a

review diamond drilling may be recommended to test different

~environments occurring within the survey area which may be

favorable for the occurrence of a porphyry-type copper deposit.
Additional induced polarization surveying may be warranted if

results are favourable.
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REPORT ON
INDUCED POLARIZATION SURVEY
CARMACKS ARZA, YUKON
ON BEEALF OF
YUKON REVENUE MINES LIMITED

INTRODUCTION 

~ During the period from September 26 to October 19, 1968, a
geophysical field party under the direction of Mr. Francis Bourqul executed
an induced polarization survey in the Carmacks area, Yukon on behalf of

Yukor: Revenue Mines Limited.

The property lies approximataly forty miles west of Carmacks and

'is reached by unimproved road., The claims lie on the south side of the Big

Creek Valley and are wooded by spruce trees. Elevations on the survey area

range from about 24507 to 4500! above sea level. The mineral claims
covered in whole or part by this survey are listed on the title page of
this report and are shown on Plate 2 on the scale of 1! = 400', These
claims are held by Yukon Revenue Mines Limited.

Seigel MK VI time domain (pulse-type) induced polarization equipment
had been emnployed on this property.. The tranémitting unit had a réting'df
2.5 kw and equal on and off times of 2.0 seconds. The receiving unit was
a remote, ground-pulse type triggered by the rising and falling primary
voltages set up in the ground by the transmitter. The integration of the
transient polarization voltages takes place for 0.65 seconds after a 0.45
seconds delay time following the termination of the curreat on pulse,

The purpose of an induced polariéation survey is to map the sub-

surface distribution of metallically conducting mineralization beneath the
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grids covered. In the present area such mineralization could include

chalcopyrite, pyrite, and other sulphide minerals. As well, magnetite, graphite

and -other metallically conducting minerals can cause responses not always

distinguishable from sulphide mineralization by the electrical characteristics

-alone.

:The,accompanying co?yvof H. O. Seigel's péper entitled "Three Recent
Irish Discovery Case Histories Using Pulse Type Induéed Polariza;ion" gives
a description of the phenomena iﬂVolved in this type of survey, the equipment
employed,'thé field procedures and the nature of the resulté obtained over
various base metal ore bodies. -

On the present property a base line wes laid out ofiented north-
south and grid lines were established oriented perpendic&laf thereto at

300" centres. The three electrode array with electrode spacings of 400!

and station intervals of 200! was employed for reconnaissance purposes. In

addition, the three ‘electrode array with electrode spacings of 600%, 3007,
200',.100%, 50% and 25' was employed in certain areas of interest to give

additional detail.

GEOLOGY

The geofogy of the Revenue Creek property is described in a report
by Doﬁglas D. CampBell dated November 17, 1967. Plate 2 of the present
report shows‘ﬁhe generalized geology of the central part of the survey area
as mapped by R. A, Granger of Yukon Revenue ﬁines Limited. Host 6f the area
is overburden covered but a2ppears to be underlain by intrusive rocks of a
granodioritic composition, Different phases of ﬁhese intrusives have been
distinguished; the most important possibly béing an altered rock which has
been termed 'brecciated pofphyryﬂ.- Dr. Campbell believes that this brecciated

rock may be pipe-like in structure and could be a favorable indication for

B
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the presence of 2 disseminated copper deposit, High grade veins containing

o
(=4

chalcopyrite have been found. As well, disseminated chalcopyrite‘and pyrite

have been observed to occur within the breccia and the‘surrounding

granodiorite. Schistose rocks have been noted south and west of the grid.
Soil sampleé taken in the central part of the présent survey areab

have been assayed for copper. The generalized results of this work are shown

on the geology plan of Plate 2.

DISCUSSICON OF RESULTIS

 P1ate 2 conéisté of three plans on the scale of 1M = 400', The
geology plan is a generalizatior of the mapping dore by Granger with the
copper geochemical results superimposed. The resistivity and chargeability
contour plans afé for the observations taken with the three electrode array
and the 400' electrode spacing. The contour interval for chargeability is
5.0 milliseconds,ﬁhile a2 logarithmic contour interval showing the 200, 400
and 800 ohm-~metre contours has been'chosen for thé resistivity map.

Plate 3, on the scale of 1" = 400', shows the detail geophysical

results in profile form. Two parameters are plotted separately; chergeabilit

(the induced polarization characteristic of the rock) in milliseconds, and

resistivity in ohm-metres. Tﬁe.vertical scales for these profiles are
1" = 10.0 milliseconds for chargeability and 1" = 1000 ohg-metres for
resistivity. The interline spacing is not to scale. Different symbols
explained in the legend have been used to denote the observations taken with
the different electrode spacings. As well, for Line 24 S a profile has been
plot}ed of magnetometer results §upp1ied by Mr. Granger.

The observed chargeability values for the 4007 electrod¢ spacing

reconnaissance survey range from 2 low of 6.5 to 2 maximum of 47.5 milli-

seconds., These chargeabilities are considered to be of a moderate to high
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level by normal standards, Those areas where the chargeabilities are in
excess of 20.0 milliseconds have been shaded on the chargeability contour
plan. The chargeability results indicate that the entire survey area is

underlain by rocks containing some metallically conducting material varying

"in percentage from about 1% by volume in the centre of the grid to a maximum

of about 8% by volume in the southeast cofﬁer of the grid. The»high charge-
ébility areas are peripheral to the grid while the lowest chargeability -
obsefvations occur in the central portion; coinciding more or less with the
brecciated porphyry rock type.

Detail observations have been taken on sections of Lines 18 N and

24 N over the northwest area of high chargeability. Quantitative inter-

‘pretation of these results indicates that the bulk of the chargeable

material lies at depths below 70' from the ground surface within most of the
shaded area on the chargeability plan of Plate 2. In two places, near 45 W
on Line 24 N and near 40 W on Line 18 Nj polafizable ma;erial contained in
narrow bodies likely‘approaches to within 35! and 20! or perhaps closer to
the ground surface on Lines 24 N and 18 N respectively. High resistivity
values for the short electrode Spacingé indicate ﬁhat the ovefburden‘mgy
have a higher resistivity than the bedrock.

Detail observations on the west ends of Lines 15 S»and’18 S lie
within an area of high charoeébility inuthe southwest corner of the grid.
Quantitative interpretatioﬁ of these results indicates that the upper surface
of the main polarizable body is about 70 below ground surface. The narrow
spacing profiles indicate that in some places, such as near 40 W on Lire 15 S,
some metallically conducting material may occur withia 40' of the surface.

Some magnetic surveying has been carried out on the survey grid
and although all the results are not presentiy available to the writer, an’

.

earlier review did not reveal any direct correlation between magnetic and

v



induced polarization features. One magnetic profile has been plotted on
Plate 3 for Lire 15 S, Although two small magnetic highs indicative of

near surface magnetic features occur, the general character of the magnetic
ot [=3 [=4

profile does not indicate any correlation with the induced polarization

~enomaly.

The:resistivity results show a variation in apparent resistivities
from less than 200 ohm-metres to a maximum value of 1420 ohm-metres. The
resistivity patterﬁ does not correspond directly with the cheroeability
pattern nor to the interpreted distribution of rock typss. Since the over-

burden appears to be of much higher resistivity than the bedrock, the observed

changes in resrst1v1ty may be more due to changes in ove*b"rdeﬁ thickness

than to any characteristics of the bedrock.

CONCLUSIONS AND REGCOMMENDATICNS

-sulphide mineralization. To date, low

Three areas near the borders of the present survey grid are under=-
lein by rocks of relatively high inherent chargeabilities indicative of large
volumes of rock containing appreciable content of
material. Moderate chargeabilities in the centre of the grid in the area
underlain by a brecciated porphyry rock type reveal that this rock carries
from zbout 1% to l % by volume of metallically conducting material, which
from present geological and geochemical'data could be, at least partly,

<

rade copper samples have been taken
and a limited zmount of diamondvdrilling has been done. No distinct charge-
2bility increases are noted to occur near this central aree so that the
induced polarization results do net indicate any significant inerease in
metallically conducting content within the areaz bealieved to be underlain by

the brecciated rock type. ‘ -

Due to the extensive overburden cover, very little is known of the

ya
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-geology of the areas of highest chargeabilities so that it is difficult to

predict the type of ically conducting material which may ceuse the

o

post

metal

anomalies. Since schist rocks which may contain sulphides as well as other
conducting minerals are known to occur near the grid, their existence in
the areas of high chargeabilities must be considered a possibiliity.

The geochemical survey does not cover the entire area surveyed by

induced polarization. It is recommended that this survey be extended to cover

‘the present anomzlous areas, In addition, a magnetometer survey may provide

valuable éid in intérpréting the geology < the proberty and therefore the
significance of the presentAresults. Since hydrothermal alterztion may be
important in the 1océlization of sulphide mineralization, and since the
distribution of magnetite is often affected by such alteration, the magnetic
data nmay Be important inidiscerning zones which may carry commerical type
sulphide mineralizétion. -

Since geochemical and geological work to date indicates that
copper sulphide mineralization occurs on the property, the present areas-of
high chargéability may be of possible significance. These zones may be
expected fo contain the highest metallic centent; however, they may not
necessarily contain the highesﬁ cbpper vélues. A thorough compilation should
be made of ali available geological, geoéhemical, andAgeophysical data in
oxrder to select diamond drill targeté which would most efficiently explore
the different geological environments which may occur. The present detail
chargeability results will be useful in precisely locating diamond drill .

holes in the areas of high metallic content.
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Extensions to the present induced polarization grid would be -

predicated on the results of a program of diamond drillirng.
Respectfully submitted,

SEIGEL ASSOCIATES LIMITED

RNACESS

Jon G. Baird, B.Sc., P.Eng.
Geophysicist '

October 31, 1968

Vancouver, B.C. o K\DC&% le.\.a’b\/ ‘
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Extensions to the present induced polarization grid would be -

predicated on the results of a program of diamond drilling.
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Harold O. Seigel

President,
Harold O. Seigel & Assoc., Ltd.,
Downsview, Ontario

Annual General Meeting,
Toronto, March, 1965 .

Three Recent lrish Discovery

Case Histories Using

Pulse-Type Induced Polarization

Transactions, Volume LXVIII, 1965, pp. 343-348

ABSTRACT

In the intensive Irish exploration program which has
followed the discovery of the Tynagh deposit (Northgate
Exploration, Ltd.) in 1962, three base metal discoveries

‘have been made to date. These include the lead-zinc-silver

deposits at Silvermines (Consolidated Mogul Mines, Ltd.),
which are now being readied for production, the copper-
silver deposit at Gortdrum (Gortdrum Mines, Ltd.) and
the lead-zinc deposits near Keel (Rio Tinto-Zinc Ltd.).
Each of these discoveries is the result of a combined
geological-geochemical-geophysical exploration sequence
in which pulse-type induced polarization surveys defined
the precise location and lateral extent of the near-surface
metallic sulphide mineralization and guided the initial
drilling program. Whereas the Silvermines mineralization
is, in part, composed of massive sulphides, the other two

- deposits are characterized by generally less than 5 per
» cent conducting sulphides and constitute an excellent dem-

onstration of the unique merits of the pulse-type induced
polarization system.

MABRhrRRRuRRRRRRRRRRRT

Introduction

OR the benefit of those who are unfamiliar with

the induced polarization method in general or
with the pulse-type method in particular, a few in-
troductory remarks will be directed on the system
employed in the present case histories. Those who
wish a fuller treatment of the subject are directed
to Seigel (1962),* which paper also includes an ex-
tensive list of references.

Induced polarization, in its broadest sense, means
a separation of charge to form an effective dipolar
(polarized) distribution of electrical charges through-
out a medium under the action of an applied electric
field. When current is caused to pass across the in-
terface between an electrolyte and a metallic con-
ducting body (Figure 1la) double layers of charge are
built up at the interface, in the phenomenon known

*Seigel, H. 0., “Induced Polarization and its Role in
Mineral Exploration,” C.I.M. Bulletin, Vol. 55, No. 600,
pPp. 242-249; Transactions, Vol. LXV, pp. 151-158; 1962.
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Figure 1.—Induced Polarization Agents.

to the electrochemists as “overvoltage.” This is the
phenomenon which can be utilized for the detection
of the metallic conducting rock-forming minerals such
as most sulphides, arsenides, a few oxides and, un-
fortunately, graphite. In addition, effective dipolar
charge distributions occur to some extent in all rocks,
due to ion-sorting or membrane effects in the fine
capillaries in which the current is passing (Figure
1b). Induced polarization responses may therefore
arise from metallic or non-metallic agencies. For-
tunately, the latter generally fall within fairly low
and narrow limits for almost all rock types, although
there is still no reliable general criterion for differ-
entiating overvoltage responses from graphite and
metallic sulphides, or for distinguishing between the
responses of one type of sulphide and another. Despite
these limitations, the induced polarization method has
amply demonstrated its value in mineral exploration.
since its initial development as a useful exploration
tool in 1948. (Wait et al., 1953).%%

#x4Qvervoltage Research and Geophysical Applica-
tions,” Pergamon Press, 1959, edited by J. R. Wait.
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