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O o 1. INTRODUCTION

At the request of Dr, S.E, Malouf, a detailed ind\iced polarization |
and resisiivity survey has been completed on a portion of the Rexdale Claim
Group on behalf of Copper l.ode Mines Ltd, The Claim Group is located in
the Fredhart Lake Area of the Red Lake Mining Division of Ontario.

A previous electromagnetic survey has located several conductors

omthe Prpperty, and a magnetic survey is currently being completed by the
staff of Copper Lode Mines Ltd. A drilling program has been completed on
the property, and a zone of copper -bearing mineralization has been outlined

in a region from the Baseline to about 2450S between Line 16+00Wland
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- Line 10+00W,

¢ . The zones of mineralization have i:o‘mplex fshapés. They are
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contained within tightly folded bands of quartz-sericite schists, and some

bands of magnetite rich rocks are also present. The induced pofarization )

r o

and resistivity survey was planned in an attempt to better locate the ‘edges

of the known zone of mineralization and to locate dny other, unknown zones

of similar mineralization that rigight be present,

2. IsRESENTATION OF RESULTS

o

' following enclosed data plots,

in the notes preceding this report,
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The induced polarization and resistiyity. :_'esults are shown on the

The results afd j?lottod in the h;amzer described
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Two plan maps are also enclosed with this report.

Rexdale Claim Group IP Grid; 1" = 200'  Dwg.IPP 4433
Rexdale Claim Group Central Area,
with drill holes; 1" = 100! Dwg.IPP 4446

The definite and possible induced polarization anomalies are indicgted by
solid‘and broken bars respectively on these plan maps as weil as the data
plots. These bars represent the surface projection of the anomalous zones
as interpreted from the location of the transmitter and receiver electrodes ’
when the anomalous values were measured,

Since the induced polarvization measurement is essentially an
a\?é;ag'ing process, as are all potential methods, it is frequently difficult
to exactly pinpoint the source of an anomaly.' Certainly, no anomaly can
be located with more accuracy than the spread length; i.e. when using 200
foot spreads the position of a narrow sulphide body can only be determined
to lie between two stations 200 feet apart. In order to locate sources at some
depth, larger spréads must be used, with a corresponding increase in the
uncertainties of location. Therefore, while the center of the indicated anomaly
probably corresponds fairly well with source, the length of the indicated
anomaly along the line should not be taken to represent the exact edges of the
anomalous material.

The axes of the magnetic highs,. gnd the drill hole locations shqwn

on Dwg. IPP 4433 and Dwg. IPP 4446 were taken from data supplied by the

staff of Copper Lode Mines Ltd,
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. 3. DISCUSSION OF RESULTS

i

.‘ Numerous definite, large magnitude IP anomalies were located
by the survey on the Rexdale Claim Group. 4s shown on the plan maps,
most of these anomalies can be correlated into zones. The sources of some

of the anomalies are known from drilling, but others are untested.

Line 40E
Only the northern portion of the line has been surveyed: Two
" ‘weak, shallow, narrow anomalies are indicated, but no furtieer work is

warranted at this time,

Line 36E
A definite, large magnitude anomaly is centered at 185 on this

. line (Zone A)s The éource of the anomaly is indicated to be at some depth,

Line 32E
The anomaly at Zone A is centered at 16S on this line. Since

the maximum apparent IP effects are measured for n = 1, the source of
Zone A can be betfer located and evalt;.ated using shorter.electrode intervals,
As explained in the Appendix following this report, a shallow, narrow source
can best be evaluated using short electrode intervals. |
Line 28E

| On this line the shallow anomaly {(Zone A)'js cente_red at 17S.

There is a possible second anomaly at depth at about 148, that may be an

Pl

6£f-the-end effect from Zone B to the west. .




Line 24E

— -

The source of Zéne B is centered at 13S on this line, and the
depth to the top of the source is indicated to be 200 feet, or more. In
addition, there is a narrow, shallow anomaly (Zone C) at 4N to 5N that"

should be checked with shorter electrode intervals,

" Line 20E
The two anomalies are present on this line also., The anomalous

patterns are very similar to those on the lines to the east,

Line 16E
The anomalous pattern at Zone B is the same here as on the

"y

lines to the east. The northern anomaly is mt preseﬁt on this line, !

Line 12E

" The anomaly at 14S to 12S (Zone B) indicates a narrow, shallow

“
source. As explained in the Appendix, the source can be better evaluated
Y

using shorter electrode intervals. The anomaly is large in magnitﬁde, and

the source is indicated to be concentrated metallic mineralization,

There is a weak, shallow anomaly at 10N to 14N that does not

correlate into a zone, There is a copper showing exposed in a trench at this
point that is of some interests The anomaly should be checked using 100 foot

electrode intervals, and intébmedia_te lines should be surveyed,

L3

Line BE

The anomaiy at Zone B is still quite definite, The weak anomaly

»
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at 8N to 10N forms the eastern end of Zone D.

Line 4E "

The IP results from this line are very different from those
on the line 400 feet to the east. Zone B is present at 12S to 10S and Zc;ne D
is at 10N to 12N. Since both are ghallow, they should be checked using
shortér electrode intervals. |

The complex, double anomaly at 2N to 6N forms the eastern

 end of Zone E, In addition, there is a moderate magnitude, shallow source

at 45 to 25 (Zone F)s This anomaly appears to be due to a narrow zone of

concentrated metallic mineralization; it could therefore be of considerable

eclbx;omic interest. It should be checked using 100 foot electrode intervals, -

Line 2E

The two mrost definite ahomalies on this line are cenfered at
11S (Zone B) and at 3S (Zone F), The anomalous patterns are very similar
to those on the lines to the easts’ The n = 1 values are vdefinitely anomalous,
so that the source can be better loca.ted and evaluated using shorter electrode

intervals. -

Line 0400

On this line only weakly anomalous effects were measured from

Zone F. The anomaly at 128 to 10S (Zone B) has its source at depth.

Line 2W

The 200 foot spread results on this line show overlapping anomalies

1]
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that extend from 145 to 5S, There is a source at depth at 14S to 128 that

is the extension of Zone B, The shallow anomaly centered at 9S forms the

L4

L)

eastern end of Zone G.
The detail with 100 foot electrode intervals confirms the
narrow, shallow source at 10S to 9S; it could be better evaluated using
50 foot electrode intervals,  The detailed measurements indicate the‘presle‘nce
of a second, narrow source, at depth, at 6S to 5S {(Zone .H). This northern-

“,.:most source is not evident in the anomalous pattern for 200 foot spreads.

Line 4W

The 200 foot spread results on this line show several of the
sei;a,rate anomalies. There is a source at depth (Zo:ixe B) at 128, a shallow' ,
anomaly at 10S to 85 (Zone G), and a source at depth at 6S that may be an
off -the-end effect from Zone H,

The weak source, at depth, ét 2S to 0+00 forms the eastern
end of Zone K. The weak, shallow anomaly at 2N to 4N correlates with

the long, weakly anomalous Zone E.

Line 6W

The measurements with 200 foot electrode intervals on this
line show three anomalies of varying importance. The strongest anomaly is
centered af 10S to 8S (Zone.G); the anomaly should be checked using 100 foot
electrode intervals., The shallow anomaly at 4S to 2S correlate‘s with
Zone K, and it should be checked with shorter electrode intervals also,

The moderate magnitude anomaly centered at 2N to 4N correlates

with Zone E; this is the most definite anomaly correlating into Zone E, and
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detail would be warranted, The 100 foot spread detail should be used to

better evaluate the source; élosely spaced parallel lines should aiso be

r
’

surveyed,
Line 8W
14

This line passes near the eastern end of the knowp zone of
mine.ralization; the anomalies located are of definite intérest.. The
detailed measurements with 100 foot and 50 foot electrode intervals
clearly:outline the sources. There is relatively strong, broad anomaly, .
at depth, at 10S to 9S; this anomaly correlates with Zone G, The anomaly
is more clearly outlined here than on the lines to the east,

The complex anomaly at 3S to 0+50N cor'relates with the western
end of Zone K, and the eastern end of Zone L. The IP anomalies that
correlate into Zone L are due to the mineralization in the known zone.

The anomaly at 6S to 55 has been checked with 50 foot electrode
intervals. The results show a very strong, relatively broad, irregular

source. The IP effects must be due to a volume of concentrated metallic

mineralization,

Line 10W

The 200 foot spread results on this line show an irregular
anomaly that extends from 11+00S to about 6+00N, The anomaly just south
of the Baseline correlates with the known mineralization. The anornalous

patterns overlap, and detailed interpretation is difficult.

Most of the measurements made in this interval are anomalous,

"

L4
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The results suggest a wide zone containing variable concentrations of

weak mineralization. Within this general anomaly there are smaller

volumes of more concentrated mineralization, The extret;aely large’

magnitude IP effects at 25 to 1S are some of the strongest we have ever
measured; the anomaly appears to correlate with the shallow portion of the known
mineralization,

The 100 foot spread dats shows a shallow source at 2S to 1S

{Zone L) and a broader, weak anomaly at 9S to 88,

Line 11W
The 100 foot spread data over the known mineralization is

mﬁqh the same here as on Line 10W,

Line 12W
Only 200 foot electrode intervals were used on this line,
Several anomalies were located, and they should be better evaluated using

shorter electrode intervals,

Line 13W

The 100 foot spread measﬁrements on this line show four
separate anomalies, | The shallow anomalies at 9+00S to 8+00S (Zone G},
at 5+00S to 4400S (Zone 1) and at 1+00S to 0+00 {Zone L) could be better
located, and evaluated, using 50 fopt electrode intervids.,

The source centered at 7400S to 6+00S (Zone N) is at ﬁénsiderable
depth. | .
Line 14W

The measurements on these lines are similar to those on the

L
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. lines to the east. The 100 foot spread data on Line 14W is very much the

same as that from Line 13W, The anomaly at depth, at 7+00S to 6+OOS,

r

is somewhat more definite on this line.

Line 15W

The 100 foot spread re'sults are somewhat different on this line,
The a.nomaly just south of the Baseline {Zone L) is no lénger ‘preéent; To
the south, the anomalous patterns overlap to give an anomaly from 9+00S

to 21+00S,

Line 16W

‘This line passes west of the known mineralization south of the '
Bas;aline; there is no shallow anomaly in this vicinity. However, the
200 foot spread data, and even the 100 foot spread results, show a strong
source at depth at 0+00 to 2+00N (Zone M). The depth to the top of the
source could be as much as 200 to 250 feet,

To the south, several strong, narrow a.notfxalies are present,
| The anomaly at 44+00S (Zone J) seems to ﬁe an off-the-end effects Zone H
is still represented by tbe deep anomaly centered at 7+OOS>. The shallow
sources centered at 9+00S to 8+00S and at 6+00S could be checked

using shorter electrode intervabs,

Line 18W

The IP results are somewhat simpler on this‘ line. The results
suggest a broad anomaly from 7+00S to 3+00N. The 200 foot spread results

show a source of concentrated mineralization, at depth, at 6-!:008 and a

“
O R
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second source, at considerable depth, at 14+00N,

The anomaly has been checked using 300 foot electrode intervals.

r

The two sources have been confirmed by the data, The deep anomaly correlates

with the similar anomaly on Line 16 W to form Zone M, -
Zone G does not give an anomaly on this line, and the deep

source at 6+00S seems to correlate with Zone H,

Line 20W
The deep source north of the Baseline is not preseht on this line,
There are shallow anomalies centered at 5+00S and 14008, They should be

checked using 100 foot electrode intervals.

Line 22W

The 200 foot spread results on this line shaw the same fwo
shallow anomalies. There is some suggestion that the source is a
flat-lying zone that comes near the surface at 6+00S and 1400S., Detailed
measurements wo.uld be necessary to confirm the fact that the source is

continuous at depth,

Line 24W
The 200 foot spread results on this( line suggest tha} the line
passes off-the-end of the source. A line between Line 24W and Line 22N

should be surveyed to better evaluate the change in the source.

Line 26 W ‘ ; '
On this line, there is only a single, narrow,v ahallow source,

The detailed measurements show that the source is centered at 4450S, The
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measurements with 50 foot electrode intervals confirm the narrow source

of concentrated metallic miheralization.

Line 28W

The same narrow source {Zone Q) is present on this line,

-

4, CONCLUSIONS AND RECOMMENDATIONS

The induced polarization and resistivity survey on the Rexdale

- Claim Group has indicated the presence of numerous zones of metalliC'

mineralization, As shown on DWg. IPP 4433, most of the anomalies
locaied can be correlated into coﬂtinuous zones, Zone L correlates with
the known minérz'dization that lies south of the Baseline, Some of the '
othe'r anomalous zones have also been tested by the previous drilling,

A detailed ground magnetic survey has been completed on the
Rexdale Claim Group by the staff of Copper Lode Mines Ltd. The data
shows a magnetic high correlating wi.th the known mineralization. There
are other magnetic highs that have been outlined, Some iron formation is
present; one band was intersected beneath Line 16W, 4+00S in DDH #B-1.,

Since magnetite is metallic, these bands could also be expected to cause

IP anomalies.,

Zone A

This zone lies at the southeastern corner of hthe area covered by
the IP survey. It correlates with the southern edge of 2 weak magnetic high.
DDHD-1 seems to have tested the zone on Line 32E; sulphide mineralization
was intersected at sevexfal depths‘. The drill log {(and core, if possible)

should be examined to determ{he if further drilling is warrgnted.
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Zone B

This strong IP anomaly extends fromiLine 28E to Line 4W. On
some lines the source is khallow, and on others it is at depth, The iP anom'a.ly
lies south of ;a magnetic high and in general it does not correlate with it,
DDH E-1 was drilled on Line 24E. The h§lle was collared above the .

source at depth, and drilled to the north; a narrow zone of weak mineralization

was intersected near the collar. It is quite evident that DDH E-1 did not

-, test the mineralization causing Zone B,

On Line 12E and on Line 4E, the source of Zone B js indicated
to be shallow. The anomaly should be detailed using 100 foot and 50 foot

electrode intervals, so that drilling, or trenching, can be planned.

Zone C

This weakly anomalous zone appears to correlate with the known
zone of molybdenum mineralization, The most definite anomaly is at 4N Ato
6N on Line 24E. Since the maximum IP effect is measured for n = 1,
the anomaly should be checked using 100 ‘fo.ot and 50 foot electrode intervals.

If the anomaly is confirmed, a grid of -closely spaced, parallel lines should

be surveyed.

Zone D

This narrow, weak zone lies to the north. No further work

: ‘ : 4 ] .
seems to be warranted at this time unless the area is of specific geological

interest.

Zone E

This long, moderate magnitudehzvov‘n'e lies north of the known

.‘.
o
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mineralization; it also lies north of the magnetic high, The anomaly is

relatively strong and definite on Line 6W, The anomaly should be checked

I 4

using 100 foot electrode intervals. If the anomaly is confirmed, lines

100 feet to the east and west should be surveyed.

Zone F

This moderate magnitude anomaly was located oﬂy on
Line 2E and Line 4E. The source is indicated to be shallow and na.ri:ow
v

‘at 4S to 25 on Line 4E, There is no magnetic high correlating with this

anomaly, and it should be tested by drilling., Detail using 100 foot and 50
foot electrode intervals should be done on Line 4E in order to locate the

drilling target.

Zone G

This long zone extends'. across thev southern edge of the area
surveyed. There is no magnetic high in this area. The source is shallow
on some lines, and at depth on others, The anomaly lies south of all of the
previous drilling;: so that it has not been tested.

The source is clearlymutlined by the 100 foot spr'ead detail at
9S to 8S on Line 13W and Line 14W. The source could be better evaluated
using 50 foot spreads, but drilling could be planned at this time. An angle'
drill hole should be spotted to pass beneath 8+50S at a depth of 100 feet

to 125 {feet,

Zone H . | )

vThis zone lies north of Zone G4 At the eastern end the zone
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correlates with a magnetic high, On Line 8W, the 50 foot spread results ’
show the strong source centered at 54505, The metallic mineralization
causing the large magnitude IP effects may be associated with the iron
formation that'was intersected beneath 44+00S on Line 16 W, in DDH B-1.
However, an angle drill hole spotted to pass beneath 54508 on Line 8W at

a depth of 60 to 80 feet would be warranted.

On Line 16W, Zone H is shown at depth, centered at 7+00S,

~~..; The anomaly is north of the shallow anomaly that forms the western end

of Zone G, An angle hole (-45°) drilled to the north from 9+50S should

test both Zone G and Zone H,

Zone 1

This short, shallow zone extends from Line 16 W to Line 12W.

the zone correlates approximately with a magnetic high, This zone should

have been tested by DDH B-1, DDH A-25 and DDH A-24. The logs should be

examined, If no source is obvious, the anomaly at 6S to 58 on Line 16 W
should be checked‘using 50 foot spreads so that the source can be better

evaluated,

Zone J
This zone was located By the anomaly centered at 4+00S on
Line 16W. This position has been tested by the previous drilling

(DDH B-1, DDH A-25), The logs should be examined.

Zone K : v

This zone lies southeast of the area previously drilled, within

.3
[
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the same general magnetic high, The source is shallow, ‘at 4S to 2S, on
Line 6W. The anomaly should be checked using 100 foot spreads and
Line 7W and Line 5W should be surveyed. A drill hole should then be

spotted to test the source, L

Zone L
The IP anomaly correlates with the known zone of copper-bearing
mineralization. There is a coincident magnetic anomaly. The IP effects |

measured from the shallow portions of the sulphide mineralization are

very large in magnitude.

Zone M

This is one of the more- interesting zones located by the 11?
survey on the Rexdale Claim Group. The IP data from Line 16W ena
Line 18W suggest a source, at considerable depth at 0400 to 2+OON: This

' is northwest of the known, ore-grade mineralization, >in a region that has
not beren tested by drilling, |

It is recommended that three vertical holes be drilled on
Line 18W to a depth of 350 feet. ‘The first hole should be collared at

1400N, and the subsequent holes at 0+00 and 2+00N,

Zone N

This zone may be the northern portion of the mineralization
that forms the western g¢nd of Zone H, The résulta on Line 24W are
much different from those on Line 26 W, It is pqssible that the anomalous

¥
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pattern ds due to a fiat—lying zone that comes to the surface at Line 22W,

1400S. The measurements on Line 22W should be repeated with 100 foot spreads.

r

In addition, east-west lines should be surveyed at 4+00S and 2+00S

from 30+00W to 15+00W to try to determine if a flat-lying zone is present,

Zone O , i
This weak, shallow zone lies to the norths The measurements on ‘

Line 16 W should be repeated from 8N to 24N, using 100 foot electrode intexvals.,

The most definite anomaly from this zone is located at the north

end of Line 14W, The anomaly centered, at depth, at 16+00N is not complete,

Tﬁe'ZOO foot spread results should be extended, and lines 100 feet to each side

should be surveyed. |

Zone Q

This strongly anomalous zone extends to west, off the area covergd‘
by the survey., The anomaly has been detailed on Line’ 26 W, The 50 foot spread
detail shows a large magnitude anomaly at 4+50S; this correlates with a
magnetic high, Ther;. are also several important copper showings at this -
position,

An angle drill hole should be spotted to pass beneath 4+50S, Line 26 W

at a depth of 75 to 100 feet. :

1

mE M e e e r m E e e M M e W G G E YR e W M o e A s e W

It is obvious from the results to date, that a great deal of further

work is warranted on the Rexdale Claim Group. The drilling recommended

’

above, and the further drilling that will be necessitated by the detailed IP
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o measurements recommended, will give enough information to permit

a decision regarding further work.

: .

Philip G. Hallof,
‘Geophysicist.

" Dated: October 15, 1968
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ASSESSMENT DETAILS

PROPERTY: Rexdale Option
SPONSOR: Copperlode Mines Litd.

LOCATION: Fredhart LLake Area

TYPE OF SURVEY: Induced Polarization

OPERATING MAN DAYS:

EQUIVALENT 8 HR. MAN DAYS: 153.5

CONSULTING MAN DAYS: 5
DRAUGHTING MAN DAYS: | 15
TOTAL MAN DAYS: 4
CONSULTANT:

P.G. Hallof,

FIELD TECHNICIANS:

102.5

Y

N

173' 5’/

r

MINING DIVISION: Red Lake

PROVINCE: Ontario &
%

DATE STARTED: July 12,1968
DATE FINISHED: August 9, 1968
NUMBER OF STATIONS: 711
NUMBER Of‘ READINGS: 5218

MILES OF LINE SURVEYED: 22. 32

5 Minorca Place, Don Mills, Ontario.

J.L. Mark, 61 Borden Street, Toronto 4, Ontario.

Plus 4 helpers supplied by client.

ptario

DRAUGHTSMEN:
V. Young, 703 Cortez Avenue, Bay Ridges, Ontario.
N. Lade, 662 Emerson Court, Oshawa, Ontario.
B Marr, 19 Kenewen Court, Toronto,‘;. Ontario.:
F. Hurst, 230 Woburn Avenue, Tozﬂ'mﬁ&%
4¢
C UK, , DY

Dated: Oci:ober 17,1968
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SUMMARY OF COST

Copperlode Mines Ltd.

Transportation » Car
Freight and Brokerage
Meals and Accommodation
Telephone and Telegraph
Supplies

Dated: October 17, 1968

i

Crew

20w1/2 days Operating @ $200. 00

5 days Travel )

2 days Bad Weather ) 8 days @ $ 65. 00
*>.'1 day Standby )

Eﬁgeﬁses

$4, 100, 00

520, 00

- 309. 84
71. 80
85. 50
15,79 -~
44, 95
$5, 147, 88




‘ro‘ck, or soil, i.e. by_mn&,c‘ohduchou. ThlS is because almost all

mode of conduction changes fro‘m‘io’ni'c ~in_ othé eolutm(gus _filling the e é

NOTES ON THE THEORY METHOD OF FIELD OPERATION,

AND PRESENTATION OF DATA

- FOR THE INDUCED POLA RIZATION METHOD

Iuduced Pola;ri'zetionies a’g.eouh’y'sic's‘l»-rhe'esurer‘x;eut:i'efefs
to the .blooking actiou of polasieéﬁiou »of metaii{c _'o.r>> Té‘liec‘fvx.‘on’tcf T « N
conduofors ih a medium o'f‘_ionic solu;t:ion c,on,duofioﬁn;% "' . T |

This eleetr.o-chvenii‘ca‘l‘p’hehomenOn océuz"s“:Wheiév‘er‘ .‘
electrxcal current 1s pas sed through an Vareva !whm.h‘comems n‘;etell;c ‘

"’f

mmerals ‘such as base metal eulphtdes. Normally, when current 18

passed through the ground as in resmtunty measurements. all of the

conduction takes place through 1ons present in. the water content of the ‘

“\‘

AT
P

minerals have a much higher spécific r'esi_s.twity, than _‘grour"xd water, ,

The group of minerals commonly Ldes‘c‘rihed as "metallic" '\".fh"‘o'w.evei", B

have speci’fic resistivities much lowef;‘-than gr'ouﬁdfwaters The

"y or ) ; 5 S e

"mduced polanzatmn effect takes plaoe at those 1nterfaces where the

interstices of the rock to electronic th.the; metallic minerals present = .




in the ﬂrock.

the ions to gwe up or recewe electrons from the metalhc surface,

the rock; i e. as ions ptle up agamst the metallic interface the

B as a whole w1ll change as the frequency of the swi ,chtng is changed. o

through each metallic mterface depends upon the length of ttme that

‘current has been pas smg through it’ m one direction.

The blockmg actton or tnduced polarizattoh mentioned

above, which depends upon the chemtcal energieg neceSSar' allow

v‘}(

increases with the ttme that a d c, current 1s allowed to, flow through

resistance to current flow 1ncreases. : Eventually, there is ugh L

From an alternate viewpoint 1t can be seen that 1f the

dtrectton of the current through the system is ‘reversed repeatedly

before the polartzatton occurs, the effecttve resistwity Pf the system i

l'u

Thls is a consequence of the fact that the amount of current ﬂowmg

v,
r“
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The values of the pér’ cren't ffeqiieﬁ'cy éffect or F.E, are.
a measurement of the polarizat‘io‘n in the rock m‘ass.‘—. Howevér. s'inr‘ce"
the measuremént of tlhe dveg.‘r‘e.e of polarization is reia‘fed to the’ app?:f,ém‘
resistivify of the rock‘r.r:asé it is féimd fﬁat fhe “‘r'netal ‘f‘actc‘u: yaluéé or
M, F, are the most useful values in fdetermininé fhé .lafnount, of
polarization present in the rock mass.‘r The MFV i?glues are pbtainéd'b&‘ . |
‘normalizing the F, E, values for vé‘i"yiné ré‘sistivitié.’s; I‘
Thé induced polari.zafiﬁn hqeasurerﬁént"ié \péf.hép_s the fﬁos;" -
powerful geOphysicai meihovd for ‘the‘ di-re‘ct a‘eféctioﬁ ofiﬁétailic
sulphide mineralization, even whé‘n,'i'bis -mine\ralizb‘atiobn‘ is bf_ ‘rvr,éry ‘
low conc;:ntration. The lower limit‘of-‘voluil‘rié pér c_ént s‘iu].phi:a-e , |
necessary to produce a rec'ogniz‘abl‘eIP‘ andmaly‘\r{iilv vary w1ththe o
geometry and geologic e‘nviropment of the sé‘urce',' and th‘e vm‘e“t“ho‘d of i,
executing the survey. However, sulphide mineralization of ‘le.s's than i
~one per cent by volume has b'é‘evn detected by the .‘IP",m‘ethc‘xd under o
proper geological conditi»ons. |
The greatest applicatio‘nbf the I? me‘chqci ﬂaé been'in the o
search for disseminafea metallic ‘s‘ulphidesv of les_sb than 20% by volume.
However, it has also been used succ;essf:ully' in thé 'séafch fdz; rha“s siivé
sulphides in situations where, due .to soﬁrcvg ﬁgeome‘tbry‘,. c‘lepth"of- s‘our‘ce,
or low resistivity of surface layer,l‘the‘EM méthod can nof be fsuccéssfully: ‘
applied. The abilit;r to diffefentiatdiohiq cénducto:s, ' sbuci; as Water =

filled shear zones, makes the IP method a useful;to‘ol_‘inv‘checking'EM' o

‘
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anomalies which are suspéétéd of Bein”g' dﬁéto these c4a,uses.*

In normal field applicat‘ii‘ons‘ thé IP method does not
differentiate between the economi-ca,‘lly {mportant metallic ‘r.‘ribi‘nera;s
such as chalcopyrite, chalcocite, mdi;bdenite; galépa, etc. ,."éllndt the |
other metallic‘rhine‘rals such as pyrite. The ’indﬁéed pOiéﬂ‘zation effe;:t
is due to the total of all‘electronic conducting miﬁe‘.r'a'ls in tﬁé rock Mmass{ !
Other electronic conducting méterials whidh can produce al,n} IP reéponse |
are magnetite, pyrolusite, gr;.iphi‘te, and --séfhé-form’s of he:.l"rnafit‘e. |

In the ﬁeld proCedure, mgasﬁfémentsbn the surface are:
made in a way that allows the effecfs of vlatelr.al éhanges in the prop:elrrtbiés
of the ground to be séparated frorl;a thgve‘ffe‘cts ‘c‘>f Verﬁti'ca‘l ch'arlig‘t;s in the |
propertieé, Current is applied to thé ground af two points in distance‘l
(X) apart. The potentials are measured at two ;fher poi‘nt‘sv (X) feet’. A
apart, in line with the cur_fent electrodes is an 'int‘e‘gé'r numbexj ii‘r'xv)"tivmes
the basic distance (X). |

The measurements are‘made along a suvrvey_ed ‘1‘in’é‘,‘_ with |
a constant distance (nX) between th¢ nearest current and potential
glec‘trodes. -In most surveys, several tz;éverses axv'e‘mavdeiwith various
values Qf (n); i.e. (n) =1, 2, 3‘, 4», etc. " The kind of sﬁ;r'vey requifed
(detailed or reconnais sahce) decides the number qf values of (n}‘)‘uvs'e‘d- |

In plotting the results, 'th'e values ﬁf the apparent res‘is'tivity-,‘

apparent per cent frequency eifeét, and the apparent metal factor




-5

ine‘asured for each set of electrode positions éz:é plotteq at the i‘nAter-
section of grid lines, vone from the center point"of‘ the current ‘etleqti"od"qs'
and the other from the cenﬁer p‘c‘)int of the potenﬁal elec“trodefs. | (Seé
Figure A.) The resist{';(ity values are plotted abq\fé'thg_ line as a }'Ihirrog'.t""- |
image of the metal factor values below. . Ona s‘econidr ling,"beiow the
metal factor valﬁes, are plotted th!ei vaiﬁgs of t’hev,pex'c::en't 'ffir"eqi.ieﬁcy .'e'f‘f_pvc‘t‘. |
fn some cases the values of per c‘ernf frééueﬁcy e'izfec_t_‘areplﬁc‘)tted a’“s o
superscripts of the metél factor‘valu.ev.' -Inii.:his second‘c‘vase“ the'fl‘fequen‘ct‘_:y
effect values are not‘contioﬁ'r‘ed. 'I;heb 1aierél di'spléqé:mf-:nt of a ‘g‘ivén
value is determined by the locatién along fhe survey l{hé of thé cen'te.}r. 5
point between the cufrent and potentiai el{ect‘rodes.". The dié'té.f}_ce of Ithe (
value from the line is dctermin‘ed’ by- ,thv‘e dvistanéeb (th) bétweén the currer;t
and potential electrodes when the mea‘s‘_‘uijem_ent‘__ vc‘/a:sv n’iade.i

The separation be»tweren sender énd recéix)ezg -eklcractz"odevs is
only one factor which determines th'e':depth to which ;hg groundxs being
sampled in any particulér mrea‘e‘:qi'emenvtw. The ‘:plclv‘ts ‘thve'n,‘vgwh;nh
contoured, are not section maps of the eikectvx;{c"al;p;i-og‘e“rthiesA\gf t:he
ground under the survef line. The {ntérp'rgtatiﬁn of t}mé ‘:‘z?le(sAults from
any given survey must be -cari'ied out using thé 'qombineﬂ:'ekéerit‘:nce;v .

gained from field results, model study ‘r’esu‘lt’s»darid theoretical investi-

~gations, The posi'tion of the electrodes when_?nbrﬁalous vél__\:lesla,re "

measured is important in the interpretation, -
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In the field procedure, the interval overﬂ whic"h’th“e petenttal ‘7
differences are measured ‘i‘s the same as the interval ovver“whichfthe L
electrodes are moved after a eeries of potentiaﬂl readings has been made
One of the advantages of the irx‘durced polarizati;o'n methed is that the
same equipment can b‘e used for ‘both‘ deta‘illed and reconnaissance surveys
merely by ehanging the distance (X) ever‘which ‘the electrodes are‘irhoved
each time, In the past, intervals hav‘e been used ranging _from 25 feet
to 2000 feet for (X). In each case,- the deciéiou as to the distahce (X)
and the values of {n) to he used is. 1arge1y determmed by the expected
size of the mineral deposit bemg sought the size of the expected anomaly
and the speed with which it is demred to progress. '

The dtagram in Elgure A demenetrates the ‘meth‘o‘d‘use“d '
in plotting the results. Each value of the‘apparent resistirity, apparent "
metal factor, and epparent perjcent frequency er.f'fect‘is plotted and
identified by the positien Of, the fou‘r, .‘eleetr';ede_s’ whep the measurement
was made, It can be seen that the ve.lues meas.vured for the larger values
of (n) are plotted farther from the line 1nd1cat1ng that the thlckness 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 mcreased. When
the F, E, values are plotted”as superscr.ipts to the MF value"s the thir.dv

section of data values is notpresented and the F E, values are not

contoured.
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METHOD USED IN PLOTTING DIPOLE DlPOLE
INDUCED POLAR!ZATION AND RESIST!V!TY RESULTS

G-x->¢--—~——~nx—-——-—-—~f*¢~f~x4~'

[ l L 71 ]Ji " ijl MY | A od
| 2 3 4 5 6 7 8 9
Stotions on line » x = Electrode spread léngth

n = Electrode separation

PP

2-67 2,3-7,8 3,4-8,9"
Y PP
1,2-56 2,3-67 . 3,4-78 4,5-8B,9. Apparen' Resishvny

P PP P

p
l245 2,3-56 34 6,7 45 7.8 56 89

l234 ,3 o] 3456 4567 5678 ,7-

)\)&)ﬁ)&)&

TSSOSO

1,2-3,4  23-45 3456 4567 56-78 '6789

F.E. FE. F.E F.E. F.E,
i2-45 23-56 34-67 45-7,8 56-8,9
FE. FE F.E. F.E. ‘
1,2-5,6 23-67 3,4-78 45-89 Apparent Percent

F.E. FE. = FE - - Frequency Effect
1,2-6,7 2,3-7,8  3,4-8,9 -
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McPHAR GEOPHYSICS

APPENDIX
THE INTERPRETATION OF
INDUCED POLARIZATION ANOMALIES
FROM RELATIVELY SMALL SOURCES

The induced polarization method was originally developed to
detect disseminated sulphides and has proven to be very successful in the
search for ""porphyry copper' deposits. In recent years we have found
that the IP method can also be very useful in exploring for more con-
centrated deposits of limited size. This type of source gives sharp IP
anomalies that are often difficult to interpret.

The anomalous patterns that develop on the contoured data
plots will depend on the size, depth and position of the source and the
relative size of the electrode interval. The data plots are not sections
showing the electrical parameters of the ground. When the electrode
interval (X) is appreciably greater than the width of the source, a large
volume of unmineralized rock is averaged into each measurement. This
is particularly true for the large values of the electrode separation {n).

The theoretical scale model results shown in Figure 1 and
Figure 2 indicate the effect of depth. If the depth to the top of the source
is small compared to the electrode interval (i.e. d X) the measure-
ment for n = 1 will be anomalous. In Figure 1 the depth is 0. 5 units
(X = 1. 0 units) and the n = 1 value is definitely anomalous; the pattern
on the contoured data plot is typical for a relatively shallow, narrow,
near-vertical tabular source. The results in Figure 2 are for the same
source with the depth increased to 1.5 units. Here the n = 1 value is not
anomalous; the larger values of (n) are anomalous but the magnitudes are
much lower than for the source at less depth.

When the electrode interval is greater than the width of the
source, it is not possible to determine its width or exact position between
the electrodes. The true IP effect within the source is also indeterminate;
the anomaly from a very narrow source with a very large true IP effect
will be much the same as that from a zone with twice the width and 1/2
the true IP effect. The theoretical scale model data shown in Figure 3
and Figure 4 demonstrate this problem. The depth and position of the
source are unchanged but the width and true IP effect are varied. The
anomalous patterns and magnitudes are essentially the same, hence the
data are insufficient to evaluate the source completely.

The normal practise is to indicate the IP anomalies by solid,
broken, or dashed bars, depending upon their degree of distinctiveness.
These bars represent the surface projection of the anomalous zones as
interpreted from the location of the transmitter and receiver electrodes
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when the anomalous values were measured. As illustrated in Figure 1,
Figure 2, Figure 3 and Figure 4, no anomaly can be located with more
accuracy than the spread length, While the centre of the solid bar
indicating the anomaly corresponds fairly well with the source, the length
of the bar should not be taken to represent the exact edges of the anomalous
material.

If the source is shallow, the anomaly can be better evaluated
using a shorter electrode interval. When the electrode interval used
approaches the width of the source, the apparent effects measured will
be nearly equal to the true effects within the source. When there is some
depth to the top of the source, it is not possible to use electrode intervals
that are much less than the depth to the source. In this situation, one
must realize that a definite ambiguity exists regarding the width of the
source and the IP effect within the source.

Our experience has confirmed the desirability of doing detail.
When a reconnaissance IP survey using a relatively large electrode in-
terval indicates the presence of a narrow, shallow source, detail with
shorter electrode intervals is necessary in order to better locate, and
evaluate, the source. The data of most usefulness is obtained when the
maximum apparent IP effect is measured forn =2 orn = 3. For in-
stance, an anomaly originally located using X = 300' may be checked
with X = 200' and then X = 100', The data with X = 100' will be quite
different from the original reconnaissance results with X = 300',

The data shown in Figure 5 and Figure 6 are field results from
a greenstone area in Quebec. The expected sources were narrow (less
than 30' in width) zones of massive, high-grade, zinc-silver ore. An
electrode interval of 200' was used for the reconnaissance survey in order
to keep the rate of progress at an acceptable level. The anomalies located
were low in magnitude.

The very weak, shallow anomaly shown in Figure 5 is typical
of those located by the X = 200' reconnaissance survey. Several anomalies
of this type were detailed using shorter electrode intervals. In most cases
the detail measurements suggested broad zones of very weak mineralization.
However, in the case of the source at 20N to 22N, the measurements with
shorter electrode intervals confirmed the presence of a strong, narrow
source. The X = 50' results are shown in Figure 6. Subsequent drilling
has shown the source to be 12. 5' of massive sulphide mineralization con=~
taining significant zinc and silver values.

The change in the anomaly that results when the electrode in-
terval is reduced is not unusual. The X = 50' data more accurately locates
the narrow source, and permits the geophysicist to make a better evaluation
of its importance. The completion of this type of detail is very important,
in order to get the maximum usefulness from a reconnaissance IP survey.
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INDUCED POLARIZATION AND RESISTIVITY RESULTS
BATCHELOR LAKE AREA, QUEBEC.
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REPORT ON THE . .
COMBINED AIRBORNE MAGNETIC
AND | ;
ELECTROMAGNETIC SURVEY
FREDHART LAKE AREA, ONTARIO

FOR
COPPER LODE MINES LIMITED
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1. INTRODUCTION

At the request of Copper Lode Mines Limited a combined aire

borne Electromagnetic and Magnetic survey has been‘ carried out over the -

O Company's holdings in the Fredhart Lake Area, Red Lake Mining Division,
Ontario. The survey area consists of a block of 212 claims and the sur= |
rounding ground which has similar geology. A detailed list of the claim
numbers is given in Appendix I; the individual claims have also been shown
on the attached figure.

The purpose of the survey was to map any magnetic or electrovn
magnetic anomalies that might be indicative of the base metal sulphides
which have been outlined on the claim group itself, Several interesting
anomalous zones have been indicated by the airborneﬂ survey and a program
of detailed ground followwsup work is recommended to pinpoint their locatioﬁ

and assess their importance.

q 2 2. GEOLOGY & PREVIOUS WORK

A detailed geologic map of the claim group and surrounding area
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has been provided by the Company. Copper mineralization is reported to
occur in a series of metavolcanic rocks on the northwest pgrtion ,c;f the
property and may be associated with bands of magnetite rich rock. Irr’x-
portant copper, zinc and silver values are associat;d with pyrite «
pyrrhotite mineralization on the southeast portion of the claimas.
Previous work on the claim group includes éround surveys

with electromagnetic 8, magnetics and induced polarization, The results

"“of this work have also been made available for correlation with the aire

borne data.,
Reconnaissance magnetic coverage of the area is provided

by:GSC Mape 871G and 872G,

3. SURVEY DETAILS

The flight lines were oriented N 25° W and spaced at 1/8 mile
intervals éver the survey area. A total of 319.7 line miles were covered
by the survey of which 101, 9 line miles lie within the boundary of the 212"
claim group, |

The F~400 electromagnetic and magnetic system is described
in detail in the notes attached to this report; " Assessment detail‘s including
dates and personnel have been appended.

The field surveying was carried out between Sept.ember. 13th,

and 19th, 1968.

4, PRESENTATION OF RESULTS

The results of the electromagnetic survey are shown on the

accompanying map AE 6822 at a scale of 1 inch eiluavls' 1320 feet. A
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corresponding map AM 6821 is a contoured presentation of the magnétic data.
The attached Figure 1 shows the boundaries of the individual

claims and their numbers. It is at a scale of one inch squals 2640 feet.

5, DISCUSSION OF RESULTS

Numerous well~formed EM anomalies have been outlined in the
survey area. Many of these show good line«to=line correlation and have
been grouped into zones which are indicated on the plan map and are
numbered for ease of discussion. Particularly interesting anomalies
within a zone have been designated by a small star located to the northeast
of the anomaly peak,

| In addition to the groups of anomalies, there are individual
responses that also warrant special .consider;ﬁon. These have also been
shown as numbered zones,

There is some evidence of background conductivity over some
lakes and swamps. This is usually characterized by a.broad smooth re=
sponse displaying low apparent conductivity (i, e. low raﬁo) and is quite
readily recognized. It is important to note, that not all of the lakes are
conductive, nor afe all parts of any one lake conductive. ' Evidently the

lakes and lake shores are partly controlled by structure.

Zones 1 to 11 inclusive

The dominant feature on the magnetic map is the series of
strong highs that trends N=E across the northern portion of the survey

area and appears to outline the metavolcanic rocks. Eleven electromagnetic

S
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zones, numbered 1 to 11 inclusive suggest a set of en echelon or offset
conductive bands that are closely associated with this magnetic feature.

A detailed discussion of these zones is included below.

Zone 1
This zone consists of two small amplitude responsgs that

lie to the west of the strong magnetic feature. The welledefined response

... on Line 8 appears to coincide with a magnetic high of less than 50 gammas

and is worthy of detailed investigation.,

Zone 2

Zone 2 has been interpreted to extend from Line 12 to Line 17,
The best responses occur on Linéé 14 é.nd 17 as indicated by the stars.
The response on Line 17 is particularly noteworthy due to its close cor=
relation with the peak of a magnet;m high of about 500 gammas. . Zone 2
appéars to lie in a small lake and consequently detailing would be more

convenient during the winter months.

Zone 3 .
Good amplitudes and high ratios are characteristic of the

responses on this zone. The EM anomaly on Line 21 correlates with a

magnetic peak of more than 1700 gammae and is ponsidex_'ed a primary

target for ground followeup work, .

Zone 4

The strongest EM response, ‘on Line 24, correlates with a
. , i B - o » )
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magnetic high of more than 800 gammas. This anomaly lies in the vicinity
of a pyrite - pyrrhotite showing and several short drill holes. Zone 4 is
definitely a first priority anomaly and the results of previous ground sure

veys in this vicinity should be reviewed.

Zone 5
Zone 5 appears to represent a single zone of good conductivity
that extends across four lines. It correlates quite well with available

ground EM data.,

Zones 6 & 7

These are two of the strongest and best defined EM zones enw
cou;ltered in the airborne survey. They display higﬁ conductivity and are
closely associated with strong magnetic highs. The indicated offset .or
en- echelon structure near Line 36.is supported by the detailed ground

EM survey. Drilling is presently being carried out in their vicinity.

Zone 8

Zone 8 may represent several en echelon conductors or a
series of offsets in a single conductor, It has weak tha'gnetic expression,
but displays high éonductivity and indicates that the conductive zone exw

i

tends as far as th_e west shore of Fredhart Lake,

Zone 9

The EM anomalies that constitute this zone are quite weak and
the indicated conductivity is low. Nevertheless, they appear to be closely

associated with high magn'etic relief similar to that founc;_ over khown"

[
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mineralization to the west. Zone 9 appears to lie in the east arm of
, Fredhart Lake. Its importance is enhanced by a reported chalcopyrite~
pyrite showing on the south shore of this arm.

Zone 9 is definitely considered a first priority target and merits |

detailed evaluation,

Zone 10

Most of the EM respoﬁseé on Zone 10 are quite weak and their
correlation is somewhat tenuous. However, the starred anomaly on Line 56
is s't.rong, welledefined, displays good conductivity and is located on the sout:hé
flank of a 2000 gamma magnetic high, The initial ground‘detailing of this zone
‘shv‘ould be carried out near Line 567 |

The importance of this conductor'is increased by the proximit‘y
of a chalcopyrite~molybdenitespyrite showing on thé creek northeast of

Fredhart Lake. Zone 10 is a primary target for ground followeup work.

Zone 11
This zone has been formed from three moderate amplitude re«
sponses that display high conductivity. It lies entirely within volcaniés and

merits detailed examination.

Zone 12

A small, apparently isolated response occurs near the north
boundary of the survey on Line 6. Although its ind’;ca.ted conductivity is not

high it has an interésting shape and should be regarded as a seéonda.ry -

target. R T,




Zone 13
Zone 13 is a short conductor lying parallel to, and south of,
Zone 3. It lies on the south flank of the strong magnetic xone and is worthy

of detailing if time permits.

Zone 14

A single line anomaly lies just north of the claim boundary on

) Line 24 in an area mapped as granite. It is an interesting response and

warrants a second priority classification,

Zone 15

g The response on Line 24 is one of the best recorded in the sure
vey., There is no obvious mag:xeﬁé correlation and the indicated conductivity
is moderate. Nevertheless, Zone 15 is considered as a prime target for

detailed ground surveying.

Zone 16 & 17

These two conductors dis’pla}'r‘ similar conductivities and may be
closely related. Zone 16 correlates with a small magnetic high and is cone
sidered to be the more interesting. Detailed ground investigations should

be carried out on the starred responses on Lines 8 and 12,

Zone 18

Zone 18 consists of two well formed anomalies that display

moderate conductivity. Part of these zesponses could be caused by cone

ductive lake bottom sediments or overburden, . Howevei', Zone 18 should

-
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be included in the initial followsup work on the southwest portion of the

survey area,

Zones 19, 20 & 21

These three short zones all display good shape, moderat;:
amplitude and moderate conductivity. They all should be regarded as

primary targets.

i Zione 22

Zone 22 has been formed from interesting anomalies on the
sout;h end of four lines. Unfortunately, the two best anomalies on Lines
15 and 16 were recorded after the camera wa§ turned off and their position
is‘u.ncertain. Detailing should be carried out on the south end of Line 15 to ‘

assess the importance of these indications,

Zones 23, 24, 25,26,27,28 & 29

Seven single line responses that appear to represent isolated
conductors. Zone 23 and 24 have some magnetic correlation and are more
highly regarded. Althouéh they cannot be considéred as prime targets,
reconnaissance ground checks are suggested for these zones to assess .

their importance.

Zone 30

Zone 30 consists of a series of well formed EM anomalies that
lies in the south part of Fredhart Lake. It appears to represent a throughe
going conductor that is parallel to the trend of the strong magnetics to the .

north, Despite the indicated low conductivity, Zone 30 merits a first

R e —— e e s
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priority classification and could be detailed easily from the ice during the

winter,

r

Zone 31

strike and also occurs over water, It displays vaﬂabley,conductivity and
may represent several conductive bands. Zone 31 also warrants a first

e

|
This zone is not as definite as Zone 30 but it has a similar | 1
|
|
|
|
\
~ priority classification, ‘

M e oA o SR A MR o e e R

The EM anomalies over the small lake to the west of Zone 30
display poor conductivity and appear to be due to conductive lake bottom
sediments. Similar anomalies occur on the lake near the south end of

Lines 41, 42, 43 and 44,

Zones 32 & 33

Two, apparently isolated responses occur on either side of
small lake near the south end of Lines 54 and 56. Zone 32 correlates
closely with a drilled sulphide zone that contains copper, zinc and silver
values, Although lake bottom sediments may be partly responsible for

Zone 33, it is considered worthy of detailed examination, .

Zones 34, 35 & 36 0

-

Three isolated responses occur along a creek that foll&if'ws a

narrow band of schists, Zone 36 is particularly interesting because of

its magnetié correlation but all three warrant further work,
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A northwsouth trending conductive zone has been interi)reted
across five flight lines to the east of Fredhart Lake, The shape iactc;r of
the individual responses is not high but this could be due to the poor coupling
caused by the unusual strike. Zone 37 is not a prime target but the indicated
' conductivity is high and it appears' to merit further wbrk’in the vicinity of the

best response on Line 55,

Zone 38

This zone displays high ratios but the amplitudes are lowr‘,to
moderate. It lies on the north flank of a broad magnetic high in arfarea
m;pped as greenstone and is parallel to the main tre;ld of the magnetic.

Zone 38 is regarded as a secondary target.

Zones 39, 40 & 41

These three isolated responses have been selected as the best '
of a large group of anomalies on the east end of the survey area. If the
results of checking Zones 11 and 38 are encouraging, they would warrant

a first priority classification,

6. SUMMARY AND RECOMMENDATIONS

Forty conductive zones have been interpreted from the electro=
magnetic results and an extensive program of follow=up work is indicated to
assess their importance,

Zones 1 to 11 are closely associated with a series of strong

magnetic highs, Important copper valués are reported in the drilling
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presently being carried out in the vicinity of Zones 6 and 7. Because of

the apparent association of fhe magnetic and electromagnetic anorﬁa.lies,
Zones 1 to 11 are considered to be of primary importance, Many of ;;heu
have been evaluated by detailed ground surveys while others lie on unstaked
areas.

Of the remaining zones the following are regarded as prime’
targets for detailed ground EM and magnetic surveys:~ Zone 15 to 22
7 i‘inclusive and Zone 30 to 36 inclusive. Preference should be given to the
a.nor.nalies that lie on unstaked ground. Any of the zones that o;cur over
wa.te'r should be considered for détailed evaluation in the coming winter
field season.

The remaining numbered zones have been assigned a second
priority classiﬁcatioh. However, many of these are single line or isolated
responses which can be more difficult to recover on the ground but are often
economically more rewarding than the long throughgoing conductors.

There are numerous other responses which have not been included

in the above zones. These will require continuing reassessment as the ree

sults of the ground work becomes available for study,
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ASSESSMENT DETAILS

PROPERTY: Rexdale Option

SPONSOR: Copper Lode Mines Limited

LOCATION: Fredhart Lake Area
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PROVINCE; Ontario

DATE STARTED: Sept. ia, 1968
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McPHAR AIRBORNE
GENERAL NOTES ON

ELECTROMAGNETIC & MAGNETIC SYSTEMS

‘A. EQUIPMENT

‘The electromagnetic and magnetic units are the primary in-
struments used in the McPhar combined survey system which is designed
for use in a Dehaviland DHC -2 Beaver aircraft. Ancillary equipment con=-
sists of a radio altimeter, a frame camera, an intervalometer -fiducial
numbering system and a light beam recorder, ,

I) F-400 Electromagnetic Unit

The F-400 is a sequential dual frequency unit (340 and 1070 Hz)
that measures the quadrature response of a conductor. In the absence of
a conductor the quadrature response is zero,. Two iron cored coils mounted
beneath the wings of the aircraft are used to create the primary field which
is essentially a forward pointing dipole. A 450 foot cable is used to tow_a
receiver bird and gives a transmitter -receiver separation of approximately
400 feet. The dipole of the receiver system is vertical and flown in the proper
posxt1on to be maximum coupled to the primary field. Thus the coil con£1g-
uration can be designated as an X=Z skew system which is flown In-Line.
Sequential dual-frequency EM operation is employed together with time shar-
ing for a proton magnetometer. The cycle consists of one third second at each
frequency and one third magnetic readout. The quadrature response at each
frequency is recorded on two channels of the recorder.

I1) Proton Magnetometer

A varian V~4937, airborne proton free precession magnetometer
is used to record the variations in the earth's magnetic field. The sensing
head of this unit is conveniently mounted inside the port wing tip. This in=
strument has a sensitivity of 1 gamma when pulsed at 1 second intervals or
2 gamma when more frequent readings are required. The proton magneto~
meter has the advantage of reading the absolute value of the earth's magnetic
field and is almost completely free of drift or variations due to temperature
or environmental changes. The magnetic data is recorded on the same trace
‘as the electromagnetic response for ease of correlation.

III) Ancillary Equipment

A Bonzer doppler radio altimeter provides a continuous ground
clearance profile. Flight path coverage is obtained by a frame camera
driven by the intervalometer -fiducial unit which synchronizes the indi-
vidual frames with the time events on the recorder. At the standard:flying
 height of 450 feet the camera is programmed to provide 20% overlgp on each




frame, which results in a continuous record of the flight path. . At greater
heights, there is proportmnally more overlap.

B. CENTURY 444 RECORD

A light-beam recorder employing a photo-sensitive paper is:
used to record the data. High-sensitivity galvanometers give almost
instantaneous response to the incoming signals and the recorder time log
is essenttally zero.

With the actual flight record oriented so that the fiducial numbers
increase from left to right, the 3.5 inch trace width has been divided into
100 units with zero at the bottom and 100 at the top. Fifty horizontal grid
lines are used to mark 2 unit intervals. The ten unit intervals are indicated
by the thicker grid lines. Except where noted on individual records the
traces are identified as follows:

I) 340 & 1070 Hz Quadrature EM Response

7 These two primary information traces are centred at 20 and 40
unité respectively. Upward excursions represent positive quadrature ’
response, which is normally indicative of the presence of conductors. Nega-
tive deflections usually have no interpretational significance. On each of
these traces a '"full-scale' deflection covers approximately 25 units and
anomalies normally give rise to simultaneous response on both traces.

The equipment may be flown at sensitivity ranges of X1, X2, X4
or X8, as indicated by the local geology and topography. Normally a X4 -
setting is employed and a deflection of 1 unit represents approximately 400
parts per million in terms of the primary field strength at the receiver.
Anomalies of 1000 ppm are easily recognized. Scale settings are recorded
by the operator on the Flight Report. Changes in scale setting vary the
ratio of units to ppm directly and the record is essentially linear over the
"full-scale' range. On occasion, strong responses will be recorded as
"Off-Scale', : '

The ratio of the amplitude of the response at the two frequencies
is characteristic of the "apparent conductivity" (i.e. size, conductivity -
product) of the disturbing body: poor conductors display LO/HI ratios of
1.0 or less while good to excellent conductors have ratios greater than 1,0,

II) Magnetometer'

Positive magnetic anomalies (i.e. increase in magnetic field
strength) are indicated by upward excursions. The magnetic field is sampled

.‘4
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" at intervals of approximately 1 second. The observed value of the total
magnetic field is then written out on two scales: the 2000 gamma scale for
250 milliseconds followed by the 200 gamma scale for 750 milliseconds.

The absolute value of the magnetic field is a five digit number:
the first three of these are set on the zero line and recorded by the
operator at the beginning of each flight. The 2000 gamma scale (coarse
scale) is recorded in ten steps of 200 gammas (adjusted to the 10 unit lines)
covering the entire 100 units: strong anomalies can be easily traced by
the short bars that occur on the record. Full scale deflection (l.e. 0 to
100 units) is adjusted to 200 gammas for the fine scale which is recorded

"as a longer bar. Thus the absolute value of the magnetic field may be read
from the trace to an accuracy of 2 gammas. '

IIT) Fiducials

Fiducials are shown in one of two ways and coincide with the
shutter opening of the frame camera. Usually the fiducials appear as ver=
tical lines on the trace. Occasionally these are supplemented by an
interrupted galvanometer centreéd near 90 units, these interruptions
correspond with the vertical fiducial lines,

[

IV) Altimeter
The altimeter is adjusted so that 80 units equals 500 feet*of

ground clearance. The response is non-linear and 74 units corredpond to
400 feet, 85 units to 600 feet and 90 units to 700 feet. '

C. SURVEY PROCEDURE & COMPILATION

Uncontrolled airphoto mosaics usually serve as the base maps
for flying the survey and for compilation of the geophysical data, A common’
scale is 1/4 mile (i.e. 1320 feet) per inch.

.Flight lines are oriented pérpendicular to the direction of the
expected strike of the target, except in special cases where detail is required
in the orthogonal direction.

. Copies of the photo mosaic are given to the flight crew with in-

* tended flight lines indicated and numbered. Navigation along these lines is
done visually from the physical features of the area. The aircraft is flown
with a terrain clearance of 450 feet or, in rough terrain, at the lowest altitude
that is judged feasible for safe operations.

Flight path is recovered from the film as comparedb to the photo

mosaic. ldentifiable points are marked on the mosaic and designated by
the fiducial numbers which synchronize the camera and the recorder,

;‘”
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D, DATA PRESENTATION

I) F-400 Dual Frequenc! EM Results

.r

Electromagnetic anomalies result from areas on. or {n, the
ground which are electrical conductors. Geological sources of conductivity
include sulphide mineralization, graphitic formations and fault or shear zones
which often contain electrolytes, Other sources of conductivity include poorly
conductive surficial materials such as saline waters, swamps and wet clays.
The surficial anomalies sometimes extend over large. areas and may obscure
responses from underlymg mineralized zones,

The presentation used on the plan maps has been developed to
show the three primary characteristics of each individual response. This
is accomphshed by the numerals and letters adjacent to each anomaly symbol.
For most purposes these characteristics are sufficient to describe the anom--
aly but for detailed interpretation it is best to study the-actual flight trace.

a) Shape
! The letters A, B, C and D are used to indicate the recorded
shape of the EM response which approximates one of the following curve
types. Often, to simplify presentation, the shape is indicated by symbols
as shown in the legend of the plan map.

JAWAWEAN

b) Amplitude

The amplitude of the peak response at 340 Hz is shown in units.
In cases where there is no definite peak, the amplitude will be the highest
value obtained over the anomaly, Except where noted in the legend, the
equipment is operated at a gain setting of X4 which results in a scale of ,
approximately 1 unit equals 200 ppm of the primary field strength, .

c) Apparent Conductivity Ratio

"The ratio of the response at 340 Hz compared to the response at
1070 Hz is shown as the third parameter, Generally ratios less than 1.0
indicate poor conductivity while those greater than 1, 0 indicate good to
excellent conductivity. However, it should be noted that this ratio is a
measure of the Apparent Conductivity and varies with the product of the
size and conductivity, where the size is usually a squared function,

. .
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d) Evaluation

The response obtained from a conductive body is influenced by
a variety of factors which include conductivity, permeability, size, depth,
attitude of the body, In addition to the frequencies used geometry and the
angle of attack are also important variables. Consequently, the amplitude
and shape of the response cannot be regarded as absolute interpretdtional
gradings or classifications, However, they do have ’mterpretatlonal value
as illustrated in the following examples.,

i) A vertical sheet of highly conductive material (such as a vein
of massive sulphides), striking perpendicular to the flight line, would give
rise to a strong, sharp response with a high conductivity ratio., A typical
characte.ristic would be:- A, 15, 1,8,

ii) As the angle of attack decreased, the shape of the response
from a vertical sheet would change from A to B to C; the magnitude of
response could increase while the ratio may decrease (e.g. C, 20, 1,2)

iii) An extensive flat horizontal sheet will show a response similar
to C or D. The Amplitude and Apparent Conductivity will be a function of
the size - conductivity product and can vary over a wide range. A typical
response from poorly conductive overburden would be:- D, 20, 0.4,

Because of the large number of parameters that influence EM
response, the anomalies obtained from airborne surveys should be evaluated
in the light of all geological, geophysical and physiographical data before
embarking on field investigations and follow-up work,

II) Magnetic Results

Usually the magnetic results are shown in contour form, These
contours represent lines of equal intensity of the earth's magnetic field and
‘are termed isomagnetic lines, When a proton magnetometer is used these
represent the total intensity of the earth's field, In the case of a fluxgate
or other type they are relative values only,

Where magnetics are flown only as a secondary method, the
location of the magnetic peak relative to the EM anomaly and its amplitude
are shown on the plan maps as indicated on the legend.



n-4

n-3

n-2- :m> a5 373 700 8 00 1020 n-2

n-| 600 165 m @ 760 //\m\(((mm n-|

(Cﬁ? M/F§E11’r) (5 S“/ F2E g)
N 28 Q 2N “IN GLN QN l_ON ll2N 1_4N £6N 1‘8N 2LON
YA Y
(MF)q (M.F) 4
n-1 1.1 2.1 2 n-1
n-2 / n-2
n-3 0.3 1.5 1.1 4.8 n-3
n-4 n-4
n-5 n-5
1‘{ ? 2‘I l‘l 6! O.I 1‘0' liﬂ ll‘l 13! 1.8' 20‘l B

FE in% F.E.in %
n-| ‘ / 0.6 0.9 5.9 n-l
n-2 0.8 0.7 n-2
0.2 0.s 0.8 0.8 n-3
n-4
n-5

290




———

1 NMOTE: CONTOURS AT

DWG. NO.~I.P -3145-1

COPPER LODE MINES LIMITED

REXDALE OPTION, FREDART LAKE AREA,

RED LAKE M.D., ONTARIOQ.

LINE NO- 40 E

ELECTRODE CONFIGURATION

P Py
Ao Ml

7

' AN
PLOTTING //
POINT > X x:200'

SURFACE PROJECTION
OF ANOMALOUS ZONES

PROBABLE s
POSSIBLE 2777,/

FREQUENCIES: 0:31—-5-0 CPS DATE SURVEYED:JULY 1968

| LOBARITHMIC INTERVALS
{ 1-1-8-2-3-5-7.5-10

McPHAR GEOPHYSICS

INDUCED POLARIZATION AND RESISTIVITY SURVEY
—————-—-J____




110 ’39 2700 2700 583 625 663 j
)//m 1300 780 377 (8/
660 1040 /mo> 2920 1480 473 360 A

Pa/2w
(OMM FEET)
26S 248 228 208 188 165 148 128 10S 8S 6S
- - T
(M.F) o
n-1 1.7 3.6 - 33 \%__/
n-2 s L;)///f\l
.. n-3 20 m
n-4
n-5
263 288 228 208 183 163 138 128 ' 108 o3 63
F. E. in Vo

. . ”////(




18N

Pa/2m

(OHM FEET)

8.7

x-J
-

n-3

n-4

n-5

0.7

) ]




COPPER LODE MINES LIMITED

REXDALE OPTION, FREDART LAKE AREA,

RED LAKE M.D.,, ONTARIO.
LINE NO-_ 36 E

ELECTRODE CONFIGURATION

"l—+nl

£

al

OWG NO-1P-5145-2

-

]

N

~

PLOTTING

POINT ™ X x:200'

SURFACE PROJECTION
OF ANOMALOUS ZONES

DEFINITE

PROBABLE rvsnsnennnsnnnine
POSSIBLE <7777 777

FREQUENCIES 0-31—-5-0 CPS

NOTE CONTOURS AT
LOGARITHMIC INTERVALS

1-1-5-2-3-8-7-5-10

McPHAR GEOPHYSICS

INDUCED POLARIZATION AND RESISTIVITY SURVEY

7

s
e

— |




‘:c > < ‘
:_;..a /\\m}\\\\\//g/

. | =
" =) //




> \

i

0 2N 4N EN &N 10N 12N 14N 16N 18N 20N

P4V & 4F 4 &V 40 4¥ 4

Pa/2m

(OHMN FEET!

(MF)gq

1.2 n-1

1.1 n-2

n-3

n-4

n-5

en o8 120 180 160 180 20m

(-]
L3

-3

2

0.9




Y A DWG NO -1 P -5145-3.

COPPER LODE MINES LIMITED

REXDALE OPTION, FREDART LAKE AREA,

RED LAKE M.D.. ONTARIO.

LINE NO- 32 E

ELECTRODE CONFIGURATION
'@ X —i" nx a'e x *‘

25 ™

N V4
N ,

Ve

PLOTTING ~ ~
POINT > X x-200'

SURFACE PROJECTION
OF ANOMALOUS ZONES

DEFINITE SRR

PROBABL E rtevstansssonseee
POSSIBLE 777777,

FREQUENCIES: 0-31—5-0 CPS DATE SURVEYEOD: JULY 68

NOTE - CONTOURS AT
LOGARITHMIC INTERVALS

1-15-2-3-%5-7-5-10

McPHAR GEOPHYSICS

INDUCED POLARIZATION AND RESISTIVITY SURVEY




(M.F)
n:l Mj ;&K&\\\w Wit ee o 1.1 \:-/' 11
. n-3 %o%\c\ L] m/’/,\ . 3.0' | 0.6 |

N 288 228 03 168 18 128 103 | ss ‘s s 28
n-| 8.0 5.8 X\“ / 1" X 8.0 2.3 o.'( 1.9 0.1
n-2 v n.v/z.T " 16 1.2 s.0 0.9 1.8 {Co.r o.
n-3 C\/"r (1] u 18 13 2.8 1.8 1.9 0.8




2N 4N 6N 8N IQN I?N 14N 16N 18N

Pa/ 2w

(OHA FEET)

20N

A e
P AV 4P 4V 4V 4V 4V 4 4

(M.F) g

\\\H AR mw 1.

n-2

n-3

] n . (] L 2 10 128 b1 168 188

n-4

n-5

1.0




DWG NO -1 P-5|45-4

3

COPPER LODE MINES LIMITED

REXDALE OPTION, FREDART LAKE AREA,

RED LAKE M.D., ONTARIO.

LINE NO- 28 E

ELECTRODE CONFIGURATION
*‘ X -+ nx a’s X «)1

jacel

~ 7

PLOTTING ~ -
POINY ™ X x:200'

SURFACE PROJECTION
OF ANOMALOUS ZONES

DEFINITE ]

PROBABLE srrserenenrsssane
POSSIBLE 777777~

FREQUENCIES 0-31~5-0 CPS DATE SURVEYED JULY 68
- T T ’:""‘"“.G:“ﬂ T
R

1 NOTE CONTOURS AT
] LOGARITHMIC INTERVALS

| 1-1%5-2-3-5-7-5-10

McPHAR GEOPHYSICS

INDUCED POLARIZATION AND RESISTIVITY SURVEY

—|

foal=—" S
A




n-4
n-3 /
n-| A
Pas2m
(OHM FEET)
. 24‘S 22‘S 2‘OS 188 IGS 14S 128 1‘05 ' 8.5 6‘S 4.S 2§
I P ard Illllllllll*llllllllll VA P AV V& 4
(M.F) q
n-1 0.9 2.3 12 2.4 \
n-2 N y 2.3 C—l\\v
n-3 2.4 5.4 m 2.3
n-4
n-5
2l‘8 2_28 228 z!s 1:8 ll.l ill 1.08 8? 0‘8 lf gs
FE. in %
n-| 3.6 . 5.8 7.6 9.2
n-2 3.9 5.9 19 , 19
n-3 5.3 11 m 12

52K ISNWOB 12 63.2428 BELANGElI | I ‘




Y




-

2 OWG NO -1 P-5145-5

COPPER LODE MINES LIMITED

REXDALE OPTION, FREDART LAKE AREA,

RED LAKE M.D., ONTARIO.

LINE NO- 24 E

ELECTROODE CONFIGURATION
}a x ai‘ nx +,, «n1

£ ™

N 7

PLOTTING - -
POINT ™ X x:200"

SURFACE PROJECTION
OF ANOMALOUS ZONES

DEFINITE - ]

PROBABLE resessersnvensne
POSSIBLE 7777777

FREQUENCIES 0-31~5-0 CPS DATE SURVEYED JULY 68
s

NOTE CONTOURS AT
LOGARITHMIC INTERVALS

-15-2-3-5-7-5-10

+ McPHAR GEOPHYSICS

INDUCED POLARIZATION AND RESISTIVITY SURVEY




EEEEEEEEE

STTUI 71— S S R A R U0 6

14S 125 108 8S és
2

- P o




14N

12N

10N

4N

aN

20N

18N

(MF)q

L
i,

I } !
nnnnn




OWG NO -1 P-5145—-6

b 4
COPPER LODE MINES LIMITED

REXDALE OPTION, FREDART LAKE AREA,.

RED LAKE M.D.,, ONTARIO.

LINE NO- 20E

ELECTRODE CONFIGURATION
"— X —-" nx a" x a1

o1 o]

7

PLOTTING -
POINT ™ X x:200'

SURFACE PROJECTION
OF ANOMALOUS ZONES

DEFINITE L]

PROBABLE vessrsesstsssrese
POSSIBLE s or7rr 77 »s

FREQUENCIES 0-31—-5-0 CPS

NOTE CONTOURS AT
LOGARITHMIC INTERVALS

1-15-2-3-3-7-5-10

McPHAR GEOPHYSICS

INDUCED POLARIZATION AND RESISTIVITY SURVEY




n-4
n-3 0 " v
n-| 3900 \ 1519 95 40 m
I
. 20S 185 18S 145 125 10S . 8S 6S 4S 28
——————————————rrrr y v
(M.E) o
n-| 1.2 // 6.9 138 21 3.3 &
n-2 4-/_>3¢>/\)//1\ 2.4 3.
n-3 so m 1.9 /K-\—\
n-4
n-5
- . 208 103 163 183 123 198 8s bAd A 2
FE in%
n-|
n-2
n-3

SZKllO I l3 l BELANGER I

N




869

Pa/2r

(QHA FEET!

2N 4N 6N 8N 10N 12N 14N 16N 18N 20N

2.8 2.8

4.7 3.7 2.9

2.4 2.4

4.8 2.9 n-3
n-4

n-5

~N
=
. &
3
[ ]
=

108 12 ian 16w 188 20%

FE in%

1.3 2.7 3.2 2.4 1.8 2.8 5.3 0.8 n- |

n-2

2.6 3.7 3.9 2.3 2.3 1.1 n-3

n-5




A

} OWG NO -t P -5|45~-7

COPPER LODE MINES LIMITED

REXDALE OPTION, FREDART LAKE AREA,

RED LAKE M.D.,, ONTARIO.

LINE NO-_[6 E

ELECTRODE CONFIGURATION

FeLE
ol o]
PLOTTING ~

POINT > X x-200"'

SURFACE PROJECTION
OF ANOMALOUS ZONES

DEFINITE N

PROBABL E stsssersssssnnn
POSSIBLE 27777727/

FREQUENCIES 0:-31—5-0CPS DATE SURVEYE‘PA‘_\J‘QL 68

toa, Te
.o

NOTE - CONTOURS AT
LOGARITHMIC INTERVALS

1-+5-2-3-3-7-5-10

McPHAR GEOPHYSICS

INDUCED POLARIZATION AND RESISTIVITY SURVEY




EEEEEEEEE

(M.F) g

\)((




-4
w 4z — e e 0= 3
120 )\)\ — - s n-2
643 430 /‘2\“\ /// e . -
Pa/ 2w
(OHN FEET:
4N AN AN 10N 12N 14N 16N 18N 20N
. . R . . . . ‘. )
(MF)g
i n-|
- - n-2
— n-3
n-4
n-5
FE in%
== A=
- N2
. n-=3
n-4
I




DWG NO -1 P -5145-8
“ L4

COPPER LODE MINES LIMITED

REXDALE OPTION, FREDART LAKE AREA,

RED LAKE M.D., ONTARIO.

LINE NO.- I2 E

ELECTRODE CONFIGURATION
,< X -,‘ nx a?s X «—1

ol 16}

PLOTTING
“ POINT ™ X x:200"'

SURFACE PROJECTION
" OF ANOMALOUS ZONES

DEFINITE ]

PROBABLE snrsssssserssraes
POSSIBLE 777777~

FREQUENCIES 0-31—-5.0 CPS DATE SURVEYED'}JU__LL#GQ_

NOTE - CONTOURS AT
LOGARITHMIC INTERVALS

1-15-2-3-5-7-5-10

McPHAR GEOPHYSICS

INDUCED POLARIZATION AND RESISTIVITY SURVEY




n-5 -
n-q 8 Lo | e
n-3 111 w—j 110 128 y 1380 N\
n-1 um\ 2800 142 1260 m 1430

&0l &3,

) 208 188 16S 14S 128 108 8s 8S 4S 28 0 2N 4N
~————————

(MF) o
n-{ o.v/y 1 2 6.8 . 4.9 4.9 4.0\\
n-2 zn/s.s/\m\k&.a//\ﬂ\ 3.3 4.3 2.3 3.6
n-3 8.5 m 140 3 3. 2.0 3.2
n-4
n-5

208 183 168 113 123 108 o ¢s - 23 0

FE in%
n-| .0
n-2
n-3 .0
n-4
n-5 52K 15NW00 12 63.2




Pa/2m
(OHAN FEET
28N

26N
n




OWG NO -1 P -5145-9

o

COPPER LODE MINES LIMITED

REXDALE OPTION, FREDART LAKE AREA,

RED LAKE M.D., ONTARIO.

LINE NO- 8E

ELECTROODE CONFIGURATION
’< X ~+nx afex «)1

PR

PLOTTING -
POINT > X x:200"

SURFACE PROJUECTION
OF ANOMALOUS ZONES

DEFINITE ]

PROBABLE stesrrersssarncns
POSSIBLE s 77777,

aa,

FREQUENCIES 0-31—5-0 CPS DATE SURVEYED JULY 68

NOTE - CONTOURS AT
| LOGARITHMIC INTERVALS

1-15-2-3-5-7-5-10

A .
McPHAR §
—_— ——\?/—-——

McPHAR GEOPHYSICS

INDUCED POLARIZATION AND RESISTIVITY SURVEY

&

-




(.

 _
(MF)q “ ) ) ) 3 ) ) 3 @/@
Y RN
n-2 v g m . m y )
o e




10N

12N

836

14N

1630

16N

108

1060

° 2020 4800 \ \_19600
7900 1240 A

18N

20N

22N

24N

Pa/ 2

(OHN FLET

26N 28N

'
V4V 4V 4V 4V 4V 4V &F 4

10

&y/(

10u 1

18n

208

(MF)gq

n-|

n-2

n-3

224 280

n-4

n-5

26 200

6.3

FE in%

n-2

n-3

n-5




L PN

! NOTE CONTOURS AT

] 1-15-2-3-8-7-5-10

COPPER LODE MINES LIMITED

REXDALE OPTION, FREDART LAKE AREA,

RED LAKE M.D.,, ONTARIO.
LINENO-4E

ELECTRODE CONFIGURATION
< x —+ nx a" x a-t

o1

PLOTTING =
POINT > X x:200"

SURFACE PROJECTION
OF ANOMALOUS ZONES

DEFINITE R

PROBABL E ttevsnasstsrssnns
POSSIBLE 77 v rvrvrvs

FREQUENCIES 0-31—-5-0CPS

LOGARITHMIC INTERVALS

t

McPHAR GEOPHYSICS

INDUCED POLARIZATION AND RESISTIVITY SURVEY




N A

-3
n-2
n-|
Pas 2w
uuuuuuuuu
208 18S 168 14S 128 108 8s 6S 4S 2S 0 2N 4N
- - - * S TTTTTIT] ————————— T + - O —— * Y YLD
(M.F) g
-1 0.4 2.3 7.6 238 111111 .3 4.6 M Q XU) .3
n-2 ‘3’)// ) 7’V \ .
n-3 : " 30 25 ) :u\\\\ .7 .9 m 18 3.
n-4
n-5
18 Y 188 ? o M
FE in%
n-| o.s/ 8.0 \:/, .. N
n-2 6.5 7.2 5.0




} i -n,Y
c o< W o c c c
N w " £
~ )
oz s wJ
Qo ~ w
z
W4
oy
z
-
s -
[ 49
-

zs

18N

61 Li/y\m n
T
A /)

A
7))




=

| NOTE  CONTOURS AT

| 1-15-2-3-5-7.5-10

OWG NO -1 P -5145-11

2
COPPER LODE MINES LIMITED

REXDALE OPTION, FREDART LAKE AREA,

RED LAKE M.D., ONTARIO.

LINE NO- 2 E

ELECTRODE CONFIGURATION
"»l «+ﬂx 314—-»] 1

ol 1o

~

PLOTTING ’
POINT > X x:200"

SURFACE PROJECTION
OF ANOMALOUS ZONES

PROBABLE ttecasusvsnnsness
POSSIBLE s 2 77 7rr s

FREQUENCIES 0-31~5-0CPS DATE SURVEYED

AN

JULY 68

LOGARITHMIC INTERVALS

McPHAR GEOPHYSICS

INDUCED POLARIZATION AND RESISTIVITY SURVEY




Pa/2m

(OMM FEET)

F.E.

n-2

n-3

n-4

n-9%

205

188

18S 148 128 108 8S 8S 48 28

re A A . A

LN

e rt y -
CRRUNE ) A S Y S U R E RO AU NER R AR AR RN rry

Wit

168 148 123 108 as 12 83 ts

in %

woo12 63.2428 B




10 12200 . . ... -3
980 Q 20 e p=2

1130 980 / a0 ———— e =

Pas/2mn

{OHN FEET)

2N 4N AN BN 10N 12N 14N 16N 18N 20N

A e
sPRfaERR ARV RRRERENIRRANR

]

\&’-3 e | Rl

n-4

n-5




OWG NO -1 P-5145-12

COPPER LODE MINES LIMITED

REXDALE OPTION, FREDART LAKE AREA,

RED LAKE M.D., ONTARIO.

LINE NO.- O

ELECTRODE CONFIGURATION
" 'Y *nx a’s X a‘

B

PLOTTING ~ -
POINT ™ X x-:200'

SURFACE PROJECTION
OF ANOMALOUS ZONES

DEFINITE . ]

PROBABLE vesvssssnarnsrine
POSSIBLE ~+s 77,7,/

FREQUENCIES- 0-31—5-0 CPS DATE SURVEYED JULY 68

NOTE - CONTOURS AT
LOGARITHMIC INTERVALS

1-15-2-3-5-7-5-10

McPHAR GEOPHYSICS

INDUCED POLARIZATION AND RESISTIVITY SURVEY




n-3 — — 1040 &\L‘ NR 22 NR 12 248 \
n-| - ron o 14ne 630 158 o 7 O 190 m/
s e
. N . - 20_8 18‘8 IG_S 14;3 12_5 108 8S &S 48 28
OO
(M.F) g
n-| - 0.7 1.3 93 /1 /7 30/1 Vi ) &‘
n-2 _ o}//// NR NR 1.
n-3 : e 8.6 NR NR
n-4
n-5
. . . 108 103 16 18 12 108 88 ¢ i 23
FE in%
n-| —_ — — 0.8 )// 1.8 8.8 ( 18 1s 1 1 s
n-2 - - e - 1.///1 e " .8
n-3 N ————— e 9.0 12 ' e L1 L1
L
n-9% o




$ 3 On

-4
2080 1928 303 2730 1560 1540 4130 1750 2100 . n-3
ffm\ 570 310 1130 2060 m 1320 3350 200 \moo -

Pa/ 2w

(OMAM FEET

0 2N 4N 6N 8N 10N 12N 14N 16N 18N 20N
. — Il'llll'll.lllillllll . . A - - . “ 4 —
(MF)q
4.2 12 7.9 5.3 3s 2.2 C;/ 3.8 \Kt(o.s — R
.2 @ 3.5 5.5 a8 10 .2 20" o - n-2
K ) e .
2.4 2 .2 5.1 5.6 2.2 4.8 1.9 . n-3
n-4
n-5
" o o 108 iln 150 160 18w 200

FE in%
3.7 8.0 Ky Q’ 3.3 W 3.0 3.6 . n- |
3.6 9.8 8.2 . . . L 7% S — n-2
6.6 5.9 8.0 8.1 U n-3
n-4

n-9




OWG NO -1 P -5145-13

$
COPPER LODE MINES LIMITED

REXDALE OPTION, FREDART LAKE AREA,

RED LAKE M.D., ONTARIO.

LINE NO-_ 2W

ELECTRODE CONFIGURATION

}ex -+n: a'exa‘
£ [

N

PLOTTING ~ -~
POINT > X x:200'

SURFACE PROJECTION
OF ANOMALOUS ZONES

DEFINITE R

PROBABLE svrensssrenstsne
POSSIBLE s s s rrr»r

‘

FREQUENCIES 0-31—5.0 CPS DATE SURVEYED JULY 68

NOTE - CONTOURS AT
LOGARITHMIC INTERVALS

1-15-2-3-5-7-5-10

McPHAR GEOPHYSICS

INDUCED POLARIZATION AND RESISTIVITY SURVEY




Pas2w

(CHm FEET)

155 145 135

(M.F) q

n-|

n-2

n-3

n-5

158 1.8 128

FE in%

n-2

n-3

G .




480 n-3

480 n-2

430 //m n- 1

Pa/2m

{OHMN FEET?

31/ | 1220 8.2 ) n-|

13 n-3

n-5

aps L 2 s 78 L1 ] 58 43 s 28 18

i3 18.3




: l

COPPER LODE MINES LIMITED

REXDALE OPTION, FREDART LAKE AREA,

DWG NO -1 P -5145-|

RED LAKE M.D.,, ONTARIO.

LINENO-_ 2 W

ELECTRODE CONFIGURATION
"7 X —+ nx a'e X a1

1

PLOTTING ~
POINT > X x:100'

SURFACE PROJVECTION
OF ANOMALOUS ZONES

DEFINITE N

PROBABLE rssvessnnsssrsnsse
POSSIBLE ~rs 77 vrrr»s

FREQUENCIES: 0-31~5.-0 CPS DATE SURVEYED: JULY g8

NOTE - CONTOURS AT
LOGARITHMIC INTERVALS

1-1%-2-3-8-7-5-10

McPHAR GEOPHYSICS

INODUCED POLARIZATION AND RESISTIVITY SURVEY




o »
n-4
n-3 1640 300 N® 1108 24 148
n-2 1920 WN@ % . 130 (za
n-| 455\\\ 4400 1130 730 19 . m 230
Pa/2m
(OMM FEET)
L 20‘8 18-S 1 6‘S 1 4LS 1 %S 1 O_S BLS G.S 4‘S 2 E
RS ¥ € Y Y SRS ¢ ¢ ¥ ¢ ¢ | SRR NRBESHEBRANS
(M.F) o
n-1| 2.0 0.3 .7 X\\ x - U N N 35&2//:3’_}\
n-2 0.2 ﬁ (?1\ R 114 30 31
n-3 1 [} AR L3 -mN\ % 6
n-4
n-5 \
2!3 10-3 1.68 128 12‘8 10.8 8? 68‘ lf 3‘3
F.E.in %
n-| 0.9 L3 9.4 5.3 €2 ! { 10 1.5 5.6 \\
n-2 °;Q 5.6 u\ 6.3 Ne 1 5.4 5.2
n-3 — T 1”2 NR NR 1.1 6.7 6.7 /,
n-4 T e e
s )




n-5
. 4
n-4

Pa/ 2
. {OHM FEET)
0 2N 4N 6N &N 10N 12N 14N 16N 18N 20N
(MF) g
-\.
5.0 9] | 29 5.2 \y 1.9 0.7 0.¢ (y [o.s - on-
% 4.9 *3 /\3: 6.8 .3 0.2 m 1.3 - n—3?
‘ n-4
n-9
0 m a & o 100 1% 150 16 $ 20
FE in%
u 6.9 .3 6.2 3.9 N1 v~ s 2.9 2.9 — : n- |
A4 ="
5.8 6.0 7.3 6.5 6.0 5.7 4.0 2.0 € . n-2
m 8.8 a.m .2 10 /77 1w\ m 4.2 .5 . n-3
n-4
n-5
I |




4 DWG NO -1 P -5145-15

COPPER LODE MINES LIMITED

REXDALE OPTION, FREDART LAKE AREA,

- RED LAKE M.D., ONTARIO.

LINE NO-__ 4W

ELECTRODE CONFIGURATION
", X -+ nx afex *1

ol 1%

PLOTTING ~ -
POINT = X x-:200'

SURFACE PROJVECTION
OF ANOMALOUS ZONES

DEFINITE ]

PROBABL E reovsnessrssnsses
POSSIBLE 277777, -

FREQUENCIES 0-31—5-0CPS

DATE SURVEYED JULY 68

T

NOTE - CONTOURS AT
LOGARITHMIC INTERVALS

1-1-5-2-3-8-7-5-10

McPHAR GEOPHYSICS

INDUCED POLARIZATION AND RESISTIVITY SURVEY




n-9% ;
| ® ]
n-4 !
n-3 : ' S 1400 190 R NR NR 17 w b
n-2 —- - 3100 \\2\\\\ NR 77)/ 12 18
n-| u.ﬂ%aﬁm 1260 283 mmmmlwzsso) ) 13 /15//’/4
Pas2nm
(ONM FEET)
~ . . . 205 185 188 148 128 108 8S 6S 4s 28
M .lllllll_llllllll"IAlllllllll“IllllllA*‘ll
(MF) g
n-1 - - 0.3 0.8 8.8 38 | 1 18 1} tiize -31 39 l
/ |
e
n-2 _ o///// N NR lzz/ -33 {2
= \
n-3 ) ) . .2 50 NR NR NR /300 \ (7‘%\\5
n-4 }
n-% ’ )
. . X . 208 108 168 148 128 108 8s s ss 23
FE in%
n-| — - 0.6 2.0 11 20010t JOS 4 e -0.8 8.9 ]
/ . N
n-2 1.3 9.0 13 r e /u 0.8 >
- - —e e - —— . . " -9,
/ G
x j
n-3 _ . S ..7 9.8 nR 1 " 5.1 8.0 b}
ﬂ"’4 r"

n-9%




¢

823 310

700 4600

N—

3sz2o0

243 130

0 2N 4N 6N aN 10N 12N 14N 16N

Pa/ 2w

(OMM FEET:
18N 20N

\9.:_/ 14 1.1 1.7 w 1.3

W2 ” .

1 3.8 2.9 2.1

] m a & o 109 P | 130 16n

184 20u

FE. in %

n-2

n-3

n-95




, .l

COPPER LODE MINES LIMITED

REXDALE OPTION, FREDART LAKE AREA,

DOWG NO -1 P-5145—1|

RED LAKE M.D.,, ONTARIO.

LINE NO- 6W

ELECTRODE CONFIGURATION

FCTEE
PLOTTING\ N |

POINT ™ X x:200'

SURFACE PROJECTION
OF ANOMALOUS ZONES

DEFINITE ]

PROBABLE vesssrsssirnitinge
POSSIBLE s 77777~

FREQUENCIES 0-31—-5-0 CPS

NOTE - CONTOURS AT"
LOGARITHMIC INTERVALS

1-15-2-3-5-7-5-10

—
McPHAR § .
= X,

M

McPHAR GEOPHYSICS

INDUCED POLARIZATION AND RESISTIVITY SURVEY




Y -
n-3 3200 408 16 28 1" R P

T ESa N\ V72~ ff\\\\\/
ool B |

(M.F) q | | ‘: | T i -
)

F.E. in% L | | | | | | ) |

Lo ) R T
-t . . e SRS
o o AN : <
n-4 —
R RO IR
- Y ) o . .
' Crheat [ o
| - e g
N IT kA T . - 3 .:
n_s : e




~ 3
n-4
\—/ 38 10 w—/ ' 1510 1700 1750 2250 n-3
, 347 (G 2800 4400 2800 n-2
450 ate /m $ @ 768 1230 m (::soo \ n- |
Pa/2m
(OHA FEET)
0 2N 4N 6N 8N 10N 12N 14N 16N 18N 20N
“‘_ A uuuunlnu‘unuuu * A 4 S5’ I‘I I * . * * —
(MF)q
/ 288 11 20 W/ 1 . . . @( 3.9 n-|
\/17 . . 2.3 2.3 n-2
ze8 267 20 ﬁ . 5.7 5.8 5.7 4.9 n-3
n-4
n-5
= " ] o son s2n 148 168 184 208
F.E. in %
.. W 8.0 8.0 7.0 . \\1:/ 7.6 6.8 6.2 - n=|
\_/ .
. 12 19 6.8 1.9 11 1.7 10 6.8 n-2
’.6 1s s.¢ 6.5 0.9 11 9.9 11 e e — n=3
n-4




=l

& OWG NO -1 P -5145~-1

COPPER LODE MINES LIMITED

REXDALE OPTION, FREDART LAKE AREA,

RED LAKE M.D., ONTARIO.

LINE NO- 8W

ELECTRODE CONFIGURATION
'e X + nx 4'(» x -a‘

7T

~

PLOTTING ~ -
POINT ™ X x:200'

SURFACE PROJECTION
OF ANOMALOUS ZONES

DEFINITE L ]

PROBABULE rsssveserrsnsssssr
POSSIBLE 777777/

FREQUENCIES 0-31—5-0 CPS DATE SURVEYED JULY &8

prenpdiath

NOTE - CONTOURS AT
LOGARITHMIC INTERVALS

1-16-2-3-8-7-5-10

McPHAR GEOPHYSICS

INDUCED POLARIZATION AND RESISTIVITY SURVEY




n-5
] ™ L 4
n-4 37 \'\41_5,/ 23) NR R
. n-3 380 4 24 \/— N e 2.3,
n-2 an? 563 153 202
n-| |~2N sr0 m [/N\_\
Pa/2m
(OMM FEET) .
‘ ) ) ‘ _ X 14S 13S 125 118 10S 9S 8s 18
OO O
(M.F) a .
n-1{ 1-3)//// L w 4 w
n-2 25 25 46 : &)
' n-3 V 3¢ R
n-4 ' 470 R R NR Py
n-5
s 78
11.7 $.7
11.8 9.8
16.3 1
'L § It ,
L0




2% NR n-4

S\ LT D Ay

Pas/2m
(OHMNM FEET)
65 55 as 38 28 1S 0 IN 2N 3N 4N
B804 1 8 ‘T gogoerngr ] - “ A
(MF)gq

1 \\M\_j 13 15 n-|
( ::\:)13 18 n-2
136 12 n-3

(o

n-5
&3 8s as .88 28 13 ° Y] m 7] an
FE.in %
8.7 8.3 6-, é L.5 3-5 n-— l
"—-_L___

. 18 ne 9.8 10.5 5.5 n—2

—  12.% 10.8 "e 13.3 1.7 n-3
18,1 ////( 1 ne 17.8 n-4




DWG NO -1 P -5145-18

COPPER LODE MINES LIMITED

REXDALE OPTION, FREDART LAKE AREA,

RED LAKE M.D., ONTARIO.

LINE NO- 8 W

ELECTRODE CONFIGURATION
'c X «)" nx -a’-&x 41

o] o

PLOTTING ~ -
POINT > X x:100

SURFACE PROJECTION
OF ANOMALOUS ZONES

DEFINITE R

PROBABLE 1essnrsrsssniser
POSSIBLE 777777/,

FREQUENCIES 0-31—5-0 CPS DATE SURVEYED: JULY 68

NOTE - CONTOURS AT
LOGARITHMIC INTERVALS

t-2-5-10 0ATH 4

sv.rﬁwi%:cso POLARIZATION AND RE3g
R .

X1

1.

W




n-5 n-5
] »
n-4 n-4
n-3 n-3
n-2 n-2
n-| 1680 n-|
Pa/ 2 Pa/2T
(OHM FEET) (OHM FEET)
85 7.5S 7S 6.55 6S .55 55 4.55 45 3.55 3s
—————————————————

(M.F) 4 (M.F) 4
n-1 1.9 n-1
n-2 s n-2
n-3 n-3
n-4 n-4
n-5 n-5

ss’ 1.58 TS 6.88 63 5.83 53 a.s8 as 3.58 38
FE.in% F.E.in %
n-| 5.3 //// 3.2 n-|
n-2 Li//////:: n-2
n-3 1.3 .3 7.2 n-3
—_—— T T
n-< _— 8.3 10.8 P n._q‘j
n-§ w5 :ngg:




® DWG. NO.-1.P-5145-19

COPPER LODE MINES LIMITED

REXDALE OPTION, FREDART LAKE AREA,

RED LAKE M.D., ONTARIO.
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o f SURFACE PROJECTION
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DEFINITE CE———
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POSSIBLE v 277777
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| NOTE. CONTOURS AT
| LOGARITHMIC INTERVALS
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McPHAR GEOPHYSICS

| 'TNDUCED POLARIZATION AND RESISTIVITY SURVEY
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COPPER LODE MINES LIMITED
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SURFACE PROJECTION
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McPHAR GEOPHYSICS

INDUCED POLARIZATION AND RESISTIVITY SURVEY
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ELECTROOE CONFIGURATION
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SURFACE PROJECTION
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DEFINITE ]
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POSSIBLE 777777 r

FREQUENCIES: 0-31—5-0 CPS DATE SURVEYED JULY 68

McPHAR GEOPHYSICS

" INDUCED POLARIZATION AND RESISTIVITY SURVEY
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