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Cu. PANY: Freeport Canadian Exploration Co., 1320-25 King St. West, Toronto
LICENCE NO.:+ A 38132 '

AREA SURVEYED: Straw-Manitou-Esgle Lake Blocks, Kenora Division

CONTRACTOR: Questor Surveys, 20 Canso Road, Rexdale, Ontario

PERIOD SURVEY: April 24 - May 2, 1970

COST OF SURVEY: $50,730.00

LINE SPACING: 1/6 mile
TOTAL SUKVEY LINE MILES: 2136 line miles

TOTAL MILES OVEK CLAIMS STAKED: 86 line miles
CLATMS STAKED: 185 claims FIRST RECORDING DATE: June 15, 1970

GROUP 1. DASH LAKE N-2024
Ko3GTE ~ K-269350

GROUP 2, BROOKS IAKE M~-2473 :
- -268852 - K-268873, K-269266
K-272422 - K-272437, K=-273002 - K-273003

DASH LAKE M-2024
K-20887% - K-268878, K~269262 - K-269265

Hdaoup 3.  BROOKS IAKE M-2473
- K=272L01 - X=-272420

/ GROUP 4.  DASH LAKE 1i-2024

“ / K-268Bl3, 1-208848 - K-268851
_ KATARSKONS LAKE M-~2430
/ K-2638ldy - K-268847

GROUP 5.  KATARSKONS LAKE M-2430°

K-268830 - n-2688U42, K-268563 - K-268565

GROUP 6,  BLUFFPOINT LAKE M-2471

K=268557 - K-268562

GROUP 7., BLUFFPOINT LAKE M-2471
K-269329 - X-269330, K-269336 - K-269344, X-2U42397 - K-242399

KATARSKONS LAKE M-2430
K-269312 - K-269328, k=-269331 - K-269335
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INTRODUCTION

This report contains our interpretation of the

results of an airborne electromagnetic survey and magnetic

:ﬂg;ﬁm;flown in Straw Lake, Manitou and Eagle, Ontario on
April 24th to 27th, 29th, and May 2nd, 1970. A brief des-

cription of the survey procedure together with recommen-
dations for ground follow-up is included.
The survey totalled 2136 line miles and was per-

formed by Questor Surveys Limited. The survey aircraft was

a Super Canso CF JMS and the operating base was Dryden,
Ontario.

' The area outline is shown on a 1;500,000 map at
the end of this report. This is part of the National Topo-

graphic Series sheet number 52 S.W.

MAP COMPILATION-

The base maps are uncontrolled mosaics constructed

from Ontario Lands and Forests 1" = 1/4 mile photographs.

These mosaics were reproduced at a scale of 1" = 1/4 mile
on stable transparent film from which white prints can be
made.,

Flight path recovery was accomplished by comparison
of the prints of the 35mm film with the mosaic in order to
locate the fiducial points. These points are approximately

one mile apart.

SURVEY PROCEDURE

Terrain cleerance was maintained as close to 400

i —

feet as possible, with the E.M. "bird" at approximately
L ] S —

150 feet above the ground. A normal S-pattern flight path

using approximately one mile turns was used. The equipment
operator logged the flight details and monitored the instru-

ments.

A iigg_g;guﬁdu1422~;/8 mile was used.




INTERPRETATION AND RECOMMENDATIONS

'AREA 1969-52 A & C STRAW LAKE AREA

The following grouping of anomalies is offered
as recommended targets for ground investigation in the
Pipestone and Straw Lake Areas: Discrimination of the
anomalies was made on:

a) geological setting

b) conductivity and strength of the anomalies

c) magnetic correlation

The last criterion is of least importance. Pre-
ference was given to those anomalies that are associated
with the acid volcanics, either on the contact with the
basic volcanics or within the acid variety. Portions of
long horizons have been recommended for ground investi-
gations. Little attention has been given to the numerous
anomalies associated with the sediments.

The groups of anomalies are not listed in any

order of priority.

MAP SHEET 1

1) Intercept 7A which is within the basic wolcanics
is a‘moderately strong, good conductivity anomaly which
should be given attention on the ground. The adjacent
responses are weaker but they indicate good conductivity.
The strike length (approximately 2000 ft) makes this an

attractive ground target.

2) This conductor éonsisting of low émplitude,‘good
conductivity anomalies lies along the contact of the basic
volcanics with the granite. The conductivity of the anomal-
ies demands that ground work be done on this apparently

short conductor.

3) Intercept 15B is a low amplitude, good conduct-
jivity anomaly associated with weaker, poorer conductivity

responses along strike. A horizontal electromagnetic survey
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in conjunction with a magnetic survey is recommended to

cover this particular zone within the basic volcanics.

4) Sulphides have been reported in the area of this
anomalous zone within the basic volcanic rocks. As a result
of this and the fact that intercept 17E is a good conduct~-

ivity anomaly ground work is recommended.

5) A horizontal electromagnetic and magnetic surveys
are recommended to cover this short, weak but good conductiv-

ity conductor. The zone exists in a chlorite and horneblende

schist.

6) This zone is a portion of a long trend along the
contact of the metmorphosed basic volcanics with the granite.
Magnetics associated with the conductive horizon suggest that
phyrrhotite may be the cause of the fairly strong good con-

ductivity anomalies of this zone. Ground work is recommended.

7 & 8) These two conductive zones were well defined by
the east-west direction flying and not by the north-south
flying. The anomalies are low amplitude responses but they

indicate good conductivity.

9) An outcropping of a sericite schist within the
quartz-feldspar porphyry has been mapped at the south end

of this zone and it is felt that this conductor is associat-
ed with the schistose rock. The conductor was delineated
with the east-west flying because of the strike on the zone.

Ground work on a low priority basis is recommended.

10) The anomalies within this outlined area are
reasonably strong, good conductivity anomalies similar to

a response from massive sulphides. These two conductors




have been noted on strike with the conductor to the west.

Ground work is recommended.

17) This bedrock conductor beneath the lake was picked
up in the east-west flying but not in the north~south
direction. The anomalies are weak but they indicate good

conductivity. Ground work is recommended.
18) Intercept 42C is a weak response but it does
indicate good conductivity. Ground work is recommended in

the winter months.

MAP SHEET 3

19) Intercepts 67B and 68C are both low amplitude
but good conductivity anomalies which are part of a longer
trend within the sediments. This zone is recommended for

ground investigation on a low priority basis.

20) These three anomaly intercepts are good conduct-
ivity responses with fair strength. The strike of the con-
ductor as indicated here is questionable and a reconnaiss-
ance survey is recommended prior to any line cutting. Even
though the anomalies are coincident with a swamp the rate
of decay of the anomalies does not suggest a surface con-

ductor. The anomalies are in a basic volcanic environment.

21) This portion of a longer conductor which is an
the contact of the acid and basic volcanics is recommended
as a ground target. Intercept 72A exhibits good conductiv-

ity similar to what would be expected from massive sulphides.

22 & 23) These two zones are the ends of one conductor
which is close to the acid-basic volcanic contact. These
zones are stronger and show better conductivity than the

middle of the conductor.




are associated with the contact between the acid volcanics

with the basic volcanics. The geophysical characteristics . .

of the anomalies in conjunction with their geologic environ=

ment makes this a high priority ground target. {/'

" MAP SHEET 2

11) This single anomaly within the basic volcanics
should be given a ground check. Thevanomaly exhibits
“good conductivity and fair strength. Sulphides have

been noted to the east and on strike with thé response

and as a result this becomes a good ground target.

12) Intercept 37A which has high direct magnetic
correlation shows good conductivity and fair strength.

The anomalies on stfike are weaker. The conductor exists
along the contact of the granite with the basic volcanics.

Ground work is warranted on this zone.

13) This zone is stronger and indicates better con-
ductivity than the remainder of the conductor to the west.

cround work on a moderate priority basis is recommended.

14) High magnetics are associated with this conductor
along the basic volcanic-granite contact. Intercept 62B is
a broad, good conductivity anomaly which should be invest-

igated in the course of a ground follow-up program.

15) Acid volcanics have been mapped in the vicinity
of this conductor which should be given a‘grouhd check.

Intercept 50G suggests a shallow dip to the north. A hor-
izontal loop electromagnetic survey and a magnetic survey

is recommended to cover this conductor.

16) This is a definite bedrock conductor in the basic

volcanics close to the sedimentary contact. Intercept 57B is a

ood conductivity anomaly which could be caused by sulphides which

g
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24) Anomaly intercept 76B which should be invest-

jgated is a low amplitude good conductivity response with-

in the basic volcanics.

25) Ground work is recommended on this zone which
parallels other conductors in the area. Intercept 73D is
reasonably strong and exhibits good conductivity. The

conductor is within basic volcanic rocks.

26) The direct magnetic association with the anomalies
in this zone suggests that pyrrhotite may be a cause. Good
conductivity is exhibited by the anomalies in this zone.

Ground work is recommended. N

27) Good conductivity is exhibited by the anomalies
in this zone which is a portion of a longer conductor

within the basic volcanics. Ground work is recommended.

28) Intercept 83B is a low amplitude good conductivity

anomaly which should be given a ground check.

29) This 3000 foot conductor within the basic volcan-
ics warrants a ground check. Intercept 95B is a good con-
ductivity but low amplitude anomaly. The two adjacent inter-

cepts are weaker,

MAP SHEET 4

30) This short conductor within the sediments parallels
a long trend which is coincident with a fault. The conduct-
ivity shown by the response curves is good. Ground work on

a low priority basis is recommended.




32) The magnetic correlation with these anomalies

could indicate the presence of pyrrhotite. Intercept . ’
129B exhibits good conductivity and is fairly strong.

Ground work is recommended.

1969-52B MANITOU LAKE AREA

The majority of the anomalies in this area are
medium strength, fair conductivity anomalies within a
basic volcanic and sedimentary environment.. A visual
examination of the trends that exist along the lake shore
is recommended on the weaker trends. A few zones have
beén picked out and are discussed below. These are rec-

ommended as ground targets.

A) Intercept 36C is a medium strength, good con-
ductivity anomaly associated with weaker and poorer con-
ductivity responses. Sulphides could possibly be the

~cause.

‘B) Ground work is recommended on this short con-
ductor well within the basic volcanic rocks. Moderate

strength and conductivity is shown by the responses.

0,D, & E) All of these zones are on strike with one
another and probably have the same cause. The conduct-
ivity shown by the anomalies in these zones is excellent.

Ground work is recommended on at least one of these areas.
F) This zone of multiple conductors is within
sediments and as a result a low priority is given. The

conductivity of the anomalies is good.

G) Both of these anomalies are weak but fair con-

ductivity is shown. The isolation of the conductors and




the fact that it has magnetic correlation which may

indicate pyrrhotite makes this a good ground target.

AREA 1969-52D EAGLE LAKE AREA

Numerous anomalies exist within £he'area,
however, the majority of these are caused by conduct-
ive alluvial sediments. These anomalies are circled on
the map with a broken line. Along the north portion of
the area strong east—west trends exist which correspond :
approximately to the contact between the sediments and
the basic lava flows. These long trends are not consider-
ed to be primary targets for base metal possibilities.
Also in this area some of the anomalies correspond to
roads and these anomalies could be caused from cultural
features along these roads. A visual reconnaissance sur-
vey is suggested on these long trends. Formational sul-
phides and graphite are the possible causes.

The following discussion of groups of anomalies

is offered as a guide to a ground investigation program.

A) This single anomaly could indicate a longer
conductor to the west. Ground work on a reconnaissance
nature is recommended on this particular anomaly which
exhibits good conductivity and is faifly strong.

B) Ground work on a low priority basis is rec-
ommended on the weak zone near the sedimentary-basic

. volcanic contact. Fair conductivity is exhibited by the

anomalies.

C) Intercept 7F is a sharp, good conductivity
anomaly which should be checked on the ground. The

conductor appears to be in basic volcanic rocks.
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. D) Both intercepts 14A and 14B are sharp, good
; conductivity anomalies which are similar to and on

strike with those of zone C. Ground work is recommended.

E & F) The bedrock anomalies within these zones exhibit

fair to good conductivity. Ground work is recommended.

G) These three anomalies are extremely weak and

it is doubtful if these could be detected on the ground.

) fodi

D. Watson




APPENDILX (1)

.‘O UIPMENT

The aircraft are cquipped with Mark Vv INPUT airborne
E.M, systénsand Barringer AM-101 proton precession magnetometers.
APNQl radio altimeters are used for vertical control. The
outputs of these instruments together with fiducial timing marks
are rccorded by means of galvanometer type recorders using light
sensitive paper. 35mm continuous strip cameras are used to

record the actual flight path.

(1) MARK v INPUT (R)gysTEM

The Induced Pulse Transient {INPUT) system is particularly
well suited to the problems of overburden penetration. Currents
are induc;d into the ground by means of a pulsed primary electro-
magnetic field which is generated in a transmitting loop around
the aircraft. By using half sine wave current pulses, and a loop
of large turns-area, the high output power neéded for deep
penetration is achieved,

The induced current in a conductor produces a secondary
electromagnetic field which is detected and measured after the
termination of each primary pulse. Detection is accomplished by
means of a receiving coil towed behind the aircraft on five
hundred feet of cable, and the received signal is processed and
récorded by equipment in the aircraft. Since the measurcments
are in the timc domain rather than the frequency domain common
to continuous wave systems, interference effects of the primary
transmitted field are eliminated. The secondary field is in the
form of a decaying voltage transient originating in time at the
termination of the transmitted pulse. The amplitude of the
ltransient is of course, proportional to the amount of current
induced into the conductor, and in turn, this current is propor-
'tional to the dimensions, the conductivity and the depth beneath
the aircraft.

The rate of decay of the transient is inversely propor-
tional to conductivity. By sampling the decay curve at six
different time intervals, and recording the amplitude of each
sample, an cstimate of the relative conductivity can be obtained.
By this means it is possible to discriminate between the effects

due to conductive near surface materials such as swamps and lake-

botton silts and those duec to genuine bedrock sources.,




(i1)

"ne transients due to strong conductors such as sulphides exhibit
long”decay curves and arc therefore commonly recorded on all six
channe]s. sheet like surface materials on the other hand have
short decay curves and will normally only show a response in the
first two or three channels.

The samples, or gates, are positioned at 300, 500, 700,
1100, 1500 and 1900 microseconds after the cessation of the pulse.
The widths of the gates arc‘200, 300, 400, 600, 60O and 600
nicroseconds respectively. |

For homogencous conditions, the transient decay will be
exponential and the time constant of decay is equal to the time
difference at two successive sampling points divided by the log

ratio of the amplitudes at these points.

(IT) BARRINGER AM-101A PROTON PRECESSION MAGNETOMETER

The AM-101A magnctometer which measures the total magnetic
field has a sensitivity of 5 gammas and a range from 20,000 gammas
to 100,000 gammas.

Because of the high intensity field produced by the
INPUT transmitter, the magnetometer results are recorded on a
time sharing basis. The magnetometer head is energized while the
transmitter is on, but the readout is obtained during a short
period when the transmitter is off. Using this technique, the
head is energized for 1.15 seconds, and then the transmitter
is switched off for 0.15 seconds while the precession frequency
is being recorded and converted to gammas. Thus a magnetic

reading is taken every 1.3 seconds.

DATA PRESENTATION

The symbols used to designate the anomalies are shown
in the legend on cach map sheet, and the anomalies on each line
are lettered in alphabletical order in direction of flight. Their
locations are plotted with reference to the fiducial numbers on
the visicorder record.

A sample record is included at the end of the report
identifying the method used to correct for the position of the

m.M. "bird" and identifies the paramcters recorded on each channel.
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(iii)

i'ccasionally a question mark may be shown alongside the anomaly
symbol. This may occur when the response is very weak and there
is some doubt as to whether or not it is caused by turbulence
or compensation noise caused by large changes in the position of

the "bird" relative to the aircraft.

All the anomaly locations, magnetdic corrclations, and
the amplitudes of channcl number 4 are listed on the data sheets

accompanying the final maps.

GENERAL INTERPRETATION

The INPUT system will respond to conductive overburden
and near surface horizontal conducting layers in addition to bedrock
conductoés. Differentiation is based on the rate of transient
decay, magnctic correlation and anomaly shape fogether with the
conductor pattern and topography.

Power 1lines sometimes produce spurious anomalies but
these can be identified by reference to the monitor channel.

Railroad and pipeline responses are recognized by
studying the film strips.

Graphite or carbonaceous material exhibits a wide range
of conductivity. When long conductors without magnetic correlation
are located on or parallel to known faults or photographic linears,
graphite is most likely to be the cause.

Confact zones can often by predicted when anomaly trends
coincide with the linecs of maximum gradient along a flanking

magnetic anomaly. It is unfortunate that graphite can also occur

as relatively short conductors, and produce attractive looking
anomalies. With no other information than the airborne
results, these must be examined on the ground.

Serpentinized peridotites often producc anomalies with
a character that is fairly ecasy to recognize. The conductivity
which is probably caused in part py magnetite, is fairly low so
that.the anomalics often have a fairly large responsc on channel

number 1, they decay rapidly, and they have strong magnetic

correlation.




TNPUT E.M.Aanomalies over massive magnetites show a relationship
to the total Fe. content. Below 25-30% very little or no
response at all is obtained, but as the percentage increases

the anomalies become quite strong, with a characteristic rate

of decay which is usually grecater than that produced by massive
sulphides.

Commercial sulphide ore bodies are rare, and those that
respond to airborne survey mcthods usually have medium to high
conductivity. Limited lateral dimeénsions are to be expected
and many have magnetic correlation caused by magnetite or
pyrrhotite. Provided that the ore bodies do not occur within
formational conductive zones as mentioned above, the anomalies
caused byrthem will usually be recognized on an E.M. map as

priority targets.
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