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' : ' -r' REPORT OH
AIRBORKE MAGNETOMETER SURVSY

ra ras
BLIMP RIVER AREA

FOR 
CONSOLIDATED MORRISON EXPLORATION LIMITED

I. INTRODUCTION

On September 26 and 27, 1967, Canadian Aoro Minaral 

Surveys Limited conducted a combined airborne electromagnetic, 

airborne scintillometer and airborne magnetometer survey over 

two separate claim groups in the Blind River Area, Ontario, on 

behalf of Consolidated Morrison Exploration Limited. This 

report pertains to the magnetometer phase of the progr*

II. SURVEY AND COMPILATION DATA

The survey was flown by the Canadian Aero Mineral 

Surveys Limited geophysically equipped Otter aircraft, registration 

CF-IGM, based at Elliot Lake, Ontario.

The flight lines were oriented due north and flight 

line spacing was 1/16 mile. The survey was flown at a mean terrain 

clearance of 150 feet. A total of approximately 260 line miles 

of geophysical data was acquired.

The following Canadian Aero Mineral Surveys Limited 

personnel were associated with the projecti

O.P. Smith Project Manager

B. Archer Pilot and Navigator

D. Reynolds Pilot and Navigator

R, Skinner Operator

R. Chapman Data Compiler --'- ^
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W. Knappers Data Compiler 

O. Fitzsimmons - Draftsman
^ ^i' .. - ' - . ^ '

. W. Schuur Geophyaicift.

The magnetometer used in this survey was the total 

magnetic intensity "Flux Gate" saturable core instrument, developed 

by Gulf Research and Development Company, The instrument is 

installed in the fuselage of the aircraft. Five sensitivity 

sattings are available: 300, 600, 1200, 2400 and 4800 gamma for 

full 10 inch deflection. Corresponding step values are respectively 

250, 500, 1000, 2000 and 4000 gamma. The usable short term 

sensitivity is approximately 5 gamma and the total dynamic range 

is 250,000 gamma for the 1200, 2400 and 4800 gamma sensitivity. 

For the present survey a sensitivity setting of 1200 gamma for full 

scale deflection was used.

The magnetic profile ia displayed on a Gulf Research 

and Development rectilinear recorder with 10 inch chart width.

The flight path of the aircraft is recorded by an 

Aeropath AS-5 continuous strip, 35 mm. camera. The camera is 

synchronized with the magnetometer record by means of a fiducial 

numbering syetsro. Path recovery ia accomplished by relating this 

strip film to an airphoto composite of the area. Identified points 

are designated by their fiducial numbers.

An overlay of the airphoto mosaic showing the

fiducial points provides t*re base for the isomagnetic contour nap. 

After a line-to-line comparison of the levels of the



magnetic records, to reduce the profiles to the same level, the 

^ profiles are transcribed from the tapes to the plan map. TUese 

,.; data are then contoured at 50 gamma intervals and drafted. The
• p' -" ' - '- , -* k , -

isomagnetic contours of the survey area ara presented on a map 

at a scale of l"- \ mile.

III. GEOLOGY

The following maps have been used as reference:

Ontario Department of Mines - Preliminary Geological

Map No. P. 304, 1967 , Blind River - Elliot Lake Sheet.

Scale l' 1 - 2 miles.

Ontario Department of Mines Aeromagnetic data.

Map 2241G - l1 - l mile.

Map 3237G - l" - l mile.

The survey *reas are underlain by sediments of the 

Cobalt Group, Huronian S-riea, which are gently folded in the 

Quirke syncline. The *xis of the syncline strikes approximately 

N600W and crosses the area at approximately the center of Lillybet 

Lake. A great number of faults has been mapped, especially in the 

southern - Keeler Lake - area.

IV. INTERPRETATION OF RESULTS 

(1) Lillybet Lake Area

The most striking magnetic feature in this claim group 

is the contiderable positive anomaly in the extreme north of the 

area and extending both to the north and .vest of the survey block.
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A total relief of approximately 1700 gamma is recorded here. 

This feature corresponds with a mapped intrusive of gabbro. The 

narrow band of 150 gamma positive anomalies, trending ea st-wast 

situated north of Llllybet Lake is probably the magnetic expression 

bf a diabase dyke. It extends possibly to the south-east; where 

another narrow positive anomaly is mapped south of Gaff Lake. 

Parallel to this magnetic high, just north of Mace Lake is 

another 200 gamma positive anomaly which appears best explained 

as a diabase dyke st some depth below surface to the east and 

probably shallower to the west. The line-up of small isolated 

positive anomalies probably corresponds with a 1*55^ striking 

fault zone.

(2) Keglor Lake Area

The general magnetic pattern over this survey area 

appears much more complex than would be expected over a 

sedimentary area. Host of the low amplitude magnetic trends 

discernible in the isomagnetic contour map are undoubtedly 

indications of faulting.

The most prominent trend can be followed from fiducial 

3580, traverse 4, in the northwest t c fiducial point 1715 traverse 

40. In the south eastern part of this fault zone a diabase dyke 

has Intruded. In the north-east corner a 150 gamma elongated high, 

corresponding with a diabase dyke extends farther to the S15OB as 

a weak magnetic expression ot a fault zone. The strong narrow 

positive magnetic cone, crossing the south eastern part of the ,
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claim group in a N200W direction is part of a major dyke

vhich can be folloimd on the composite magnetic map for at least

15 miles.

Respectfully Subeaiited,

OTTAWA, Ontario, W.'Schuur, M.Sc. 
October 31, 1967. Geophysicitt.
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REPORT OH 
AIRBORNE GEOPHYSICAL SURVEY

IH THE 
BLIND RIVER AREA

FOR
CONSOLIDATED MQRillSOH 

EXPLORATIONS LIMITED

x; INTRODUCTION

This report pertains to the EM portion of a combined 
airborne electromagnetic, magnetic and radiometric survey flown 
on behalf of Consolidated Morrison Explorations Limited in the 
Blind River area of Ontario. The flying was accomplished on 
September 26 and 27, 1967, by the Canadian Aero Mineral Surveys 
Limited geopnysically equipped Otter aircraft (registration CF-iGM) 
based at Elliot Lake.

The survey was flown at a mean terrain clearance of 
ISO 1 with flight lines spaced at 1/16 nile intervals. All lines 
were oriented north-south. The geophysical data acquired totalled 
approximately 260 line miles.

Canadian Aero Mineral Surveys Limited personnel 
associated with the project were as follows:

G.?. Smith

B. Archtr

D. Reynolds

R. Skinner

R. Chapman

D. Fitzsimmons

R.W. Stemp

Project Manager 

Pilot and Navigator 

Pilot and Navigator 

Operator 

Data Compiler 

Draftsman
*.

Geophysicist



. r The EK data and i .i aagnetic anoaaliea coicidmit''•v '-'.., ' ; .. ;- .' ••"-''- ' :- ' - - \
with conductors are plotted on two plan aaps at the scale of

. ' ' v : ' " ''. . -' ' " ' "' ' 1" *

, l" - \ mile which accompany this report. An airphoto laydown 

. provided the base for these maps.
- -i,
. , - . . -t - - ' '

i II. GEOLOGY AMD RESULTS

*V The following nap has been used as a reference:

- Ontario Department of Mines - Map f P. 304 - 1967

Scalr: l" - 2 miles. ' 

The claim groups are underlain by the Huronian series
t. m '

of sediments consisting primarily of quartzites and conglomerates. 

Numerous faults have been mapped especially in the southern claim 

group. Ho definite bedrock conductors were detected by the airborne 

survey. However, three "X" - type or doubtful anomalies have been 

plotted to the south. These are believed to be caused by aircraft 

turbulence in regions of rough topography. However, since they 

were not definitely marked as such by the operator they may be 

worth checking out on the ground. These rock types are generally 

void of conductors.

Respectfully Submitted,

OTTAWA, Ontario, Robert W. Stenp, P.Eng. , 
October 19, 1967. ChJ if Geophysicist.
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November 9, 1967 
File Ref: 7082

Mr. Robert Smith,
Consolidated Morrison Exploration Limited,
Suite 1700,
11 King Street West,
Toronto l, Ontario.

Dear Sir:

Further to your telephone conversation with Mr. A. Lias 
of Canadian Aero Mineral Surveys Liaiteu, Ottawa, Ontario, I aa 
pleased to provide you with the following information regarding 
the airborne spectrometer survey carried out on September 26 
and 27, 1967 in the Blind River Area on behalf of Consolidated 
Morrison Exploration Limited.

The airborne spectrometer survey was flown simultaneously 
with an airborne electromagnetic and airborne magnetometer survey 
by the Canadian Aero Mineral Surveys Limited geophysically 
equipped Otter aircraft, registration CF-IGM, based at Elliot Lake, 
Ontario.

FligUt lines were oriented due north and line spacing 
was 1/16 mile. The survey was flown at a mean terrain clearance 
of 150 feet. A total of approximately 260 line miles of 
geophysical data was acquired. The results of the gamma ray 
spectrometer survey are geophysically recorded by two traces of 
a reeti-linear recorder. These traces are from bottom to top: 
total count and uranium - thorium count. The respective 
sensitivity settings are 2000 counts per second and 1000 c.p.s. 
for five inch deflection. The time constant was l second. The 
window settings for total count were 0.8 M.E.V. and 3.1 M.E.V., 
for uranium - thorium count they were 1.55 M.E.V. and 3.1 N.E.V.
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. ^
Records were examined on outstanding anomalous . 

responses and no features of direct interest -i.e. responses 
of 1.5 times background - were found. It is possible however 
that a nore thorough examination of anomalous responses and - 
.a line tq line comparison of data together with additional 
'ground information will yield prospects meriting further 
follow-up.

Yours very truly,

WS:gl
V. Schuur, M.Se. 
Geophysicist.

'•s
*!



ASSF.sr,MKNT WORK HRF.AKDOWNS SM ~ l 2 l 

O
1. Type of Survey .^irbpJTVl J^a^nAtjojrAt.c.rJ..E:jectrpTTnaj^x.etjc.^A'4.

2. Township or Area -.i^jmd -l68I- SjiulJ^Ste. .Marie JAining_Diyis\o^\_^___________________

3. Numbers of Mining Claims Traversed by Survey .SSN1.797.87.-,9.4^cJ,..X8Jj..S.S.M .8^642-3.5 jncl. 

-(A 4U. .SSM.8 3 7 27.-jS4 .mcl. . ̂  8} L . ?SM.83 J ̂ 6-J7JD .incl. . ^ J5) j. . SSM, 8 37 7,2.- 7 6 .in.cl.. ( 5 ) -t . . . . 

SSM S37S1-S25 incl. (45); SSM 83924 (1); SSM 83926-30 incl. (5); SSM 83932-36 incl. 

(5); SSM 83938-40 incl. (3); SSM 84076-83 incl. (8); SSM 34184-201 incl. J18)^^^

4. Munber of Miles of Line Cut ....................... Flown ..260,Ljnc,Mi.le.s

*5. Nunber of Stations Established . .......

*6 . Make and type of Instrument Used ,.-...

*7. Scale Constant or Sensitivity . ...---.-

*S. F requency Used and Power Output ,......

S'urrmary of A3.o essrcient Credits (details on reverse side)

Total 8 hour Technical Days (Include Consultants, Draughting etc.) .......V.I"...—---

Total 8 hour Line-Cutting Days .....r.V.I.-.---.-.

Cnlculat ion

_____ x 7 - ______ -f _______ - _____ -r _____ - ————-.——.—.
Technical Line-cutting Number Assessment credits

of claims per claim

The dates listed on this form represent working time spent entirely within the limits
of the above listed claims [ J Check
If otherwise, please explain .............................................,.............

Dated: ...N.OM^l^l'.i^L.l?^.....-.. Signed;
Robert M. Smith

Note: (A) * Complete only if applicable.
(B) Complete list of names, addresses and dates on reverse side.
(C) Submit separate breakdown for each type of survey.
(D) Submit in duplicate.



ASSESSMENT WORK BREAKDOWN

;jfel. FIELD WORK
"Vi-*.:, "" . .. ^^T^-m-r-a"-""" ~ "*

Type of Work Name 6c Address Dates Worked
Number of 
8 hour days

______^__ATTACHED__.^_________________________^

-.... 

____................__.........___........_________... ———— .... —— —— -L

2. CONSULTANTS
Number of 

Naae f. Address Dates Worked (specify In field or office) 8 hour days

CHEDi--- RE

3. DRAUGHTSMAN, TYPING, OTHERS (specify)
Number of 

Name d Address Type of Work Dates Worked 8 hour days

TS ^^

TOTAL 8 HOUR TECHNICAL DAYS ——--^——.

A. LINE-CUTTING
Number of 

Maae Address Datea Worked 8 hour days

, V ---•----.------.---------------------------.-'

TOTAL 8 HOUR LINE-CUTTING DAVS



APPENDIX II

A. EQUIPMENT

The electromagnetic unit, magnetometer and sc-'ntillation 
spectrometer, are the key instruments in the Canadian Aero Mineral 
Surveys Limited Otter survey system. The remainder of the equipment 
consists of a radio-altimeter, an accelerometer, a continuous-strip 
camera, three recorders and a fiducial numbering system.

The EM unit is the low frequency (320 c.p.s.)
in-phase/out-of-phase system designed by Mullard Ltd. of England 
and operated formerly by Riocanex. The transmitting and receiving 
coils are mounted on the wingtips of the Otter, with a vertical 
coplanar orientation and a separation of 61 feet. An electronic 
null device is adjusted so that in the absence of a conductor 
within the range of the system no signal is recorded. The anomalous 
signal is divided into two components, the "in-phase" component 
having the same phase as the transmitted field and the "quadrature" 
or "out-of-phase" component being at right angles to it. These 
two measurements are recorded on two channels of the six-channel 
recorder.

Variations in the total magnetic field of the earth 
are measured by a Gulf Fluxgate magnetometer mounted in the 
aircraft. Anomalies as small as 10 gammas can normally be 
distinguished. The output of the magnetometer is presented 
as one channel on the six-channel recorder to facilitate correlation 
with the EM traces. It is also presented at a larger scale and 
in rectilinear form on a separate recorder, these recordings being 
used in the preparation of isomagnetic contour maps whenever they 
are required.

An APN-1 radio altimeter provides a terrain clearance 
profile on one channel of the six-channel recorder. Because 
EM response decays rapidly with increasing altitude this altitude 
information is important in the analysis of the EM data.

A vertical accelerometer mounted in the aircraft
provides a record of the air turbulence and of any drastic manoeuvres 
of the aircraft. The accelerometer trace on the six-channel 
recorder is often helpful in recognizing spurious blips on the 
EM traces caused by air turbulence or drastic manoeuvres.

The gamma ray spectrometer is manufactured by
Hamner Electronic Products, a division of the Harshaw Chemical 
Company, to Aero Services specifications. Three 6-inch diameter 
by 4-inch thickness thallium activated sodium iodide crystals are1 
util.i^ed. Ratemeter ranges cover count rates from 100 c.p.s. to
100,000 c.p.s. with a choice of time constants from 0.25 to 10 
seconds. Upper and lower threshold settings are continuously
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adjustable allowing for the discrimination of potassium, uranium 
and thorium. Results are presented on a separate rectilinear 
recorder.

The entire flight path is photographed by a vertically- 
mounted Aeropath 35 mm. continuous-strip camera.

Synchronization of the film strip with the three 
recorders is accomplished by means of an automatic fiducial 
numbering system which prints simultaneous time markers on all 
records at regular time intervals, normally every ten seconds.

B. DESCRIPTION OF RECORDS

Rectilinear Magnetic Record

With the chart oriented so that fiducial numbers 
increase from right to left, upward deflections on the chart 
indicate increases in the total magnetic field of the earth. 
On the 600 scale the smallest divisxon on the chart is approximately 
equivalent to 5 gammas. When the record "steps" a change of 
approximately iOO ganunss is indicated. On L'ue "12GG" scale the 
smallest division is 10 gammas and a step 1000 gammas.

The fiducial marks are normally spaced at 10-second 
intervals, a spacing which is equivalent to approximately 1500 
feet on the ground. The exact horizontal scale of the tape can 
be established by measuring the fiducial spacing on the map.

Brush Six-Channel Record

With the chart oriented so that fiducial numbers 
increase from right to left the tracings from the bottom to- the 
top of the chart are as follows:

(1) Fiducial markers - same comments as above

(2) Magnetometer - positive upward. On the 600 scale l mm. is 
approximately equivalent to 7.5 gammas and a step is 
approximately 500 gammas.

(3) EM In-Phase - positive upward, l mm. represents approximately 
20 parts per million, referred to the primary field at the 
receiving coil. The scale is linear until approximately 
600 p.p.m. is reached, after which compression occurs to a 
level of 1200 p.p.m., beyond which the value is "off-scale".

(4) EM Quadrature - positive upward. Same scale as In-Phase.
O
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(5) Altimeter - increasing altitude upward. Centre line position 
approximately 150 feet. Scale below 150 feet approximately 
5 feet per mm. Scale above 150 feet approximately 7 feet 
per mm.

(6) Accelerometer - an acceleration of 173"G" is equivalent to 
a 5 mm. deflection from the central point.

C. SURVEY AND MAP COMPILATION PROCEDURES

Uncontrolled airphoto mosaics usually serve as base maps 
for flying the survey and for compilation of the geophysical data. 
The most common scale is 1/4 mile per inch.

The flight lines are oriented perpendicular to the
assumed longest dimension of massive sulphide occurrences anticipated 
in the survey area. Occasionally two or more line directions have 
to be used to accommodate changes of geological strike within the 
area. Line spacings normally range between 1/8 mile and 1/4 mile.

The navigator is provided with "flight strips" of the 
area to be surveyed. These flight strips are a copy of the 
airphoto mosaic, with the intended flight lines inked and numbered. 
Navigation along the parallel flight lines is accomplished by 
visual means based on the physical detail observed on the photos. 
The aircraft is flown at a terrain clearance of 150 feet or, in 
rough terrain, at the lowest safe altitude.

Flight path is recovered in the field by comparison 
of 'the 35 mm. strip film with the airphoto mosaics. Identifiable 
points are marked on the mosaics and designated by numbers 
determined from the fiducial numbering system on the film. These 
recovered flight lines provide the positional basis for plotting 
the geophysical data. The EM anomalies are listed and graded in 
the field and are often plotted on the field mosaics to permit 
immediate acquisition of ground.

In our Ottawa office transparent overlays of the
mosaics are prepared, upon which are drafted the recovered fiducial 
points, the interpolated flight lines positions, the key planimetric 
features as traced from the mosaics, and the significant geophysical 
data. The geophysical data are subjected to a careful analysis 
by a geophysicist who prepares an interpretation report including 
recommendations for further work.

s sa-i'2i 5
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D. DATA PRESENTATION

The data presentation procedure which we employ for 
the Otter geophysical system is a combination of an anomaly listing 
and a plan map plot of graded EM anomalies. The anomaly listing 
provides the significant details concerning each anomaly and the 
map gives a "bird's eye view" of the conductors detected.

For purposes of listing and to facilitate reference 
in the report each EM anomaly is assigned a "name", which is made 
up of the number of the line upon which the anomaly occurs plus a 
letter. For example, on line 257 anomalies would be named 257A, 
257B, 257C, etc., from south to north or from west to east. The 
letter which appears beside each EM anomaly on the map is therefore 
part of its name. These names also appear on the Brush records 
and in the anomaly list.

The anomaly list contains the fiducial numbers at the 
edges of the EM anomaly, the in-phase and quadrature amplitudes 
in p.p.m., the altitude at which the anomaly was detected, the 
posicional relationship o C the EM anomaly to magnetic anomalies 
(if any), a rating, and comments concerning any other pertinent 
cnaracteristics of the anomaly.

The nomenclature used in the "magnetics" column,of 
the anomaly list requires some explanation. The main terms used 
are side, flank, edge and direct. These refer to the position 
of the EM peak relative to the axis of the magnetic feature. 
"Direct" depicts coincident peaks and similar widths; "edge" is 
slightly offset; "flank" is somewhere along the flank of the 
magnetic anomaly; "side" is down near the base. "N. Flank 800g" 
means that the EM anomaly occurs along the northern flank of a 
magnetic feature of 800 gammas total amplitude. When one peak 
of a multiple EM anomaly coincides with a magnetic high the 
specific peak may be designated. For example, if the southern 
peak of a double EM anomaly coincided with a 250 gamma magnetic 
anomaly the nomenclature would be "Dir. S. 250g".

The rating assigned to each EM anomaly in the listing 
determines the symbol which represents the anomaly on the map. 
Six categories of anomalies are defined: 1A, IB, 2A, 2B, 3, and X. 
The numbers "l", "2" and "3" are primarily a measure of in-phase 
amplitude corrected for altitude variation: "l" is for very large 
anomalies, "2" for intermediate, and "3" for relatively weak 
response. This rating is sometimes affected by the shape, by
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the in-phase to quadrature ratio, or by the location of the anomaly. 
The letters "A" and "B" merely refer to the magnetics: "A" indicates 
a directly coincident magnetic anomaly, and "B" indicates the lack 
thereof. The "X" rating is reserved for questionable anomalies. 
The legend on the map shows the symbol used for each of these 
ratings. In general, the more the rectangle is filled in, the 
stronger the anomaly.

In the case of directly coincident magnetic anomalies, 
the amplitude of the magnetic feature is shown on the EM map. 
It is stencilled beneath the symbol which portrays the EM anomaly.

During the final interpretation stage, EM anomalies are 
correlated from line to line wherever possible ard the conductive 
zones are outlined. All definite conductors are numbered on the 
map and discussed in the report.

— ̂ si
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