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l
^ INTRODUCTION

  This report describes the results of an aeromagnetic survey 

M conducted over 172 claims held by Rand Reef Mines Limited

in Vogt Township, Sudbury Mining district, Ontario. The 

l airborne survey was carried out by /^erodat Limited of Toronto

in December 1975 and the interpretation of the magnetic data 

B was done by Paterson, Grant 6 Watson Limited of Toronto.

2. PURPOSE OF SURVEY 

l Part of the prospecting strategy in this area is based on the

belief that gold and uranium minerals are present in the basal 

" conglomerate formation lying at the bottom of the Gowganda 

m sediments and that there is a spatial relationship between

these minerals and the location of Keewatin iron formation 

l which forms part of the Archean basement. It was decided to

use aeromagnetic survey information to:

(a) outline all occurrences of the iron formation and
l
m ( b) make depth calculations where possible on aeromagnetic 

H anomalies which lay in the area of interest and which

were assumed to originate at the surface of the 

l Archean basement.

" Aeromagnetic maps of this area exist at a scale of l mile 

M per inch but it was found that the flying height of 1,000 

ft. and the flight line interval of ^ mile were too large 

l for the detailed examination and accuracy that was desired.

l 

l
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Accordingly a new survey was designed, using a bel-'copter 
borne magnetometer flying at close line intervals (1/lSth 
mile) and low altitude (150-200 feet). Anomalies were 
analysed using computer model techniques to provide depths 
and percent of magnetite content. The survey was extended 
north and east of the claim group at a flight line interval 
of 1/8 mile to cover a larger part of the basin.

3. THE PROPERTY

The property occupies most of the southwest corner of 
Vogt Township, covering much of the southwest arm of 
Lake Timagami. The centre of the claim group is about 
46 miles north 60OE of the city of Sudbury. The 
property is composed of 172 claims registered in the 
name of Rand Reef Mines Limited and comprise the 
following claim numbers:

396 956 to 984, 378 814 to 825, 397 096 to 125, 397 206 
to 245, 397 345 to 374, 758-^760, 369 668 to 692, 414 278, 
279, and 424 997.

Access is by in highway to the Town of Timagami, and 
then by boat or snowmobile over Lake Timagami to the 
southwest.

4. GEOLOGY

The geology of the area has been mapped in detail at
a scale of l inch to half a mile by the Ontario Department
of Mines and is published on map 2048, Vogt-Hobbs area



l
^^ and map 2057, Northwestern Timagaroi area. The Proterozoic 

m Gowganda sediments, composed of argilites, quartzites, 

M greywacke and a basal conglomerate lie in a depression or

basin in the Archean basement. The Rand Reef claims lie 

l at the south end of this basin and overlap onto the Archean

basement. A sill and dykes of Nipissing diabase has intruded 

B both the sediments and the basement. This unit has a strong 

m magnetic expression and therefore can interfere with the

depth calculations in places. Fortunately it lies outside 

l the claim groups and only occupies minor parts of the survey

area. Iron formation has been mapped in the Archean basement 

8 and has a clearly defined magnetic expression.

5. PREVIOUS EXPLORATION WORK 

l A number of geological and geophysical surveys have been

carried out on parts of the property in the past and 23 drill

l 

l

holes totalling 7337 feet have been drilled since 1950. All 

work is in the O.D.M. assessment files.

6. SURVEY SPECIFICATIONS 

Instrumentation

l The survey was formed with a Barringer AM-104 proton precession 

H magnetometer with a cycling time of 1.2 seconds. The instrument

was mounted in a Bell Jet Ranger helicopter, registration 

l CGLHL which flew at a nominal height of 250 ft. above ground

surface. The magnetic sensing head trailed 50 ft. below the 

l helicopter.

l 

l



l
^^ The flight lines were oriented north south to provide a v 

m proper intersection with the basement structure. The 

M f light line interval was 1/lSth of a mile over all of

the claims and 1/Sth of a mile over tho rest of the 

l survey area. The survey took seven separate flights

and was carried out on December 9th, 10th and lith,

l

l

1975. Two tie-lines were flown to provide a base for 

levelling the magnetic data.

l A Dehavilland Mark VII 35 mm flight path camera was

used to recover the flight path. A Bonzer radio altimeter 

l monitored the height of the aircraft above ground surface. 

m The magnetic data was recorded on a MFE dry pen 8-channel

recorder. Channels 6 and 8 were used to display the 

l magnetometer results at a scale of 100 gammas and 1,000

gammas respectively, full scale. Channel l was used to 

l record the Bonzer altimeter data. Fiducial marks were 

m made at approximately 2 mile intervals and tied into

identifiable points on the flight mosaic.

Presentation of Results

l Resulted are presented at a scale o f ^ of a mile to the 

m inch on a map made from the photo mosaic base. The total

magnetic field is contoured at 10 gamma intervals, 

l Interpretation is shown on a separated map which used a

screened copy of the magnetic map as a base.

l 

l 

l
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INTERPRETATION

The survey provided considerably more detail than could 

l be seen on the existing GSC aeromagnetic maps which were

flown 800 ft.higher and with a ^ mile flight line spacing, 

l The map geology was transcribed onto the magnetic map and 

m i t could be readily seen that the Nipissing diabase, the

Archean iron formation, and a small section of the Gowganda 

l sediments, numbered unit 10 in map 2048 and 5a in map 2057,

had a clear magnetic expression.

l
mm The most prominent magnetic feature, aside from that caused

by the outcropping iron formations, is a broad smooth gradient 

l of 300-400 gammas per mile which extends approximately 1*5 to 2

miles north of the main body of iron formation and about l*s 

l miles to the south of the western part of the iron formation. 

mm This feature is interpreted as caused by magnetite which has

been eroded from the iron formation and forms part of the 

l basal conglomerate which underlies the sediments. Its smooth

character either represents great depth or extreme uniformity 

l of composition. Its decreasing magnetic intensity away 

mm from the iron formation indicates increasing depth moving 

* north and south from the iron formation. This is supported 

l by the theory that the iron formation is erosionally resistive,

forming a high point on the basement and that the basement 

g eroded away on eit.ier side.

7.1 Depth Calculations 

fl Within the sedimentary basement a number of small

l



l
g 4fe anomalies are seen, and were examined for depth

calv ulations on the assumption that they originate
l from magnetic rock units which terminate on the

Archean surface. Unfortunate most of these are

l dominated by the strong magnetic gradient and

g accurate depth determinations are sometimes
  difficult to achieve. Most of the calculations 

l were made using the MAGMOD method which is a

computer fitting process developed by Dr. F. S. Grant 
l of Paterson, Grant E. Watson Limited. In this method
  a model is selected such as a tabular body, a ribbon,
  a r ism or a step and at least squares fit is
l automatically made by the computer to the magnetic

data. Parameters of the body so fitted are calculated 
J and include depth to the cop, width of the body, dip,
  magnetic susceptibility contrast with the surrounding 
  rocks. The Peters half-slope method and the Vacquier

l

l 

l

second derivative index method was also used.

.1 7 .1.1 Analysis of Magnetic Gradient

-. , The strong magnetic,gradient mentioned earlier
  was modelled to a single dipping ribbon which 
fl should approximate the basal conglomerate

configuration. A very good fit was obtained
I using the Magmod method and data from line 18.

Fig. l shows the results. The ribbon Ih miles

long, lies 2200' below ground surface at the 

south end and 4300' at the north end. Dip



l
B i^ is 14.5O to the north. Assuming a

thickness of 25 feet (the process gives

l a thickness times susceptibility and a

thickness must be assumed) the susceptibility

B is 0.195 c.g.s, which is equivalent to a

magnetite contact of 54 1^ by volume.l
l In geological terms these figures are not

realistic. The southern depth should be less

than 300 feet since the conglomerate outcrops, 

m The iron content should be closer to 2 or 3%

according to estimates of surface exposures 

l and drill hole interesections.

l The discrepancy is explained best by noting 

m that the single ribbon is overly simple for

the actual anomaly which is caused by two 

l ribbons sloping away from a central core of

steeply dipping iron formation even when

l examining one side only as was done in 

im this study. What remains to be done is to

first compare the anomaly for the complex 

l structure outlined above and compare it

with the observed anomaly. If it has a

l basic similarity then the parameters could 

H be adjusted for a best fit. If, however 

* the complex structure gives an anomaly 

l which is basically different from the

l
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l
^^ observed one then a new model must be used,

form a later study.

l 

l 

l

-

l

This work on complex structures is beyond 

the scope of this present study and will

7.1.2 Isolated Anomalies

The results of the rest of the depth 

determinations are shown in table I below. 

Each computation is graded A B C or D which 

l is empirically translated to a rough degree

of accuracy ranging from 1(^ for A to about 

for D.

Many of the anomalies were found to originate 

l from ground surface and are probably beds of

the magnetic argilite quartzite formation.

l A prominent steep gradient in the east central 

m part of the survey area was modelled as a

contact or very deep step although it could 

l be the north edge of the magnetic part of

the basal conglomerate. Half slope and

l Vacquier depths were calculated here ranging 

g from 925 to 500 ft. below ground surface.

Other depth determinations were made on weak 

l anomalies which were modelled to dykes with

relatively short strike lengths. However, 

l in general, the number of anomalies that

could be analysed was disappointingly small,



1 
1 
1

^^ and not enough are available to form an 

adequate definition of the basin surface.

Anomaly 17 produced

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

I

tabular body dipping

a

a good fit to a narrow

19 N which suggests

magnetic bed within the sediments rather

than a unit in the basement.

TABLE I

Parameters of Magnetic Units

Anomaly No.

1

1

2

3

4

5

9

10

10

14

16

17

18

19

20

21

22

23

24

25

26

27

Method

Ribbon

Tabular

Tabular

Tabular

Tabular

^ slope

Tabular

Ribbon

Tabular

Jj slope
Tabular

Tabular

H slope

h slope
Tabular

Tabular

Tabular

Step

*s slope

*i slope

Jj slope

Vacquier

Degree of fit

A

A

A

A

A
na

A

D.
D

na

C

A

na

na

C

B

A

A+
POO-

na

na

C

Depth

-266'

-255'

-625'

-265'

-215'

surface
-20'

-205'

-174'

surface
-300'

-100'

surface

surface
-275'
-30'

0
-810'

-500'

-925'

-680'

-820'

Width

70'

624'

206'

152'

na
526'

202'

na
946'

120'

320'

377'

na

na

na

na

na

Dip Susceptibility
770N

770N

650N

400N

720N

na
690S

630N

750N

900 (a)
500N

190N

770N

840N

830N

830S

900 (a)

900 {a)

900 {a)

900 {a)

.0022 x w

.0040

.00093

.0020

.00075

na

.00091

.0027 x w

.0018

na

.0018

.0098

.00032

.00036

.0002

.0014

na
na
na
na



l. -
^^ "7*2 Interpretation Map

  Interpreted contacts of magnetic rock types, and depths 

U and other parameters of subsurface magnetic units are

shown on the Interpretation map in the rear jacket of 

l this report. The depths range from surface to 900 feet

below ground surface with the majority falling in the

B 200-300 foot range. Where modelled to a tabular body 

B a symbol shows the width and Dip in degrees. Magnetite

content was computed from the susceptibility contrast 

using the formula K - .00116 V1 * 39 (Grant s, West, p369) 

Units having more thc4fi 2% magnetite are assumed to be

m Iron Formation and are cross hatched on the map.

Exposed iron formation was found to have a susceptibility 

l contrast ranging from .01 to .025 c.g.s. units. This

corresponds to between 6 and 9% magnetite by volume

l using conversion methods provided by Grant 6 West. A 

 j number of rather strong magnetic anomalies which show

more than 2% magnetite by volume have been outlined 

B and marked as iron formation.

l 8. CONCLUSIONS AND RECOMMENDATIONS

m From this study we can draw the following tentative 

conclusions:

l" 1. There is some indication that the Gowganda Sediments are 

B 800-900 feet deep a mile north of their south contact

and 200-300 feet deep in the west part of the claim

l 

l
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group between two iron formation units. This is

based on the assumption that the origin of the 

H anomalies lies in the Archean basement. If they

originate from magnetic material in the sediments 

l the depth to the basement will be greater than 

g that calculated. But magnetic material in the

Gowganda sediments is most likely eroded from the 

l informations and may well be concentration within

the basal conglomerate. In this case the depths

l would be increased since modelling a steeply dipping 

. tabular body to a narrow thin beach type deposit 

  would produce shallower depth than is correct.

l
2. The analysis of the large magnetic gradient is

l incomplete and must wait for some additional

  development of modelling methods to produce more

' accurate depth and size calculations. It can be

l concluded that the unit represented by this magnetic

 feature is closer to surface than is shown in figure 

j l, possibly 2,000 feet at its north end, and'at or near
  surface at its south end.

l It is recommended that a new analysis be made of the

magnetic gradient feature when the proper methods are

l developed and that the small isolated anomalies be

analyzed using a flat beach-type model when this model

  is developed.

l 

l
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SUMMARY

An aeromagnetic survey v/as conducted to attempt to obtain 

information on the thickness of the Gowganda sediments - 

overlying the Archean basement. The interpretation and 

analysis was of only limit success owing to the inability 

of present methods to cope with the complexity of the 

magnetic field found in the survey. Tentatively, the 

results indicate that the depths of the basal conglomerate 

may lie between 200 and 2,000 feet below ground surface in 

and near the claim group. It is recommended that additional 

analyses be carried out when further development of the 

methods of analysis will provide an adequate means of 

modelling the anomalies.

Respectfully submitted, 

PATERSON, GRANT S. WATSON LIMITED

A

Roger K . Watson, B. A. Se., P.Eng. 
Geophysicist
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