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THE GOLD POTENTIAL OF MCFADDEN TOWNSHIP

by 

Brian Wright

INTRODUCTION

During the last half of 1990 a study was undertaken by Brian 
Wright to access the economic potential of the area in 
McFadden Township and southern McGarry Township during the 
summer of 1990 the author noticed that the majority of 
McFadden was open for staking and undertook this study with 
the end purpose of staking and raising funds to explore the 
area.

Very little exploration has been done in the area but this is 
due to the fact that the area is underlain by Huronian 
Sediments. Wide spread prospecting during the days of the 
Larder Lake gold failed to discover any significant 
mineralization within the Huronian Group in the area and 
delays in bringing the Kerr Mine into production created a 
lack of interest in the area. Also a factor in lack of 
interest in the area is debate and confusion on the origin of 
gold at the Kerr Mine.

This paper is an attempt to explain the development of 
economic gold deposits in the area and identify potential 
targets for exploration.

ACCESS

McFadden Township is accessible by a road leading from 
highway 66 to cottages at the north end of Raven Lake. The 
area is also accessible by boat in the summer and snowmachine 
in the winter via Larder Lake.

TOPOGRAPHY

The topography of the area is quite rugged with the dominant 
features being steep ridges which the author believes are 
expressions of fault zones within the basement Archean 
complex. Low swampy ground is found in the area between the 
ridges.



-2-

PREVIOUS WORK

The area was mapped by Z. L. Mandziuk (O.G.S) during the 1978 
field season and the report was published in 1980. Other 
important work in the area has been done by G. Hinse , H. 
Lovell, L. Jenson , M. Downes , and J. Thomson. It has 
been by research and interpreting all known data about the 
area that this author has been able to develop his 
interpretation of the area.

GENERAL GEOLOGY

Mcfadden Township is predominantly underlain by Middle 
Precambrian Huronian rocks of the Coleman Series. This 
Coleman member overlies the Early Precambrian volcanics and 
sediments of Archean age with profound unconformity. The 
Coleman unit is believed to be laid in a trough that has been 
dubbed the Larder Lake Trough (Mandzuik 1980). The Coleman 
Formation consists of flat lying to gently dipping sediments 
of varying depth. The poor sorting of the sediments suggest 
that they originated from the melt waters of a retreating 
glacier.

The Archean basement is believed to consist of volcanic and 
interflow sediments of the Larder Lake Group.

Mafic and Felsic intrusions cut formations of Archean Age. 

Late diabase dikes of Keweenawan age cut all formations.

STRUCTURAL GEOLOGY

FOLDING

It is the authors belief that the volcanics and sediments of 
the Larder Lake Group have been tightly folded into a series 
of synclines and anticlines. It is the authors belief that 
this folding was caused by the development of a large 
batholith to the south east. This folding created zones of 
weakness at the fold axis and further pressure lead to the 
creation of the Larder Lake Break. Further growth of the 
batholith causes the formations south of the Larder Break 
to move up creating drag folding and subsidiary faults (see 
cross section).

FAULTING

The major faults in the area are northeast striking faults 
consisting of the Larder Lake Break , Northeast Arra-Benson 
Creek, Milky Creek, Southwest McFadden, and the Larder River 
faults. These faults are considered important as the author 
believes major gold deposits will be found near these fault 
zones (see cross section).
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THE DEVELOPMENT OF ECONOMIC GOLD DEPOSITS

Much debate has taken place over the years on the genesis of 
gold deposits in the Kirkland Lake and Larder Lake Area. The 
3 main models are as follows;

1: Gold was deposited with clastic and chemical 
sedimentary rocks. ( Hinse 1984 , Jensen 1981 ).

2: Gold was precipitated at or near surface by 
hydrothermal solutions penetrating fractures along major 
fault zones during the accumulation of volcanic and 
sedimentary rocks. (Fyon and Crocket 1983 , Karvinen 1981).

3: Gold was concentrated epigenetically in the rocks 
along fault zones during late tectonism and felsic igneous 
activity (Hodgson 1983, Colvine 1984 ).

This author believes that gold was concentrated by all the 
above processes and my explanation of the process is as 
follows;

Step 1: Gold is concentrated by erosion of a volcanic pile 
developing from the south west. An inland sea is created 
allowing for chemical and mechanical concentration (see 
fig^l).

Step 2: The development of a batholith from the southeast 
causes folding of the sedimentary and volcanic rock of the 
Larder Lake Group. The heat and pressure created by the 
folding causes gold in solution to migrate to the contacts 
between volcanic and sedimentary rocks.

Step 3: Further pressure from folding creates the Larder Lake 
Break allowing superheated gold carrying fluids to escape 
along fractures. As the fluids cool gold is precipitated 
along these fractures.

Step 4: Movement along the Larder Lake Break (south side up) 
creates drag folding and further concentration of gold.

Step 5: Felsic Intrusive Rocks may invade stratabound gold 
formations and the heat from the intrusion further 
concentrates gold. (i.e. Kirkland Lake)

CONCLUSION

The Kerr Orebody has been drag folded therefore the top of 
the ore body is at depth and to search for the continuation 
of the ore body the fault zones south of the Kerr would be 
likely targets. l would also suggest the syenite intrusion 
north of the Kerr would warrant investigation.
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SECTION l 

INTRODUCTION

Model TV-1 is a three threshold scintillometer. Measure 

ments arc: based on the spectral characteristics or energy levels of 

gamma radiation from radioactive elements. Selection of the operating 

threshold is made by means of the threshold selector switch.

The instrument is designed primarily for reconnaissance. 

The selective thresholds however provide the capability to differentiate 

between gamma radiations emanating from uranium and thorium and to 

provide quantitative information relating to each.

The meter is calibrated to display zero to 100 counts per 

minute. A four position scale multiplier switch provides four full scale 

ranges of 100, 1000, 10,000 and 100,000 counts per minute. A fifth 

position on this switch is employed to test the condition of the batteries.

The variable time constants arc tied in with the threshold selector 

switch. In the wide open (maximum sensitivity) operation, a fast or slow 

time constant may bc selected. In the upper thresholds (lower net count), 

the long time constant only is in effect.

The detecting element is a 1-1/4 by l inch sodium iodide crystal 

coupled to a photomultiplicr tube. These are hermetically sealed, magneti 

cally shielded and mounted in the forward end of the scintillometer housing.

A speaker provides a variable pitch output with changing radiation 

levels. A speaker control, mounted on the top of the instrument, can be used 

to adjust the pitch for any given level of radiation.



- 2 -

SECTION 2 

SPECIFICATIONS

2 - l THRESHOLD POSITIONS

TI at 0. 2 Mev. - measures the total count across the

entire gamma energy spectrum for

maximum sensitivity. 

T2 at 1. 6 Mev. - measures characteristic uranium and

thorium radiations. 

TU at 2. 5 Mev. - measures diagnostic thorium radiations

only. ,

2-2 MEASUREMENT RANGES
ft

Range Full Scale 
Switch Position Counts

x l 100
x 10 1,000
x 100 10,000
x 1000 100,000

2-3 TIME CONSTANTS

TI F (Fast) - l second 

TI S (Slow) - 10 seconds

T2 - 10 seconds 
i

T3 - 10 seconds

2-4 SPEAKER

A speaker is mounted in a top compartment of the instrument.
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The variable pitch output of the speaker is governed 

by the intensity of radiation and can also be adjusted 

by a speaker pitch control.

2-5 BATTERY SUPPLY

The instrument operates from two "c" size flashlight 

type cells, located in the handle. Ordinary zinc carbon 

cells may be used. From the standpoint of longer life 

and low temperature operation, the alkaline type should 

be employed wherever available.

Both the high and low voltages, generated internally to 

operate the instrument, are regulated to a high degree of
o

stability. The batteries can be allowed to drop to one 

half of their initial voltage without any effect on the 

operation of the instrument.

2-6 SENSITIVITY

The instrument, on threshold 2, registers approximately 

50 counts per minute on an in-situ measurement, (2fTgeometry) 

over homogeneous material containing 5 parts per million 

uranium or thorium

2-7 TEMPERATURE RANGE

The instrument has been designed to operate over the 

temperature range of -35 to H-55 degrees centigrade. Low 

temperatures require (he use of alkaline type batteries.



2-8 DETECTOR CRYSTAL

The sodium iodide crystal is l inch in diameter and 

1-1/4 inches thick. The crystal is coupled to the 

photomultiplier in a permanent hermetically sealed 

housing.

2-9 WEIGHT

The total weight of the instrument is 3 pounds.

2-10 DIMENSIONS

The length including rubber end guards is 13 inches. 

The maximum height is 8 inches.

2-11 ACCESSORIES

The scintillometer is supplied with a leather belt holster, 

a thorium calibrating source, spare batteries and an 

instruction manual.
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SECTION 3

GENERAL DESCRIPTION AND APPLICATIONS.

The gamma ray detecting principle lies in the

sodium iodide crystal. Gamma rays entering the crystal, interact 

with the crystal atoms, resulting in free electrons and light emission. 

The optically coupled photomultiplier converts the light emission to 

electrical pulses. The magnitudeiof the electrical pulses bear a 

realtionship to the energy levels the intercepted gamma rays.

Various radioactive elements have characteristic gamma 

energy spectrums. The nature of the spectrum for a given element 

can be used to advantage in indentifying tt in the presence of other 

radioactive elements. Figure l shows spectral curves for the three 

main elements of interest in radioactive surveys; potassium, uranium 

and thorium.

Thorium emits gamma rays with energy levels exceeding 

2. 5 Mev. The highest energy radiation from potassium is about 1. 6 

Mev. The three vertical lines marked Tj, TZ, and T3 show the 

location of the threshold settings of the TV-1 scintillometer after the 

instrument has been calibrated. Threshold T 3 at 2. 5 Mev. allows only 

those electrical pulses to be registered whose amplitudes correspond to 

gamma rays with energy levels above 2. 5 Mev. T 2 similarly responds 

to gamma energy levels above 1. 6 Mc-v. When both thorium and 

uranium are present during a measurement, then the reading at T2 

contains counts resulting from both elements whereas T 3 contains 

counts from thorium only.
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It is possible then, to subtract the count due to

thorium in the T2 reading, leaving the count from uranium only. 

The count representing thorium in the T 2 reading is a fixed 

multiple of the T3 reading. In the TV-1 scintillometer, this 

multiple is 3. 5. That is, the count in T2 due to uranium is 

T2-3. 5 T3. A thorium calibrating source and calibration procedure, 

provided with the instrument, ensures that this is always the case.

Once the count in T2 has been resolved into net count 

for uranium, it is possible to arrive at a quantitative estimate 

of the material grade. This requires reference to certain conditions 

described in section 6-3.
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SECTION 4

OPERATING INSTRUCTIONS

4-1 INSPECTION

After the instrument is unpacked, it should be carefully inspected 

for possible damage received during transit. If any shipping 

damage is detected, immediately file a claim for damage in 

shipinent with the carrier.

4-2 CONTROLS AND THEIR FUNCTION

There are six controls on the instrument. Their functions are 

described below.

4-3 OFF-ON SWITCH

This is a slide switch located under the front barrel. The in 

strument is permanently turned on while this switch is in the 

on position.

4-4 TRIGGER SWITCH

This is a spring return on-off switch. Pulling the trigger will 

turn the instrument on. The instrument turns off when the switch 

is released.

Note: The trigger switch will over-ride the off-on slide switch 

when the slide switch is in the off position. The purpose of the 

trigger is to act as a battery saver when the instrument is used 

intermittently. The slide switch can be left in the OFF position.
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4-5 METER SCALE SWITCH

This is a five position switch. Four positions are*used to change 

the meter scale and the fifth is used to check the battery supply.

4-6 THRESHOLD SWITCH

This is a four position switch. The first two positions are used to 

select either the fast or slow time constant to be employed with 

threshold T j. The remaining two positions select thresholds T2 

and T3 to which the slow time constant, only, is applied.

4-7 SPEAKER CONTROL

This is a potentiometer control located at the top of the instrument.

Rotation of this control performs the function of setting the sound
*

pitch for any given radiation level. The setting of the control is

at the operator's option and can be set to give zero output or a
i

pitched tone output, at background levels. After a setting is 

selected, changes in repetition rate or frequency will indicate 

a change in background level.

4-8 CALIBRATION CONTROL

This control is concealed under the left hand vinyl covered panel. 

To expose the control, lay the instrument flat with the handle to 

ward the operator and the meter to the right. Remove four panel 

retaining screws and note that there are two short screws and two 

long screws. The long screws fit the top and bottom holes. Lift 

the panel clear. This exposes the calibration control which is 

a small 10 revolution trimpot. A small screw driver is provided 

with the instrument to fit the adjustment screw on the potentiometer.
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4-9 CALIBRATION PROCEDURE j
i 

l

1. Set the scintillometer on a flat surface with the calibration control l 

facing up and the meter in an easily read position.

2. Turn the instrument ON with the slide switch.

3. Set the scale switch on the X 100 position.

4. Set the threshold switch on T^-

5. Rest the thorium source on the barrel of scintillometer and move 

it forward or backward until the meter reads 35 divisions. This 

is 3500 counts per minute and well above the influence of any back 

ground.

6. Switch the threshold switch to T 3 and read the meter. It should

read 10 divisions to have the necessary ratio of T2 r 3. 5^3"

k

7. If the meter does not indicate 10 divisions then adjust the calibration 

until a reading of 10 is obtained.

8. Return the threshold switch to T2 and note that the T2 reading will 

have changed. Shift the thorium source to again obtain a reading of 

35 and again recheck T 3.

9. This is a back and forth adjustment procedure with the object of 

obtaining a ratio of 3. 5 for Tjj/T-. The numbers of 10 and 35 are 

only used for convenience. Any set of figures may be used.

10. When a ratio of T^ - 3. 5 is arrived at, the instrument is calibrated.~ 

A first time calibration may appear lengthy eind awkward, however,

future calibrations will bc considerably speeded up if the following

is observed.

Immediately following a calibration procedure, place the thorium
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soxirce, with the small diameter side, up against the end of the 

scintillometer. Take a reading on T3- Record this reading and 

refer to it in future calibration checks. If the future readings are 

high or low then calibration will be effected by adjusting the cali 

bration control to obtain the same reading again.
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SECTION 5

BATTERY TEST 
AND REPLACEMENT

To test the condition of the batteries, set the meter scale switch 

to the battery test position. Pull the trigger switch and read the meter.

Fresh batteries will read at or near full scale. When the meter 

reading drops below the red line, replace the batteries.

An additional feature has been incorporated into the speaker 

drive system such as to give an audible warning that the batteries are 

approaching the end of their useful life. The audible warning is in the 

form of an interrupted tone. When this warning tone occurs, it does not 

impair the operation of the instrument.

Alkaline batteries have a tendency to recover after a rest 

period and additional usage may be obtained if they are not discarded.

To replace the batteries, turn the knob at the bottom of the 

handle in a counterclockwise direction until it come off. The batteries 

are now free to drop out. Insert new batteries, positive end first, and 

replace the battery cap.

When the scintillometer is to lay idle for a long time, re 

move the batteries to avoid corrosion problems which might result 

from battery leakage.
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SECTION 6

DETERMINATION FOR 
URANIUM, THORIUM

6-1 EXPLANATION OF T i, T 2 AND T 3 READINGS

Following a calibration procedure, the three thresholds are 

established on the gamma energy spectrum, in the positions 

shown in Figure 1. Tj is set at 2. 5 Mev. and from the curves 

of the three elements displayed, it is noted that only thorium 

contains gamma radiation with energy levels above 2. 5 Mev. 

The use of T3 then forms the basis of a diagnostic test for 

thorium. The number of counts, measured under controlled 

conditions, can also form the basis of a quantitative evaluation
*,

for thorium.

T2 is at 1. 6 .Mev. and from the curves, it is apparent that this 

threshold provides a diagnostic test for the presence of both 

uranium and thorium. The number of counts due to uranium 

in a sample containing both is readily established by subtracting 

3. 5 times the T3 counts. The difference represents the counts 

relating to uranium. The subtraction of 3. 5 times the Tj count 

is valid since this is the basis of the calibration procedure with 

the thorium source. The count remaining after the subtraction 

can further be related to the quantity of uranium (in equilibrium) 

that is present.

T j is at 0. 2 Mev. and measurements with this threshold will in 

clude gamma counts from all three elements of potassium,
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uranium and thorium. This is the most sensitive threshold 

position since it includes practically the entire energy spectrum. 

It is common therefore to employ threshold one for general re 

connaissance.

6-2 BACKGROUND MEASUREMENTS

So far, the influence of natural background radiation has not been 

introduced. It is recognized however, that measurements on any 

sample material include count contributions from background 

radiation. When the count yield from a sample or in-situ measure 

ment is low, it is necessary to subtract the background count prior 

to any attempt at qualitative or quantitative evaluation. 

For survey work, the background count on all thresholds should 

be recorded at an area away from any known source of radioactivity. 

For sample work, the background should be taken at the location of 

the measurement site but with radioactive samples removed to such 

a distance that random position changes of the samples do not in 

fluence the general background level. In all cases, no radioactive 

articles, personal or otherwise, shoxild be in the vicinity of the 

instrument.

Background count levels are generally low and difficult to establish 

to any high degree of accuracy, particularly in the upper threshold 

settings. Extra care should be taken to measure the background. 

Fortunately the background does not have to bc measured frequently 

so a longer time can be taken to arrive at a more accurate measure 

ment.
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The background is recorded and subtracted from future readings. 

The background should be rechecked from time to time but the 

frequency of rechecking depends on the nature of the work.

6-3 ISOLATING URANIUM

From a sample or outcrop containing both uranium and thorium, 

the net count due to uranium is obtained as follows.

1. Measured background counts at T^ = C^g 

and background counts at T 2 ~ ^2B

2. Measured counts on sample at Tj - Cj 

and counts on sample at 1^ ~ ^2

3. Counts at T-j due to thorium = C^ - C^g = C^rp,
K.

Counts at T 2 due to thorium and uranium :: C2 - ^2B = ^2{U 4- Th)

4. Counts at T 2 due to uranium only

^ C 2U :: C2UfTh" 3 ' 5 C 3Th

coun ^ s P er minute in threshold 2 due to uranium 

after the subtraction of all background and thorium 

counts. C2u can then be applied toward a quantitative 

estimate of grade as per Section 6-4.

C'SThT Net counts per minute in threshold 3 due to thorium 

after the subtraction of the: background counts.

6-4 QUANTITATIVE EVALUATION

The relationship between the counts per minute obtained from 

radioactive material and the assay grade of the material is
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subject to many variables.

Among these are; geometry of the material, distribution of the 

radioactive elements in the material, volume, density, distance 

of probe to source, background changes, and equilibrium state. 

The most dependable method of quantitative evaluation includes 

the control of as many of the variables as possible by establishing 

fixed procedures. The measurements on test samples are then 

related to accurately assayed samples of preferably the same or 

near the same grade as the grade of the test samples. 

In-situ measurements are more difficult to relate because of lack 

of control on the source. However, several considerations can be 

applied to minimize the variables.
*.

To enhance the usefulness of the instrument on initial applications, 

an approximate relationship between counts per minute and grade 

is tabulated below. The operator is cautioned to use these as 

approximations only until verification with assayed samples can 

be obtained. Assumption is made that the uranium is in equilibrium.

TEST CONDITIONS

5 Ib. Sample: The diameter of the container containing 5 Ibs. of

crushed material was 4-1/2 inches.

The probe was brought into contact with material

through the top of the container.
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In-Situ:

5 Ib. Sample 
(probe in contact 
with sample 
material

l c. p. m.

The readings shown in the in-situ column were 

extrapolated from the approximate emperical 

relationship between hand samples and the same 

material of homogeneous consistency in-situ, as 

follows:

2 TT Geometry 
(probe in contact 
with flat outcrop of 
the same material)

10 c. p. m.

4TTGeometry 
(probe recessed in 
ground so crystal is 
considered completely 
covered)

20 c. p. m.

GRADE LEVELS (Parts per million)

Uranium 
p. p. m. 5 Ib. 2TT 

sample Geometry

Thorium Tjc.p.m. T-jc.p.m.
p. p. m. 5 Ib. 2TT

sample Geometry

10

100

1,000

. 5

50

500

50

500

5,000

10

100

1,000

15

150

15

150

1,500

T, - net counts for uranium ^ 

T - net counts for thorium =

(Section 6-3) 

(Section 6-3)
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SECTION 7

INTERNAL INSPECTION 
OF INSTRUMENT

Where it is necessary to examine the instrument internally 

the following procedures can be used to get at any part of the instrument.

The instrument is laid out in three sections. The main section 

is contained in the square tube and contains all the components and circuits 

important to the operation of the instrument. The speaker and speaker 

drive circuits are housed in the top compartment. The batteries and off- 

on switches are located in the lower or handle section.

To remove the main section lay the instrument flat and remove 

the panel concealing the calibration control. This also exposes a plug 

through which the battery and speaker connections are made. Carefully 

pull out the plug. This removes all electrical contact to the internal 

circuits. Next unscrew four studs which act as stops for the threshold 

switch and the meter scale switch. Slide off the rubber meter guard and 

lift the engraved escutcheon or dial plate. Remove the rubber seal by 

lifting it out of position. Now, by grasping the two switch shafts at the 

threaded areas, pull towards the meter end. All the internal components 

are mounted on a tray and the tray will slide completely out of the tube.

To inspect the top and bottom compartment it is necessary to 

remove six screws that are exposed when the vinyl panel is removed. The 

instrument is then turned over on the other side and six additional screws 

are removed after lifting the vinyl panel. All parts of the scintillometer 

have now been exposed.
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