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Access

See the maps, pages 2 and 3. The area is readily 

accessible by the trans-Canada highway from Marathon (25 km. 

to the E.) and from Thunder Bay (about 260 km. to the W.) 

There is an airport at Marathon, and, in addition the main 

C PR freight line goes Y\ gaJf t he claim. Port Coldwell is a 

deep water port, used by the CPR on Lake Superior. MCArOU,

Introduction

Claim 1192593 had been staked earlier as a red granite 

prospect, with a former Port, rail sidings and highway 17 

nearby. It is likely that, in future, granite quarries wil 

be located not far away .

Both the Geological Survey of Canada and the OGS 

have drawn attention to fairly high levels of REE (Rare Earth 

elements) in the vicinity of the author's claims, in several 

nearby locations.

In samples taken by the author l o Ca-fQik OY\ a nother 

claim nearby, REE of (J(P ho 1.9 kg. /tonne were assayed. This 

was described in previous Work Assessment reports. Due to 

difficulty in extracting these elements (which are extremely 

insoluble,/ this was not economic ore grade. j j^ k-1-/ /C"iui*5{? j
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Previous airborne radiometric maps by the Geol. Surv. 

of Canada * were far too small to be of any value in pin 

pointing an occurrence of REE in economic grades and 

tonnages. Field reconnaissance by private concerns and by 

the OGS indicated sporadic occurrences of REE in relatively 

small areas.*"* For example, in pegmatite dikes.

It seemed, in general, from previous work, that

REE occur throughout the Coldwell Complex in various types of 

Syenite over wide areas. Questions arose as to where REE might 

be concentrated t 

(i) in pegmatites?

(ii) in lenses below roof pendents?

(iii) along faults?

(iv ) in dikes?

(v) in one kind of syenite rather than another?

In the hope of discovering an i?COH(ijti|C source of REE, and perhaps 

answering some of the above questions, the present field 

study was undertaken. This report concerns claim 1192593. 

It is transected by highway 17, along which the Geol. Surv.

of Canad^v took nearby samples assaying high levels of REE ? t? *

S-**,pi e (? C^5b (hear l^ltnk C*-, j 0,7'; k,y/tonne

** OK(T, Geii 

* (Wl -Surv, Can, Bu.ll. 2



Operation of the Scintillometer

The instrument was made by McPhar Geophysics (Toronto), 

Ser. # 7522, model TV-1, borrowed from the Thunder Bay MNDM 

on Sept. 10/01. Its operational details are in the appendix, 

pages j(u]-|#, In this investigation, it was HSCtl tlrkf calibration 

according to the instructions in the manual. Only Uranium and 

Thorium radioactivity was measured. Such readings gave a 

derive*^ quantity estimate, of both elements combined, in 

ppm .

The measurements were, in general, confirmed by 

readings from outcrops which had been previously assayed for

Uranium. Thorium, and REE. While it was possible by subtracting 

Thorium to get a measurement of U only, this was DEEMED NOT 

NECESSARY BECAUSE THE RATIO U:Th was constant.

In previous work by the Geol. Surv. of Canada, the radiometric 

map for U showed a high correlation with that for Th. Possibly 

the U: Th ratio was relatively constant due to the presence 

of both elements in Thorianite.

Background measurement of radioactivity was found by 

averaging 10 measurements near highway 17 outside the Coldwell 

Alkalic Complex. The background level was 5" (500 gamma energy 

counts per minute.) In all the readings made subsequent!y, 

this backr^unci level has beef\ d educted.



j ' i.It should be noted that the f-C^tiihtl scale of the instrument;

is in units of 5 from zero to one hundred.

From previously assayed outcrops, the REE quantity 

could be indirectly related to the readings for U and Th. 

The outcrops--for samples 5 and 16-- are on the Topography 

map provided in the appendix envelope.

Various readings were taken at the site of assayed 

outcrops, with the Scintillometer Switches set at different

positions. From this preliminary investigation the best 

settings for the switches were determined. The Threshold Swti^h 

was set at T.2 to obtain counts from both U and Th, i.e. 

from gamma energy levels of 1.6 to 2.5 M*ev. The Multiplier 

Switch was set at X l to give a range of 100 full scale counts 

per minute.

With the Threshold Switch at T.2 and the Multiplier 

(Range) .Switch at X l, the meter count must be multiplied 

by 100 to give a true count. Thus a meter reading of 

40 cpm after a 10 second delay and after background deduction, 

corresponds to a 4 000 gamma energy cpm from both Uranium and 

Thorium combined.

40 counts/min. = 4,000 cpm = 4ppm U and Th. acICflridliuf H.) P^C

Only bedrock outcrops were measured at the field stations *

Koh .2--6 ; n
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Limitations of the Study

There were a great many variables with the potential to 

limit the accuracy of the field findings. Some of these 

were as follows:

1. Variation in the type of rock. In all readings the 

type of syenite was not a problem, but other types of 

rock-- mostly caprock such as metagabbro--gave low readings. 

Where caprock had been assimilated partly into the syenite, 

problems with anomalous readings occurred. Such rocks were 

avoided.

2. Overburden. Readings could not be taken where 

overburden, humus, or thick soils obscured the outcrop.

3. Infrastructure. Readings could not be taken in 

close proximity to railways, highways, hydro lines, remains 

of dwellings, etc.

4. The relationship between counts per minute and the 

assay grade of material could be obscured by the shape and 

size of outcrop, distribution of radioactive elements, volume 

density, distance of probe to outcrop, background changes, etc.



Control of the Variables 

This was done by:

1. Taking as many readings as possible over a 40  meter

map grid. The grid was tied in to base topography map grid 

lines, and at each 40-meter intersection of the claim 

map grid, readings wCKC taken.

2. Readings were taken in groups of 3. After the instrument 

was activated, a 10-second delay was timed with a watch, 

then the reading was taken, and recorded in a notebook after

deduction of background (one meter division). Later on, the 

3 readings at each grid intersection were averaged.

3. Only outcrops were read, with the probe in flat contact 

with the bare rock. Humus, moss, lichens, etc. were removed 

first. Boulders, which could have come from elsewhere, 

were not read. If the outcrop was within 10 paces of the 

station, it was read.

The grid intersections were evaluated at every 100 paces 

along compass bearings as slowly and accurately as possible. 

Because the claim was small (3/Lha.) and there was f oiMA ^ c lftli^ D03C 

AffO-SlVucWc to serve as check points, the bearings were highly 

accurate .



As Uranium and Thorium were likely incorporated in the 

assayed samples as Thorianite, it seemed that the ratio of 

these two elements was constant in accord with assay results.

In order to control the variables as much as possible, 

a fixed procedure for the field work was rigidly adhered to 

in the case of every outcrop evaluated*

Field Procedure

Grid intersections drawn on the map were numbered. Such 

intersections were at 40-meter intervals. The intersections 

(or stations) were reached by pacing along compass bearings. 

One hundred paces = 40 meters.

At each station an outcrop was located within a 10-pace 

radius. Soil, humus, moss, etc. was removed, to expose bare 

rock. The front of the Scintillometer was then placed directly 

onto the outcrop, taking care that it was flat against the 

rock. The trigger of the instrument was then pressed for a 

timed duration of 10 seconds.

The meter was then read, background deducted, and the 

results were recorded in the notebook against the station 

number, which corresponded to the same number ort the map.



II
Measurements ranged from 10 to 40 and over. In the latter 

case, the type of rock was noted. Faults which had not been 

seen previously were mapped. Averaged results were rounded 

to the nearest whole number.

Favourable weather was encountered, with an occasional

morning shower, so that it was possible,to traverse a maximum
is j

1000 meters a day. In the bush this/Equivalent to about 

2-0 km./day under normal conditions. Due to unforseen 

difficulties, this distance was not always possible.

Background Radiation

This had to be deducted from all measurements in order 

to provide accuracy. Because, as a whole, the Port Coldwell 

syenite intrusion is well above normal radiation levels 

(due to U, Th., and several REE) the measurement of background 

was taken along highway 17, 100 m. from the road shoulder, 

several miles E. of Terrace Bay. Ten readings wae 

averaged to give a background level of five.

j?ock Types o i\ t he Claim

The two main types of syenite encountered are described 

by Walker et al. in OFR 5868.



Type 13 ( c ) is found in the N* POUrl of the claim 

(about 33 % of the area or i l ha.) Type l5^ (o.) occurs over the 

rest of tlie claim (about 2-1 ha.). The lithological boundary 

between the two types is shown (together with outcrops and 

topography) in the map provided in the appendix envelope.

In many places these two main types merge inperceptibly 

into one another. Type 1 5 ( d) is described by Walker as a 

medium to coarse grained syenite, red-pink, brownish or 

mahogany near the surface; 75% feldspar, 15!? hornblende, 

\OZ q uartz. Intergrown feldspar tabular, often twinned, 

with phenocrysts up to two cm. long. Amphibole interstices 

infilled with other minerals. (?i Q * f eldspar. The feldspar 

is generally stained deep red due to the presence of hematite 

in microfractures.

I find it very similar to type 13 (c) except for its 

coarser texture an-ot its quartz content. Type 13 (c) is 

described by Walker as a biotite-amphibole syenite. Medium 

grained texture, with variable proportions Or \~n2 \0\\OW\v\ei '

feldspar, hornblende, nepheline, biotite, apatite, and 

minor minerals. Usually red, texture and colour variable in 

some locations. In most outcrops I have seen there is very 

little biotite, nepheline, and apatite.
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I find the mineral composition of 13(c) to correspond closelw
^j

to the description by Dr. Ivan Watkins (St. Cloud State Univ., 

Minn., U.S.A., the consultant retained by the Cold Spring 

Granite Co. in 1990) in a report on file with the Thunder Bay

MNDM :

Mineral %

Poikilitic K-spar ................. 51

Clear K-spar ..................... 21

Hornblende ........................ 12

Biotite ........................ 2

Magnetite . . . . . . . . . . . . . .. . . . . . . . . . 2

Zircon, chlorite, etc. ..............3

100

However, because of yellow flame tests I conducted, 

it may be that part of the feldspar is sodic i.e. Andesine.

Relationship Radiation with other Elements

Only gamma energy radiation for t he Uranium-Thorium spectra 

was measured. (Fig. l, page 5, Scintillometer instructions 

in the appendix) According to the manual the instrument (page 3) 

registers 50 counts per minute on bedrock (in situ) measurement 

over homogenous (uniform) material containing 5 ppm 

U or Th. (after deduction of backgroundJe



With the Scintillometer switches set at T2 and X l, 

bedrock measurements at the site of previous assays confirmed 

the above findings. (These assays are in the appendix).

Syenite Sample Assays

#5 # 1 6 

(p P m j (ppm)

Thorium .. 6.0 ,. . , . . . 8.0 

Uranium...,,. 245 ------- 2.0

- . - 8.5 . , . . , , 10.0

cpm
Readings ^ _ , . . 85.0 - ...   - - ,^ 100.0

The sample locations are on the topography map provided 

in the report For

In a broad sense, these findings seem to be in agreement 

VJith the airborne survey conducted by the Geological Survey 

of Canada.

The radiometric map which is the result of nearly 153 

measurements by myself, shows the concentration of radioactive 

Uranium and Thorium on the claim, in ppm directly related 

to the gamma energy level. Because U and Th . levels are 

linked to the concentration of REE in the Port Coldwell 

syenitic intrusion, it is possible, from several assays, to 

derive a relationship between REE concentration and the 

concentration of radioactive UrafUUM ^ Thorium.



Thus:

Average kg/tonne REE samples = 1.37 

Average ppm U 8c T h . ^ _ —   _ = 9.20

l ppm U S Th. ^ ... ,.. , . , ^, _ = 0.15 kg/tonne REE 

5 ppm U S Th. ^ .----^ __ = 0.74 kg/tonne REE

See the appendix, page 2.1 f or the relevent analysis which 

is based upon the 4SSc*-WS" Sac Wu ITeti,

It is suspected that the REE in the syenite is incorporated 

into the mineral Bastnasi te . The Uranium and Thorium are 

probably incorporated into the mineral Thorianite .

Mapping Procedure

The measurements less background were plotted on the 

radiometric map in the appendix envelope. Similar readings 

w ef-e1 linked together by pencil lines. Finally, areas of 

radioactivity were outlined in ink for 5 levels of 

concentration:

Measurement Element 

40 or more . . . . . . . . . . 4 ppm U S Th .

35-39 . . . . . . . . . . . . 3.5 " " ;'

30-3V- . . . . . . . . . . . . . 3.0 'f 't (i

25-29 . . . . . . . . . . . . . 2.5 H 'f ' l

24 or less . . . . . . . . . . . ^ 2.5 U tt ' f



It
Discussion of Results

Measurements of 40 were recorded in fenetized rock type 

13 (c) along a fault near the N. boundary of the claim. 

To the N. a hill rose 180 m. above the highway. The purple 

red fenetization indicated the presence of Lepidolite, a feldspar 

rich in Rubidium; also the presence of REE and Thorianite.

The highest levels of radioactivity were measured in close 

proximity to the major fault which strikes NNW through the W. 

boundary of the claim. For example, at stations 71, 74, 88, 89, 

105, 111, 123, 124, 129, 130, etc., all at levels of 40 or more.

All the highest levels of radiation along or near this NNW fault 

were in fenetized 15 (d), a coarsely-textured quartz hornblende 

syenite. Here, at stations 88, 130, 148, and 152, measurements 

of 45 were recorded.

The lowest levels of radioactivity were measured near the top 

of the high ridge at the centre of the claim, striking NW.

The NNW-striking fault intersecting the W. boundary 

appears to be a rift or perhaps a graben.
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There did not appear to be much relationship between 

higher topography and higher radioactivity. What seemed 

to be significant was that the hi6(h readings ocurred near 

faults, and, in most cases, in rock which had the mauve- 

purple-deep reddish colour indicative of f enetization , 

in coarsely crystalline, almost pegmatitic textures.

To conclude: the highest levels of radioactivity 

indicated that there were no economic concentrations of REE 

on the claim y and that elevated levels were related to 

faults. ( for economic levels of REE there would have to 

be at least 18 kg. /tonne and a minimum of 25 million tonnes).

Uranium, Thorium, and REE were at levels of about 

8 to 12 times normal background in widespread areas of syenite 

on this claim. The author speculates that these elements, of 

high atomic weight and large ionic radii, may have been 

concentrated at high temperature and pressure in solutions that 

invaded faults and fissures during collapse of parts of 

the solidified magma at the final formation stage of the

syenitic complex. -ee. ne*P a^e   \ 1
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Granite-Granodiorite: massive to foliated texture

Diorite-Monzonite-Granodiorite:
unsubdivided sanukitoid intrusive suite

Gabbro: dikes

Mixed Clastic Sedimentary Rocks: predominantly wacke
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SECTION l 

INTRODUCTION

Model TV-1 is a three threshold scintillometer. Measure 

ments are 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 are tied in with the threshold selectc 

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

time constant may be 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 crysta 

coupled to a photomultiplier 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 radiatic 

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

to adjust the pitch for any given level of radiation.
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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. 

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

thorium radiations.

T3 at 2. 5 Mev. - measures diagnostic thorium radiations

only.

2-2 MEASUREMENT RANGES

Range Full Scale 
Switch Position Counts

x l 100
x 10 1,000
x 100 10, 000 'i^
x 1000 100, 000

2-3 TIME CONSTANTS

TI F (Fast) - l second 

TI S (Slow) - 10 seconds

T2 -10 seconds
t

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 

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, (2"J!Jgeometry) 

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 +S5 degrees centigrade. Low 

temperatures require the use of alkaline type batteries.
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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 magnitude5of 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 it 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.
t

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 T3 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. T2 similarly responds 

to gamma energy levels above 1. 6 Mev. When both thorium and 

uranium are present during a measurement, then the reading at T;j 

contains counts resulting from both elements whereas T3 contains 

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

thorium in the T 2 r eading, 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 

shipment 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
t

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

- strurnent 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
V

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 T 2 

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 

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

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

facing up and the meter in an easily read position.
"~**s

2. Turn the instrument ON with the slide switch.

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

4. Se,t the threshold switch on l ^'

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 T3 and read the meter. It should 

read 10 divisions to have the necessary ratio of TZ ~ 3 . 5"r?

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 T 2 and note that the T2 reading will 

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

35 and again recheck T y

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

obtaining a ratio of 3. 5 for T2/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 2 ^ 3 . 5 is arrived at, the instrument is calibrated.
~

A first time calibration may appear lengthy and awkward, however,
i

future calibrations will be considerably speeded up if the following

is observed.

Immediately following a calibration procedure, place the thorium
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source, 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^clfbration will be effected,.by adjusting the cali 

bration control to obtain tiid^BSJttfi reading
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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 corrasion 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. T 3 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 T3 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. Whe-n 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, should 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 be 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 3 = C -^-Q 

and background counts at T 2 - ^2~Ei

Z. Measured counts on sample at T 3 = C 3 

and counts on sample at T 2 s C 2

3. Counts at T 3 due to thorium ~ C^- C 33 ^ ^ STK

Counts at T Z due to thorium and uranium = C2 - C2g - ^2(U -f Th)

4. Counts at T2 due to uranium only

= CZU s CZ(U-fTh)" 3' 5 C3Th

Net counts per 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.

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 If Geometry 
(probe in contact 
with flat putcrop of 
the same material)

10 c. p. m.

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

20 c. p. m.

GRADE LEVELS (Parts per million)

Uranium
p. p. m.

1& fr .^ O0o' 10

^ 0 Aoo
L- Y/'i.ooo

T2 c. p. m.
5 Ib.

sample

5 \

50

500

T2 c. p.m.
2TT

Geometry

50

500

5,000

Thorium 
p. p. m.

T3 c. p. m. 
5 Ib. 

sample

T3 c. p. m. 
2TT 

Geometry

10 15

100 

1,000

15 

150

150 

1,500

T 2 ~ net counts for uranium = 

T 3 s net counts for thoriums

(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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SAMPLE
PREP 
CODE

Ag Ba
Tppoi

Ce
ppm

Co Cs Cu
pr?ni

Dy Er
ppni

En
ppm

Ga 
p pro

Gd
ppm

Hf
ppni

Ho
ppro

La
ppni

Lu
ppni

Nb
ppm

Nd
ppm

Ni Pb

It5 SYENITE 
816 SYENITE

20S 
205

226
226

< 1 1695 
4 1120

222
205

3.0 
2.5

0.8 
1.0

10
10

7.7 
5.6

3.9 
2.6

2.8 
2.7

21
22

12.1 
9.2

20
5

1.3 
0.9

96.0
97.0

0.6 
0.4

119
113

88.5
72.5

< 5
< 5

20
30
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ppm

Tl 
ppm

Ta 
ppm

U 
ppm

V 
ppm

W
ppm

Y
ppn

Yb 
ppm

Zn 
ppm

Zr 
ppm

ItS SYZN1TZ 
ItlS SYENITE

205
205

226
225

24.9 97.2
21.1 126.5

11.1
11.1

3 295 
i 159.0

5.0 
5.0

1.5 
1.2

0.5 
0.5

0.5 
0.4

2.5 
2.0

34.0
24.5

3.7 
2.6

80 1225
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ONTARIO MINISTRY OF NORTHERN DEVELOPMENT AND MINES

Transaction No: 

Recording Date: 

Approval Date:

Client(s):
172343

Survey Type(s):

W0140.30936 

2001-OCT-16 

2001-NOV-16

Work Report Summary

Status: APPROVED

Work Done from: 2001-SEP-19

to: 2001-OCT-12

MORGAN, JOHN HARTLEY

RAO

Work Report Details:

Claim*

TB 1192593

Perform

32,887

32,887

Perform 
Approve

32,887

32,887

Applied

SO

so

Applied 
Approve

so
so

Assign
so
so

Assign 
Approve

0

SO

Reserve
S2,887

52,887

Reserve 
Approve

S2.887

S2,887

Due Date
2005-MAY-23

Status of claim is based on information currently on record.

42D15SE2016 2.22260 COLDWELL 900

2001-NOV-29 03:47 Armstrong-d Page 1 of 1



Ministry of
Northern Development
and Mines

Date:2001-NOV-19

Ministere du
Developpement du Nord 
et des Mines Ontario

GEOSCIENCE ASSESSMENT OFFICE 
933 RAMSEY LAKE ROAD, 6th FLOOR 
SUDBURY, ONTARIO 
P3E6B5

JOHN HARTLEY MORGAN 
2835 LAKESHORE BLVD. W. 
APT #215
ETOBICOKE, ONTARIO 
M8V 3V8 CANADA

Tel: (888) 415-9845 
Fax:(877)670-1555

Dear Sir or Madam

Submission Number: 2 .22260 
Transaction Number(s): W0140.30936

Subject: Approval of Assessment Work

We have approved your Assessment Work Submission with the above noted Transaction Number(s). The attached 
Work Report Summary indicates the results of the approval.

At the discretion of the Ministry, the assessment work performed on the mining lands noted in this work 
report may be subject to inspection and/or investigation at any time.

If you have any question regarding this correspondence, please contact LUCILLE JEROME by email at 
lucille.jerome@ndm.gov.on.ca or by phone at (705) 670-5858.

Yours Sincerely,

Ron Gashinski
Supervisor, Geoscience Assessment Office

Gc: Resident Geologist

John Hartley Morgan 
(Claim Holder)

Assessment File Library

John Hartley Morgan 
(Assessment Office)

Visit our website at http://www.gov.on.ca/MNDM/LANDS/mlsmnpge.htm Page: 1 Correspondence 10:16601
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