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RADIOMETRIC

AND 

V.L.F.-E.M.

SURVEY OF 

CLAIMS L859684-89 

MARRIOTT TOWNSHIP 

INTRODUCTION

During March of 1987 and October of 1987, a V.L.F.-E.M. and a 

Radiometric survey, respectfully, were conducted over the group 

of six contiguous claims in western Marriott Twp. The surveys 

were performed over a pre-established grid system, with cross- 

lines 400 feet apart and stations every 100 feet. A total count 

threshold position was used on a TV-lA Spectrometer, during the 

radiometric survey. Three separate stations were used during the 

V.L.F.-R.M. survey, namely Cutler, Maine, Anapolis, Maryland and 

Seattle, Washington.

A base station was established during the surveys, located at the 

No. 4 claim post of claim L.859684.

LOCATION AND ACCESS

Marriott township is located in the District of Cochrane, with 

Quebec border on the eastern boundary and Holloway township on 

the western boundary. Adjacent to Marriott townships north and 

south perimeters are Stoughton and Dokis townships respectfully. 

Highway 101 provides access across the northern portion of 

Marriott township. Kirkland Lake is approximately 55 miles to 

the southwest, via Highway 101, the new Harker-Holloway road and 

Highway 66. Matheson is approximately 40 miles west of Marriott
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township, via Highway 101. Access to the property involves a 1.5 

mile hike south, from Highway 101, along the Marriott-Holloway 

township boundary cut-line.

INSTRUMENTATION 

RADIOMETRIC

A MODEL TV-1A McPhar gamma ray, integral type spectrometer was 

used to conduct a radiometric survey over the group of six 

contiguous claims covered in this report. This instrument 

is capable of separating gamma radiation into energy components. 

The instrument contains two main devices; a detector and a 

console. The detector contains a sodium iodine crystal, which 

absorbs the gamma radiation and converts it to a scintillation. 

The scintillation is received by a photomultiplier tube that 

converts the scintillation into a voltage proportional to the 

intensity of the scintillation. The console separates the 

voltage into a number of classes, depending upon magnitude, thus 

providing an energy spectrum of the incident gamma rays. 

The gamma radiation itself is a type of radioactive decay, which 

is simply a high energy form of electromagnetic radiation. 

Because gamma rays have no electric charge and no mass, they are 

capable of penetrating a foot or more of earth type material. 

The integral-type spectrometer classifies the signals into a 

small number of classes, each defined by a lower energy limit. 

These energy limits separate the three main elements of interest 

in radiometric surveys; potassium, uranium and thorium. However, 

in this survey, separation of these elements was not necessary
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and a total count reading was taken, which includes a combined 

count of all three elements together. Two readings per station 

were taken; one directly above the station, the other with the 

instrument approximately 7 feet in the air to provide a 

background reading. As well, the terrain on which the station 

reading was taken was also noted to assist the interpretations. 

V.L.F.-E.M.

The V.L.F.-E.M. instrument used in this survey was a Crone 

V.L.F.-E.M. This instrument operates in the very low frequency 

range (12 to 24 KHz.) and operates by utilizing powerful radio 

transmitters at various locations, throughout the world as a 

source of the primary electromagnetic signal. This one man unit 

is capable of measuring the field strength, dip angle and 

quadrature components of the V.L.F.-E.M. stations. The primary 

field from these transmitters induces electric currents in 

conductive bodies. Induced currents produce secondary magnetic 

fields which can be detected at surface through deviations of 

the normal V.L.F. field. For maximum effect during V.L.F. 

surveys , the strike of the conductor should be in the direction 

of the V.L.F. station, so that lines of magnetic field from the 

transmitter, cut the conductor. By utilizing several different 

frequencies during a V.L.F.-E.M. survey, the chances of locating 

conductors increases. A major disadvantage of the V.L.F. method, 

is that the high frequency results in a multitude of unwanted 

anomolies from unwanted sources such as conductive clays or 

topographic highs. The advantage of the V.L.F. method, is the 

capability of the instrument to respond to poor conductors, such
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is faults and shear zones. The effects of unwanted conductors 

may be minimized by filtering or by simpling contouring the field 

strength values obtained.

TOPOGRAHY AND RELIEF

The terrain covering the property can best be described as 

rugged, with steeply-rising basalt ridges and low lying valleys. 

In the southern portion of the claim group, the terrain is 

generally more flat lying. Checklin Lake Is the only large body 

of water located on the property, however a small brook does flow 

east to west across the northern portion of the claim group and 

eventually empties into a small, newly constructed beaver dam. 

A second brook flows south and eventually drains into Checklin 

Lake. Bedrock exposure is good, with soil coverage sparce in 

elevated areas, restricting vegatation to tag alders. 

In other areas, spruce, white birch and poplar can be found.

GENERAL GEOLOGY (after Jensen, 1978.)

Marriott Township is underlain by rocks of Early Precambrian 

(Archean) age that consist mostly of volcanic and to a lesser 

extent sedimentary rocks. The volcanic rocks represent the 

northern limb of a east-t rend ing synclinorium that plunges east. 

Volcanic rocks in Marriott Township are classified as tholeiitic 

or calc-alkalic. The tholeiitic suite represents the major 

series, covering roughly two-thirds of the rocks in Marriott 

Township. The tholeiitic series is thought to be part of the 

Kinojevis Group. Calc-alkalic rocks are found in the southern 

part of the township, south of the north shore of McDiarmld Lake, 

and s t ratigraphically overlie rocks of the tholeiitic suite.
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SURVEY RESULTS 

RADIOMETRIC SURVEY

No significant results were obtained during the 

radiometric survey which was conducted over the six claim 

group. The majority of the slightly elevated readings were found 

to occur, for the most part, in areas of overburden. This 

indicates that material transported and deposited during 

glaciation, contain minerals of a higher radioactive order than 

the surrounding bedrock. Since this is the case, even roughly 

estimating the thickness of overburden would be impossible. 

As expected, areas of wetness such as swamps or wetlands gave 

a lower reading, generally lower than that of the background 

reading. Surveying over bodies of water, (eg. over ice in 

winter), would be futile since water acts as an insulator 

of gamma radiation. No noticeable difference in readings were 

found to occur between iron-rich or magnesium rich tholeiitic 

basalts.

V.L.F.-E.M. SURVEY

SEATTLE, WASHINGTON STATION (18.6KHz.) Strong conductors are 

evident, which run through Checklin Lake in a east-west direction 

and in the western portion of the lake, in a north-south 

direction. However, in the western portion of Checklin Lake , no 

corresponding elevated field strength is evident. At the eastern 

side of Checklin Lake, the conductor has a corresponding elevated 

field strength reading, although its peak appears to be somewhat 

offset. Another conductor appears to exist in the northwest
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portion of the claim group, running generally in a east-west 

direction. This conductor does not appear to have a 

corresponding elevated field strength. Several readings of 

elevated field strengths appear without corresponding conductors. 

The largest of these appears in the southeast corner of the claim 

group, the others occur on the west side of claim group in claims 

L.859684 and L.859686.

ANNAPOLIS, MARYLAND (21.4 KHz.) Again, strong conductors appear 

to cut Checklin Lake in a east-west direction and in the western 

part of the lake, in a northeast direction. A prominent 

corresponding field strength reading appears to support this 

conductor. On the western portion of Checklin Lake, field 

strength readings are elevated, however not as prominent as on 

the eastern side. A weak conductor, does appear at the northern 

portion of claim L.859686, with no apparent elevated field 

strength.

CUTLER, MAINE STATION {17.8 KHz) Strong conductors cut Checklin 

Lake in an east-west direction, on the eastern portion of the 

lake. It appears that a corresponding field strength does exist. 

A weak conductor does occur at the north east corner of claim 

L.859684. The conductor may also have corresponding elevated 

field strength. Another conductor occurs along the south west 

part of claim L.859686 and the corresponding field strength does 

appear to be slightly elevated.

CONCLUSIONS AND RECOMMENDATIONS

The radiometric survey did not reveal any radioactive

mineralization or significantly elevated readings to suggest
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unknown geological occurrences.

The V.L.F.-E.M. Survey did confirm that Checklin Lake is the 

basin for at least one fault zone running in an east-west 

direction through the lake. Possibly a second northeastern 

fault may extend from the Checklin Lake fault. The corresponding 

elevated field strengths support the conductors. This fault zone 

was first suggested by the author in the geological report on the 

same claim group. Other conductors which appear are less 

prominent and it is difficult to say whether they are actual 

conductors or due to the limitations of the instrument. As 

previously mentioned the instrument is limited in areas of 

topographic highs and in areas of conductive clays, conditions 

which are present here.

It is recommended first of all that the survey stations of 

Cutler, Maine (17.8 KHz.) and Annapolis, Maryland (21.4), be 

completed and secondly that the survey results for all the 

dip angle measurements be filtered.

Respectfully submitted

Bruce Todd Beckett 
Geological Technician
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CERTIFICATE

I Bruce Todd Beckett, of Kirkland Lake, Ontario, do hereby

certify:

l/ That I graduated from Sir Sandford Fleming College in

Lindsay, Ontario, in 1982, with a diploma as a Geological

Technician. 

2/ That this report is based on the personal examination of the

property and all work performed towards the completion of this

report was conducted by myself. 

3/ That l have been practising my profession for a period of

four and a half years. 

4/ That I am a Geological Technician and reside at 150
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5/ That all work contained in this report is true and accurate

to the best of my ability.
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CRONE GEOPHYSICS LIMITED
3607 WOLFEDALE ROAD,
MISSISSAUGA, ONTARIO,
CANADA,
L5C1V8 . ii i ?

Phone: (416) 270-0096 

Cable!' CRONQEO, TORONTO

This is a rugged, simple to operate, ONE MAN EM unit. It can be used without line cutting 
and is thus ideally suited for GROUND LOCATION OF AIRBORNE CONDUCTORS and the CHECKING 
OUT OF MINERAL SHOWINGS. This Instrument utilizes higher than normal EM frequencies and is 
capable of detecting DISSEMINATED SULPHIDE DEPOSITS and SMALL SULPHIDE BODIES. It 
accurately isolates BANDED CONDUCTORS and operates through areas of HIGH HYDRO NOISE. The 
method is capable of deep penetration but due to the high frequency used its penetration Is limited in 
areas of clay and conductive overburden.

The DIP ANGLE measurement detects a conductor from a considerable distance and is used 
primarily for locating conductors. The FIELD STRENGTH measurement is used to define the shape and 
attitude of the conductor.



9ifECIFICATIONS

SOURCE OF PRIMARY FIELD: VLF Communication Stations 12 to 24K hz

NUMBER OF STATIONS: 7 switch selectable

STATIONS AVAILABLE: The seven stations my be selected from:

Code Station 4 Location Frequency
CM Cutler, Maine.............................................................. .17.8 KHz

SW Seattle, Washington ........................................................ .18.6 KHz

AM Annapolis, Maryland ........................................................ 21.4 KHz

H Laulualei, Hawaii .......................................................... .23.4 KHz

BOF Bordeaux, France .......................................................... .15.1 KHz

E Rugby, England............................................................ .16.0 KHz

MS Gorki, Russia.............................................................. .17.1 KHz
OD Odessa (Black Sea)......................................................... .15.6 KHz

NC Australia, N.W.C. ......................................................... .22.3 KHz

YJ Yosamai, Japan............................................................. 17.4 KHz

HN Hegaland, Norway ......................................................... .17.6 KHz

TJ Tokyo, Japan ......................................................,........ 20.0 KHz

BA Buenos Aires .............................................................. .23.6 KHz

CHECK THAT STATION IS TRANSMITTING: Audible signal from speaker.

PARAMETERS MEASURED:

(1) DIP ANGLE in degrees of the magnetic field component, from the horizontal, of the major axis of 
the polarization ellipse. Detected by a minimum on the field strength meter and read from an 
inclinometer with a range of j-90 0 and an accuracy of iVfe*.

(2) FIELD STRENGTH (total or horizontal) of the magnetic component of the VLF field, (amplitude of 
the major axis of the polarization ellipse). Measured as a percent of normal field strength established at 
a base station. Accuracy t 2 07o dependent on signal. Meter has two ranges: O   300 0Xo and O   6000Xo.

(3) OUT-OF-PHASE component of the magnetic field, perpendicular in direction to the resultant field, 
as a percent of normal field strnegth, (amplitude of the minor axis of the polarization ellipse). This is 
the minimum reading of the Field Strength meter obtained when measuring the dip angle. 
Accuracy  2 07o.

OPERATING TEMPERATURE RANGE: -30 e C (-20 0 F) to |50'C (120 0 F) 

DIMENSIONS AND WEIGHT: 9 x 19 x 27cm   2.7Kg (6 Ib)

SHIPPING: Instrument with foam lined wooden case,
shipping wt.-6.0Kg (13 Ib)

BATTERIES: 2 of 9 volt   Eveready 216
Average life expectancy   20 hours for continuous operation

UNITS AVAILABLE ON A RENTAL OR PURCHASE BASIS. 
CONTRACT SERVICES AVAILABLE FOR FIELD SURVEYS.



CRONE GEOPHYSICS LIMITED

J6D7 WOLFCDAUE ROAD 

MISSISSAUGA. ONTARIO 

CANADA

PHONE (416) 270-0096

INSTRUCTIONS FOR OPERATION OF THE 

RADEM VLF-EM RECEIVER

(1) Transmitter Stations

The VLF Communication Broadcast stations are 
positioned throughout the world. At present, 17 of these 
stations broadcast steadily except for maintenance periods 
usually of 1/2 to 1/3 days per week. The RADEM receives any 
7 of these stations with selection by means of a switch. The 
usable range of the stations varies widely with power and 
transmission conditions but is usually between 1000 and 5000 miles. 
Two types of signals are broadcast "keyed" (on and off) and 
"frequency shift" (FM).

A station should be selected that is located in the 
same direction as the regional strike. For example, if the 
geological strike is east-west then a station located east or 
west of the operator should be used. If in doubt of the geological 
strike two orthogonal stations should be read.

(2) Field Measurements

(a) Dip Angle of Resultant Field

This is the angle of inclination, measured from the 
horizontal in degrees, of the direction of the resultant VLF 
field. The VLF field is normally horizontal (O 0 dip). The dip 
angle measurement is independant of the strength of the field 
and the gain setting of the RADEM receiver. When plotted on a 
profile the dip angles usually form a cross-over pattern above 
the conductor as with the standard vertical loop EM method.

To measure the dip angle the RADEM is first held with 
the instrument face horizontal and rotated until a null is obtained 
(visual minimum on the field strength meter and audio null).

February, 1973. J
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This aligns the RADEM with the direction of the VLF'field. The 
RADEM is then held vertically and tilted from right to left until 
another null is obtained. The instrument is held steady in fchis-* 
null position and the dip angle read from the inclinometer. Note 
that the arrow in CRONE points towards the t conductor if the arrow : 
points north the dip.angle is recorded as say 10 CN. In making tha. 
dip angle measurement the Normal-K switch must be in the NORM"position.

(b) Out-of-Phase Measurement

The secondary field from a ground conductor often is not in 
the same phase as the primary field therefore the resultant field 
will have an out-of-phase component.) ^

To measure the out-of-phase component as a percent of the 
normal primary field the volume control of the amplifier must be 
set up as a standard. This is achieved at a base station in a normal 
area. The rield Strength range switch is placed in the O - 300 
position. The RADEM held with the face horizontal and tho body 
rotated until a maximum Field Strength reading is obtained. In this 
position the Volume control is adjusted until the meter reads "100". 
The volume control is left at this settting until the base station is 
read again usually one to several hours later. The Out-of-Phase 
reading is the minimum position of the Field-Strength meter when the 
dip angle of the resultant field is being measured. It is read at 
the same time as the dip angle is being read with the RADEM in the 
vertical null position. J

The out-of-phase measurement is sensitive to a lower order 
of conductivity than the dip angle measurement. For this reason it 
is often not recorded unless very poor conductors are being sought.

(c) Horizontal Component of the Field Strength

This is simply the strength of the field in the horizontal 
plane. It is the maximum reading obtained from the Field Strength 
meter when the instrument is rotated in the horizontal plane. It is - 
therefore at right angles to the null position. It is usually read 
after the dip angle measurement simply by holding the RADEM horizontal, 
the CR0NE arrow pointing at right angles to the operator, and adjusting 
position for maximum reading in the horizontal plane.

If the signal is keyed the Normal-K switch1 is moved to the 
"K" position for the field strength reading. It must be returned to 
the normal position for dip angle measurements.
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The field strength of VLF stations drifts with time. This 
drift is particularly severe during sunrise'and sunset periods. A 
base station should be established in a normalVarea and the RADEM 
adjusted to a Horizontal Field Strength of "100" on the, "O - 300", 
scale by means of the volume control pot. JPhis-base or subsidary , . 
base station should be read every one to two hours as in a magnetic 
survey. . ,"--' ;-' ; -' t^ ttidf*.\-'- .-'.'' -. ,,v'

\l
jj&f

Frasor's Method

Reference: Geophysics, Volume 34, No.6, December 1969. 
"Contouring of VLF-EM Data" Y: ^ v

This is a simple operation on the dip angle readings that 
more clearly defines anomalous areas. It requires a consistent 
reading interval usually 50' or 100'. It produces a survey in which 
the conductors are contoured much the same as a Horizontal -Field 
Strength survey although lacking the detail possible with the Field 
Strength measurement.

Example of Field Sheet

Station 
L6+OOW

Out-of- 
Phase-%

Dip Angle 
Degrees

Reading Field Strength
Time Drift Corr.

Remarks

lON-Base
10+50N
UN
11+50N
12N
12+50N
13N
13+50N
14N
14+50N

2
2
O 
O 
O 
4 
6 
6 
O 
O

O 
O
2N
6N

12N
22N
20N
8N
IS

12S

100
100
99

101
102
118
185
263
247
164

9:00 
:02 
:04 
:06 
:08

:20

O 
O
 l
 l
 2
 2
 2
 3
 3
 4

100
100
98

100
100
116
183
260
244
160

Lake 
Lake

Road

over

ION-Base 114 10:10 -14 100



SPECIFICATIONS

Source of Primary Field: VLF Communication Stations 12 to 24 KHz

Number of Stations: . 7 switch selectable

cade, 20.0; Ann^ 
S,a,ionS which n,ay bc substa.cd ,,, Oo,W. Russia. R,; Japai.

Check (hat Station is Transmitting: Audible signal from speaker. 

Parameters Measured and Means:
O) DIP ANGLE in degrees, from the horizontal of the magnetic component of the VLF field Detected bv 
minimum on the f,eld strength meter and read from an inclinometer with a range of ±80' and l an accuracyof ±H?

(2) Field Strength (total or horizontal component) of the magnetic component of the VLF field Measuredon
^

obtained when measuring the dip angle. Accuracy ±29fc. airengm meter

Operating Temperature Range: -20" to +310 0 F.

Dimensions and Weight: 3.5" X 7.5" x 10.5" _ 6 lb

ShlPpi"6: . Foam Hned wooden case — shipping wt. — 15 lb.

Ba(lcries! 2 of 9 vo] t: Eveready 216, Burgess 2U6, Mallory M-1604
Average life expectancy - 3 weeks to 3 months dependent on amount 
oi usage.

Units Available on a Rental or Purchase Basis. 
Contract Services Available for Field Surveys.



McPHAR TV-1A Radiation 
Spectrometer

A 3-channel instrument for 
reconnaisance use

Both meter and audio reading 

Four count scales 

Trigger on-off switch 

Functional pistol design 

Lightweight

Model TV-1A is a three channel, integraP 
type radiation spectrometer. Measure 
ments are based on the spectral 
characteristics of gamma radiation from 
radioactive elements. Selection of the 
operating threshold is made by means 
of the threshold selector swfcji. -

'The instrument is designed primarily for 
reconnaissance. The total count position 
provides for maximum sensitivity. Addi 
tional thresholds however, provide the

capability to differentiate between 
gamma radiations emanating from 
daughter elements of uranium and 
thorium and provide quantitative infor 
mation 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 100,1,000,10,000 and 
10^,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 selector switch. In the 
total count (maximum sensitivity) posi 
tion, 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 154 by 1/4 inch 
sodium iodide crystal coupled to a 
photomultiplier tube. These are hermet-



Field use is convenient 
with leather holster

ically sealed, magnetically 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.

TV-1A spectrometer comes complete with 
a leather holster, thorium calibrating 
source and a foam fitted attache case.

Specifications  ~

Measurement Ranges: Four switch 
positions provide full scale counts per I(KK, 
minute of 1 00, 1 .000, 1 0,000 and 1 00,000.

*00

Time Constant: Threshold L: 1 and 10 j ' 
seconds. Thresholds T, and T3 : 1 
10 seconds. i 1W

Speaker: Variable pitch output governed " 
by radiation intensity.

Temperature Range: -35 degrees to 
4-55 degrees C. ''
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Detector Crystal: Nal (T) r/i" x r/4" 
(43 cu. cm.) and matched photomultiplier 
hermetically sealed.

Battery Supply: Two "C" size flashlight 
cells located in handle. On-off control 
by either trigger or slide switch.

4 fttv t
U U 14 U U WV

Ofnmj H*y tpwtri tnm Niturti OTM or TnMr

Voltage Regulation: Internally generated 
high and low voltages are highly regu 
lated down to Vi initial battery voltage,

Accessories: Leather belt holster,

thorium calibrating source, spare 
batteries, instruction manual, foam fitted 
attache case.

Weight: 3 pounds.

McPhar Instrument Corporation 
Head Office:

55 Tempo Avenue
^illowdale, Ontario, Canada M2H 2R9 
mi: (416) 497-1700 Telex: 0623541

Cable: McPHAR TOR

Sales agents In:
Africa, Asia, Australia, Europe, 
North i South America

Contact McPhar Instrument Corp. head office 
for the agent in your area.
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