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REPORT ON THE V1F A ND THE MAGNETIC 

GEOPHYSICAL SURVEYS ON THE BRITCANA PROPERTY 

IN BRYCE TOWNSHIP, ONTARIO 

OWNED BY E. E. CAMPBELL

DIGEST

During t ho month of May, 1968, a magnetic and a VLF 

geophysical survey was carried out on the Britoana property in 

Bryce Township in Ontario owned by Mr. E. E. Campbell.

Considerable work has been carried out in the past to 

develop this as a gold mine. Good gold values have been obtained 

but a producing gold mine was never developed. Much of the 

property is covered by overburden.

Three anomalous conductive eones are Indicated by the 

VLF surveys, in the overburden covered portion of the property.

'Nsre ere no nearby outcrops. It is recommended that these eones 

be tfevted for gold by
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INTROPUCTION

Through the dates May 2nd to May 22nd, 1968, Very Low 

Frequency (VLF) and magnetic geophysical surveys were completed 

on the six-claim Britcana property in the central part of Bryce 

Township, Ontario, in Lots 7 and 8, Concession 4*

Mr, E. E. Campbell, the owner of the property arranged 

for the survey, and, for a preliminary visit to the property to 

test the methods used. After the sruvey was completed he reviewed 

the results and advised about the oorrelation of the geophysical 

results into geological terms and possibilities. His cooperation 

i* greatly appreciated.

Gold is found in Bryce and the neighboring townships in 

mineralised shear zones in the older volcanics and intrusives, 

usually with i^ritized quart* veins. With the idea that these 

mineralieed shear zones would be indicated as conductive anomalies 

the VLF survey v;as 6i*?ied out. The basic volcanics are mineralized 

with magnetite in place*.

The weather was ideal for the field work. At this time 

of the year the black flies and a^uitoes are absent. The leaves
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had not corne out on the trees so that the topographic features 

could be readily seen.

Location, Area and Accessibility

Bryce Township is located ten miles west of the town of 

Barlton on the Ontario Northland Railroad, and Highway No, 11. 

The property, in the central part of Bryce Township, i* thirteen 

miles west of Earlton by gravel road. It is three miles west of 

the Hill Lake Pish Hatchery maintained by the Ontario Department of 

Lands and Forests. The last three miles of the road is rough, not 

graded and is only suitable for trucks.

The six claims comprise 240 acres are located in Lots 7 

and 8 in Concession 4. They are numbered T-53448, TVJ3451, -2, -3, 

-4 and -5.

The Land Survey

The lines to position the geophyscial survey and to assist 

in the geological mapping were completed from June 20th to July 5th 

in 1965. Thirteen lines, 300 feet apart, were out north and south 

from an east-west base line along the north side of the property. 

Pickets at 100 foot intervals were marked with the line designation 

and the distance south from the north base line.

In order to expedite the geophysical field work this year 

the taping pickets were re-established and fresh biases made on the 

trees along the lines. Some claim lines and trails were blazed and 

paced to position additional geophysical measurements.
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THE GEOLOGY 

Geophysical Correlation vdth the Geology

The geophysical results must be translated into geo 

logical terms and possibilities in order to be of assistance in 

the exploration and testing of a mining property. Some geological 

knowledge must be available in order to derive the maximum benefit 

from a geophysical examination.

Geophysical measurements act as a guide to indicate hidden 

geological conditions at depth under water or overburden.

Regional Geology

This description of the geology is taken from the Fiftieth 

Annual Report of the Ontario Department of Minos, Volume L, Part IV, 

19A1, "Geology of the Bryce-Robillerd Area", by W. W. Moorhouse, 

with accompanying Map No. 50J, drawn on a scale of one inch equals 

one-half mile; The Aeromagnetic Map, Geophysics Paper No. 1505, 

11 Elk Lake", by the Geological Survey of Canada, I960, on a scale 

of one inch equals one mile) and personal observations on the 

property and in the area.

Volcanics, basic and acid, trend northeasterly across the 

property with a generally vertical attitude. Algoman granites in 

truded. There is a large granite batholith about 25 miles in 

diameter to the north of Bryce Township. Porphyries were then 

intruded.
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Upon the weathered surface of these rooks Huronian 

sediments were laid unconformably. The present rook surface 

probably roughly corresponds to the pre-Huronian weathered surface.

The Nipissing diabase sill usually flat-lying intruded 

all of the older rocks in this area. It is generally found assoc 

iated with the Huronian sediments.

Shearing and faulting trends from northwest, to north, 

and to the northeast.

This area has been prospected for many years for silver, 

base metals and gold. The latter metal is expected to be the most 

important.

lopal Geolfigy

The northern part of the six-claim Britcana property is 

underlain by feldspar porphyry. The outcrops on the southern part 

of the property are acid to basic volcanics.

Much of the property is covered by clay overburden. The 

bush has been either cleared or burnt off so that now there are only 

small poplar and birch trees with the ubiquitous low-growing brush.

The surface is quite level except for the outcrops in the 

southeast part of the property. Some low-lying rooks project a few 

feet above the overburden. It is believed that in general the bed 

rock will be only a few feet, or tens of feet below the overburden 

surface.
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Economic Considerations

The property has been prospected quite thoroughly to a 

shallow depth where the rock outcrops. Encouraging gold values 

in shearing, usually associated with pyrite, are found. The bed 

rock under the overburden has not been examined.

Conductive cones located by geophysical methods should 

be examined by drilling. It is expected that they will be caused 

by mineralized shearing and fracturing.
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THE GEOPHYSICAL SURVEYS 

General

Two geophysical methods were used for this examination.

The Very Low Frequency (VLF) method made possible by the 

development of the Ronka EML6 receiver, is used to indicate the 

location of zones of relatively higher conductivity. These are 

usually caused by shearing, fracturing, faulting and conductive 

sulphides in the bedrock.

The accurate recording of the vertical component of the 

earth's magnetic field will show the relative Magnetic mineral 

content of the underlying bedrock. This will aid in the inter 

pretation of geophysical data into geological terms and possibilities.

The. writer, Douglas Burton, carried out the VLP and the 

magnetic field observations made during the course of this examin 

ation.

The VLF Method and Procedure for Geophysical Prospect ing

Very Low Frequency (VLF) transmitters originate Horse Code 

end pulsed continuous wave carriers. Their particular application 

is for world-wide communication with submarines under sea water. 

VI? radiation has considerable penetration into the earth.

The radiation is vertically polarized and propagates 

radially in straight lines, and conoentrioally from the transmitter. 

The radiation is characterized by a low path attenuation which is 

relatively stable with time.
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Changes in the usual propagation pattern of radiation 

are introduced by such factors as land-sea boundaries, and changes 

in ground characteristics. Good conductors in the ground such as 

sulphide and graphite zones, and shears and faults of some consider 

able dimension, will have a tendency to concentrate and locally dis 

tort VLF radiation. Artificial conductors such as pipe lines, fences, 

electric lines and railroad tracks also distort these fields.

VIF transmitters are located all over the world. For 

raining geophysical examinations the radiation from a transmitter 

located on the extension of the strike of the geological conductors 

expected is examined for dip, and the local phase difference is also 

recorded.

The Ronka EKL6 receiver with its small directional dual 

antennas permits recording the dip and the phase difference from 

point to point in the area of survey. The dip of the field in 

degrees, and a measure of the phase difference is recorded, usually 

at 100 foot intervals along profiles at right angles to the geo 

logical strike of the area of survey. Local conductors are indicated 

by anomalous dips of the field in the vicinity. When these dips are 

recorded and plotted on a map the position of a conductive body Is 

Indicated.

The Magnetic Survey

The recordings are made by means of an accurate aagnetio 

vertical component zero balance adjusted to a sensitivity of ten 

gammas per scale division.
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The magnetic intensity at any point will usually differ 

from the average value for the region. Anomalous values are caused 

by magnetic minerals below. The Magnetic susceptibility of rocks is 

mainly accounted for by the contained aagnetite although other Magnetic 

minerals such as pyrrhotite may contribute to the observed intensity.

This method is used for the direct location of magnetic 

minerals. Also magnetic surveys nay assist in geological napping. 

The plotted results, when compared with known geological conditions, 

frequently yield information of value for the solution of geological 

problems. Magnetic anomalies are often found associated with form- 

ational contacts and structural features. Dikes and faults nay be 

located and traced.

Zones of stronger magnetic Intensity indicate concentrations 

of magnetite and pyrrhotite. These often accompany valuable non 

magnetic mineral concentrations. On the other hand lower magnetic 

intensities may indicate important tones of alteration where magnetite 

is changed to non-magnetic minerals.
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THE RESULTS OF THE GEOPHYSICAL SURVEYS 

The Maps (Nos. 68-54-1. -2 and -3)

Accompanying this report are three reaps numbered 68-54-1, 

-2 and -3, drawn on a scale of one inch equals one hundred feet. 

On these naps the picket lines and the rock outcrops are shown 

with reference to the approximate property boundaries. The 

sections recommended for testing by drilling are shown on all 

of the maps.

Map No, 63*54-1 shows the results of the magnetic 

examination. The relative magnetic vertical component in gammas 

is shown on the picket lines.at JO foot intervals. Lines of equal 

magnetic intensity are drawn. Higher values are tinted in blue 

and the lower values are shaded in red.

Nap No. 68-54-2 shows the results of the VLF survey using 

the Cutler, Maine, transmitting station as a source of radiation. 

The distance is about 650 miles.

Map No. 68-54-3 shows the results of the VLF survey 

using the Annapolis, Maryland transmitting station as a source 

of radiation. The distance is about 600 Miles.

Both of the above maps show the VLF observations in 

degrees of dip of the anomalous field, and phase differences in 

arbitrary units or percentages, using the Ronka EM 16 receiver. 

Profiles are drawn using the picket lines as a cero base, to aid 

in the interpretation of the VLF results by comparison from point 

to point. The conductive cross-overs are also shown by appropriate
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lines colored in red.

Cross-sections recommended for examination b/ drilling 

are colored in red.

The Results of the VLF Surveys (See Maps 68-54-2 and -3)

Thirteen north-south lines three hundred feet apart won 

examined at 100 foot intervale the dip and the phase difference 

from two separate Vlf transmitting stations at Cutler, Maine and 

Annapolis, Maryland. Intermediate observations were aleo recorded 

between lines and on trails and claim lines in order to trace con 

ductive indications.

Three anomalous cones are indioated. Zones A and B are 

on the east and the west sides of the property respectively. Their 

strike varies from northeast to northwest. Zone"C"apparently in 

dicates a north-south trending conductive cone between Lines W1200 

and W1500. Zone "A" as indicated from both transmitting stations 

has a southeast trending strike; this then curves to the northeast 

as indicated by recordings from the Cutler station only. A section 

on line W900 has been chosen for testing by drilling.

Zone HBN has a general east-west trend. The strongest 

VLF anomaly is on Line K3900 and this is chosen for testing by 

drilling.

Zone "C" apparently indicates a north-south trending 

conductive cone between Lines W1200 and W1500, This may be part 

of a north-south trending fault which is suggested by the abrupt 

ending of the basic volcanic outcrops to the south. The section
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chosen to test this zone by drilling is believed to be in the 

feldspar porphyry but close to the contact with the basic volcanics.

The conductive so nee are in areas covered by clay over 

burden. These are no nearby rock outcrops. Drilling is recommended 

to test these zones.

In these zones magnetic adnerals are not indicated.

The Results of the Magnetic Survey (See Map 66-54-1)

Thirteen lines, 300 feet apart, were magnetically examined 

with observations at 50 foot intervals. In addition observations 

were made on the base line and on some claim lines.

On the property the average value of the vertical component 

of the earth*s magnetic field is about 53,100 gammas, with variations 

recorded to 63,900 gammas and as low as 49,700 gammas. For simplicity 

on the map, 50,000 gammas has been subtracted from the plotted values.

Most of the property is characterised by Magnetic variations 

of only a few gammas. This is over the acid volcanics and the feld 

spar porphyry.

Magnetic anomalies are recorded over the basic volcanics in 

the southeast part of the property. This indicates slight concentrations 

of magnetite in zones in these lavas. The strike is approximately east- 

west.

Along the north edge of the outcrop of the basic volcanics an 

anomalous low magnetic zone occurs. It is believed that this indicates 

the contact of the feldspar porphyry with the basic volcanics.
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CONCLUSIONS AND RECOMMENDATIONS

The VLF survey indicates three conductive anomalies 

which nay be caused by mineralised shear eones in the underlying 

rocks. There are no coutorops close by.

Anomalous cones HAH and *CN are believed to be conductive 

zones in the feldspar porphyry. Zone "B" is believed to be caused 

by conductive sections in the acid volcanics.

It is recommended that these three cones be tested by 

drilling along the sections indicated on the accompanying maps.

Mftgnetic anomalies are recorded over the basic volcanics 

in the southeast corner of the property. No VLF conductivity is 

associated with the magnetic anomalies.

This report is,

Respectfully submitted,

Burton 
Oeopftysicist

Cobalt, Ontario 
May 27, 1968
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