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ABSTRACT

During the latter part of May and the first part of June 

eight patented claims were geophysically examined by magnetic 

and VLF methods on lines 400 feet apart.

As a result of this survey magnetic and VLF anomalies are 

recorded. These claims have been surface prospected in the early 

days of the Cobalt silver discovery. No mineral showings are found 

at the surface.

An expensive exploration program would be necessary to 

test ' .his property, and the geophysical anomalies,.

A 2500-acre property one mile to the northeast across the 

Montreal River is programmed to be extensively explored this year 

for silver deposits. The geological conditions are similar on both 

properties; diabase sill and Huronian sediments above the basement 

rocks, if silver deposits are found on nearby properties, then a 

proeraiof exploration for silver would be justified for this property.

The Ontario Department of Mines and Northern Affairs has 

apreed tyefund one third of the money spent on specified portions 

of the exaration program completed to date, as Exploration Assistance.
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INTRODUCTION

Between the dates May 22nd and June 2nd, 1972 a magnetic 

and a VLF geophysical survey was carried out on the picket lines on 

the 8-claim Weaver property, sixteen miles south of Cobalt, in South 

Lorrain Township, across the Montreal River at the Upper Notch loc 

ation.

Mr. T. D. Brown contracted to cut out and tape the picket 

lines required for the positioning of the geophysical observations. 

He did an excellent job; the lines were well cut out and the marking 

pickets are conspicuous and firmly planted in the ground. He also 

made a map showing the location of the lines with relation to the 

property boundaries.

Mr. E. Paul Weaver arranged for the geophysical survey on 

May 15, 1972. He was present on the property during a part of the 

geophysical examination.

Before this work was carried out, an application had been 

made to the Ontario Department of Mines and Northern Affairs for 

Exploration Assistance with a one-third rebate of the money spent 

for exploration on this property. This was agreed to by the Minister 

for a one-third refund of specified amounts of money to be spent
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before March 31st, 1973. This refund is limited to &800.00 or one- 

third of the money actually spent.

The Exploration Assistance program is unique in explora 

tion of mining properties in Ontario, and Canada. If this assist 

ance were to be continued for a few years, the exploration of mining 

properties would increase and new mines would be found.

This report describes the property, the geophysical surveys 

and the results, and recommendations for guidance in future explora 

tion are given.

Property Description

The property consists of eight patented claims in two 

groups of six and two claims designated on the accompanying maps 

as the North and the South Groups respectively. They are both on 

the west bank of the Montreal River. Each claim is about 40 acres 

in area.

These claims are registered at this time in the Land Titles 

Office in Haileybury, Ontario as the Mining Land property of E. Paul 

Weaver and L. John Weaver, as follows:

Mining Claim No, Registered Parcel No^

HR233 6587 SST
HR234 6586 SST
HR236 6590 SST
HR237 6591 SST
HR238 6592 SST
HR239 6593 SST
HR230 6584 SST
HR231 6589 SST

The claims on the bank of the Montreal River are subject to
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an easement to flood the river to an elevation of 821 feet above 

sea level by means of the Lower Notch power dam finished in 1971. 

This flooding has not had a particularly adverse effect on the 

property although some of the clay and silt banks have slid into 

the reservoir, and more slides are expected. The real estate 

value of the adjoining land will likely increase because of the 

expected improvement in the fishing potential of this ten-mile long 

reservoir.

Access ibi l itjr

The property is accessible from Highway 11B just south of 

Cobalt. A 16-mile rough gravel road trends southward along the east 

bank of the Montreal River. At the Upper Notch power project (now 

flooded) one may cross to the west bank of the 400-foot wide Montreal 

River directly to the Weaver property.

Topography and Timber

The property is readily traversed. An abrupt rise of 

clay and sand-banks, about 30 feet high, occurs at the Montreal 

River. Where the diabase formation outcrops there are a few steep 

cliffs ten to twenty feet high. Otherwise it is readily accessible.

There is a good stand of second-growth spruce and red pine 

in places, some over twelve inches in diameter. In addition there 

is a thick growth of, up to ten inch, birch and poplar with smaller 

maple, and the ever-present thick low-growing brush.
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A few four-foot burnt pine stumps are evidence of the

original growth lodged off before 1900.

The Climate

The climate is typical of northern Ontario, with snow 

cover through December to April. The growing season is from May 

to October with temperatures to 90 0F. for a few days in July and 

August. The temperature may be as cold as minus 600F, for a few 

days, probably in February. Frost may occur in any month in the 

year. The rainfall averages about 31 inches per year. Black 

flies and mosquitoes are plentiful in the bush from June to 

October; they are partjcularly persistent in June.

The Land Survey

Mr. T. D, Brown of North Cobalt laid out the lines for the 

geophysical observations.

An east-west base line was established through the No. 2 

post of HR236 and the No. 4 post of HR234. It extends to EL300 and 

W2600. North-south lines at right angles were laid off at 400 foot 

intervals and extended across the claims or to the Monreal River.

These lines were projected by means of sighting pickets, 

and measuring pickets clearly marked and firmly planted in the 

ground were placed at 100 foot intervals.

8.16 miles of line were laid out, cut arid taped.

Mr, Brown did an excellent job of laying out these lines, 

and they are well brushed out. They should still be found in 1976 or 

even later.
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THE GEOLOGY 

Governmental^ Maps and Reports

There are a number of reports on the Cobalt and the 

South Lorrain area. The most recent and pertinent to this property 

is the Ontario Department of Mines Geological Report 83, "Geology of 

South Lorrain Township" by W. H. Mcilwaine, 1970, with accompanying 

Map 2194, drawn on a scale of two inches equals one mile. This map 

shows the Weaver property.

An aeromagnetic map, scale one inch equals one mile shows 

the airborne magnetic results over the area. This map is Sheet 31 H/4 

"Timagami", Map 1491 G, by the Geological Survey of Canada. The air 

borne magnetic results were recorded in I960, and this map shows the 

interpretation useful for geological purposes. The variations of the 

magnetic intensity is derived from the magnetic utiner&ls below, and 

indicates the trend of magnetic basic rocks, such ae diabase, gabbro 

and serpentinite.

The Regional Geology

The basement rocks are composed of a series of acid to 

basic lava flows interbedded with tuffs and breccias. These form 

ations are intensely folded so that now they are in a more or l^ss 

vertical attitude. Their strike is generally east-west with large 

variations, and they may be overfolded. Masses of basic rook 

complicate the sequence. Algoman age granitic rocks outcrop 

within a few miles.
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Flat-lying Huronian sediments were laid down on the 

erosional surface of the basement rooks. These are classified as 

the Cobalt Group with the lower Coleman formation, generally con* 

glomerate, laid on the irregular topography of the older basement 

rocks. Then Firstbrook and Lorrain sediments, usually quartzitic, 

were laid down.

The flat-lying Nipissing diabase sill, about 1000 feet thick, 

intruded all of the older fromation two billion years ago. This sill 

roughly follows the present erosional surface over an area of thousands 

of square miles. Because of its close proximity to the rich silver 

deposits of Cobalt, the diabase sill is believed to have a genetic 

relationship to the silver veins.

Younger dikes cut across all of the older formations, 

usually with a vertical attitude. In some cases they may be traded 

in a more or less straight line for many miles* In places these dikes 

are magnetic.

Erosion and glaciation has removed many thousands of feet 

of overlying rock in the area so that now the basement rocks may be 

exposed as "windows' or covered with only a few feet of the younger 

formations or the intrusive**

Faults of considerable dimension occur in the area. They 

may strike in any direction but they favor a northwest-southeast 

trend. Flat faults also are found.

The Local Geology

The flat-lying diabase sill covers most of the surface of

this property. It dips flatly to the east and north.
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It is underlain by Huronian sediments, probably near 

the bottom of the series, but no exploration has been carried out 

to determine the formational contacts, and the depth to the base 

ment rocks.

The northwest-southeast trending Montreal River fault 

passes near the property to the east. The bay on Mining Claim 

HR237 may be evidence of a branch of the Montreal River fault. 

Cross-faulting is likely present, striking in a northeast-southwest 

direction.

Mineral showings were not seen on the property. A great 

number of old trenches were observed during the course of the survey. 

On the adjoining property east of HR236 several diamond drill holes 

were put down according to ODM Map 2194 "South Lorrain". No records 

of this drilling are available at this time,

A geochemical exploration program could be laid out on this 

property to test the surf acne soil for traces of silver and other 

elements related to silver deposits. Anomalous concentrations of a 

few parts per million would indicate areas to be further examined by 

drilling.

It is believed that the first step of exploring this property 

would be to get some information of the formational sequence. This 

would require drilling to the basement rocks possibly more than a 

thousand feet below the surface.
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Economic Geological Considerations

In the Cobalt silver deposits, the greatest production of 

silver has come from the Coleman sediments below the diabase sill 

(at Cobalt and Casey-Harris). Silver does occur in commercial 

quantities in diabase (Gowganda), and in the sediments and basement 

rocks above and below the sill. Economic silver deposits have been 

found in close proximity to the diabase sill in any formation as 

evidenced by the silver deposits at Cobalt, South Lorrain, Casey- 

Harris and Gowganda to this time.

Silver occurs in faults and fractures and jointing, often 

associated with calcite and sulpharsenides in the vicinity of the 

diabase contacts and within approximately 400 feet either way from 

these contacts.

On this property because of the lack of information about 

the sequence and thickness of the formations it is difficult to 

assess the possibilities of locating silver deposits. It is also 

difficult to lay out an inexpendive exploration program, with an 

estimate of costs.

The magnetic and VIF anomalous conditions found at three 

location on Claim HR236 are believed to indicate the most suitable 

conductive conditions and locations for silver deposition. Geo 

chemical soil sampling and analyses may be helpful in determining 

the silver potential of this property.

One mile to the northeast across the Montreal Biver, an 

exploration program is being laid out at this time (June 1972) to
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geophysically and geochemically explore a 2500-acre property for 

silver and other deposits. It has roughly similar geological con 

ditions and silver possibilities as the Weaver property. If this 

program is successful your property would have an encouraging

potential.

A
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THE GEOPHYSICAL SURVJYS 

Geophysical Correlation with the Geology

Geophysical surveys act as a guide to indicate geologi 

cally favorable conditions at depth, in an area considered to be 

geologically suitable for the deposition of ore minerals.

Geophysical results must be prepared and mapped in such 

a way that they may be translated into geological terms and possib 

ilities in order to be of assistance in the exploration and the 

testing of a mining property.

Some geological knowledge must be available in order to 

derive the maximum benefit from a geophysical examination.

The Geophysical Methods Used

Two geophysical methods are used for this examination.

The Very Low Frequency (VI?) method, made possible by the 

development of the Ronka EM16 receiver, is used to locate zones of 

relatively higher conductivity, usually caused by shearing, faulting, 

schisting, fracturing or brecciation, and conductive sulphides in the 

bedrock.

Accurate recordings of the intensity of the earth's magnetic 

field at the surface when suitably plotted will indicate the relative 

distribution of the magnetic minerals in the underlying bedrock.

A comparison of the results of the two methods may assist 

in the interpretation of the geophysical data into geological possib 

ilities for mineral concentrations.
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The VLF Method and Procedure for Geophysical Prospecting

Very Low Frequency (VIF) transmitters (15 to 25 kHz) 

are located all over the world. These transmitters originate Morse 

Code and pulsed continuous wave carriers. Their particular applica 

tion is for world-wide communication with submarines under conductive 

seawater. VIF radiation has considerable penetration into the earth.

The radiation is vertically polarized and propagates radially 

in straight lines concentrically from the transmitter. The radiation 

is characterized by low path attenuation which is relatively stable 

with time.

Changes in the usual propagation pattern of VIF radiation 

are introduced by such factors as land-sea boundaries, topographic 

surface elevation differences, and changes in the ground character 

istics. Good conductors in the earth, such as sulphides and graphite 

zones, and shears and faults of some considerable dimension, will have 

a tendency to concentrate and locally distort VIF radiation. Artificial 

conductors such as pipe lines, fences, electric lines and railroad 

tracks distort these fields.

VLF transmissions are most strongly altered by electrically 

conductive zones with a strike or longitudinal dimension along the 

radial path or propagation from each transmitter. Where the strike 

of the conductive zones is not known it is advisable to record the 

parameters from two VLF transmitters whose azimuth direction from the 

area of the survey is about 90* apart. For this survey the radiation 

from the transmitters at Balboa, C.Z., and Jim Creek, Washington were
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used. Their azimuth direction is about 180  and 285 , respectively.

The Ronka EJQ.6 receiver for VIJF1 radiation has two directional 

antenna at right angles. Resonant circuits for two VIF frequencies may 

be inserted, and either may be used by means of a two-position switch. 

By means of earphones and null direction reception the azimuth 

direction to the transmitting station is determined, and also, the 

dip of the field at right angles to this direction, and the quadrature 

phase difference, from point to point in the area to be tested. These 

parameters may be quickly determined at each point from two transmitt 

ing stations, with the Ronka receiver.

Readings are usually taken at 100 foot intervals along 

profile lines crossing the expected general geological strike of 

the area examined. Conductive zones are indicated by anomalous 

dips of the field in the vicinity, with a vertical orientation 

directly over the conductive axis. When the dips are recorded 

and placed on a map, the conductive zones may be traced from line 

to line. The dip of the zones may also be indicated. For conductive 

zones parallel to the profile lines a careful examination of the 

results is necessary to determine the location of the conductive 

axis.

The Magnetic Survey

The recordings are made by means of an accurate magnetic

vertical component zero-balance adjusted to a sensitivity of ten 

gammas per scale division.
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The magnetic component at any point on the surface will 

usually differ from the average value for the region. Anomalous 

intensities are caused by magnetic minerals below. The magnetic 

susceptibility of rocks is generally accounted for by the contained 

magnetite although other magnetic minerals such as pyrrhotite may 

contribute to the observed intensity.

This method is used for the direct location of magnetic 

minerals such as magnetite. Magnetic surveys may assist in geo 

logical mapping. The plotted results, when compared with known 

geological conditions, frequently yifcld information for the solution 

of geological problems, especially where the rock surface is hidden 

by overburden. Magnetic anomalies are often found associated with 

forrnational contacts and structural features. Dikes and faults may 

be located and traced. The depth to the upper magnetic pole may be 

estimated under favorable conditions where large tabular magnetic 

deposits occur,

Zones of stronger magnetic intensity indicate concentrations 

of magnetite and pyrrhotite. These often accompany valuable non 

magnetic mineral concentrations. On the other hand a lower magnetic 

intensity may signify important zones of alteration where magnetite 

is changed to non-magnetic minerals.
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The Maps numbered 72-84-1, -2 and ~3

Three maps drawn on a scale of one inch equals 200 feet 

(ratio 1:2400), accompany this report.

All of the maps show the picket lines laid out for 

positioning the geophysical observations. The Montreal River 

west bank with adjoining bays and creeks are shown in their app-* 

roximate location as determined from the re-established corners 

placed by the Ontario Hydro surveyors on the claim corners near 

the Montreal River. This is traced from a map by T. D, Brown.

A Key Map on a scale of two inches equals one mile 

(ratio: 1:31,680) shows the location of the claim groups with 

reference to the Montreal River, local power lines, roads and 

the geological formations. It is traced from ODM Map 2194.

Map 72-84-1 shows the results of the magnetic survey. 

The relative magnetic vertical component intensity in gammas is 

shown from point to point. Equal intensity lines are drawn, and 

areas of higher intensity are tinted in blue, and the lines of 

lower magnetic intensity are shaded red. fhe VLF anomalies are
i *-

shown on this map.

Map No. 72-84-2 and -3 show the plotting of the VII 

observations from the VLF transmitters at Jim Creek, Washington, 

and Balboa, Panama Canal Zone. The dip and the phase readings are 

plotted as profiles using the land survey lines as a zero datum.
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For clarity of correlation the dip and the phase curves are colored 

red and blue respectively. The position of the anomalous VIF cross 

overs are indicated by conspicuous red circles.

The Results of the Magnetic Survey

7.85 miles of line were examined by means of vertical 

component magnetic measurements at 50 foot intervals. The field 

work required five man-days.

The intensity of the vertical component of the magnetic 

field varied from 57,990 to 58,800 gammas on the South Group, and 

from 58,170 to 59,640 gammas on the North Group. There are three 

distinct magnetic zones on the Groups, They all have a general 

northwest-southeast trend.

The magnetic anomalies probably are caused by magnetite 

concentrations in the near-surface diabase sill, but part of the 

anomaly could be due to magnetic material concentrated in the 

formations below the diabase.

The stronger magnetic zone at No. 2 Post of HR236 has 

several nearby VLF cross-over anomalies indicating conductive 

material below. It is here that further work could be recommended.

The Results of the VIF Surveys

7.9 miles of V]J recordings of the dip and the quadrature 

phase difference were noted at 100 foot intervals along the survey 

lines, from the transmitting stations at Jim Creek, Washington and
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Balboa, C.Z. These are used for plotting the dip and quad curve* 

on maps 72-84-2 and -3 respectively. These Vlf recordings in the 

field required four days,

The position of the anomalous VLF cross-overs indicating 

conductive conditions at depth are shown by conspicuous red circles, 

These indications of conductive material are believed to be caused 

by faulting, fracturing or vein systems or sulphides in the under 

lying rock. The Vlf curves appear to indicate conductive conditions' 

at some depth below the surface.

P; ; j
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CONCLUSIONS AND RECOMMENDATIONS

A great deal of trenching has been carried out on this 

property during the early days of prospecting these claims, but 

there are no obvious surface showings indicating silver deposits.

There are a number of magnetic and VU" anomalous locations 

indicated in the area of the survey. Three VLF anomalous cross 

overs are located near a magnetic anomaly which crosses Claim HE236 

in a northwesterly-southeasterly direction. The rocks below the 

overburden at these anomalies are the flat-lying diabase sill. The 

depth of overburden is unknown. Below the diabase sill the depth 

to the basement rocks is unknown.

Exploratory drilling, the next step in the exploration of 

this property, would be quite expensive. This would determine the 

vertical sequence of formations, and their thickness.

The program of exploration on the neighboring property 

to the northeast across the Montreal River one mile may locate 

some encouraging silver showings in formations similar to those on 

your property. In that case an extensive program of exploratory 

drilling would be well justified, and could be readily laid out 

on Mining Claim HR236 and nearby.

This report is,

Respectfully subi

Cobalt, Ontario 
June 14th, 1972

Douglas Burton 
Geophysic
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