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DOUGLAS BURTON

010 GEOPHYSICAL SURVEYS 

BOX 94 PHONE 4758 

COBALT. ONT.

REPORT ON THE MAGNETIC 

AND THE RATIO RESISTIVITY SURVEYS 

ON DARWIN LAKE IN BLOCK 24 

IN GILLIES LIMIT ONTARIO 

FOR QOLDRAY MINES LIMITED

DIGEST

The geophysical survey carried out on the ice 

of Darwin Lake hag located a north-south eone of con* 

ductivity believed to be due to shearing and fracturing.

It ie recommended that this Bone be tested 

under line N-900 by drilling from the east *hore of the 

lake. A careful evaluation of the core should be Bade 

to decide upon the next development step in this area.

' l
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INTRODUCTION

Four field days from March 23rd to 28th were 

required to complete a magnetic and a ratio resistivity 

survey on some 2.7 miles of line on the ice of Darwin 

i*ke in Block 24, Gillies Unit.

Fractures and faults in the Cobalt area are 

the loci of silver and sulphareenide ore bodies. The 

survey was carried to locate conductive zonus that may 

be related to local alteration processes.

Mr. Ralph Benner, your consulting geologist, 

arranged for this survey and laid out the survey lines. 

He also reviewed the general geological conditions in 

this general area.

The survey was carried out on the ice of 

Darwin Lake. For a resistivity survey it in necessary 

to make contact with the water below resistive ice. A 

gasoline plugger was used to make holes through the ice 

where necessary. In places the ice was covered by about 

four inches of slush.

The weather was warm (10* - 50*F) for this time 

of year. Some rain stopped the work on several days.
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Location^ Area and Accessibility

The survey was carried out on the ice of 

Darwin Lake in Block 24 in Gillies Limit, Ontario. 

Mining Claims T-48858 and T-48859 include this lake.

The area is reached from Cobalt by the gravel 

road along the Montreal River to the Silver Center area. 

It is seven miles south of Cobalt by road. The lake is 

one-half mile east of the road by bush trail.

A north-south air pipe line passes within a 

few hundred feet of the east side of the lake, and an 

old railroad right-of-way from Cobalt to Silver Center 

passes to the west of the lake.

The area surveyed covers about 20 acres, about 

equally divided between claims T-48858 and T-48859.

The Land Survey

On a map of Darwin Lake five north-south and 

ten east-west lines were laid out 100 feet apart. On the 

solid open ice of the lake in March it was easy to lay out 

these lines and establish marking pickets every 50 feet 

marked with suitable coordinates.

The ends of the east-west lines were extended 

on to the shore so that positions may be re-located after 

the ice is gone from the lake.

This work required nine man-days. \
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THE GEOLQgr 

General

A comprehensive review of the geology and the 

silver production of the Cobalt and the South Lorrain 

area is in the 31st Annual Report of the Ontario Department 

of Mines Volume XXXI, Part 2, 1922, by Cyril W. Knight. The 

surface geology of the greater Cobalt area was mapped by 

Willet G. Miller, and described in the Ontario Department of 

Mines Report XIX, Part 2. Reprints of the ztap accompanying 

this report are still available.

Recently the Cobalt area has been mapped in detail 

on a scale of one inch equals 400 feet by Di'. Robert Thomson, 

resident geologist of the Ontario Department of Mines. These 

reports and maps were released in 1961 and 1962. There are 

some twenty maps and eight reports in this series.

The area surveyed is just off the south boundary of 

Map P. 95 and the geological description of the general area 

is written up in Report P.R. 1961-2 \ the Huronian sediments 

on pages 9 and 10, the Nipissing diabase on pages 12 and 13, 

and pages 13 and 19 and Keweenawan diabase dikes Cm page 22.
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The Geology of the Cobaltu Area

The Cobalt sediments consisting of gently dipping 

beds of conglomerate, greywackes and quartzites, were laid 

down in Huronian time, unconformable on the old surface of 

the Keewatin complex of laras and sediments and associated 

intrusions of Algoman granite.

Intruding all of these rooks is the Nipissing 

diabase sill, the most important geological feature of the 

area. It is believed that this sill has a genetic relation 

ship to the silver deposits. This undulating sill, some 

1000 feet in thickness cuts across the above formations at 

a flat angle. It is surprisingly close to the present 

erosional surface for thousands of square miles. This large 

area therefore may be favorable for silver deposits similar 

to those located at Cobalt, Silver Center, Casey township 

and the Gowganda area where hundreds of millions of ounces 

of silver have been produced.

Erosion has removed the sill entirely in places, 

has exposed the diabase at various horizons in others, and, 

where the sill dips below the present surface it is intact, 

with the intruded rocks above and below.

Although the greatest production of silver has come 

from the Huronian conglomerates, silver does occur in commercial 

quantities in t he diabase and the Keewatin rocks. Silver occurs 

in faults and fractures in the diabase and the intruded rocks
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within approximately 400 feet either way from the diabase 

contacts.

A feature of the silver veins in tone localities 

is the attendant alteration of the vallroek of the fracture 

zone. This is apparent ae chloritic black epots. In places 

the alteration has reduced the magnetite in the rocks to non 

magnetic minerals. The fracture zones may show up as cones 

of lower magnetic intensity.

The Local Geology

The rocks outcropping near to the area of the 

survey are beds of Huronian sediments. Diabase outcrops are 

found about one quarter mile to the east and to the west of 

Darwin Lake.

The diabase sill apparently was a north-south anti 

clinal ridge over the area surveyed and is now eroded off.

Also, Darwin Lake appears to be on the westward 

extension of the Sohuman Lake Arch which extends in a north 

east-southwest direction.

Surface topographic features indicate strong move 

ments with a north-south strike. This in conjunction with the 

unconformable contacts makes the projection of the structures 

questionable. Exploration in depth le necessary to get 

accurate information.
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Economic Considerations

Faulting and fracturing is of the utmost importance 

in localizing ore shoots. The ratio resistivity survey it 

helpful in locating these eones. Of course, some of the faults 

and fractures located will be of post-ore origin.

The essential role of the ratio resistivity survey 

is the location of the conductive condition! that indicate 

faults and fractures in the bedrock. Follow-up drilling 

may then test these eones at the most favorable geological 

horizon for silver and cobalt deposits.

Where alteration is noted near the sonss of weak 

ness this is considered to be a favourable indication.

Spectrographic analyses of the bedrock for traces 

of silver and cobalt may serve as a guide to silver deposits. 

Where traces of silver are located near calcite veins and 

fractures it may indicate that further drilling is warranted.
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THE GEOPHYSICAL SURVEYS

Two methods were used to carry out this examination. 

The ratio resistivity method is used to locate deep-seated 

conductors in the bedrock, and magnetic recordings of the 

vertical component of the earth's magnetic field were made at 

the surface in order t o indicate the dissemination of the 

magnetic minerals below.

The Ratio Resistivity Method

During four field days (23 man-days) 24,000 feet 

of profile were examined at 50 foot intervals on lines 100 

feet apart by the ratio resistivity method. The area is about 

20 acres. This work included the determinations on both north- 

south and easti-west. lines.

The ratio resistivity method will locate even slight 

conductivity changes at depth. In the Cobalt area small 

fractures and faults, sulpharsenides, calcite and metallic 

silver veins have been found by drilling the anomalies located 

with this method.

The electrical resistivity methods of geophysical 

prospecting are primarily concerned with the relative electrical 

conductivities of the underlying rock formations. The resist 

ivity of the common rocks as they occur undiiiturbed in their 

natural state is chiefly determined by the number, size and 

orientation of the pore spaces and the water filling these 

voids. Saturated shear zones, schists and ftiult breccias
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will exhibit higher conductivity than the neighboring rookf. 

Metalliferous minerals, such as sulphides vith a metallic 

luster, conduct current quite readily.

Alternating current of audible frequency is applied 

to the ground by means of widely-spaced ground contacts, ex 

terior, colinear and far removed from the reading circuit. 

Two ratio readings at each observation point are aade with 

the applied current at opposite ends of the profiles being 

tested. The ratios are plotted and.compared in such a manner 

ae to eliminate the effect of near-surface conductors that 

night occur in the overburden or deeply-weathered surface 

rocks.

The reading circuit is an alternating current bridge 

connected to three grounding rods. It is adjusted to balance 

by means of earphones and determines the ratio of the resist 

ivity of adjoining 50-foot sections of ground. Qy means of a 

double adjustment the ever-present variations of the rod con 

tact resistance are equalized and thus does not affect the 

resistance ratio determined.

The plotted results of the ratio resistivity survey 

also permit an estimate of the depth of overburden to be made. 

This is helpful information for laying out drill holes where 

there are only few outcrops or the survey is carried out on a 

lake.

Silver veins and their fracture patterns may strike 

in any direction. It may therefore be desiroable that a
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second grid of lines at right angles be examined in order 

that changes of strike may be determined.

The ratio resistivity technique a&y be used on 

lakes from boats, or from the ice in the wintertime. In 

the latter case, contact oust be made with the water below 

the insulating ice.

The Magnetic Survey

During one field day (l nan-day), 24,000 feet of 

profile were examined at 50-foot intervals by observations 

of the magnetic field. These observations covered about 20 

acres with a close grid of observations on lines 100 feet 

apart.

The recordings were made by means of an accurate 

magnetic balance adjusted to a sensitivity o.f ten gammas per 

scale division. The observations were carefully controlled 

to eliminate the effect of sporadic changes of the earth's 

magnetic field.

The plotted observations in gansnas (see Map 63-14) 

indicate the relative intensity of the vertical component of 

the magnetic field from point to point, fly adding 50,000 

gammas to the intensities plotted the true vortical component 

may be obtained.

The magnetic values recorded on the accompanying map 

have been related to the magnetic intensity of the Larder Lake
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base station established by the Ontario Department of Mines. 

At this control station the intensity of the magnetic vertical 

component is 57,800 gammas as determined on August 15th, 

by R. G. Madlll, Chief of the Magnetic division of the 

Dominion Observatory .
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THE RESULTS OF THE GEOPHYSICAL SURVEYS 

The Maps

One map numbered 63-14-1 accompanies this report. 

The ratio resistivity results and magnetic results are plotted 

on this map on a scale of one inch equals 200 feet. A Key Map 

with a scale of one inch equals 1320 feet shows the position 

of Darwin Lake and the lines examined with reference to Block 

24 in Gillies Limit. This Key Map shows the local roads, 

electric lines and air pipe-lines.

A section recommended for testing by drilling is 

shown on this map.

The magnetic results of the survey are ihown, and 

equal intensity lines are drawn. The relative vertical 

component in gammas are shown ftt the proper position on the 

profile lines. The areas of higher intensity' above 7950 

gammas are colored blue, and the lower intfntdty areas be 

low 7650 gammas are shaded in red.

The curves of the resultant of the ratio resistivity 

examination are drawn using the profile linea as dftum. The 

green shading shows the more resistive Bones* and the red 

tinting indicates the better conducting zones In tie bedrock 

at depth. From these curves the general strike o/ anomalies 

IB obvious.
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The Results of the Magnetic, Survey

The average trend of the equal intensity lines is 

about north-south, indicating a general strike for the under 

lying formations.

The magnetic intensity varies from 7780 to 7980 

gammas; a total difference of only 200 gamuas. This snail 

difference of the magnetic intensity is usual over the 

Huronian sediments in the Cobalt area.

The lower magnetic values are on the west side of 

the area and the higher values on the east.

A younger diabase dike is projected to pass under 

the area surveyed. The magnetic results do not indicate 

this dike.

The Results of the Ratio Resistivity Survey

Both north-south and east-west lines are examined.

The resultant curves on the north-south lines in 

dicate only minor anomalies. They do not show any definite 

east-west fracturing in the area surveyed.

The anomalies on the east-west linos indicate that 

a wide zone of conductivity with a general north-south strike 

occurs below the lake. In detail these anomalies appear to 

have a localized north-northeast strike indicating a more 

complex condition than a simple north-south fault K)ne.



DOUGLAS BURTON

GEOPHYSICAL SURVEYS

BOX P4 PHONE 4758

COBALT, ONT.

When the cone l* tested by drilling this more 

complicated appearance should be remembered when making 

correlations between drill holes.

An estimate of the depth to bedrock is possible 

from the ratio resistivity plotted results. However, the 

bedrock surface where exposed nearby has large abrupt changes 

of elevation. These sudden changes make an estimate only 

approximate. It is believed that the bedrock in the area 

surveyed is less than 50 feet below the surface. This 

probably holds true also in the near vicinity of the lake.
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CONCLUSIONS AM) RECOMMENDATIONS

This area appear* to be at the junction of north- 

south and a northeast-southwest anticlinal folds in the 

diabase before erosion to the present surfa.ce. The geological 

knowledge of the area surveyed is limited.

A north-south conductive cone is indicated under 

Darwin Lake. It is recommended that one hole be drilled at 

about minus 45" from the east shore of the lake to test the 

conductive section at a shallow depth under the line N-900. 

This section is indicated on the accompanying nap.

Spotted chloritic aletration should be looked for 

and spectrograph! c analysis of the core should be considered.

Further recommendations depend upon the results 

of this test.

In the meantime, this report is,

Respectfully submitted,

Dougs Burton, 
Geophysicist .

Cobalt, Ontario, 
April 16th, 1963.
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