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VLF - EM SURVEY

Introduction

A combined helicopter-borne geophysical survey was conducted on 

the property of Metal ore Resources Limited in the Beardmore area 

of northwestern Ontario. The survey was conducted with a 

Sander VLF-EM II instrument. The Company is presently engaged 

in a gold exploration project in the area, having been 

successful in locating a gold bearing structure in Irwin 

Township. The purpose of the survey is to aid in the 

exploration of a gold bearing structure and to improve the 

general geological and structural knowledge of the area.

Location

The survey investigated a section of a greenstone belt which

extends from Sandra through Irwin into Walters Township.

The survey area lies to the north of Highway 11 and to the east 

of Lake Nipigon. The geology of the area is described on Map 

2294'by the Ontario Department .of Mines. The area is underlain 

by a greenstone belt consisting of mafic volcanic lava flows 

and metasediments which are intruded by diabase dykes and sills 

and by granodiorite.
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VLF SURVEY

The VLF survey was conducted by a Sander VLF-EM Instrument. This 

instrument records the three orthogonal components of the VLF 

field in space and in addition records the vertical component of 

the field in terms of in-phase and out-of-phase. Phase is 

determined by the maximum coupled vector of the electromagnetic 

field.

The survey was conducted using the VLF transmitting station 

Cutler, Maine, designated as NAA. The magnetic vector of the 

electromagnetic field is essentially north-south in the area and 

the flight direction was properly chosen for this transmitting 

station.

VLF maps are not easy to interpret. The modern way of 

interpretation is not to assume that the electromagnetic 

anomalies are created by inducvion but by current channelling. 

It was found that VLF anomalies are due to currents, caused by 

differences in the electrical .potential over a fairly large 

area. Consequently, currents will flow wherever a good path is 

provided. Such a path may consist of geological conductors or of 

overburden conditions. Fault zones are favourable channels for 

current, particularly if these fault zones are in the direction 

of the electrical potential. Geological structures of low 

conductivity such as graphite or sulphide beds will also carry 

current. At the same time, overburden features such as lakes or
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swamps can contribute to current channelling as well as man-made 

conductors such as power lines or railroad tracks. Natural 

current flows might be due to a combination of such causes. In 

the Canadian Shield where lakes often follow geological faults 

or sedimentary beds of low conductivity, these combined features 

will often carry a high amount of current. In the area under 

investigation, the magnetic vector of the electro-magnetic 

field is in the north-south direction and the electrical vector 

lies in the east-west direction. Consequently, the east-west 

direction is the preferred direction of current flow. Since this 

direction coincides with the geological structures as well as 

the favoured topographical direction of lakes, in general, the 

current flows in this direction.

Anomalies are often the result of a combination of lakes or 

swamps and of geological structures in the underground. 

Consequently, the VLF survey indicates faults in the east-west 

direction. It might also, indirectly, indicate faults in the 

north-south direction by showing interruptions in the current 

flow. Since the gold bearing structure is related to an east- 

west trending contact zone or to our east-west trending fault, 

the VLF survey can be expected to aid in the prospecting for 

gold.

In our experience, the best expression of the results of the

electromagnetic survey is obtained by contouring the total

electromagnetic field. Such contour maps indicate current flow
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by the intensity of the electromagnetic field. These positive 

anomalies will be referred to as conductors since they indicate 

electrical current in the ground. We will discuss individual 

structures on a map by map basis.

Map

This map covers a triangular area of the greenstone belt located 

in Sandra Township. A strong anomaly is indicated over Corrigan 

Lake and is probably related to a fault in this area.

A second area of current concentration occurs in the vicinity of 

the Namewaminikan River in the northern part of the map. Two 

faults are indicated in this area and both faults can be seen on 

the VLF-EM map.

The core of the greenstone belt consists of basic volcanic lava 

flows which do not seem to carry currents. The structure on 

Map #1 is very similar to the structure indicated on the 

geological map.

Map #2

Map #2 covers the eastern portion of Irwin Township. Fairly 

strong anomalies are indicated to follow the northern chain of 

small lakes which is formed by a fault structure. A minor 

anomaly, somewhat to the south, following Fox Creek indicates
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the Paint Lake Fault. This anomaly proves the capability of the 

method to indicate faults where these faults do not coincide 

with a chain of lakes. A north-south striking fault appears to 

separate anomalies following Corrigan Lake, Patter and Knox 

Lakes. This fault is also indicated on the magnetometer survey 

map. While the fault is not shown on the geological map, a 

number of north-south striking dykes on this map might be 

related to such a fault. A fairly strong anomaly exists in the 

southern portion of the map sheet. This anomaly related to the 

contact between the sediments and the volcanic rocks. The zone 

in which gold is found originates at the east end of Knox Lake 

and extends to the east from there. The VLF survey maps indicate 

that the zone follows the lake and that it might be offset to 

the south and then follow Corrigan Lake or somewhat to the south 

of this lake.

MapJfS '

This map sheet contains the zone currently under investigation 

for its gold values. This zone starts at Knox Lake and extends 

to the east. On Map #3, the zone appears to follow a trend of 

fairly wide electromagnetic anomalies. The geological map 

indicates a fault in the central part of the map sheet, and the 

mafic volcanic rocks appear to be offset to the south along the 

fault. No clear indication of this fault can be found on the 

VLF survey, but the trends are disturbed in the area of the 

fault. The mafic volcanic rocks to the south of the fault
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structure are indicated by an area of less current flow. A trend 

of anomalies is indicated somewhat to the north of the volcanics 

following the Paint Lake fault. It appears that the fault 

structure known to exist in the area are well confirmed by the 

VLF survey and that the mafic volcanics are indicated by the 

absence of anomalies.

Anomalies to the south appear to be due to conducting rocks in 

the metasediments or to a fault following contact between the 

sediments and the mafic volcanics to the south of Dead Lake and 

Spawn Lake. The VLF-EM survey confirms the structural trends 

noted in this area.

Map #4

This map sheet covers the western portion of Walters Township. 

The ore bearing zone trends towards the west end of Paint Lake. 

This structure is confirmed by the VLF map which shows a 

moderate trend to Paint Lake. A north-south striking anomaly is 

faintly indicated in the vicinity of a power line in the western 

portion of the map sheet and, no doubt, due to this power line, 

a fault extends to the north and somewhat north-east from Pasha- 

Lake. There are indications on the VLF-EM map confirming this 

fault. Anomalies in the western portion of Paint Lake appear to 

show some offset compared to those in the eastern portion of
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this lake. This offset is very likely connected to a 

north-south fault. East-west striking structures are found to 

exist in the southern portion of the map and on Nora and Hallow 

Lakes and these anomalies probably are related to the 

metasediments in this area. In the eastern portion of the map 

VLF, anomalies strike northeast - southwest.

Map #5

This map covers the most eastern portion of the survey area. 

Strong anomalies occur in the northern portion of the map. The 

Paint Lake structure appear to be interrupted by north-south 

trending anomalies. The central area 1s less electrically 

conducting. Strong conductors occur to the south. Structural 

trends on Map #5 appear somewhat complicated by apparent north- 

south trends on the VLF map.

Geo/qfe W. Safder, PhD., P. Eng.
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SUMMARY

A helicopter-borne VLF-EM survey was conducted covering an 

east-west trending portion of a greenstone belt located in 

Sandra, Irwin and Walters Townships. The survey area lies to 

" the east of Lake Nipigon.

Metal ore Resources Limited has been successful in developing a 

gold bearing zone in Irwin Township and it was the purpose of 

the airborne geophysical survey to gain structural information 

in order to aid in the exploration.

VLF anomalies are due to the response of conductors in the 

ground to the electromagnetic field created by very low 

frequency radio stations. This survey utilizes the station at 

Cutler, Maine, designated as NAA. The electromagnetic field of 

the station induces currents in the ground which follow either 

fault zones, electrically conducting geological horizons such as 

graphite and sulphide beds or overburden features, if these 

trend in the proper direction to allow current flow. In 

addition anomalies can be due to industrial conductors such as 

power lines and railroad tracks.

The VLF anomalies on this survey confirm the known geological 

trends and numerous east-west trending faults. A weak VLF trend 

coincides with the zone in which the gold occurs and it is 

possible to trace this zone through Irwin Township. North- 

south structures which have been suspected in the area are 

indicated by the current survey.
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or witnessed same during and/or after its completion and the annexed report is true.

Name and Postal Address of Person Certifying

1362 (81/9)
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Ministry of
Natural
Resources

April 24, 1985.

MEMORANDUM TO:

Director
Land Management Branch
Room 6643, Whitney Block
Queen's Park
TORONTO, Ontario
M7A 1W3

SUBJECT: Technical Data - Metalore Resources Ltd.

Enclosed please find duplicate copies of reports and maps 
submitted by Metalore Resources Ltd. covering our work reports 
#172 and #173.

Audrey M. Hayes
Mining Recorder
Thunder Bay Mining Division
Ontario Government Building
435 S. James Street
P.O. Box 5000
Thunder Bay, Ontario
P7C 5G6

Telephone: (807) 475-1311

AMH:cg

Encl. RECEIVED
" r " 2 ,; 1985 

MINING MHOS SECTION



May 14. 1985 Filet 2.8043

Metalore Resources Ltd 
R.R.fl
VlttoHa, Ontario 
NOE 1HO

Dear Sirs:

REi Airborne Geophysical (Electromagnetic) Survey 
submitted on Mining Claims TB 602174, et al, 
1n the Townships of Irwin ft Sandra

In order to complete the above-described submission* 
please complete the relevant sections of the enclosed 
form (bottom page 3) and return It to this office 
quoting file 2.8043.

For further Information, please contact Susan Hurst 
at (116)965-4888.

Yours sincerely.

S.E. Yundt
Director
Land Management Branch

Whitney Block, Room 6643 
Queen's Park 
Toronto, Ontario 
M7A 1W3 
Phone:(416)965-4888

S. Hurst:mc

cc: Dr. george Sander 
303 Legget Drive 
Kanata. Ontario 
K2K 2B1

cc: Mining Recorder
Thunder Bay. Ontario 
(1172,173)

Encl.

cc: George M. Chilian 
Box 422 
Simcoe, Ontario 
N3Y 4L6



Mining Lands Section 

Control Sheet

File No Ji

TYPE OF SURVEY V GEOPHYSICAL

____ GEOLOGICAL 

____ GEOCHEMICAL 

EXPENDITURE

MINING LANDS COMMENTS:

Signature of Assessor

Date
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