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INTRODUCTION

A block of 34 claims was staked during the summer of 

1978, near Croon Lake, in the Arrell Lake Area, District of 

Thunder Bay, Ontario, to protect what had been perceived as a 

promising environment for economic mineral occurrence, on the 

basis of data available.

A cursory examination of the property indicated that 
before any programme of detailed geological mapping is conducted, 

a geophysical survey should be undertaken which would not only 

be sensitive to any possible individual conductors present on 

the property but also to the less obtrusive changes that might 

give an insight into the governing environmental geology. To 

this end a VLF survey was carried out and this report is based 

on the results of that survey.
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SUMMARY

Inasmuch as the main purpose of the survey was to 

attempt to define major geologic units as an assistance in 

future detailed geological mapping of the property, the work 

was successful. Four distinct geophysical units have been id 

entified which undoubtedly reflect underlying geological con 
ditions and should provide considerable support for geological 

mapping and interpretation.
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DESCRIPTION OF CLAIMS, LOCATION, ACCESS, PHYSIOGRAPHY

The property consists of 34 contiguous, unpatented 

mining claims held by Essex Minerals Company, License No. T786, 

of 600 Grant Street, Pittsburgh, Pa., 15230, U.S.A. The claims 

are numbered TB484714 to TB484729, and TB484782 to TB484799, 

inclusive, and cover approximately 1360 acres adjoining the 

southeast end of Croon Lake in the west central part of the 

Arrell Lake Area, District of Thunder Bay, Thunder Bay Mining 

Division, Ontario.

Access to the property is most practically obtained by 

means of ski (winter) or float (summer) equipped aircraft from 

the village of Jellicoe to Croon Lake. Jellicoe is located 

approximately 28 miles north of Croon Lake on Highway No. 11. 

The southern line of the Canadian National Railway also passes 

through Jellicoe.

Forest cover over the claims is dense with black spruce, 

jackpine, poplar and white birch the most predominant growth.

Differences in elevation of up to 250 feet occur over 

the property and the many abrupt changes of 10 to 25 feet or more 

make travelling around it difficult and sometimes hazardous. 

The claims cover several small lakes which drain in a southwesterly 

direction into a northwest trending linear and then along this 

linear, northwesterly, into Croon Lake.



PREVIOUS WORK

No previous work is known to have been conducted 

over the property and no evidence of previous staking was 
found.
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GEOLOGY

No reliable detailed geological data exist for the 

area under discussion. The Ontario Department of Mines' geo 

logical maps 2056 and 2293 indicate that the claims are likely 

underlain by Early Precambrian granites and migmatites with 

intermittent bands of metasediments. Proterozoic age diabasic 

intrusive sills or dikes might also be found.

As indicated from map 2056, the strike of the meta 

sediments in the vicinity of the property is likely to be 

northeasterly. Considerable block faulting is evident in the 

region with fault orientations in order of decreasing importance 

being NW, N, ENE, and dfifc H E .



WORK UNDERTAKEN

The work was conducted under the author's super 

vision.

Grid lines 400 feet apart were cut and chained to the 

property boundaries. Traverses were picketed and flagged at 

100 foot intervals and the grid was controlled by an orthogan- 

ally placed base-line run on an azimuth of 45 degrees. All 

claim corners were tied into this grid.

The VLF survey was conducted using a Geonics Model EM-16 

receiver tuned to the U.S.A. naval station NAA transmitting from 

Cutler, Maine, at a frequency of 17.8 KHz. Orville Hicks of 

71-2nd Ave., Schumacher, Ontario, P.O. Box 401, was the field 

operator. Readings were taken at 50 foot intervals along all 

traverse lines.

Upon completion of field work the geophysical data were 

digitized and computer processed by Dataplotting Services Limited, 

Don Mills, Ontario. Outputs were fed into a flat-bed plotter to 

produce a plan of the combined profiles and contour presentation 

of the data. The contour presentation was produced by subjecting 

the in-phase component to Fraser filtering in the programming to 

render it amenable to contouring. In-phase and quadrature pro 

files were plotted at a scale of l" = 2 0?; and contours of the in- 

phase data were plotted at 21 intervals. The surface plan was 

plotted at a scale of l" = 200'.

lan G. Park, B.Se., M.Se., F.G.A.C., of Park Bowridge, 

Mineral Exploration Consultants, 137 Victor Avenue, Toronto, 

Ontario, M4K 1A9, was retained to provide an interpretation of 

the compiled data.



8.

Field work commenced on January 30th and was completed 
by March 1st. Data compilation was completed by March 25th. 

In total, 26 miles of line were cut, chained, and picketed, and 

2395 stations were occupied during the collection of the geo 

physical data.
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GENERAL REMARKS

All collected geophysical data appear to be in good 

order and of good quality. The machine contouring of the data, 

while outwardly objective in design is, as always, quite biased 

in the baseline direction, no matter what geographic bearing 

that might take. All anomalies are shown as lenticular with 

the long axis perpendicular to the line of recording and this 

would be true even if the causative body was circular or angled 

obtusely to the line. This bias could be eliminated by a square 

grid sampling with data collection points evenly distributed 

throughout, however since it is both predictable and uniform it 

presents no problem in overall analysis of the data as collected.

The relationship between conductor strike direction and 

direction to the transmitting station (NAA) is less than ideal 

but it is improbable that station NLK would have provided a better 

electromagnetic coupling direction. Due to this rather poor 

coupling, observed VLF responses will be attenuated.

The filtered and contoured in-phase data outline the 

predominance of northeast striking conductive zones and conductor 

axes have been established on the basis of the peak, filtered 

anomalies with a certain amount of line to line cross-correlation 

on the basis of both the in-phase and quadrature profile signature.

Based on the character of the VLF profiles and utilising 

line to line correlation, the property has been subdivided into 

4 distinct geophysical units and an attempt has been made to id 

entify the possible underlying geological unit on the basis of 
both the general resistivity contrast with adjacent units and on 

the nature of the intraformational conductive horizons.
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DISCUSSION OF RESULTS 

Areas A S- B

These two zones or areas exhibit a high frequency 

geological noise component and moderately high amplitude in- 

phase anomalies of the inflection and, less frequently, the 

cross-over type. The quadrature component is also considerably 

more active than for Areas C S D and appears to be in the same 

sense as the in-phase component. The areas are suggested to 

be underlain by bands of metasediments similar to those recog 

nized in the region during previous mapping. The northeast 

strike direction of conductor axes also conforms to what is 

known of the regional orientation of horizons within the meta 

sediments .

Individual anomalies within Area A, particularly those 

in the vicinity of the lake which occupies the central portion 

are characterised by inflections in the in-phase data, and 

lower amplitude quadrature anomalies which are in the same positive 

sense as the in-phase data. Poorly conductive zones at the surface 

but within a resistive host medium are known from model data to 

produce similar responses. Mylonitic zones, shears, faults, 

poorly developed graphitic zones and disseminated sulphides are 

examples of such poorly conductive zones.

Since essentially a similar style of response is noted 

for Zone B as Zone A it has been classified 'with Area A as being 

underlain by a similar rock type.
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2. Areas C S. D

Areas C and D exhibit a very low to negligible back 

ground noise component though a slightly higher level is indi 

cated for Area D. For the most part however, low amplitude, 

predominantly inflection type responses prevail in these areas 

with little to no quadrature response. The underlying rock unit 

is suggested to be either granite or migmatite.

Within these areas amplitude are much lower and in- 

phase anomalies are characteristically accompanied by little or 

no quadrature component. The anomalies are thought to be due 

to subtle intraformational resistivity contrasts due to the pre 

sence of topographic depressions filled with highly resistive 

debris. In any event, extremely poor conductors are indicated.

3^ __ Faulting

Two cross-cutting and northwest trending faults are 

tentatively outlined where both changes in the general VLF pattern 

and offsets in conductor axes occur. This technique will not 

identify dip-slip faults for which no displacement takes place.
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CONCLUSIONS AND RECOMMENDATIONS

The geophysical data indicate that the property is 

underlain by four separate and distinct geologic units and 

defined what appears to be two northwest trending, crosscutting 

faults.

Verification of the exact type of causative bodies or 

structures may be enhanced by the expected presence of consid 

erable outcrop thus, an air photo lineament analysis and detailed 

geological mapping are recommended for discrimination, particu 

larly in the case of strike faults.

In addition, in the event that the northwest trending 

faults could be occupied by material which will respond to VLF 

frequencies, widely spaced reconnaissance ground profiling in a 

northeast-southwest direction is recommended to complement the 

detailed geological mapping and airphoto analysis.

All of which is submitted for your information and con 

sideration.

March 26, 1979
Toronto, Ontario, Canada

ehnick, P.EngT 
Consulting Geologist
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VLF Electromagnetic
Arrel! Lake Area
Essex Minerals Company
#1208. l K ing Street East, Toronto
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(linecutting to office)
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ENTER 20 days for each 
additional survey using 
same grid.

Geophysical

—Electromagnetic.
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—-Other.————.-

DAYS
per claim

- 40
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Geochemical.
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GEOPHYSICAL TECHNICAL DATA

GROUND SURVEYS — If more than one survey, specify data for each type of survey

Number of Stations.__________±:^L?______________Number of Readings -—-——2395

Station interval_____________50 feet___________Line spacing__________400 feet
l" *

Profile scale ______________
? 0/ 

Contour interval -—,—-—————-ril

r. Instrument __.M

zo

D
t-H

H 
W "Z

O

o
oi

a j w
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Accuracy — Scale constant 

Diurnal correction method.

Base Station check-in interval (hours). 

Base Station location and value ____

Instrument _____________Genm'r.s Model EM-16

Coil configuration ——.————

Coil separation ___________N/A—
4- n fl . 

Accuracy ________.___, . -_l V
Method: 50 Fixed transmitter d Shoot back D In line tZI Parallel line

Frequency
(spccify V.L.F. station)

Parameters measured^ _____Vertical In-Phase a Vertical Out-of-Phase Components

Instrument _____ 

Scale constant .——

Corrections made ___.—.

Base station value and location .

Elevation accuracy——

Instrument

Method D Time Domain D Frequency Domain
O
H Parameters - On time ______ _____________________ Frequency -^———.

~ Off time -..._________________________ Range _____^^

— Delay time ————-————-——,^—.———-—-^-—

— Integration time -—-—.—.
w?

Power ___.^...- .^. — _____ - - ———

Electrode array ____________———- 

Electrode spacing ——————————————

Type of electrode _._______......_-



ESSEX MINERALS COMPANY
a Subsidiary ol (ujS) U nited Stales Steel Corporation

Suite 1208, 7 King Street East, Toronto, Canada M5C 1A2

(416) 360-8160

SCHEDULE I

CLAIM NO. DAYS CLAIM NO. DAYS

TB 484714

TB 484715

TB 484716

TB 484717

TB 484718

TB 484719

TB 484720

TB 484721

TB 484722

TB 484723

TB 484724

TB 484725

TB 484726

TB 484727

TB 484728

TB 484729

TB 484782

40 DAYS

40 DAYS

40 DAYS

40 DAYS

40 DAYS

40 DAYS

40 DAYS

40 DAYS

40 DAYS

40 DAYS

40 DAYS

40 DAYS

40 DAYS

40 DAYS

40 DAYS

40 DAYS

40 DAYS

TB 484783

TB 484784

TB 484785

TB 484786
TB 484787

TB 484788

TB 484789

TB 484790

TB 484791
TB 484792

TB 484793

TB 484794

TB 484795
TB 484796

TB 484797

TB 484798

TB 484799

40 DAYS

40 DAYS

40 DAYS

40 DAYS

40 DAYS

40 DAYS

40 DAYS

40 DAYS

40 DAYS

40 DAYS

40 DAYS

40 DAYS

40 DAYS

40 DAYS

40 DAYS

40 DAYS

40 DAYS
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