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This report covers the geophysical surveys completed on ten 

unpatented mining claims in the Isobel Lake area (M. 3073), 

Thunder Bay Mining Division, Province of Ontario. The claims 

are held by Noranda Exploration Company Limited and the claim 

numbers are:

TB 404106 TB 404111

TB 404107 TB 404112

TB 404108 TB 404113

TB 404109 TB 385095

TB 404110 - TB 385096

LOCATION S ACCESS

The claim group is located on the west shore of Burrows 

Lake approximately 12 air miles northwest of the Long Lac
fr

towns i te. Access to the property is gained viaA Kimberly-Clark 

logging road which joins provincial highway 11 about 17.5 

miles east of Geraldton. This road crosses the property 15 

miles north of the junction.

GENERAL GEOLOGY

The main rock types are a massive, pink, biotite granite 

and a porphyritic granite sometimes contaminated with mafic 

xenoliths of country rock. The molybdenite appears to be 

associated with this contaminated 'hybrid 1 zone.

A diabase dyke about 150 feet wide strikes N45OW across 

the property. (Geology from J. Kasarda 1974).



LINECUTTING

An east-west baseline was established and winglines were 

cut 400 feet apart with picketted stations every 100 feet 

except where lakes or swamps made linework impossible. All 

cutting and chaining was completed by contract with Harold 

Sault of Nipigon, Ontario and there is a total of 8.6 miles 

of cut line on the claim group.

MAGNETIC AND INDUCED POLARIZATION SURVEYS

PURPOSE

To determine if there are any extensions of molybdenite 

mineralization from a known deposit.

COMPANY CONDUCTING THE SURVEY

Geophysical operators employed by Noranda Exploration 

Company/ Limited did the survey under the supervision of 

Douglas R. Eaton, Geophysicist, who planned and is responsible 

for the survey.

INSTRUMENTS S SENSITIVITY

Induced Polarization refers to capacitive properties in 

rocks containing electronic conducting minerals. This electro 

chemical action takes place at interfaces where the mode of 

conduction changes from ionic in the interstitial solutions to 

electronic in the metallic minerals present. These metallic 

minerals will become polarized and remain so until the polariz 

ing current is turned off or until the direction of current 

flow is reversed. When this occurs the charged ions return to . 

their normal positions creating a small, but measurable, current 

flow. Since polarization takes an appreciable period of time -



to build up, it will be greater at lower frequencies (0.3HZ) 

than at higher ones (5HZ) and will therefore change the apparent 

resistivity of the system. The percentage difference between 

the high and low frequency resistivities is called frequency 

effect. Metal factor is defined as percent frequency effect 

divided by the apparent resistivity.

The Induced Polarization survey was carried out using the 

MK IV frequency domain I.P. unit designed and built for Noranda 

Exploration Company, Limited.

The survey used a dipole-dipole array as shown below:

x K

/
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The separation (nx) between the current and voltage 

electrodes is only one of many factors which determine the 

depth of sampling, so only qualitative interpretations can be 

made in this regard.

The magnetometer survey was conducted at the same time as 

the I.P. with equally qualified personnel using a McPhar 

Fluxgate Magnetometer.

The same grid was used with readings every 100 feet, this 

being reduced to 50 foot readings over anomalous areas.

The idea of the survey was to give additional information 

to the I.P. survey.



RESULTS S DISCUSSION

The magnetometer survey detected a strong linear zone of 

high magnetics striking N45 W. This zone is caused by a mag 

netite-rich diabase dyke which has intruded the older granites. 

The dyke does not appear to have any relation to the molybde 

nite mineralization. Elsewhere on the surveyed grid the mag 

netics are extremely flat and non-informative.

The I.P. survey was performed because it was hoped that 

the non-chargeable molybdenite might be associated with sul- 

fides of higher conductivity such as pyrite and pyrrhotite, and 

therefore enable us to detect possible extensions of the moly 

bdenum. Until the recorded anomalies have been investigated it 

is not known whether or not this has been the case. Background 

frequency effect was extremely low and the resistivities were 

correspondingly high which is not uncommon in a granitic en 

vironment.

Four anomalous zones were detected and it appears that 

zone "C" is associated with the proven sulfide deposits. This 

zone is open to the east but cannot be surveyed because of the 

lake. Areas "A", "B" and "D" appear to be in the more porphy 

ritic granite which has not been found to carry molybdenum al 

though outcrop in those areas is sparse.

RECOMMENDATIONS S CONCLUSIONS

Although the molybdenite showings are impressive, it 

appears that the mineralization is too scattered and unpredic 

table in its occurrence to be economically feasible.

Further work could include stripping and trenching of 

anomalies "A", "B" and "D".

Respectfully submitted by.

Douglas R. Eaton, 
Field Geophysicist, 
Western Ontario Division,
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INTRODUCTION

The present report describes the geology of a molybdenum 

prospect currently held by Noranda Exploration Company, Limited. 

The property consists of ten contiguous unpatented mining claims 

located in the Thunder Bay Mining Division and numbered as 

follows:

TB 404106 TB 404111

TB 404107 TB 404112

TB 404108 TB 404113 -

TB 404109 TB 385095

'. TB 404110 TB 385096

Geological mapping was carried out over the claims from 

September 13-22, 1974 at a scale of l inch to 400 feet utilizing 

a previously cut grid. The area in the vicinity of the main 

showings was mapped at a scale of one inch to 100 feet. In 

addition the locations of previously drilled holes were plotted.

LOCATION S ACCESS

The property is located on the west shore of the southwest 

bay of Burrows Lake, approximately 16 air miles northeast of 

Geraldton. Access to the property is via the Kimberly-Clark 

logging road which joins Highway 11 about 17.5 miles east of 

Geraldton and extends north crossing the claim group approximately 

15 miles from the junction.



TOPOGRAPHY S VEGETATION

The molybdenum showings occur on the east side of a hill 

that rises sharply from the shore of Burrows Lake and is charac 

terized by abundant outcrop. This outcrop hill is well exposed 

having only a thin covering of glacial drift or moss. West of 

this hill the remainder of the property is covered by abundant 

glacial drift in the form of granite boulders and till. Outcrop 

is scarce.

Vegetation in the vicinity of the showings consists of 

parkland, heavily wooded with spruce. The remainder of the 

claim group is predominately slash-covered from recent logging 

operations.

PREVIOUS WORK

The molybdenum showings were originally staked in 1937. In 

1938 the property was optioned by the Consolidated Mining and 

Smelting Company. Surface work and some diamond drilling was 

performed. The following year the property was acquired by 

Nakina Molybdenite Mines Limited and stripping, trenching and 

test-pitting was carried out. Diamond drilling consisting of 

four holes totalling 1000 feet was completed during the spring 

of 1940. In 1964 the Lamwill Development Syndicate performed 

work consisting of a self potential survey and 1843.5 feet of 

diamond drilling over the main showing. The Lamwill drilling 

failed to show encouraging intersections at depth and the pro 

perty was subsequently acquired by Moly-Ore Mines Limited in 

1965. An induced polarization survey carried out during the 

spring of 1965 outlined three anomalous areas which were later 

tested by drilling. A total of five drill holes amounting to 

996 feet of diamond drilling was performed on the property how 

ever the molybdenite values returned by the drilling were very 

low and the claims were allowed to come open.



PRESENT WORK

The present property, consisting of ten contiguous claims, 

was acquired by Noranda Exploration Company, Limited in July, 

1974 from Mr. Eric Nelson who staked and recorded the claims 

covering the prospect that same year. Mr. Nelson retains a 15% 

non-assessable prospector's interest in the ten claims. In 

August, 1974 a grid consisting of 8.9 miles of line was cut over 

the claim group. During September, 1974 induced polarization 

and magnetometer surveys were run over the grid. Maps and a 

report on these surveys have been prepared by D. Eaton, Field 

Geophysicist.

GENERAL GEOLOGY

The general geology in the vicinity of the molybdenite 

showings has been described by MacDonald (1941) although the 

surrounding area has not been mapped in detail. All bedrock in 

the region is of Precambrian age. The area covered by the pre 

sent claims is believed to be part of a large granite batholith, 

the dimensions of which are unknown. The main rock type present 

on the property is massive, pink, biotite granite and porphyri 

tic granite sometimes contaminated with mafic xenoliths of country 

rock. Pegmatitic and aplitic phases of the granite are present 

as well as minor quartz veins and lenses. A diabase dyke ranging 

in width from 100-200 feet strikes N45OW. across the property.

STRUCTURAL GEOLOGY

Most of the structures observed in the rocks are primary, 

related to the emplacement of the granite batholith.

Primary flow lineation, defined by oriented orthoclase 

phenocrysts, is observed in several outcrops of porphyritic



granite. This lineation could not be measured due to the 

generally flat outcrop surfaces but appears to be subhorizontal 

with a trend of N60OE.

Primary magmatic gneissosity is noted in granitized inclu 

sions of country rock found associated with the molybdenite- 

bearing zones. The gneissosity of these xenoliths strikes 

N600-N700E and is essentially vertical to steeply south dipping.

Jointing is rarely observed, being vertical and essentially 

parallel to the trend of the porphyritic granite lineation.

Evidence of folding or faulting is not observed.

LITHOLOGY

Granite and porphyritic granite

The main rock type present on the property is a pink, 

medium to coarse grained, massive, equigranular, biotite (S-10%) 

granite, often coarsening to a more porphyritic phase. The 

porphyritic aspect is more apparent near the molybdenite showings 

where large (1-2") euhedral orthoclase phenocrysts occur in a 

granitic matrix. Local quartz, pegmatite and aplite veins are 

observed cross-cutting the granite. Small veinlets of epidote 

are also present in some outcrops.

Hybrid Zone

A contaminated 'hybrid 1 zone consisting of a mixture of 

porphyritic granite and granitized, xenolithic gneissic rock is 

found in the easternmost part of the claim group and is directly 

associated with the molybdenite mineralization. This zone roughly 

100 feet wide, is traceable for approximately 1200 feet, trending 

N60 E. The general appearance of this zone in places suggests a



rock of granodiorite composition. The mafic inclusions of 

country rock are characterized by a pronounced flame-like 

gneissosity due to the segregation of mafic minerals, primarily 

biotite, into bands alternating with granitic material. Several 

quartz blowouts and pegmatite veins are observed within this 

zone.

Xenolithic granite

Outcrops of granite found in the northern part of the 

property appear to be progressively more contaminated with mafic 

inclusions of country rock. These inclusions however do not 

exhibit the gneissosity evident in the hybrid zone.

Diabase

A coarse-grained magnetite-rich, ophitic diabase dyke 

ranging in width from 100-200 feet strikes N45OW across the 

centre of the property. It bears no relationship to the moly 

bdenite mineralization.

MINERALIZATION

The geology and mineral associations in the vicinity of the 

molybdenite occurrence have been described by MacDonald (1941). 

The main molybdenite showings are located in the northeastern 

portion of claim number TB 385096. Molybdenite mineralization 

is assoicated with a contaminated hybrid phase of porphyritic 

granite consisting of granitized, assimilated, xenolithic, 

gneissic rock. The molybdenite occurs in two zones. The main 

zone (Zone A - see accompanying map) is approximately 20 feet 

wide and 200 feet long. It appears to be open to the east (lake 

side) but pinches out to the west. A second zone (Zone B), 175 

feet northwest of the main zone is 10 feet wide and 150 feet long, 

Both zones trend approximately N60 E and are enclosed by porphyri 

tic granite. It is possible to trace the hybrid gneissic rock



associated with Zone B for several hundred feet southwest and 

across a cross-cutting diabase dyke, however the molybdenite 

mineralization does not extend this far. Both zones have been 

systematically stripped, trenched and drilled in the past and 

there are numerous scattered shallow pits and workings in the 

vicinity. Molybdenite mineralization occurs in a variety, of 

forms within the two zones:

(i) as sparsely disseminated flecks of molybdenite throughout 

the porphyritic granite.

(ii) as localized pockets, impregnations and heavy splashes 

of molybdenite frequently occurring but erratically distributed 

within the porphyritic granite.

(iii) as coarse flakes and small concentrations entirely within 

flat-lying quartz veins, sometimes associated with pyrite, 

chalcopyrite or molybdite.

(iv) as disseminations and roseattes within quartz in the 

gneissic inclusions often associated with biotite and/or pyrite.

(v) as disseminations in pegmatitic phases of granite.

The association between molybdenite mineralization and 
late-stage, deuteric activity is fairly well evident within the 

hybrid zone. There appears to be no structural control for the 

mineralization. The dimensions and grade of the occurrence have 

been estimated at 19,400 tons of 2-33; MoS2 (± 751,400 pounds of 
MoS2) (Yokes, 1963). These figures however are based on assay 

results obtained from the sampling of trenches in 1939. Sub 
sequent drilling by both the Lamwill Development Syndicate in 

1964 and Moly-Ore Mines Limited in 1965 failed to return assay



values of commercial grade. The actual dimensions and grade of 

the prospect are probably considerably less than the published 

figures indicate. In any case, a true estimate of the grade 

and tonnage of the occurrence would be difficult to determine 

due to the erratic distribution of the molybdenite mineralization.

CONCLUSIONS S RECOMMENDATIONS

On the basis of the present molybdenite exposures, the 

property does not appear to be economically viable. The only 

molybdenite mineralization observed is found in two main zones 

which have been thoroughly stripped, trenched and drilled in 

the past. The molybdenite mineralization, although locally high 

grade, is too erratically distributed and is not sufficiently 

disseminated throughout the rock to be considered ore grade. 

Results of previous diamond drilling over the main showings 

indicate that estimates of grade and tonnage made prior to 

drilling are probably too high and do not provide incentive for 

additional follow-up work. The recently completed induced 

polarization survey met with limited success in outlining the 

main mineralized zone. In addition, a few weakly anomalous 

areas were detected outside of the main showings however these 

do not warrant investigation by diamond drilling. Although the 

main zone of mineralization (zone A) is open to the east it is 

unlikely, judging from results of the present induced polariza 

tion survey, that any benefit would be obtained from carrying 

out an I.P. survey over the lake in winter. In any case/ should 

the main zone be found to continue under the lake it is doubtful 

if a proposed method of mining extraction would prove to be 

economically feasible. Further expenditures on the property 

should be limited to possible surface work involving stripping 

and trenching over untested I.P. anomalies. Should results of



this work prove negative it is reconunended that the claims be 

allowed to expire.

Submitted by,

J. Kasarda, 
October 1974.

References: MacDonald, R.D. 1941: Geology of the Hutchinson 

Lake area; Ontario Department of Mines, Vol. 50, 

pt. 3 p. 1-19.

Yokes, P.M. 1963: Molybdenum deposits of Canada; 

Geol. Survey, Canada, Econ. Geol. Report No. 20, 

304 p.
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