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SUMMARY

Uranium mineralization occurs in biotite-rich lenses in pegmatities 

and gneisses along a 70" W striking contact between biotite granite gneiss to 

the south and a migmatite complex to the north. The contact appears to be a 

major structural feature and possibly represents an ancient shear zone.

Information to date indicates that uranium mineralization is 

widespread throughout the structural feature. Because this type of uranium 

occurrence is relatively new and there are no geologic precedents to guide 

exploration work, detailed aerial spectrometric surveying was flown in an 

effort to determine if economic zones are present, and Radiophase VLF-EM 

surveying was performed at the same time as an aid in the recognition of 

through-going conductive structures.

Accordingly, the claims as well as a large part of the surrounding 

region were flown at 1/Sth mile line-spacing in two directions, one being 

approximately NE-SW perpendicular to strike and the other E-W. The two 

survey directions aid in distinguishing between stratiform uranium mineralization 

and mineralization in cross-structures.

The aerial survey mapped total radioactivity, uranium and thorium 

combined, and thorium alone, which permitted an estimate of the relative 

amounts of uranium and thorium from signals which excluded potash radiations. 

The anomalous electromagnetic field resulting from Naval VLF transmissions 

also was recorded.
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Several uranium anomalies were located of weak to moderate intensity. 

Some weak to moderate Radiophase anomalies also occur on these groups, but 

the survey did not verify the existence of the hypothecated ancient shear zone.

LOCATION AND ACCESS

The area of interest is shown on the location map, and stretches in 

a northwest direction from North Spirit Lake to Favourable Lake, a distance 

of 40 miles. Favourable Lake is 120 miles due north of Red Lake in northwestern 

Ontario.

A bi-weekly plane service operates from Red Lake to Big Trout Lake 

(150 miles NE of Favourable Lake), which enables supplies and personnel to 

be moved without hiring special charter flights.

Access to the area in the summer must be via float plane or helicopter. 

Winter tractor trains cross the east end of Bear Lake. The trip by tractor train 

takes about 3 days and is about 300 miles from the loading point.

PROPERTY

The property consists of 14 unpatented mining claims in two groups. 

The claim locations are shown on the location maps accompanying the corresponding 

airborne maps.

GEOLOGY AND MINERALIZATION

Geologic mapping in the region has indicated that the uraniferous zones occur along

. . . 3



- 3-

the contact between a biotite granite gneiss on the south and a migmatite complex 

(gneiss-granite pegmatite on the north). The migmatite complex contains numerous 

pegmatite dikes and lenses at various angles to the relict bedding, plus some 

concordant biotite schist and biotite quart gneiss inclusions. The general strike 

of the rock structure is N 70" W with dips varying from 60 0 to 90 c to the south.

The pegmatites consist primarily of quartz and K-feldspar with local 

concentrations of biotite and trace amounts of molybdenite and magnetite. Zoning 

has been noted in some of the pegmatites with the feldspar on the edge of the 

pegmatite and quartz in the centre.

The biotite granite gneiss rocks south of the contact also strike 

N 70" W and dip from 60" to 90 0 south. They contain numerous relict inclusions 

of sedimentary rocks. These inclusions are rich in biotite and quartz and are 

more numerous near the contact zone.

There are numerous pegmatite lenses in and adjacent to the contact 

zone. The composition of the lenses is quartz, feldspar and biotite with minor 

amounts of molybdenite, chalcopyrite, pyrite, magnetite and uraninite. The 

pegmatite lenses are usually concordant with the general structure and often 

occur in en echelon groups.

Radioactivity is primarily in or adjacent to the pegmatitic lenses 

and occassionally in quartz-rich veins. In all cases studied the radioactivity 

is associated with concentrations of biotite. A petrographic study of samples 

from the surface and from one drill core shows that the uraninite is finely 

disseminated in minute fractures in the host rock and that it was introduced by 

hydrothermal solutions.
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The contact appears on the aeromagnetic maps as a major structure 

and probably marks an ancient shear zone. Movement has undoubtedly taken 

place along this zone over a period of time, and hydrothermal solutions derived 

from a deep seated magma or from re-melted sediments have deposited uraninite 

in small fractures in en echelon shears formed by movement along the contact. 

Iron rich biotite has possibly reacted with these solutions causing the precipitation 

of uraninite.

INSTRUMENTATION

The aerial survey was performed with a Beaver aircraft carrying,

1. McPhar Geophysics Ltd. AV-1 3-channel spectrometer 
(see Appendix I)

2. Barringer Research Ltd. 2-channel radiophase equipment 
(see Appendix II)

3. APN-1 radio-altimeter

4. DeHavilland Mk VII sequence camera

5. MFE 6-channel hot pen chart recorder 

The survey was flown at 1/Sth mile intervals in NE-SW and E-W 

directions at a mean terrain clearance of 150 feet.

THE AERIAL SPECTROMETRY SURVEY

A total of 3060 line-miles were flown in the area of interest, of which 

13. 7 line-miles were flown over the 14 claims, for an average of 0. 98 miles 

per claim. The instrumentation is described in Appendix I.
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Drawings 3888-B, E cover the claim groups, where the E-W and 

NE-SW data are presented separately. The combined uranium-thorium radiation 

anomalies are shown as bars of length equal to their half-width, with a number 

representing the peak count rate in kilocounts per minute. Background threshold 

generally is about 1.4 kcpm, and anomalies of amplitude 1. 8 kcpm and greater 

were picked*. Although the thorium output indicates the presence of this element, 

the larger part of the combined uranium-thorium radiation appears to represent 

uranium radiation.

THE AERIAL RADIOPHASE SURVEY

The aerial survey mapped the anomalous electromagnetic field 

produced by the U. S. Navy's VLF transmitter at Cutler, Maine. The sensors 

measured the two horizontal components. This new exploration tool was built 

by Barringer Research Ltd. , and has been termed Radiophase. The purpose 

of flying it over the claims and environs was to ascertain the likelihood of the 

existance of the above postulated ancient shear zone, and its relation to uranium 

mineralization. The Radiophase method responds well to large faults because 

of the uniform nature of the primary field and because of its relatively high 

frequency of 17. 8 kcps.

* A few anomalies of amplitude less than 1. 8 kcpm were picked in areas 

of low background.
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Drawings 3888-C, D cover the claim groups, where the E-W and 

NE-SW data are portrayed separately. The Radiophase data is contoured, and 

conductive anomalies are represented by "highs". Appendix II describes the 

system.

It was thought that Radiophase might provide evidence of the existence 

of the postulated ancient shear zone. Such evidence was not provided, however.

Inconsistenties between the E-W and NE-SW data occur as a result 

of field coupling to the receiver coils since the maps present field pickup 

parallel to the aircraft axis.

There is no evidence that conductive lake bottoms or overburden 

yielded anomalies in the claim areas. Indeed, rock exposures are abundant 

as can be seen by the photo mosaic base upon which the data is presented. This 

implies that overburden generally is shallow, so it would not be expected to 

influence the VLF-EM field.

There is no certain relationship between spectrometric and 

Radiophase anomalies, although coincidental correlations occur from place 

to place.

A few weak anomalies were located. These have amplitudes in 

excess of 15 percent of the primary field, where background generally is 

below 15 percent. They may represent intense shearing, faulting, alteration, 

or conductive material such as graphite or sulphides.
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Respectfully submitted, 

GEOPHYSICAL ENGINEERING 8t SURVEYS LIMITED

December 11, 1969.
D. C. Fraser, 
Chief Geophysicist.

This report is accompanied by the following maps:

a) Claim Location Map

b) Spectrometric Maps

c) Radiophase Maps

Dwg. 3888-A 

Dwg. 3888-B, E 

Dwg. 3888-C, D



APPENDIX I

The McPhar AV-1 - Spectrometer

Tlie AV-1 spectrometer is of the threshold type, providing the 

following outputs:

(a) K   U * Th; threshold set at 0.8 MeV

(b) U -t- Th; threshold set at 1.6 MeV

(c) Th; threshold set at 2.5 MeV

The response time for the above three outputs respectively 

was set at l, 2, and 3 seconds.

The crystal is of sodium iodide activated with thallium, 4 inches 

high and 6 inches in diameter. Three electrically-balanced magnetically-shielded 

photomultiplier tubes are optically coupled to the crystal.

A cesium source maintains calibration within l/^ stability in 

gain shift and drift over a 24 hour period.



APPENDIX II

Barringer Research News Release from Tests Sponsored by 

Keevil Mining Group Limited



APPENDIX II

BARRINGER RESEARCH REPORTS A NEW 
RADIOPHASE AIRBORNE MAPPING TECHNIQUE

An airborne survey has just been completed for the Department of Natural Resources, 
Province of Quebec, using a new technique developed by Barringer Research called 
"Radiophase". The System, which is the subject of patents pending, operates on 
frequencies broadcast by the U.S. Navy and other government agencies in the very 
low frequency bands. These radio stations are designed primarily for communication 
with nuclear submarines and very low frequencies are employed in order to achieve 
penetration to submersed submarines and to propagate over very long distances. 
These features of depth penetration and long range, which are inherent in VLF 
signals, make them very suitable for use in conductivity mapping. Their depth 
penetration into the earth lies between fifty feet and 1,000 feet depending upon 
the surface resistivity and the transmissions can be used to detect many types of 
geological features, including faults, shear zones, graphitic horizons, mineralized 
bands, disseminated sulphides and massive sulphides. Barringer Research has been 
working on a new technique for detecting these signals which offers very significant 
advantages over existing dip angle methods. The Radiophase method relies upon the 
fact that the vertical electric field component of radio waves is only slightly 
affected by variations in conductivity of underlying terrain. Thus the vertical 
electric field can be used as a reference against which variations in both phase 
and amplitude of the horizontal magnetic field components of the transmitted 
field can be measured. Extensive tests were initially carried out on the ground 
to validate the theory, and it was quickly established that large anomalies in 
phase angle and signal amplitude were obtained over sulphide deposits. A number 
of airborne test programs have subsequently been carried out during the last few 
months including test surveys over the Lake Temagami region and over Lake Dufault. 
Known mineralization and closely associated mineralized structures showed strong 
responses and target areas of interest could be identified by a combined interpre 
tation of Radiophase and aeromagnetic maps.



-'A

The System produces contoured 

maps which look superficially 
similar to aeromagnetic maps. 

j^The contouring represents varia 
tions in total horizontal field 

magnetic intensity expressed as 
a ratio against the vertical 

electric field intensity. 

Various types of maps can be 

prepared to supplement the 
basic contoured maps including

MAGNETOMETER MAGNETIC ANOMAJY 
OVER FLANKING 

* INTERMEDIATE 
CONTACT. ROCKS-—x

:AOIOPHASE ANOMALY OVER 
•ORE ZONE

filtered maps in which localized l M J | [ [ \ | | j | j JJJJJJJ |J | l ! ) | l l i l j | l IN L 
anomalies of ore bodv dimensions yt" ^ -..j.. ..-.|..~ ~ .^..j-a-j, .

ANOMALY OVER MASSIVE SULPHIDE ZONE 
TIMAGAMI MINE, ONTARIO.

anomalies of ore body dimensions 
can be accentuated while conduc 
tive horizons and other general 

geological features are suppressed. Furthermore, since the system separates 
the in-phase and quadrature components of the magnetic field with respect to 
the vertical electric field, it is possible to obtain strike angles of the 
secondary fields without modification by the primary field direction. These 
strike angles can vary widely and rapidly according to the direction and 
character of the anomalies and they provide further information of value in 
discriminating the differences between large scale geologic features and 
localized conductive bodies.

Results of company sponsored tests have been very encouraging to date and this 
has led to the larger survey mentioned above which has recently been completed 
for the Quebec Government and is currently being reduced for study. Further 
tests are planned shortly over disseminated mineralization in British Columbia 
to assess the potential application of the system to exploration for porphyry 
coppers and other disseminated sulphide deposits.

August 22, 1968
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The ground magnetometer survey to be described was 

done between the covering dates October H to December 17, 

1966, by 3.J.Lesavage, recorded owner of two of the three claim 

groups surveyed.

The survey was conducted and the accompanying maps 

prepared in accordance with the Mining Act of Ontario in order 

to qualify the work as assessment work. The writer's qualific 

ations have been submitted to the Department of Kines. The 

writer was not present on the claims at the time of the survey, 

but he knows the operator, S.J.Lesavage, whose experience in 

magnetometer surveying dates back to 1947, and the writer is 

satisfied that the survey was done in a proper and careful manner*

The claim groups surveyed are as followst

Recorded owne|* Location

KRL 58501 - 05 S.Turko Favourable Lake 

KRL 53524 * 27 ' S.J.Lesavage Favourable Lake 

KRL 53519 - 23' S.J.Lesavage Bear Head Lake

The claims will be distinguished herein as the "Turko 

group", ."Lesavage group* and "Bear Head group", respectively. 

Tne two former are contiguous at one point. The latter group 

is four miles to the east-southeast. 

jlllxistrations:

A claim disposition map, scale l inch to 40 chains, 

is attached. Enclosed are three magnetic contour maps by S.J. 

Lesavage, scale l inch to 200 feet, covering the three claim 

groupd listed above.
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Sources of Information!

No Government geological map covering the precise 

location of the claims seema to be available (Ontario Department 

of Mines nap 33* lies Just north of the claims)* Sources of 

geological information are personal communications from Mr. Le- 

savage and a private report by fi.A.Winter prepared in 1956 for 

the then owners* 

INSTRUMENT AND SURVEY DATA

The instrument used was an Askania Torsion Magnetometer, 

tripod mounted, on which the smallest scale division is 1/100 

of one degree* The conversion factor, dogreee to gammas, is 

z 250, so that the instrument's sensitivity is 2*5 gammas. Read 

ings are plotted in gammas, eliminating decimals* The results 

have been contoured by Mr. Lesavage on the accompanying maps*

Previous to the survey, a grid of lines Kith 200-foot 

spacing was established on the ground and chained. A separate 

grid was made for each of the three claim groups. The baselines 

on the Lesavage, Turko and Dear Head groups have true azimuths 

of 2800, 3000 and 2?0O respectively. Grid lines bear GIO0, 0300 

and true north respectively. 27 miles of line were cut. Read 

ings were taken every 100 feet or 50 feet along the lines at a 

total of 173S stations.

Locations of the main-base control points are marked 

on each of the three maps submitted. Junctions of each grid lin* 

with the baseline were used as secondary control points and read 

ings were checked at such base stations every two hours or less
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to arrive at the first correction for diurnal variation. At the 

conclusion of each survey, a magnetometer traverse vith analogous 

base checking was made along the baseline to give the second 

correction, mainly for day to day variation*

Because absolute values are not known, and for the pur* 

pose of clarity in depicting the results, an arbitrary constant 

of minus 6? degrees was applied to the corrected readings* The 

result, after applying the conversion factor of x 250, is that 

the lowest reading plotted is 52 gammas and the highest is 5187 

gammas, both positive. Discussion of assumed magnetic normal or 

background is deferred to later in this report* 

LOCATION AMP ACCESS

The claims ara 14 in number as detailed on page l* Their 

locations are given in Ontario Department of Mines Plans X2&& and 

X2199* Parts of the latter were reproduced to prepare the attached 

claim disposition map* This shows their location in the vicinity 

of Favourable and Bear Head Lakes*

Usual access is by light chartered airplane north from 

Bed Lake, Ontario, a distance of 120 miles, or from Riverton or 

Pine Falls, Manitoba, a greater distance* A winter tractor road 

leads from the east shore of Lake Winnipeg at Berens River to 

Favourable Lake, a distance of about 150 miles* 

GEOLOGY

A greenstone belt lies on the north side of Favourable 

Lake, hence north of the claims. It continues northeast and then 

swings south to pass about three miles east of the Bear Head group



of claims. South of the greenstone is a belt of migmatite two 

to six miles wide, described by Winter as a "migmatite granite- 

gneiss pegmatite complex" 4 It partly underlies the claims where 

it is in contact with pink biotite granite gneiss* This contact, 

a gradations! one, trends N TO0 to N 750 W across the claims and 

seems to be the structure of main economic interest* It will be 

referred to herein as "the contact* * Along it are bodies or lenses 

of amphibole-biotite pegmatite that contain values in uranium, 

thorium and molybdenum. The granite gneiss is reported by Winter 

to contain numerous inclusions of paragneiss. Magnetite and ilmen 

ite are mentioned as minor primary constituents* 

ffJRVEY RKSULTS

The most conspicuous feature of the magnetic maps is the 

presence of anomalous zones of steep profile along the contact* 

The relationship is an established one where there is sufficient 

outcrop to define the contact* Thus, the anomalous aone is a quite 

reliable Indication of the contact where there is no outcrop*

South and north of the contact the contours are mostly 

broad and open, with low profiles. Magnetic baokground is, however, 

quite markedly higher south of the contact than north* This is 

likely due to the presence in the granite gneiss of minor magnetite 

and ilmenite as mentioned by Winter* Background south of the con 

tact seems to be about 2000 gammas on the Lesavage group and a . 

little lower, perhaps 1800 or 1900 gamnas on the other two groups* 

Background north of the contact is 1600 to 1700 gammas.

The anomalous zone along the contact is discussed below 

in more detail for ̂ ach of tha



Lesavage Group

The anomalous cone and contact cross the claims for a 

distance of 2300 feet, crossing the east and north boundaries 

frdm line O to line 28W. At the east end there is (south to 

north) a magnetic low-high-low system from line O to line 2W. 

A similar system occurs on lines 12V and LW and one in the oppos 

ite sense, high-low-high, on Xines 2JjW and 2^W. The anomalous 

lows and highs ara strong and steep-profiled. These three systems 

are so disposed that they each suggest a right-handed offset of 

the contact of the order of two hundred feet in magnitude. The 

low on line 26w is associated with high radioactive counts where 

trenching gave interesting values in uranium oxide and molybdenum. 

Radioactivity and lower assays were obtained on the flank of the 

associated high at 25W. The system on lines 12W - LW has assoc 

iated poorly exposed outcrop with high radioactive counts (no work

done). The system on lines O - 2W includes a UxOg-and MbS2 showing.

Along strike between the three systems described above 

are a magnetic low extending from line AW to HW and a high from 

linea LW to LSW, 

Turko .Group

m The readings here give mostly flat profiles at an inten 

sity typical of the granite gneiss rather than of the migmatite. 

The one outcrop reported is of granite gneiss* The contact pres 

umably lies to the north of these claims.
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Bear Head Group

The contact and associated anomalous eone cross the 

south part of the claims for 2780 feet* Ae on the Lesavage group, 

the zone consists of a system or systems of anomalous lows and 

highs. The lows especially are longer and less intense* The whole 

cyatom is nore complex than on the Lesavage group and does not lend 

itoelf to brief description* There is, however, an en echelon 

arrangement suggesting additional right-handed offsets.

The association of the systems of magnetic lows and higha 

with the contact zone is considered to be an established one rather 

than interpretative. Interpretation beyond this should account 

for the fact, reported by Lesavage and Winter, that pegmatite bodies 

elsewhere than along the contact do not contain metallic values 

of economic interest. It should also account for the numerous off 

sets along the contact*

One possibility is that the contact was originally a 

zone of intense movement, the north side moving east, J^jdoniti*- 

stion developed, along with drag-folding and crumpling, giving 

rise to numerous right-handed offsets. Late movement caused fract 

uring of pre-existing pegmatite, particularly in or near the drag- 

folds. Pegmatitic, late magmatic solutions carrying uranium and 

molybdenum found channels along the former eontaet and near the 

offsets*
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Thia interpretation, although admittedly proaature, ia 

consistent vith description* of rock types along the contact by 

Winter* According to this, exploratory work should be concentrated 

near the off seta on the theory that they are indeed

Respectfully submitted,

C- 
A.S.Danson, P*Ehg.

A05 Waverley St., 
Winnipeg 9* Man., 
February 10, 1969
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