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Summary

A combined radiometric and magnetometer survey was conducted 

over an area of 3 miles by 2 miles, located in Parkin and 

Hutton Townships of the Province of Ontario. The area 

lies in the vicinity of Milnet to the north of Sudbury. 

The survey area straddles the contact between the Archean 

rocks of the Superior Province and the Proterozoic cover 

rocks. The important uranium deposits of the Elliot Lake 

area occur in a very similar geological environment and 

in a more general way, the majority of the uranium deposits 

known to exist in the Precambrian shield of Canada are 

located close to the contact zone between the Archean 

Precambrian rocks and the overlying Proterozoic. For this 

reason the area must be considered a prime target for uranium 

exploration.

The magnetometer survey reflects the geology of the area. 

Magnetic anomalies are caused by greenstone in the Archean. 

Certain anomalies originating from this greenstone belt 

might be useful in determining the thickness of the over 

lying Proterozoic sediments. Strong magnetic anomalies 

occur also in the Gowganda formation of the Huronian. Their 

effect covers any anomalies of the underlying basement. 

Radioactive anomalies were observed in the contact zone 

between the Mississagi quartzite and the Archean rocks, 

and within these quartzites. These anomalies are caused
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by uranium and thorium and are of prime interest for 

uranium prospecting. They should be investigated carefully 

on the ground.

Introduction

A combined helicopter-borne gamma ray spectrometer and 

magnetometer survey was conducted in July 1976 on behalf 

of AMAX Limited. The project was under the supervision 

of Mr. J. Roth of AMAX Potash Limited.

It was the purpose of the survey to investigate the area 

for radioactive minerals and at the same time gain geologi 
cal information from both geophysical survey methods. 

The survey covered a rectangular area approximately three 

(3) miles by two (2) miles following the Vermilion River. 

The surveyed area lies mainly in Hutton Township with a 

small part of the area extending into Parkin Township. 

Within the surveyed area AMAX holds thirty-six (36) claims 

under option.

Access and Topography

Access to the area can be gained by Ontario Highway 545 

from Sudbury. The area lies just north of Milnet and can 
be easily reached. The trans continental CNR line crosses 

the area. Low points in the area lie at an elevation of 

1,100 feet with hills rising 200 to 400 feet from this level.



Ill

The area is wooded. It is transsected by the Vermilion 

River and includes a number of lakes, the largest one 

being Mowat Lake, just to the north of the area. 

Most of the area is covered by forest with some part 

of the area consisting of swamps.
t

Geology

Detailed geological information is contained in the 

Preliminary geological maps of the Ontario Department 

of Mines No. P399 Hutton Twp. and No. P400 Parkin Twp. 

These maps were incorporated into map 2180, Hutton and 

Parkin Townships, Sudbury District, Ontario Department 

of Mines, 1970. For the purpose of this report the 

detail given on the final map is entirely adequate. 

The surveyed area covers a portion of the contact zone 

between the Archean rocks of the Superior Province and 

the overlying Proterozoic rocks of the Huronian consisting 

of Mississagi quartzite and argillite, the younger Bruce 

formation, Serpent quartzite and conglomerates, and 

of the Gowganda formation.

The contact zone appears to be heavily faulted and the 

lower formations of the Huronian occur repeatedly in the 

contact zone.

Similarities of this area to the Elliot Lake area are 

obvious and it was the purpose of the both surveys to 

facilitate the exploration for radioactive minerals in 

the area.
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Due to the area's vicinity to the Sudbury basin, the 

Archean is obviously a proper prospect of base metal 
exploration. Iron formation occurs to the west of the 
area.

Technical Data

The survey was flown in June 1976; it involved less than 
100 miles of survey flying. The survey was conducted 
using a Bell 47G3B2 helicopter owned and operated by 
Sander Geophysics. Flight lines were approximately two 
miles long flown in the north-east south-west direction 
at a line spacing of 1/8 of a mile. Flight height was 
generally below 200 feet. The flight height could be well 
maintained in the area. The magnetometer probe was sus 
pended 65 feet from the helicopter thus giving a survey 
level for the magnetometer of approximately 130 feet. 

Navigation was accomplished by the use of aerial photographs 
of a scale of approximately 1,00 feet equals one inch.

Instrumentation

The instrumentation used in this survey is owned and 

operated by Sander Geophysics and all geophysical instru 
mentation is designed and manufactured by this company. 
The helicopter was equipped with Sander SPM 12 gamma ray 
spectrometer using a crystal volume of 800 cubic inch of



sodium iodide and a Sander NPM 4 proton precession 
magnetometer. These two instruments will be described 
in detail in a later section. Recording was accomplished 
by the use of a Century 6-channel analogue recorder 
with some of the channels time-shared, a Sander ADR II 
digital recorder, Sander CM3-12 16mm flight camera with 
5.6mm ler.se, a Bonzer radar altimeter, and central control 
unit for the recording of the various data. 
The following data were recorded: magnetometer information 
with one (1) gamma resolution, uranium, thorium, potassium 
and total count response of the gamma ray spectrometer, 
altimeter trace and intervolumeter trace correlating the 
geophysical data to the 16mm film. Flight track informa 
tion was recorded on 16mm film while both digital and 
analogue records are available for this flight. Digital 
records were taken every 1/2 second.

Magnetometer

The magnetometer survey was conducted with the Sander 
NPM 4 proton precession magnetometer described in one 
of the enclosed data sheets. This instrument records 
the total magnetic field. The NPM 4 magnetometer has 
a resolution of one (1) gamma when used in the one (1) 
second recording mode.
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Because of the smallness of the survey no diurnal station 

was used but a base line was flown through the survey 

area. This base line was located in a quiet area and 

it was found that the various lines recorded during the
x

survey did not vary nore than   fifteen (15) gammas from 

each other in absolute level.

SPM 12 Gamma Ray Spectrometer

The SPM 12 Gamma Ray Spectrometer is described in the 

enclosed data sheet. The instrument is of the digital 

type. The survey utilized three (3) crystals of 9 to 

9.25 diameter. Each of these crystals having four (4) 

photo multiply tubes. Each crystal was provided with 

its own stablized high voltage power supply and was encased 

in a thermal jacket. The temperature of the system is 

regulated to i l 0 centigrade. The variation in tempera 

ture within each crystal is recorded digitally and can 

be verified after the flight.

The SPM 12 Gamma Ray Spectrometer system represents a 

fully digital system utilizing a fast analogue to digital 

converter. The system sums the pulses of the three (3) 

crystal units and converts these pulses into a digital 

number. This number is processed by digital windows. The 

entire system has the avantage of higher stability than 

analogue systems can achieve. Windows can be set by thumb
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wheel switches and use of this easy change of window

limits is utilized in the control functions of the

instruments.

Data from the gamma ray spectrometer are recorded every
1/2 second.

Analogue data were stripped and recorded with a filter

giving a time constant of approximately two (2) seconds

for the three (3) narrow windows and 1/2 second for the
total window.

Computer Processing

The data were processed by computer utilizing the cassettes 

obtained in the field. The fiducial marks were entered 

into the computer by digitizing the map locations. Data 

for the radioactive survey are indicated in stacked curves 

utilizing two filters and utilizing digital stripping. 

Data processing was accomplished on the Sander Geophysics 

Texas Instrument 988 computer and maps were prepared with 

the Sander Geophysics Gerber flat bed table.



Results

Results of the survey are shown on five maps giving the 

magnetic data, the three narrow radiation windows and 

the total radiation values.

The magnetometer map is contoured, while the radiation 

data are shown in stacked curves.

Magnetometer Survey

The Results of the magnetometer survey are shown on a 

contoured map utilizing a contour interval of twenty 

gammas. The central area of the survey appears to be 

magnetically very quiet while both rims of the rectangular 

survey area show a number of strong magnetic anomalies. 

Some of these anomalies exceed 2,000 gammas. 

A band of greenstone following the contact zone is indicated 

as a strong magnetic anomaly. This trend can be followed 

under the covering Proterozoic rocks. The anomalies might 

be useful for depth determinations to compute the thickness 

of the Proterozoic rocks. A very strong anomaly follows the 

northeast boundary of the survey area. It appears to be due 

to the Gowganda formation present in this area. Alternatively, 

it might be due to basic intrusive rocks or iron formation 

covered by the Huronion. It seems unlikely that the Huronion 

is that thin in this area.
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Gamma Ray Spectrometry 
Total Radiation Map

High values of total radiation occur in the southern 

part of the survey area and north shore of Bannagan 

Lake as well as in the north-eastern portion of Line 1. 

Total radiation anomalies occur frequently where outcrops 

of Precambrian rocks exist and these anomalies should 

be evaluated in connection with the uranium map. 

The following maps of the uranium, thorium and potassium 

windows show the stacked profiles in two time constants. 

One time constant of 1.5 seconds and one time constant 

of 3 seconds. These time constants were achieved by the 

use of digital filters. The shorter time constant favours 

small anomalies while the longer time constant gives a 

clearer picture of low intensity anomalies of larger extent.

Uranium Map

Uranium anomalies exist on Lines 19 and 20 near the contact 

zone between the Mississagi quartzite and the underlying 

Archean rocks. These anomalies should be investigated 

since this is the most interesting geological environment 

for uranium deposits. Further anomalies occur on the west 

shore of the Vermilion River on Lines 16, 17 and 18. These 

anomalies are located within the Mississagi quartzite. A 

less pronounced anomaly occurs on Line 12 in the vicinity 

of base line, again close to the base of the Mississagi 

rocks. A slight anomaly occurs north of Stake Lake.



It appears that most uranium anomalies lie within the 

area of the Mississagi quartzite. None of the anomalies 

are particularly strong. Whether these anomalies are 

significant depends very much on the amount of outcrop 

which exists in the vicinity of the anomalies. If rocks 

in this area are not well exposed, anomalies of the 

strength found by the present helicopter survey might 

well be of considerable interest for prospecting. 

It is recommended to investigate any one of these anomalous 

zones on the ground.

Thorium Map

The thorium map reflects the same anomalies as the uranium 

map. Mineralization in the lower Huronian sediments 

consists generally of a mixture of uranium and thorium 

and radiation from both sources must be expected to coincide. 

Either map should be used as a guide to radioactive anomalies 

which should be investigated on the ground. At this initial 

stage it is recommended not to make too much of a distinction 

between uranium and thorium anomalies in the Huronian sediments, 

On the other hand thorium anomalies in granitic rocks and 

pegmatites are quite common without being associated with 

uranium occurrences. Such anomalies appear to occur on the 

south-west end of Line 18.



Potassium. Map

Potassium anomalies are often due to extensive outcrops 

of granitic and pegmatitic rocks. Their effect is 

noticed more on airborne surveys than on ground radiation 

surveys. Potassium anomalies are of interest in geological 

mapping but not of primary interest in prospecting for 

radioactive minerals.

Yours very truly,

(S. ^^v^A-
Sander, Ph.D., P.Eng. Thomas Moore, B.Se.
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OGICAL - GEOCHEMICAL 
ATA STATEMENT

TO BE ATTACHED AS AN APPENDIX TO TECHNICAL REPORT
FACTS SHOWN HERE NEED NOT BE REPEATED IN REPORT 

TECHNICAL REPORT MUST CONTAIN INTERPRETATION, CONCLUSIONS ETC.

AUG a O 197G

PROJECTS UNIT

Type"fSurvy Airborne Magnetic 5 Radiometric Surveys 
Township or A™. Hutton - Parkin Townships-———
Claim ho)dcr(s) Araax Potash Limited

7 King St. East, Toronto, Ont. 
Author of Report G- W' Sander, Ph.D., P.Eng. 
Addrcss______Dunrobin, Ontario_________
Covering Dates of Survey—June 26-27, 1976

(lineculling (o office)

Total Miles of Line cut —————————————————

SPECIAL PROVISIONS 
CREDITS REQUESTED

ENTER 40 days (includes 
line cutting) for first 
survey.
ENTER 20 days for each 
additional survey using 
same grid.

Geophysical

--Electromagnetic.
-Magnetometer——
- Radiometric——
-Other——————

DAYS 
(XT claim

Geological.

Gcochcniical.
AIRBORNE CREDITS (Specitl pfovition ctcdiu do not *pply lo *ir

Magnetometer —L2-2—^felectromagnctic _____ Radiometric V 58 J
(enter dayi prr claim)

PATR. August 18/76

PROJECTS SECTION 
Rcs.Gcol. 
Previous Sun'cys

Checked by

GEOLOGICAL BRANCH

Approved by. -date.

GEOLOGICAL BRANCH.

Approved by.. -date.

MINING CLAIMS TRAVERSED 
List numerically

See...attached ...li.st.............,
jprcfla) (number)

'•4-"7!J'y"" Itll"'*""* "/"""""""

L

TOTAL CLAIMS

i\
fc'



SELF POTENTIAL
Instrument..—————————————————————————————————————— Range.
Survey Method ———————————————————————————————————————

Corrections made.

RADIOMETRIC 
Instrument———
Values measured.
Energy windows (levels)____________________________________ 
Height of instrument___________________________Background Count. 
Size of detector-^-—^^-^^^^^^^^^^^^^^^^-^^^^-^^^—^^..^^^.^^^^.^ 
Overburden ————___________________________________——

(type, depth - include outcrop map)

OTHERS (SEISMIC, DRILL WELL LOGGING ETC.)
Type of survey.—————-———-—-——^.—..————^—————..-.——- 
Instrument ̂ ——--——-^^^^^-^^^^^^^^^^^^^^^^^^^^.^^^^. 
Accuracy.—-—————————.———-- -—————-———-———.—.—-
Parameters measured.

Additional information (for understanding results).

l AIRBORNE SURVEYS
i Typ*-"fsurv*-y(!t) Magnetic - Radiometric

Instrumcnt(s) Sander NPM-4 Proton Magnetometer. SFW-12 Gamna Ray Spectrometer-—-—-——
(ipccify for each type of wrvty)

Arrnrary Magnetometer; t S gammas; Spectrometer; i 40 counts/second
(ifxecify for e*ch type of lurvey)Aircraft ^ Bel1 4 7 G Helicopter CF-XPL____________________ 

Sensor altitude_Magnetometer; 130 ft.; Spectrometer: 200 ft._________ 
Navigation and flight path recovery m^imd Photomasaic. 16MM Flight Camera..^........^

Aircraft altitude———2 "" -____________________Line Sparing 660*
Miles flown over total area ____ 52 ______ ___________ Over claims only 20.23

-r 3 -
ii!^tiJ:iiillt^^



HUTTON TOWNSHIP

SCHEDULE OF 36 MINERAL CLAIMS -SUDBURY MINING DIVISION

AIRBORNE RADIOMETRIC SURVEY

S 409528
409529
409530
409531

S 409532
409533
409534
409535

S 409536
409537
409538
409539

S 409540
409541
409542
425419

S 425420
425421
425422
425423

S 425424
425425
425426

S 425294
425295
425296
425297

S 425298
461548
461549

S 461494
461495
461496
461497

S 461498
461499

- 58 days
- 58 days
- 58 days
- 58 days
- 58 days
- 58 days
- 58 days
- 58 days
- 58 days
- 58 days
- 58 days
- 58 days
- 58 days
- 58 days
- 58 days
- 58 days
- 58 days
- 58 days
- 58 days
- 58 days
- 58 days
- 58 days
- 58 days
- 58 days
- 58 days
- 58 days
- 58 days
- 58 days
- 58 days
- 58 days
- 58 days
- 58 days
- 58 days
- 58 days
- 58 days
- 58 days



HUTTON TOWNSHIP 

SCHEDULE OF 36 MINERAL CUIMS - SUDBURY MINING DIVISION

AIRBORNE MAGNETIC SURVEY

409528 - 22 days
409529 - 22 days
409530 - 22 days
409531 - 22 days
409532 - 22 days
409533 - 22 days
409534 - 22 days
409535 - 22 days
409536 - 22 days
409537 - 22 days
409538 - 22 days
409539 - 22 days
409540 - 22 days 
405*541 - 22 days 
409542 - 22 days
425419 - 22 days
425420 - 22 days
425421 - 22 days
425422 - 22 days
425423 - 22 days 

i 425424 - 22 days
425425 - 22 days
425426 - 22 days 

i 425294 - 22 days
425295 - 22 days
425296 - 22 days
425297 - 22 days 

i 425298 - 22 days
461548 - 22 days
461549 - 22 days 

i 461494 - 22 days
461495 - 22 days
461496 - 22 days
461497 - 22 days

5 461498 - 22 days
461499 - 22 days

J



SANDER GEOPHYSICS

SANDER GEOPHYSICS LTD. 
MO HER2BERO ROAD 
P.O. BOX 130TO 
KANATA. ONTARIO 
CANADA, K2K 1X3 
PHONE: *13 5W-1S01 
TELEX: OO-47S5 
CABLE: OEOSANO

August 11, 1976 

SURVEY IN HUTTON TOWNSHIP, ONTARIO

List of claims on which the survey \*as conducted: 

409528 - 409542 - 15 claims 

425294 - 425298 - 5 

425419 - 425426 -8 

461494 - 461499 - 6 

461548 - 461549 -2

RECEIVED
AUJ20J976

MINING LANDS SECTION

AUG 2 C 1976

PROJECTS UNIT

36 claims

List of people who conducted the survey: 

Thomas Moore, B.Se., Ottawa, Ontario

Stephan Sander, Dunrobin, Ontario, Geophysical Operator 

Peter Hort, Toronto, Ontario, Helicopter Pilot

Supervision and report:

G.W. Sander, Ph.D., P.Eng., Dunrobin, Ontario, Geophysists

Certified to be correct

l
G.W. Sander/ Ph.D., P.Errg,

SPECIALISTS IN HIGH 'RESOLUTION AIR8OANE GEOPHYSICS
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CLAIM MAP AMAX POTASH LIMITED
HELICOPTER BORNE GEOPHYSICAL SURVEY

HUTTON TOWNSHIP/ONTARIO
FLOWN AND COMPILED BY SANDER GEOPHYSICS LTD.

DURING JULY 1976.

APPROXIMATE SCALE: l* 920

1000 2000 3000 4000
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AMAX POTASH LIMITED
ELICOPTER BORNE GEOPHYSICAL SURVEY

HUTTON TOWNSHIP, ONTARIO
FLOWN AND COMPILED BY SANDER GEOPHYSICS LTD.

DURING JULY 1976.

APPROXIMATE SCALE: l 1 ^ 920'
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TOTAL PROFILES

TIME CONSTAI^ -5 sec. BACKGROUND 1200 CDS
•1-2000

Scale in cps. --1000

AMAX POTASH LIMITED
HELICOPTER BORNE GEOPHYSICAL SURVEY

HUTTON TOWNSHIP, ONTARIO
FLOWN AND COMPILED BY SANDER GEOPHYSICS LTD.

DURING J ULY I976.

APPROXIMATE SCALE: l 1 ^ 920*
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AMAX POTASH LIMITED
HELICOPTER BORNE GEOPHYSICAL SURVEY

HUTTON TOWNSHIP, ONTARIO
FLOWN AND COMPILED BY SANDER GEOPHYSICS LTD.

DURING JULY 1976.

APPROXIMATE SCALE: l 920
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AMAX POTAS
LEGEND

THORIUM PROFILES
CONSTANT=3•Osec. BACKGROUND=-30cps 

TIME CONSTANTS |-5sec. BACKGROUND* Ocps.
-•100

Scale in ops. .-50
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LIMITED
HELICOPTER BORNE GEOPHYSICAL SURVEY

. HUTTON TOWNSHIP, ONTARIO
FLOWN AND COMPILED BY SANDER GEOPHYSICS LTD.

DURING JULY 1976.

APPROXIMATE SCALE: l 920
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AMAX POTASH LIMITED
HELICOPTER BORNE GEOPHYSICAL SURVEY

HUTTON TOWNSHIP, ONTARIO
FLOWN AND COMPILED BY SANDER GEOPHYSICS LTD.

DURING JULY 1976.

APPROXIMATE SCALE: l"* 920'
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