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DETAIL AIRBORNE MAGNETIC AND VLF ELECTROMAGNETIC
SURVEYS IN THE FARRINGTON-BOUGHTON LAKES AREA

INTRODUCTION

Very detailed airborne magnetic and VLF electromagnetic
surveys were flown for UMEX by Aerodat Ltd., during April
26-29, 1978. The area is located NW of Savant Lake, in

the Patricia Mining Division, northwestern Ontario. The
technical information and survey specifications are outlined
below and were abstracted from information which was
supplied by Aerodat Ltd. and the manufacturers of the
instruments.

AREA SURVEYED

The survey area is located NW of Savant Lake as shown on

the location map. It consists of a larger block from west
of Farrington Lake to the rastern edge of Houghton Lake,

and a smaller block about o km WNW of Evans Lake and
straddling the new Marchington Road from Evans Lake to Sioux
Lookout. The area is en*irely within NTS map 52J, Sioux
Lookout. A total of 798 line-kilometres (496 miles) were
flown.

EQUIPMENT AND FLIGHT SPECIFICATIONS

The survey aircraft was a Bell Jet ranger IXI helicopter
operated by Codiac Helicopters Limited of Moncton, New
Brunswick, locally operating, out of Savant Lake.
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The navigation was carried out using a Motorola Mini-
Ranger III (MRS III) radar positioning system together
with an Aerodat-Perle flight-line direction and line-
spacing guidance system for navigation control.

The range accuracy of the navigation system is 3 metres.

A nominal line-spacing of 125 metres was maintained. The
ground control was based on points located on NTS topo-
graphic maps 52J3/6, 7, 10-and 11, at a scale of 1:50,000

as well as an uncontrolled airphoto mosaic at a scale of
1:15,840. In addition, a Geocam 35 mm flight path camera
and intervalometer were used together with manual fiducials
on the mosaic.

The large block was flown in a north-south direction while
the small block was flown approximately NW-SE.

The helicopter altitude was nominally 61 m (200 ft) but
average altitude was approximately 70 m. The altitude was
measured with a Hoffman radar altimeter. The survey
airspeed was approximately 112 km/h.

The magnetometer was a Barringer AM-104 proton precession
magnetometer with a 2 gamma noise-level in this installation.
The magnetometer sensor was towed on a cable about 15 m
below the aircraft.

The electromagnetic system consisted of a Totem 1A VLF
electromagnetometer made by Herz Industries Ltd., Toronto.
The sensor, containing three (X, Y, 2 configured) receiving
coils automatically correcting for aircraft pitch, yaw and
roll noise, was towed 7.5 m below the helicopter.

The results were recorded on a Barringer 8-channel analogue

recorder, and in addition the magnetometer output and the
navigational positioning parameters were recorded digitally.

SURVEY PROCEDURES

The corners and relevant survey points of the area were
located in the field by the helicopter at survey altitude
from the topographic maps and airphoto mosaic, and the
coordinates were entered into the micro prgcessor controlled
navigation system, which then guided the pilot to fly pre-
determined line-spacings and lengths. The grid was flown
along lines spaced 125 m apart in alternating north and
south directions. o
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The MRS III range information was recorded digitally on
magnetic tape and subsequently computer processed and

plotted to produce maps which show the actual flight paths.

In order to plot the flight grid from the range information

a base-map with higher accuracy than the mosaic was neces-
sary, and a precise enlargement was made from the 1:50,000
topographic maps to a scale of 1:15,840 (1 inch = 1,320 feet).

DATA REDUCTION AND PLOTTING

The magnetometer data was computer processed and contoured
with 10 gamma contour intervals where possible. The plotting
was done by Data Plotting Services Ltd., 160 Duncan Mill
Road, Don Mills, on a flat bed plotter. Line to line
correlation was carried out, but the regional gradient was
not removed. '

The VLF-EM data were digitized from the analogue records

and using the field calibration, the baselevel was determined

and the total field response was directly contoured while

the guadrature data were plotted as profiles, as if flown
uniformly in the south direction, positive values to west of line.

The source for the VLF-~EM primary signal was the U.S. Navy
transmitter NLK/NPG at Seattle, Washington, with a frequency
of 18.6 kHz. A duplicate unit of the Totem 1A was used

with a Rustrak recorder as a ground monitor to determine
changing signal strengths or breaks in the transmission.

No transmission breaks occurred, and no apparent fluctuation
can be seen in the signal strength records during survey
flight times. The data therefore did not require correc-
tions prior to contouring of the inphase, or total field,
responses.

The plotting was carried out by Data Plotting Services Ltd.
on their flatbed plotter from the digitized data. The
contour interval of the inphase is a minimum of 2 percent,
derived from the receiver output where a signal change of

* 100% is represented by t 1 volt.

GEOLOGY

From the federal-provincial aeromagnetic maps, and from the
ODM Preliminary maps P933 and P996, Houghton-Hough Lakes
Area, and Farrington Lake Area, respectively, the geology
has a prevailing east-west trend which turns to an approxi-
mately northeast-southwest trend in the area of the smaller
block.
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The rocks underlying the survey areas consist of an Archean
succession of volcanic rocks belonging to the Handy Lake
Volcanic Sequence of mafic, intermediate to felsic
extrusives, with.some basic and acid intrusives.

The geology of the area is described in great®detail by

W.D. Bond, 1978, in the Ontario Geological Survey Open File
Report 5237: Geology of the Houghton-Hough Lakes Area

(Savant Lake Area), District of Thunder Bay, and the westward
continuation by Trusler, J.R., 1975, Farrington Lake Area,
District of Kenora, Ontario Division of Mines, Prelim. Map
P996, Geological Series, Scale 1 inch to 1/4 mile or 1:15,840.
Geology 1974.

INTERPRETATION OF THE RESULTS

7.1 The Aeromagnetic Survey

In geophysical surveys for mineral exploration, a magnetic
survey serves a dual purpose, to aid in mapping of the
geology, and to ascertain if any conductive horizons have

a magnetic correlation which may be due to sulphides such

&s pyrrhotite, or possibly graphite associated with magnetite.
The distinction between these cases can often be very
difficult.

The present survey was flown in conjunction with the
electromagnetics and was designed to provide high resolution,
more comparable to a ground survey, yet avoiding the high
noise-level encountered by the latter due to nearsurface
very local sources.

The results correlate well with some of the lithological
units shown in the maps P933 and P996, but the smaller
units are either too small for the resolution or lack
sufficient contrast to be represented. The large basic
intrusive south-east of Farrington Lake is well outlined
and the high degree of inhomogeneitv is evident. Similarly
the large granitic masses along the south edge of the area
are well delimited, but show that to the east a large
number of inclusions of basic rocks probably are present.,h

The mafic volcanic unit which passes through the south. end
of Farrington Lake is also dlstlnct through the presence of
higher magnetic activity. ‘ : :




Further north, the magnetic contour pattern becomes strongly
banded in an east-west direction in part coinciding with
mapped mafic volcanic and basic intrusive rocks which are
relatively thin., Magnetic "ridges" are also apparent within
the intermediate and felsic rock units probably outlining
separate volcanic events by means of varying magnetite content.

The total field magnetics over the smaller block is much

lower than over the large block. Only moderate anomalies are
present, except at the south end where an anomaly is 300 gammas
above average background. 1In this area, the geological map
shows a folded sequence of rather alternating intermediate and
felsic volcanics. The anomaly is possibly an expression of a
somewhat higher intermediate to felsic ratio than further ucrth.

The lowest magnetic values are found in the north-east corner
of the block.

7.2 VLF Electromagnetic Survey

In contrast to "conventional” electromagnetic methods which
are used in geophysical exploration and use short distances
between transmitter of the primary field and the receiver,

the VLF~EM method utilizes powerful transmitters far from the
survey areas. Furthermore, the primary signal is a very low
radio frequency, many times higher than the normal geophysical
frequencies of 1 to 2 kHz. The transmitter used for the
present survey was the U.S. Navy submarine communications
station NLK, Seattle, Washington, transmitting at 18.6 kHz.

The remoteness of the source ensures a plane-wave uniform
primary signal only affected by the geology at the receiver.
It is thus suitable as a mapping tool. The magnetic field
component of the VLF signal is elliptically polarized in the
vicinity of electrical conductors. The Totem LA receiver
used for this survey has antenna coils oriented in the x, y
and z configuration to measure the total field and vertical
guadrature component of the polarization ellipse.

The relatively high frequency gives high response factors
making it possible to map quite poorly conducting zones
such as faults, shears, porous flow tops, brecciated-and -
altered rocks, etc. .The increased sensitivity to poorer -
conductors also gives rise to responses from conductive
overburden. : :
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In common with the magnetics the VLF responses also show
distinct east-west banding due to contacts and volcanic
flows, but the detail is different. Not all the VLF
responses nave magnetic correlation and such anomalies
should be particularly scrutinized for possible overburden
origin.

Within the smaller block the VLF-EM highs do not show as
much linearity as over the larger block and also less
corrxélation with the magnetics. Much of the high response
in the northern part of the area correlates with low, wet
ground, and may thus be due to overburden conductivity.

8. CONCLUSIONS

The magnetic and VLF-EM surveys have provided very
detailed maps closely comparable to results obtainable
on the ground. The results wii. be useful in efforts to
correlate the geology and hopefully define volcanic units
for ground follow-up. :

RIC/tn Roger J. Cavén, P4
August 2nd, 1978 Chief Geophysicist
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MINING CLAIMS TRAVERSED
List numecrically

[prelix)

essvsssessrns .

SPECIAL PROVISIONS

CREDITS REQUESTED

survey.

same grid.

ENTER 40 days (includes
line cutting) for first

ENTER 20 days for cach
additional survey using

Geophysical
—Electromagnetic

~Magnetometer

versrsrsnren BB d QLODA

{number)

F- IO, 3 3 1.1 RO
........... wPa 39656 .,

conrsesrasteane YT ITTTTTTFITIes ereressrsaans veerernerinans
DAYS

per claim S P TRY S P T PPN sessreerssnens

T T FOY PN P seressens

[ TP T S T T TSN sevesersseane cresesses

1RBORNE Clqm (Special provision credi

- P 5: Magnctometer

DATEAugqust 9, 197851GNATURE:

Jlectromagnetic
{enter days perlaim)

—Radiometric

Geological revererrersreREsIesnaaeReEeOSetSeRR LR OeRrRTEEs Nt tee bRt ntse

Gc‘,c’!c"‘ical PP ISP EN NN e RINIEIORANREIIINIIIIINIICEIRIIIOTSY sRevsesrsansennsens
ﬁnol afply to airborne surveys) )

/{i;!le“ 4//

.ndlomctnc

GEOLOGICAL BRANCH

T T T Ry Y P T Y PR T Y aesranene

}!lho;/yf chon or Agcm vveereseveresers rrvrressrecseiorerosssracernn vevbervreseserranss
PI{OJ ECTIS SLCI‘ION ‘&. ...... cesersone ST Geeseseareerentsoscsssanine vevesrsassresune
Res. Geol. Qualifications —Zad@LfG - L...oocreoreesressesescresnsesssssesmssesessesee
Previous Surveys
Checked by date reseresesreristtisitenaiseerereetstteauerensasrrnnerstnserert
 GEOLOGICAL BRANCH
dﬂt(‘ S L O U S L A R LR EU R OR IO RPN

If space insufficient, attach list




SELF POTENTIAL
nent Range
Corrections made
] crgy wmdows (levels)
: chght oi instrument : Background Count
Size of detector

Overburden
o : {type, depth — include outcrop map)

OTHERS (SEISMIC, DRILL WELL LOGGING ETC.)

Typc of survey

: lnst}umcm

ccuracy

f aramctcrs mcasurcd

hwUumunb) Barr;nqer AM-104 and Herz Totem 1A (NLK-18.6 kHz)
{specify for cach type of survey)

: 2 _gamma and 1 pexcent
' : {specify for cach type of survey)
Axrcra{t used—Bell Jetranger TT helicoptex

Sensor aluludc

- mer

Line Spacing

hlcs flown over total arca 4396 ._Over claims only
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“Natural = 'Administratio Unit | N S
“Resources ' Branch Work Credits 2,276
Recorded Holder
L Lo , Alan Best
'§ Township or Ares
B Evans Lake

Type o! survey and number of
Assessment days credit per claim

Mining Claims

Geophysical

‘ :-Elgctromagﬁetic ’ days
_““':'l‘d‘a'gnf‘etbmewr 32 days
,;»’..?rliadlomalric days
‘ Induced polarization days
‘>gecti6h 86(18) - days
Geological : days
:(ES;Aoéhe'm!ca! days
i Man days D Alrborne (B
:‘j ‘Spaclval:'prov;sion g Ground [J

No!ice of Intentto beissued:

D Credits have been reduced becauss of parlial
~ coverage of claims,

D Credits have baen reduced because of corrections
to work ¢ 2ies and ligures of 2pplicant,

{3 No credits have been eliowed for the following
mining cialms 2s they were not sulliciently
covered by the survay:

Pa,

391653
391655 - 56
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The Mining Recorder may reduce the above credits if necessary in order that the total number of approved assessment days recorded on
each claim does not exceed the maximum allowed as follows: Geophysical — B0; Geologlcal — 40; Geochemical — 40,
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Ontario
Ministry of Notification of recording
o Natural_ :
- Resources of assessment work credits

[3 e 3
Y ." [ : Q !‘W:ﬂ ,::\ v
- & &a'é.g(u.‘%ié:‘{“’ RECE\VED
AUR & 4 10
Lands Administration Branch AUG e: 21978 AU \978
Mining Lands Section ' T
Ministry of Natural Resources /{“NING Lz\f'\’Dj SECTION LANDS ADMINISIRA“ON
Room 1617, Whitney Block , o Ie ! "
Queen’s Park, Toronto L?_!\t\c H
M7A 1W3
Date of recording of work: August 3rd, 1978
Recorded holder: Alan Best
Address: Savant Lake, Ontario
Township or Area: Evans Lake (M-1774)
Type of survey and number of
Assessment days credit per claim Mining claims
Geophysibal
Electromagnetic 32 days Pa. 391653, Pa. 391655,
_ _ and Pa. 391656
Magnetometer 32 days Pa. 391653, Pa. 391655,
. and Pa. 391656
Radiometric days
Induced polarization —days
Section 86 (18) _days
Geological _days
Geochemical days
'," Man days [J Airborge [;
Speblél provision O Ground (]

| Notice to recorded holder:

(O Survey reports and maps in duplicate be submitted -—————&ﬂ‘g[éﬂ?————
Mining rocorddr

to the Lands Administration Branch, Toronto with- Acting

in 60 days from the dats of recording of this work, ¢c. Roger J. Caven-UMEX-Don Mills.

, ' Alan Best - Savant Lake

[J Reports and maps are being forwarded to the Lands
Administration Branch with this letter.

792 (6777} . - .
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~ Ministry of

Natural -
~ Resources
Ontario
Your file:
1678 12 28 Ourlite: 2,2765 .

’

Mr, Albert Hanson.
Mining-Recorder.

Ministry of Natural Resources
P?.0, Box 669, Court louse
Sioux Lookout, Ontario

POV 2T0

Dear Sir:

Re: _ Mining Claims Pa. 391653 et al. Evans Lake, File 2.2765

The Geophysical (Electromagnetic & Magnetometer) assessment
" work credits as shown on the attached statement have been
‘ Bgroved as of the above date.

‘Please inform the.recorded holder of these mining claims and
so indicate on your records,

Yours very truly,

. ' 4“1
&A T T Ty leSTRY OF NATURAL RESOURCES

(/J R orton
7~ ‘Acting Director. RECE‘VED
" Lands Administration Branch
J)\NZ 13/9
Whltney Block, Room 6450 ‘ _ ‘
" Queen's Park. . RESIDENT GEOLOGIST'S OFFICE
Toronto, Ontario SIOUX LOOKOUT
M7A 1W3 ‘

‘Phone: 416/965-6918
-vl-)‘lti:ie '

. Mr. Alan Best
ASavant Lake, Ontario

Union Miniere Explorations and ‘ .
“Mining Corporations Limited
:Don Mills, Ontario : ‘
Attn: Mr, Roger J, Caven ‘ :
e i o, _ . -
“Resident Geologist J
Sioux Lookout, Ontario




A

"R ADDITION AL

1 NFORMATION
5 EE M APS:

\

S T/0725E —0070-Al 4 I-A




St ———

"LEGEND o o _ T

hgoo;qmﬁmotf.nﬁ.A—-F’;*Eﬁ
100 _gom..-;.;;.. _-—"‘",r

SN
b

-

RSSGI" J. C-;av.:_] :;.'

dan
90°45

Hough
Lake

Houghton
Loke

-LT"."“_'

THUNDER BAY DISTRA

Lawis
Lake

Por?
Qr Loke
SAVANT

LAKE

KENORA DISTRICT

INDEX MAP

| ms.952.1 e lr,.»;
OO/0 -ﬁ’ #'M?p

'TOTAL FIELD MAGNETIC MAP

50°(g'—

SAVANT LAKE AREA

ONTARIO
UMEX

MILES
/2 _ 0 \/2
——— ———— ——— =

F:—:q
i/2 o /2

KILOMETRES . Appendix "E"
io78

A

SCALE 1'=1320' JUNE

CF

W poiiissonmianiwity

e
S

o0 e

a

H
T M e e

\
P
¥

0 Sy ?\

Y o

g S
. hded

LS %
g M
. w
4 _
A P

-

5 N N ) ey,
N R ot B e

N ) T S
e e O g B e m%dn ﬁ_,,ﬁ“ P

= 5 et

o A R

s

e i ;-{» A g

. i
Lt

S S S et R g 5 ko g g

¥
&
g
&

. .:w‘ R 7o e
by

CONANT TP

i

/ 9} : ? '*"’“’;"\. :

R
i, .

%

i,
ST 4

{
:
§
:
k3
]

1
E?

NS AERODAT

L UMM SRR

52J07 SWe027 S2J07SE@d7eA1 HOU

- LEGEND

F Q"
4

£
¥ F-

! o =
f Romer ). Cavén

Houghton
Loke

- - ———

Loke

KENORA DISTRICT
THUNDER BAY DlSTRﬂ1

SAVANT

INDEX MAP
LAKE

SQalc

' C &MILES
r—————— _
NTS. 824 ,f’*}

50°19'—

Map

TOTAL FIELD MAGNETIC MAP

SAVANT LAKE AREA e ECEIVED

ONTARIO | AN WO

I%

UMEX RESIDENT GEOLDAIST'S OFFICE
SIDUX LDOXOUT

MILES -
t/2 ' 0

L. <
)

[——— 1-'
1/2 6' /2

KILOMETRES
SCALE 1"=1320' - JUNE 1978

Appendix "gw

[



[IEnAll
&

-

“F"
Appendix

Appentix

1978

/2
=
JUNE

1978

N P 01 B 2 P R

1/2
|
JUNE

PR

. Y Lo i - ¥ N e
y . . . : i - . ’ . s ) . .
1 B T . ] .

) NPT e A . H 3 o g h E § ; TN - i ... { .;. } % ..‘r» oy W
_ ..‘.‘ K .. ‘..,... » H " : . ¢ o4 e . ) ) L% . \ ) N . ¥ . % . : | - e ».JM
|
i
I

—
/2

Houghton

Port

Lote
ONTARIO
UMEX

 MILES
o
0

KILOMETRES

Pl w—————

15WLSI0 VHONDN

Lake
\;
SURVEY

Mop
"'MILES
‘0

v}

ONTARIO
p

UMEX
Mop
VLF SURVEY

KILOMETRES

]

12161810 Ave ¢uIOZDIP

- -
13141510 YHONIA m

e b it
bt

SAVANT LAKE AREA

1/2

.

ww i
M
Ly

e A P.,:.f.fﬁ!qﬂw "
[

auiLEs

SAVANT LAKE AREA

/2

a..ix&fnxwa},?ﬁ;zr...:.111..(:.?.3&.1,.:.; -

1320’

’ 4”ILE§
_uz

52 TJ0FSE-0070- Al *& ..

Loke
Scale

Lewis
INDEX MAP

Scale
1/2

INDEX MAP

SCALE ["=1320'

T

NTS. 524

59—3’/0?’56"' O O ‘ﬂ\ * A VLF

R

R
ri
m

&n

-

7
. . . E x...}.,.,
: e €A g e 2 g ey S e e, et Vo Phonma ey e e e R e T PR N U I i ; g - T '
. . et . s ~ - AN i AT S R e g “ e, O NS R
m . .. " .« 1.. .. . ,
“

s
e Y PV NS S - .7 S

At s SR o e R ok e P o a8 e

Y

oner J. Cov

|59

&,
l\v‘ ‘

;] v
K -
O

.
3
1
1
i
kS M . 3 : 3 o : g by e T,
. : A - ™ i R H . A 4 e ’ : 8 BT .
. : i - ; RS . : : P . ", : 3 : oo T g
. E A H R A ! . . : i Pl
A 5 + y a Y P B o o s A P A A S+ o ne . .
. ~ . . ; SR e b e 8 30 e P B S .
- . p p B 5. . ' » : : { 4 ) = "
. | _ _ . SRR . by | - %,
H ¥ i
i

oo S i oA e

N

N F o n e A e P,

o
by

oot

—
xﬂif

o
7
f

Fra

s
: et
D e

."'7

v--ln‘;,i,-.\,.w_.m\..m.m‘,...“‘ e

h 1

I : ’
i oo RN ]
i 3

)

oMt s e ot e S 5 S o et s 5080

N

Y

3

v

i

.lﬂw.,&o*!?i{?&i«?;.i..\...?tr....mr.;,:. .

A

Ed
%
3

e
I i N SN

e “«])I,clsaqu»wﬂ;?gyiéﬁiumw N

FLIGHTLINE

FLIGHTLINE

S

i
- f
TG

- o
s R
st

s &l
& &
n ..m .m M
e 5 5
- - [F1]
FE I oo %
m_ﬂ € & & & mnu ; % o
g i
m W m m,,.?. O WL _._.E._...F.._.F:._.EL .
2 & ; %
T} o M.. . u ‘ 7 .
2 A\“Vg&\ma
e O
: i/ AN o)
{ - ' - \ ﬁ
- G N, N <
| 18 252 7/0% SN T (1K - g
; L iy A . , & . L} }
M 4 :atﬂu a8 . 0
N o0 ‘_. £ - bu
> =y Ny LA\ i NS o
- \ RN 2
m, < w Y 3 w
| [0 |
E i
- §

et 88 sttt 3,?4!&,%5‘:&.5&:!{5*;&,}??13 P

T LB i R P T A B £ TS | St T A R gt SO i e e o . . . y ~ '
e

210

N

SPUGTSHAR27 S2J07SEQ@7RA1 HOUGHTON LAKE

ll

I

: . s e e e st I % A e 5 i A b 3 A e b £ -
mf«,w...r . 3 B i Cadied . . , " v, § ? . . R N - . .
A F g § L ’ X i. * B ',
i . i 3
£ b | N o 3 SN .

. You

;
{
% . .
.Mwmw#w%mem%Qtwwgwwww,

#

R ——

I




