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This report contains a description of the
flying procedure, iz equipment uscd and our inter-
pretation of the airborne magnetometer survey. The
map to accompany this report covers a total of 792
line miles in the Horn Plateau Area, N.W.T. A Bea-
ver CF-JKG equipped with a Barringer AM-104 Preces-
sion magnetometer was used for the survey. The op=
erating base was Fort Providence, N.W.T. The survey

was flown on August 29, 30, and Septembexr 1, 3, 1970.

SURVEY PROCEDURE

An approximate speed of 90 miles an hour was
used at a terrain clearance of 250 feet. A normal
S-pattern flight path with 1/2 mile turns was employ-
ed. An equipment operator monitored the instruments
and logged the flight details. Navigational mosaics

at a scale of 1" = 1/2 mile were used for control.

A line spacing of 1/4 mile was used.

MAP COMPILATION

The base maps are uncontrolled mosaics con-
structed from 1" = 1 mile National Air Photo Library
photographs. These mosaics were reproduced at a
scale of 1" = 1/2 mile on stable transparent film from
which white prints can be made.

Flight path recovery was accomplished by com=-
parison of the prints of the 35 mm camera film with

the mosaic in order to locate the fiducial points,

DATA PRESENTATION

A map of isomagnetic lines of the total mag-
netic field is presented with contour lines every 20

gammas .




BARRINGER AM-104 PROTON PRECESSION MAGNETOMETER

total magnetic field has a sensitivity of 5 gammas

and a range of 20,000 gammas to 100,000 gammas.

DISCUSSION OF THE RESULTS

Block "A"

In the south=-east portion of this block, it
is felt that a change in rock type is causing the
1igh magnetic intensities, probably basic igneous
rocks. The depth to the top of the basement has been
estimated to be 2060 feet.

No structural features, ie. folding, faulting,

etc. can be correlated with the magnetic data.

'\) -n. i t = 1‘.'.

R.'J;:dé‘Carle

LTI 4%




F AT AN IR Y RSN AL RS A - § 1] 1+ EIR S, L BRERSEEE BEENE L i sl p 48 S0 SRR R HEIRRLER BT e R R R R A T RS e e
{Joins Wripley 93 NIWIHmIus NI

N/ y : :
i - - \ ey . el > ¢
H { X J ’
i \ \ / k 1 i J
o i ‘ “y NEXE i ’
; o
{ {
) R { -
k 7 :
5 I
YV - ~
20 \
A\ o = el 1
-
“. -
H .
\ 'y : {
! i Clive 7 B -
-} loaks 13
{ - I
’ <
!
10 ey b s
- ~e \s L
[T s o
O -t =

\ iy by e Ui g
edpadal b bl L
3 A

‘
f
Lt
) S
L
Lo}
At
- ’ i e A
{ /’ = -
'3 -4
4 F
—_ | T
i W
¢ 7
0es -
952 - e
e l:![r.’,’l'.’f ot =

] TR I 8 | ] Fia i ey
B B B B B e

~

1 B ¥ =
Jlaenell .

e ke M ey AN ¥




e ———————— P

'

S eSS S ="

— ——

62%

SR R e |

120° 507

| - : T |
i 3 : AR
= s (sl
- AL T {
¢ b~ — VLA EEhAY =
— / e n-
I - ” .
e ~ _,f\_/"- ) , wis
ST FVa e T ~C g
- =) 1 2 -

5 55 15 A5 0. &5 T 1 19 5 5 Y P Y B ER SN A

e oy P )
o ot
e
- - -~
- * 1 -4 -
[} [ b L A \ 5
r \ e o ’_f - — — —— :
- . L
ey Ty -
,“I. — 1
5 - CEdens 574
e TE

; IHS --:-/ N Mornell
) bl £ 2o . Luke

o/ 4
. 1 /
3 '_,_/ - i
AT
/ot 3 |
/ = b O
- s =
— - \
. / — e
et iy
' 5 s )
e s X v
: ~ YA, @i %

S o !
C ‘ ;
I ]
4 4 "t
o~ i ¥ ,
g

[P Sy
2":'.!_ ¢
- 0 8 . .

CRURY I A 6 B S 1 B T I S U e 8 T R

'ff'u’lun':_“'-“'l. 1-’._:-_-‘

2155
. A
(] . )
Y R AR
{anfy -
Y
4 6
Brmi-ty <!
j 2650
\

AL

CRT I 10 U BT I 60 O T T I Ay e B N T T A SR (A SRR TR R R

20!

10/ 1190 50/

PEIENENED S S-S S-S S SR

— -
. » .
i . - -
iy ) e -
e = o
HOA
= ’ -

(U

At




&

,-\.

DN DA 7

AT
N NN

13
L4 ]

{ "’,’h.ﬁf‘—“ t)

: :'n .
A L
- ———
— Yepe Loy

AT A A
N AN o

f:;ﬁ"i ( it

™
(A

‘\“ s (!_

e AT
X '“1"“‘{4-“ ot i

]

T

s

i :
} i
4 i
]
)
i
2
i
i
4
|
i .-‘ /
PR A
P |
F L ..'
i
!
¥
i \
s i
i
ok l'_
] s {
-’ Ay
r 5 X
'
| | AR# + i
N -
i 4
ree ] b SRR,
. P

i
*
'
o
y 5
Z}’
s
o o) {
ol bag
£
1)
' .
¥ g’
et |
-2
j -
4
’ : ‘J.?
FEW
i rfaet 4
,‘.{f__} pet i
L .
3k e
J

[

o~ %, b
Sy
-ﬂb 3
‘-‘ v

A i

31
3-'1 " ‘;‘:,j'“ i VY b

A28s

%

o

| 21

AR v e
NG

S

¥

=
-.l-

T
" 8

= AT

e -
-

| A
_‘*..IE‘ G NIRRT ._w. \..u"m-:”‘;i"r mefa Uiy 0t
S AR S Rl R

i ‘;;,\‘ A PN e e

-, " el [ AR
LT ;—{g'\%.g':""?'ﬁi‘eﬂ .

)

A
y=

(=] o
g,
e

—
:??&LEII el
e ’0‘_&",

Lo By

: : Sy
(o, AN
£ 5 s ol ; o Afe . h N, : . . ) !
A VS t g/ £ A B B Al U]+ ar] ; . A \ & ; o ) e PRy | & ; AT Yy *d i o AN s A
: __x.>'f-<§ v Pa A [ Frd VL A b o M A A B v / | : N L A - — L = ' X0 e T g ! : 2 NI I
N : ik S - g ] ; - ; P

DAY
N R T

(A

%}

- L s £

¥ AN
% " 1 = :p0
S

;‘ T ‘.. <,
TR \\
sl IR O\ o 3

e

" ; uj r
; oo | s pano el 2310, Yol SR T il (e | "l"
17 B o 4__—0‘(&?_ £ i s‘.?f}\ NG 4
O R e 5
.‘cn‘.‘_ iy Y

=il ’1‘ s

L]

L v
%

J 1!.-(,'1'-)0.'1
oy RV AmTT e d BV s 4R
) > Liea Jagi 27 # ’ . T .
u'l v -:n Na ~ 3 .j; / -!"-",‘ Aln / 1 m'"y ""'

B4y RN

T AR

e ey |
Canel DRI b PR

|

- i

- & = W - {2 w % ¥ ‘.;r,p - _\-r . - .
’ : ]

. =

4 -
&

g 23@0EC
- ‘_‘7.4; LY 59“’ -

AR A A ST 219G LR
. . St o F Lae 5 ™ 5

\RT A e

A
Rnds
o ¥

Birp st ISy il e 8 = :
g R AR N ON A

N

Mo

\

TIND

L 7 7 lg,pAQ",ww T "r"-Ja'?';' &
i 2 ‘:)'L" :

: Al

)

7w

P RS 8

INg222

L N T PULEN 4 aibd v . :
280 T T ”;p TN NN I,f‘ iy ; Ve B : N = - —
: T ' e i P ST R G N ‘ Sy :
Ra i o T ; i 2
- '7230 '\ -:"'35'0 - & e Pz "‘“ } .};‘ ;‘:‘ | ﬁ'\ :" . .’ LE U o s e — ; -

T Ty o F I ——= o
AR | EEECLE G ST
: " - ~ Ly, o | Y s

v ih, -

£260:7 7 | L 2/90'7' ik Pm 75 5 2 -
s Gl NN A TR T AR :

M|

.;;‘, e

T =0 2 ; 7 oI5}
- - |"i"‘(l 7 - £ o ek 1o F T fj’;{ i /s o, -5 . - . o &
{ o B LM s . L AN SR N 4 AR o e s
7 Az s mﬁ%-ﬂ&*ﬁ.iﬁ:‘}@» ‘k’;ﬁf’ﬂ}‘# i =5 ':t“!" Lo : e T
) P i S e RS- W i AN, AVEHNAYY N ‘\__'-\\ § [RA e R i i s e == z A, AR | B : S e S el AL T R "":*"{"'5 Lo 1
; : +2a) y ; N T . s et ’ ’ - 5 o 3 ; } } 3 K ],

e o

_‘ ¥ P 0‘1 ‘- » - 'A_-v..i F}’ pw_ - ST "'. M
X i . -."n An.‘ e ":'F.q';‘l"zé-'f‘k!j.: iy ‘E » - ‘A YN —— . l'\ig"
4 Ty N 'rﬁf‘{‘flt" L I, s LTS Sk k72

. b AN A Y 4 1T - v Ll el il Leate — a
TR s : NN Ol X TR 7 AT A LRSS WSS byt o S S e RO PTRT e P (e | P T
- - r T oA B R L v o . i 1 ¥ On i | 3 J -

- . - 74 ‘ i W L
e
o G2

-D'I.\
AR

() o
Y L
ze8s; | ‘A::;

PR P n 22T T { - 4 5 T e iASL s
LT RN e 5 R T e Do ettt e R ) et
I T . 7 ! (2 A IR T g BT =) AT T T P
A STt g NS G s 'r;t-;.,‘"f:f’-": b Y 3 e TR
0 e e P e R o AT (LTI b Dot d) | Beall LnlRl AT aen PO e Vel UL :
L A pEr R iy o AR
e R ST .-'j‘ i‘.’ﬂ:igr sTAU S ‘f"‘t'.‘i‘/ﬂL ) — : |...f aean -'!ﬂ. el B .~ Tt ]
Py = e A e 2 LT s T 5 '-..- & =T 07 0-1 -J..:“ ; ‘-‘ L.} /¢ fES = g e D 31 'f »
-ﬁ;". - T | ,qﬂoq ',‘_.": ‘u““"'.,g ,%JE;WQ ,_?u "--' "_l'l 1 5 '* 'T \,5_3?' of -l il - a : NN 3 \
) o - - - s - p- , .‘,‘,» b &, (i ,‘ _’_"_,'l B i;',.i‘ .:“. A ot ( f‘a' _‘”‘ s, 2

[ 7 ps00 1 T
L 23¢

DL Sy

7170

2150

7

(2290 | 7300 l};’h
: o

"‘H.{»!

N > y s ’quo.l}“‘; 25 n I
o R AL CAlas A ISR ay
9 el e Ul e M \
] et joi g f Rl
'F- ¥ Eicad e A
Afk | YA /]

.!'

§ X . b

¥
¥

320 1 2200 N,

A ! T
SifiE e ‘:z".“."b" o

N2 700 I\ & ZA B | o
“ 4 Tad

S Zeo | )

7040

Ty
U 7 .{ild

o - 1' o Wi : . o |
Yook Narea Ui
ol iy
A &

QUESTOR SURVEYS LIMITED
(1. s ?

CONTOUR INTERVAL 26 Gammas
N T R, .y et (i QUESTOR \veSTERN DECALTA
Sl MAGNETIC DEPRESSION <A Tkl PETROLEUM LIMITED

ISOMAGNE IHHC  LINES (Absolute Tatal Field)

T

Scale = 1 Inch : 2640 Feet




.

L= v
TR
A

TR S e
ﬁﬁ':. . ]

'
A v
i
3 R
TR,
ekl -
i T
i Rty

-
T E et ]

LA
P T i

v
R S e B 1 5
MR .,'.‘_'.,“J-'-«_‘l.f
1 3 p
3 S s
S i
e e

= e

' - : - - -" L ,,r, 7-. _‘-“"-'éz-l‘:ii”‘ ,I ALY
. e ~

Far e 4 ‘tﬂ:"-ﬂl"\'*.'f“ .

b e S TS i e O AN L R AR S ) et ')

; e e s TN 3
R L,

ettt T [

iy

T » AT
LA A

\\v“

u

X
Y
-

. P

#

i O T
oAy A N e
‘ L ar L |
L LIRS A ORCA L SO0

- L . : X ¥ '.Il.: .A - — RIS - 7
§ f S ] G- af L BT
.)j}'--,. P ——- .

L:JJ?-:_'(TF?; fih

A e a e

{r l.“t. )".’;‘_’:,:‘:_:*h{-mi‘. (

«
by
>

§
vl
v
)

XA
Le iy
-
o Bty
L1
R

*
)

\
T

14,
0

¥ e, ] f . o SR ®, %
) X Flfory Y (O E LR A e TR \ B A ol ‘
- = 1 A et ety ; J \ \ N : N ;
: = ‘.‘J.I.‘:‘ : 5 : o Y ;e £ ’ b 4 - b .' " 1- '
BT B e B L Ry ey W A [ E A N e
£\ ‘\"‘*";1. A ‘5:1\._’_ Sl 1/
: |‘l-'.‘..‘f BN\ )

- -

592 oA

"
L J
7

- Ay
Stk Aud st
. e prem— s S 25E
Ly O ¢ A 1
R R el
- ) o .
» % ¥ Iy 4
AR )

; )
§ D

- o TR

LR )
Ty {

'.ﬂ"‘:'_d i.'.‘.r

-+
b iy

AN
ATl T Y
—~ ‘r POl
_._____,%WI l-»- N ‘

—— o — S &

"ﬁ??‘:é ] ?"'70 4 ! IE. ) %
i B R AR s 1 7. ks |
%! SRR T R S

n M )

f‘f'r_ v

/e \

'}

7l

* ¥ & 7 ‘_.
¥
X T g o 2 $ ., I 4 ‘;"n‘r‘l!;
= i d v
4 pEo e ‘. " . A
§ .ﬂ'..‘ .-"..’; " ad L v

' ;,' - ¥ ¥
i - . - B
L1 S0 3% \ PRGN - el %
NI £ S o VAT e N 3 SR
- 3 y 4 ."—-_'--- :'\‘ : . A St T oy
j =T 37 TP T | e 7
f = Wl . 3 s -re G . : \

¥l e !- ./ 7.‘ i . 4 Y,

1%

) " l_"‘i': Al ,‘I "

o) ik i AR

-P"w. Vot <-_\r‘-i" : :
SR T
4 # F foa 91 W
My = L e L o

y 7ALL

EiLan
TR S . '

) E Y \ >

S5 AR
Lyt | g ¥ el
- -

: X I
. b g
Y .‘,'r: 1
SRR 0 N
iy ;
3 l!-.‘-’? ) :_'|"'_'. {

'y
S ok

1

sl RO 'b'u |
(¥ A -2 sy ‘ %

X - \Vig 1 Y i - e 15

- f"_'] ?3“0

7
5
H

¥

n

“,

p |
T

—————
m———

' a - S|
m';JJ]J 4 B’(a\"\;"'-.‘\.;-. -
¥ v e J
el Y ¥
i ~ 3 g Foabte } -
2 e fopr ik 2
- Tt RS _..-;__-"_';f_fﬁ_!]':;-p e .jl :ﬂt:a."
r - . ,l g ¢ 2
)N P : a— £
R A A FIRE R0 I8 KR Ne T T
1 : ;‘ iz — s / 7] k gy

A s () - - \
4 | 12685 f0 M —
: : ; ; [ f - - o "
’--&L"" A
= - » -
f'Yf'"ﬂ,ri'T“-E oy =
(A

o

e\
e i - S

5
o

e I N
= Tzhio 1 ae: S i
R S sl e [ VA

_—

= B [ AL
R A ¢

1. P‘- — ...' -

Tz o0 ) 31800 £ iy 30804 1 X 3270 1%
——— ,' “"-\' (e I W [V
g Y o S 2 {

N

A
- LF ¥
- '-(I ’ ]

ISOMAGNETIC LINES {Absglute  Total

CONTOUR INTERYVAL

Fhight Patt Recavety

20 Gommas
FLIGH]

ALTITUDE

] QUESTOR SURVEYS LIMITED
Field) I [ l

PR D Rk
250 Feet fAbuJe Terrdin

Dt Fi'(';i:l:tu‘vr!
T
DEPRESEION

QUESTOR \vESTERN DECALTA '
i)

MAGNETIC

PETROLEUM LIMITED

v luured

! 0w
2 °]{ 2 FIENC
Seale - 1inch : 2640 Feet { :

1970 - 49 C




Ot mnd HAlD8

1:5; 1913

o‘:-f
o i:\ i"‘-R
&

HADA
%, onAwA &8 a0
(o W
Yan Affnirs & WO

QUESTOR SURVEYS LIMITED

ATRBORNE GAMMA RAY SPECTROMETER AND MAGNETOMETER SURVEY

AREA 1970 - 49B, C

PERMIT NUMBERS 4541 - 4548, 4698 - 4699

NORTH-WEST TERRITORIES

PREPARED FOR

WESTERN DECALTA PETROLEUM LIMITED

NOVEMBER 1970




CONTENTS

INTRODUCTION . s vesseesns

EQUIPMENT.I.III.....II.

SURVEY PROCEDURE..s4s4..

MAP COMPILATION.:+0s e

DATA PRESENTATION......

I‘ESUL’I‘S-.----.I.'DI-'OO

OOOIllool.i-l

BRIEF DESCRIPTION OF THEORY.

sesesessenl
cessssanesd
teesesennssd
ceeseseneed
ceeseesseed

..lll.l...3

INTERP‘RETATIONIICIll...l.‘ll.....l.l..ld

SAMPLE RECORD

AREA OUTLINE




INTRODUCTION

Questor Surveys Limited performed an airborne
gamma ray spectrometer and magnetometer survey total-
ling 2175 line miles on Permit Numbers 4541 to 4548,
4698 and 4699 in the Horn Plateua Area, North—West.
Territories on August 29, 30, 31 and September 1, 3,
4, 5, 10, and 11, 1970.

A Beaver (CF-JKG) on floats was utilized for
the survey and the operating base was Fort Providence,
N.W.T. A line spacing of 1/4 mile was used. An area
outline is shown at the end of the report; this is
part of the National Topographic Series sheet number

85 Nth

EQUIPMENT

The aircraft was equipped with an Exploranium
Corporation DGRS-1000 four channel differential gamma
ray spectrometer, a Barringer AM-104 Precession magne-
tometer and a Bonzer radar altimeter was used for ver-
tical control. The outputs of these instruments to-
gether with fiducial timing marks were recorded on an
MFE (Mechanics for Electronics) recorder using heat
sensitive paper. A 35 mm continuous strip film camera
was used for recording the actual flight path.

Three 6" x 4" Sodium Iodide crystals were used
to detect the gamma rays, and a source of cesium 137
was used as reference for the Spectrum stabilizer,
The window widths of the differential analysers were
set at 12 1/2% of the energy peaks of bismuth 214,
thallium 208 and potassium 40, For example, bismuth
214 has an energy peak of 1.76 Mev and therefore the
window width is 2.20 Kev.

The sensitivity of the potassium, thorium and

uranium channels was set a 1 cm = 20 counts/second and

the total count at 1 cm = 160 counts/second.

nm'




A time constant of two seconds was used.
Spectral interaction was eliminated by the use of
subtraction circuits.

The channel positions from top to bottom are:-

Altimeter

Total Count

Thorium

Uranium

Potassium

Magnetometer

The gamma ray spectrometer channels show an
increase in the count rate upwards and the altimeter
channel shows an increase in terrain clearance down-
wards. The altimeter scale is not linear; an example
is shown at the end of this report.

The Barringer AM-104 Proton Precession Magne-
tometer which measures the total magnetic ileld has

a sensitivity of 5 gammas and a range from 20,000 gam-

mas to 100,000 gammas.

SURVEY PROCEDURE

An approximate speed of 90 miles an hour was
used at a terrain clearance of 250 feet. A normal
S-pattern flight path with 1/2 mile turns was employed.
An equipment operator monitored the instruments and
logged the flight details. Navigational mosaics at a

scale of 1" = 1/2 mile were used for control.

MAP COMPILATION ' =
The base maps are uncontrolled mosaics construct-

ed from 1" = 1 mile National Air Photo Library photo-

graphs., These mosaics were reproduced at a scale of
1" = 1/2 mile on stable transparent film from which
white prints can be made.

y Flight path recovery was accomplished by com-

parison of the prints of the 35 mm camera film with the

mosaic in order to locate the fiducial points.




DATA PRESENTATION

Maps of isomagnetic lines of the total mag-
netic field are presented with contour lines every
20 gammas.

As there were no uranium anomalies intercept-
ed during the survey, a detailed gamma ray spectrometer
presentation is not covered in this report. A set of
Mylar copies of the block areas with the flight lines

plotted will be submitted for the clients own use.

RESULTS

To obtain maximum use of the radiometric survey
data, contoured maps should be made corrected for al-
titude, build-up factor, Compton Scattering, diurnal
changes and instrument drift. Ideally, acquisition of
the data should be by digital means and processed by a
computor. In this survey, however, economics did not
allow for this sophistication.

Anomalies arise from several sources. One of
these is from actual deposits of uranium or pitchblende.
Others may result when passing over boulder fields, or
when passing over outcrop aftexrx flying over covered
areas. Anomalies may a1§o result when altitude decreases.
These, however, are easily iecognized and can be elim-
inated. Geologic contacts may also be spotted such as
between sandstone and granite. The background is much

higher and more erratic over granitic areas.

BRIEF DESCRIPTION OF THEORY INVOLVED

Uranium 238, thallium 208 and thorium 232 are
long lived alpa emitters and together with potassium 40
(gamma emitter), they contribute all the natural environ-
ment radiation.

Uranium 238 is measured indirectly from bismuth

214 which is a gamma emitter. Similarly, thorium 232
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iz measured indirectly from thallium 208, also a gamma
emitter. Bismuth 214 and thallium 208 are daughter
products of uranium 238 and thorium 232 respectiyely.
Potassium, however, is measured directly from potassi-
um 40.

Bismuth 214 and thallium 208 were selected be-
cause their energy peaks are above the 1 Mev level and
in airborne applications energies below the 1 Mev lev-
el are difficult to resolve. Equilibrium in the decay
series must be present in the U and Th series to give
an accurate indication of uranium and thorium. This
equilibrium is assumed to be present in our surveys as
no indication to the opposite has evolved.

Detection of gamma rays is by means of the
Sodium Iodide thallium activated crystals which emit
light when a gamma particle is absoxrbed by them. Photo
multiplier tubes pick up the light and produce electric
pulses which are proportional. to the incident light.
These electric pulses are integrated and recorded on the
analog chart.

Discrimination to the various channels is by

means of the gated windows which are positioned to sample

the energies of potassium, thorium and uranium.

INTERPRETATION

Block "B"

The magnetic intensities in this area are felt
to be due to the different rock types in the Precambrian
and where the intensities are greater, basic igneous
rocks are probably the cause. Prominent magnetic lows
have been indicated throughout the area. These could
be the result of acidic volcanic intrusives or minor de-
pressions in an area where there could be basic igneous

rocks and because of its depth, a low magnetic intensity

was recorded., The average estimated depth to the Pre-




cambrian appears to be 1500 feet.

It is felt that in the south-east portion of
this block, the higher magnetic intensity is probably
due to a change in rock type in the basement and not
due to the basement rock having a shallow depth.

From the magnetic data, it is rather difficult
to surmise anything in regard to structure, i.e. fault-

ing, folding, etc in the basement rock.

Block "C"

In the north-central portion of the block, it
has been estimated that the depth to the top of the
source, causing the high magnetic intensities, is ap-
proximately 730 feet. It is felt that the cause could
be a basic intrusive, which had evaded erosion, resuvli-
ing in the formation of a "hill" on the Precambrian
surface. If the latter does exist, it presents an in-
teresting possibility. It could be the instrument in
setting up a trap for oil in one of the overlying sed-
imentary horizons. Depths to the basement in surround-
ing areas in this block have been estimated to be be-
tween 1100 and 1200 feet.

A diabase dike could be the cause of the mag-
netic high in the north-west portion of Block "C". The
estimated depth to the top of the source was found to

be 884 feet. It strikes roughly N 50° w.

A). \\- t_{i‘. CII.;‘,;_'
R. JY de Carle
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