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Introduction

A quantitative gamma-ray spectrometric and aeromagnetic airborne geophysical survey of the Makkovik River West area, Newfoundland and Labrador,
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55°00" S S . . . — . - _ ; . . ] ) _ B 55°00 orthogonal control lines. The flight path was recovered following post-flight differential corrections to raw data recorded by a Global Positioning System.
& & ' ‘ The survey was flown on a pre-determined flight surface to minimize differences in magnetic values at the intersections of control and traverse lines.

Gamma-ray Spectrometric Data
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The airborne gamma-ray measurements were made with a Radiation Solutions RS-500 gamma-ray spectrometer using ten 102x102x406 mm Nal (TI)
crystals. The main detector array consisted of eight crystals (total volume 33.6 litres). Two crystals (total volume 8.4 litres), shielded by the main array,
were used to detect variations in background radiation caused by atmospheric radon. The system assembles 1024 channel spectra from the individual
Nal (TI) detectors with no loss of Poisson statistics. Spectrum stabilization is accomplished by matching the recorded spectra with several natural
gamma-ray peaks.
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Potassium is measured directly from the 1460 keV gamma-ray photons emitted by “°K whereas uranium and thorium are measured indirectly from
gamma-ray photons emitted by daughter products (2'*Bifor uranium and 2°Tlfor thorium). Although these daughters are far down their respective decay
chains, they are assumed to be in equilibrium with their parents; thus gamma-ray spectrometric measurements of uranium and thorium are referred to
as equivalent uranium and equivalent thorium, i.e., eU and eTh. The energy windows used to measure potassium, uranium and thorium are, respectively,
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X N Q!}‘ ‘u“”" O\ ‘ Gamma-ray spectra were recorded at one-second intervals. Data processing followed standard procedures as described in IAEA, 1991 and IAEA, 2003.
:9// ‘ X \ KK & \S&%‘ 2\ XN < A T \ v ? During processing, the spectra were energy calibrated, and counts were accumulated into the windows described above. Counts from the radon
K ® O NK AR XN\J = Z O 1 b '?.(' S N < 2 — ; - . : 2 | ‘ detectors were recorded in a 1660 - 1860 keV window and radiation at energies greater than 3000 keV was recorded in the cosmic window. The window
( e % G SR Pr3 MW counts were corrected for dead time, background activity from cosmic radiation, radioactivity of the aircraft, and atmospheric radon decay products. The
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(N 5= window data were then corrected for spectral scattering in the ground, air, and detectors. Corrections for deviations from the planned terrain clearance
and for variation of temperature and pressure were made prior to conversion to ground concentrations of potassium, uranium, and thorium, using factors

determined from flights over the Breckenridge test strip. The factors for potassium, uranium, and thorium are listed in Table 1.
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X % 4 e A0 X S \ % SO NS ) XN N AR, $ T - —— ~_ ~ . % Corrected data were filtered and interpolated to a 50 m grid interval. A ternary colour-composite image was created in which the relative concentrations
5 \9 o S 3 \\g' @ L of potassium, equivalent uranium, and equivalent thorium determined the colour hue, and the total radioactivity determined the colour saturation (Broome
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N / ) 2NN ] PRI\ POONRY, X A 5 . V5 3 ] 6090000 et al., 1987). Data points that were acquired over water bodies or where the effective height above ground was higher than 300 m were masked out in

' ‘»«‘?«Qe, ( 2 4 5 & ) N 5y = S S i DX ¥ ) the map due to their poor acquisition statistics and possible terrain effect. The results of an airborne gamma-ray spectrometer survey represent the

SN S ¢ ( average surface concentrations of the three natural radioelements, and are influenced by nature of overburden, presence of outcrops, vegetation cover,

soil moisture, and surface water. As a result, the measured concentrations are usually lower than the actual bedrock concentrations. The total air
? ‘ X absorbed dose rate in nanograys per hour was produced from measured counts between 400 and 2810 keV.
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- X ) : ‘ ' aircraft. Differences in magnetic values at the intersections of control and traverse lines were analysed to obtain a mutually levelled set of flight-line

sy “7\,; magnetic data. The levelled values were then interpolated to a 50 m grid. The International Geomagnetic Reference Field (IGRF) defined at the average

%’Qg&’&.fx N E¢ ( ‘ 24 a2 oA . AN\ =S ) > GPS altitude of 348 m for the year 2022.7 was then removed. Removal of the IGRF, representing the magnetic field of the Earth's core, produces a
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The first vertical derivative of the magnetic field is the rate of change of the magnetic field in the vertical direction. Computation of the first vertical
: N \ S U< e S 9)&, N 2 < 7 | derivative removes long-wavelength features of the magnetic field and significantly improves the resolution of closely spaced and superposed anomalies.
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‘“ W e S SN > SR i PEK ) ) Do POV Z . SRR KA LS\ AN DS o % X w‘“"&’, DRUCAR W ; / s —\ ~—6085000 A property of first vertical derivative maps is the coincidence of the zero-value contour with vertical contacts of magnetic units at high magnetic latitudes
NS, o : 3 0 / ‘ (Hood, 1965).
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&.‘ > \Q‘S‘ X P ¢,’! “;’ S % \A;' AN S A o ¢ S & ; ; ¢ NN X \ 3 | as similar data for adjacent airborne geophysical surveys are available from Natural Resources Canada's Geoscience Data Repository for Aeromagnetic
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NEXINA

N B
R : ;
Z N\ N < XX \ e SN 7 s /
RN OSSa® R Qw RSN o= : AR S ) Iag?
a RN AL & KSR % x‘ X \i}ﬂr» @\‘ { N X 3 ' References
SRS INSFR XX RO S st ‘,\\ GRS RVGRAN IS 5 = u A ’ Hood, P.J., 1965. Gradient measurements in aeromagnetic surveying. Geophysics, 30, 891-902.
AR R OESNHEE Rl S
\Q,( J %,f"‘v Broome, J., Carson, J.M., Grant, J.A., and Ford, K.L., 1987. A modified ternary radioelement mapping technique and its application to the south coast
A U ; of Newfoundland. Paper 87-14, Geological survey of Canada, Ottawa, Ontario, Canada.

International Atomic Energy Agency, 1991. Airborne gamma ray spectrometer surveying. Technical Reports Series 323, IAEA, Vienna.

6080000 International Atomic Energy Agency, 2003. Guidelines for radioelement mapping using gamma ray spectrometry data. Technical Reports Series 363,

\ IAEA, Vienna.
e S\ ‘ > O N ‘ : : :
b\@& "’«‘?&o ek SRS SRS S SO RS 4 KRS SoRERT T SR : ZON ) \\g:,% o N ' | ; " : z : OPEN FILE MAP INDEX
O : e ' RO S S0 R R N e W g OF9032: Residual Total Magnetic Field
N 0 y OF9033: First Vertical Derivative of the Magnetic Field
\* OF9034: Natural Air Absorbed Dose Rate
SO OF9035: Potassium
%O OF9036: Uranium
OF9037: Thorium
OF9038: Uranium / Thorium
OF9039: Uranium / Potassium
OF9040: Thorium / Potassium
OF9041: Ternary Radioelement Image
: 6075000
\ : DN o o O\ X \ S ew N A ] 2 . ( 3 82.89
oy’ , Q - o= D > ' 53 g VN e RN Tt SE 4\ Q200 AN LN SO AN AR SRR r ‘ 7 54°45' 3.64
o440 " : ~ 3 NGRS R "o R PR Q. BN R W : ’ <> ’ 291 PLANIMETRIC SYMBOLS
) 2 v = 2.58
- e , _ q NENONS. NN S % \ A g Project Limit .................
XS s \ ) 2.34
SRR X ‘Qs 1‘:&3’” A 52 N NN ’/“" NSRS S VoW R NS at ot P g 2.19 )
&\ ’/»(\@%‘bs\,ﬂ ‘*{%:,, AL % S e RO < BN L \( ! ‘K‘ b‘ O e N / =35 %8; Drainage ..........ccccoeevn.... %
~ N Nevsk > 2 v ‘“’:“"" "‘7“‘ ‘\‘ / SN ,‘“(” é’ N \ ’ Aot RSN R : ‘ ‘ 1.90 .
5N NIRRT LN AN UGN NN O NN > ALY, &u{*‘.@ ) o OO ARG s 2 ' ‘ ' 183 Topographic Gontour ... —"—_
E%‘-. 1 QR 2 NN 5 AR RN SN e it N SR *‘A‘A’&:?\ IR N ;\ TN \ RS > ' ; . 1.78
AR LS ONNEAN 22N Qe PO AR Qe Lo e N ) DSRIING/ W) 7 2ot ‘ g 1.72 Flight Path ........ccccoo...... . L12370>
OEARES % N4 — _ e S "'3’0 ) N S PO s \: S TN, - : . 1.68 62500
38 e N\ N N AVS B AN — S v ; : 1.63
el
s €N 1.60
NS . QY e SR < / l. : . , 1.56
X © Y £ \ - T e L
R N AERE RS G e ~ | =4 -' 7 e0r0000 %
\ P N % 8 SSRN M SASIR N | _ : 1.47
N Q‘N (N \\% a7 el 2 X # \ : ) an
NN RSN G S L S ' ‘ s - LT
: SRR 1% R o QR IR ’ ' ‘ - 1137
6065000 R\ 135
i SN SRR R NN , 2o L . 5 1.32
= T 0% gt e S L - K 136
SN 127
o > 1.25
z : *}!%}‘, AN ESAN . X A . % 4 1.23
\ SN AN NS e e 2 i
S e R 9§ 117
\j}%@,\, © 54°40" 1.16
SEOOR TS ‘ 1.14
: ‘3&“‘* S : 6065000 114
A S SRS Bl
N =\ R %"é‘)“\f ,g‘} Q &a,\ % 1.08
S %\" ’%@%&a ; 108
=) Nt ) S 1.04
\‘{ : X OGO TURE. 1.02 GSC open file numbers in blue
a\tbi v:o N SF 1.01 )
X \* AN 1.00 NTS map sheet numbers in black
SR ONARDZ 0.98
‘ 0 &A O 95 -62°00' -61°00’ -60°00' -59°00'
R SN f o
Q¥ A\ \ N N { ! v
RN e N ; TR ; ; 092 o
9 %\«' ,},, §‘;@ SRS DN 0 W o ) g AR 2 ' SO ‘ 0.90 %
DB Q‘.\‘MQ‘ % Y b NN X he TV e %"\‘\; 2N ’ ~ 6060000 0.89 3 Atlantic
o "@‘\“\&Q %\' RSO (LX) AN <t SO N ~ A“:‘@ S ) 5 0.88 Ocean
BN e ;
% e ‘ SN NS 0.84 S
X N AU AN OO ’4"&“ 0.83 13-0/06 i
202.‘0} 2 <] ‘\' sg.i{*:“‘ ‘@ ‘ 0.81 o o
s PN SN i’&v}"a‘«;&%’.‘ 0.80 N -9011—
S, "m@!\\ X 0.79 9 {
Py e ’
S . Vi )]
V 0.75 &
0.74 5 3
0.73 -
0.71 . 7] frc
54°35' s, X | < ¢ ¢ - 2 B 3% RN N OO ‘ PENRACY 54°35' 0.70 :‘? o g
, AN : e e X WAL HG T SN S I ‘%@»4 5o Sk AN AN SR PN 0.69 S =
WAL NN (e NN A NSRRI NG ) : N D AN OB SSEEEAN R\ . e L 0.67
IO D \\—, y QUBSOOTN < N P e R AN N AN o\ et RN\ K QR 6055000 0.66
R RSO N P SRR NN NG L e S R N T S AR 7 N 2 R 065 2
\— N “%“'«‘\s\xxx N/ \ \ o sded %f "‘ N Q\ X AR \?, 2N A M‘ \‘ 7 ’ ‘ \ NG N X UAHN \x%‘a“‘g\ Q 0.63 I
e “@33&‘3" R S SR SSN K S S RETETRRC '&} \ S AN S \FJ RN, 0.6 13 06 | 137 | TN } )
SOSRS TASTRIE '3‘ ; , . S B 5 S : 0.60 . -K705>: @ 13- 137 713-J/05 | 18-J/06
’.V"‘ < \ e A ’ > ) 0.58 2 9 A A~ :
6050000 BN R N SHREN , ¥ Q“% 0.57 % —>9042-9051 i052-9g61—
%8 ) Ao SN , 0.55 ©
] \ : XA o 7 < , 13-K/04 | 13-K/03 | 13/KI02 | 13- 13-J/0 103
2 X X B\ N\ \ o ST AR s \ % o ( o 3‘& §.g§ v bo 4a / @
A R N . Y S . 2 S 5 S
: B S SRR ENNN N , o LN VY 048 o S
25 J "‘\“‘ DA W8 2 N LG S/ o NG s 0.46
SN 25 A , OOk <\ ’ < - 2 KA /Q& 0.43 o N\
B2 SO ES N\ 5 SON < ~ <@ N~ ,_,SM\" N
)9‘7“%\"%‘\\"" N\ 5D ( < S N [ ; ¥ . DN (S 0.41 (o: M NS &
SUOIRR S ' 0.38 3 PRI ASg—
<O p » o]
%§ 6050000 o] N <\:»< = .M.A%
LK 0.25 2
) ‘ﬁ'\\ﬁ’ 0.05 UIK -61°30" -60°30' -59°30" S
oS0 SO , ‘ « e
RN RN ' ‘ . S, . NATIONAL TOPOGRAPHIC SYSTEM REFERENCE AND GEOPHYSICAL MAP INDEX
Sl
DR X : . ; : Rt
AN S ‘
2%
j' "'-, ~. '~'
PR~ 54°30'
695000 700000 705000 710000 715000 720000 725000 730000 735000 740000 745000 750000 755000 AIRBORNE GEOPHYSICAL SURVEY OF THE MAKKOVIK RIVER WEST AREA

-60°00' -59°45' -59°30' -59°15' -59°00"

Publications in this

OPEN FILE series have not been
DOSSIER PUBLIC edited; they are

released as submitted

GEOLOGICAL SURVEY OF CANADA OPEN FILE 9039 9039 by the author:

Les publications de

NEWFOUNDLAND AND LABRADOR DEPARTMENT OF INDUSTRY, ENERGY AND TECHNOLOGY, GEOLOGICAL SURVEY OPEN FILE LAB/1782, MAP 2023-71 CONMISSION GEOLOGIGUE DU CANADA. | Some serie ne sont pas

publiées telles que

2023 soumises par l'auteur.
URANIUM/POTASSIUM RATIO \ T %
i AIRBORNE GEOPHYSICAL SURVEY OF THE MAKKOVIK RIVER WEST AREA s i ,
Authors: M. Coyle and R. Fortin

Data acquisition and data compilation by N EWFOU N DLAN D AN D LAB RADOR

Newfoundland and Labrador
Department of Industry, Energy and Technology

Geological Survey Open File

LAB/1782, Map 2023-71

Geo Data Solutions (GDS) Inc., Laval, Quebec This airborne geophysical survey and the production of this map were funded
NTS 1 3-J/N0|’thwest by the GEM-GeoNorth program of the Geological Survey of Canada, e 4
Contract and project management by the Lands and Minerals Sector, Natural Resources Canada. Recommended citation ) ) X
Geological Survey of Canada, Ottawa, Ontario Coyle, M. and Fortin, R., 2023. Uranium/Potassium ratio,
’ ’ Alragrne Geophysical Survey of tge Mal/(kowk River West Area,
. . Newfoundland and Labrador, NTS 13-J/Northwest;

Permanent link: https://doi.org/10.4095/332235 Scale 1:100 000 Geological Survey of Canada, Open File 9039;
2 0 2 4 6 Newfoundland and Labrador Department of Industry, Energy and Technology,
e ] ‘ Geological Survey Open File LAB/1782, Map 2023-71;

(kilometres) Scale 1:100 000. https://doi.org/10.4095/332235

MAP LOCATION

Universal Transverse Mercator Projection
North American Datum 1983

™ © His Majesty the King in Right of Canada, as represented by the Minister of Natural Resources, 2023

Canada Base map at the scale of 1:250 000 from Natural Resources Canada, with modifications
Elevations in metres above sea level




