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Introduction

A quantitative gamma-ray spectrometric and aeromagnetic airborne geophysical survey of the Makkovik River West area, Newfoundland and Labrador,

-60°00' -59°45' -59°30° -59°15' -59°00" was completed by Geo Data Solutions GDS Inc. The survey was flown from August 1st to October 3rd, 2022, using three Piper PA-31 Navajo aircraft
735000 750000 755000 (C-GPTB, C-FVYW, C-FVTL) and a Beechcraft King Air 100 (C-FLRB). The nominal traverse and control line spacings were, respectively, 200 m and
695000 700000 705000 710000 715000 720000 725000 730000 35 740000 745000 1200 m, and the aircraft flew at a nominal terrain clearance of 80 m at an average airspeed of 269 km/h. Traverse lines were oriented N45°W with

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.
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Gamma-ray Spectrometric Data

"~ S\ é" <\ \ﬁ,q.q K /N 3 SIS A0 s “ A = IR e g | | 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
‘%‘w‘g as equivalent uranium and equivalent thorium, i.e., eU and eTh. The energy windows used to measure potassium, uranium and thorium are, respectively,
‘%@l. S 1370-1570 keV, 1660-1860 keV, and 2410-2810 keV.
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e Gamma-ray spectra were recorded at one-second intervals. Data processing followed standard procedures as described in IAEA, 1991 and IAEA, 2003.
During processing, the spectra were energy calibrated, and counts were accumulated into the windows described above. Counts from the radon
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
counts were corrected for dead time, background activity from cosmic radiation, radioactivity of the aircraft, and atmospheric radon decay products. The
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.

C-GPTB C-FVYW C-FVTL C-FLRB
Potassium 50.49 43.68 47.84 43.53
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Corrected data were filtered and interpolated to a 50 m grid interval. A ternary colour-composite image was created in which the relative concentrations
of potassium, equivalent uranium, and equivalent thorium determined the colour hue, and the total radioactivity determined the colour saturation (Broome
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
6090000 the map due to their poor acquisition statistics and possible terrain effect. The results of an airborne gamma-ray spectrometer survey represent the
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
absorbed dose rate in nanograys per hour was produced from measured counts between 400 and 2810 keV.
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Magnetic Data

The magnetic field was sampled 10 times per second using a split-beam cesium vapour magnetometer (sensitivity = 0.005 nT) rigidly mounted to the
aircraft. Differences in magnetic values at the intersections of control and traverse lines were analysed to obtain a mutually levelled set of flight-line
magnetic data. The levelled values were then interpolated to a 50 m grid. The International Geomagnetic Reference Field (IGRF) defined at the average
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
residual component related essentially to magnetizations within the Earth's crust.

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
derivative removes long-wavelength features of the magnetic field and significantly improves the resolution of closely spaced and superposed anomalies.

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
6085000 (Hood, 1965).

This publication is available for free download through GEOSCAN (http://geoscan.nrcan.gc.ca/). Corresponding digital profile and gridded data as well
as similar data for adjacent airborne geophysical surveys are available from Natural Resources Canada's Geoscience Data Repository for Aeromagnetic
54°50° data at https://geophysical-data.canada.ca/. Digital products from this airborne survey are also available from the GSNL Geoscience Atlas at
https://geoatlas.gov.nl.ca/Default.htm.

References
Hood, P.J., 1965. Gradient measurements in aeromagnetic surveying. Geophysics, 30, 891-902.

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
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.
¥ 9%
)
L5
) 0N
QR Kl

i

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

OPEN FILE MAP INDEX

OF9032: Residual Total Magnetic Field
OF9033: First Vertical Derivative of the Magnetic Field
OF9034: Natural Air Absorbed Dose Rate
OF9035: Potassium
> 2 | ‘ OF9036: Uranium
AANED SREAV AN | P | > ,, / OF9037: Thorium
A %jﬁ,ﬁg(. N XK ‘ , / ) / OF9038: Uranium / Thorium

NS < o SR OF9039: Uranium / Potassium
OF9040: Thorium / Potassium
OF9041: Ternary Radioelement Image

\/ N5 %
B%x_‘ 8
: RSN N
O
X 1} O';g‘ A X

6075000

ox, d
N DR S N

) . N\ % TN R \\‘f' G O% GRS RR X ‘ = KR o X S SN ¥ > X N < ,, ) S 14.772
54°45' AN R o ' SRR & \\0‘% B RS s b s BRI SR AR AR AN« NS N s 2 MRS S SORS e ) | / 54°45' 1.227

) OO AR “% N TR o NN N RN N \ X % = ’ £ PLANIMETRIC SYMBOLS

BIK \ N \g&_ s NN e R NS 5 Qe Qe e R\ IS , ~ » 2 ) « , . | 0.971
S \& . Ve« NS N N . O ) < O8E , \ ) NN SN %N W\ O : A ' ' ' ject Limit ......ococe.....
6070000 HESREES AN ) < RRRER “”; B SRR %s’&‘ S ; SO SR LR Lt "eﬁ-"?'“\ ¢ ) ‘ 0.778 Project Limit

LS e A S = S A\ 7 &S ) 2 A\ S .

0.673 Drainage ..........ccccceee.e. ,W
0.639

0.613

0.590 Topographic Contour .... /\/

0.571
0.554 Flight Path ......c.cccveveeee. . L12370>

.«&‘s
2 SN, X\ \ . \ -
! LN e ALY 22 QN N S0 3 N ¢ \ ‘- 3 S8 RO N S 7 = 5 0.537 62500
TR DOSRBRE SN2 S \ X Qe ; : RO =~ 7 , s
DA R R R SO - R A NN S : DREQT S ve' BRTES TSRV z g ' 0511
B ' ‘ | ' ‘ 0.499
! 0.489
6070000 0.479
0.468
0.459
0.451
‘ ; ; 0.443
7 e S / = > DS & " SR\VAN %)
X < N N N2 R N @V &% 4 N\ KX L ) 3 3 \ 3 = X O - ) . ° & 0435
6065000 BT N SR ‘: AR 2O e SR R R S RO , 4,0 ISSEE NS e 2l 7y £ iz
‘ o / - c Nt R gy LAY ORI AN 2 v ' L B [ - 0.415
2o At SN g ALY S Nar % a8 : 7 2 ; AN z 0.409
AR IR X X MR DO < i X ) 0.402
N i v S 0.396
0.391
& SRR R L G S | S o
CaeN% S & OREX 8 » ; AU SN\ AN SR 0% AN NSO SIS SRR\ o ! ) — . ) i ‘ .
eV s =~ X A R > QR OSSN O S N emNL NEIRZEST QN N" ‘ 0.375
< ‘5"}‘\ \}‘,ﬁ \ QNQ Va \i@ﬁq\i’ y 7 2 \&","‘i N Va \ U“&\“ &‘%“(v’f bi 2 ?»‘ > KX ; , X \ AL “Vq’@ X N > NE 54°40' 0.370
N \ R OSSR D N\ 1 3
e N S X

o OB Y NSRS SN N NS , | Ay}
Qe N S SN 0 e e ek S NS L yrs = 3%
»

K 0.356
0.351

¢ R4
WS

; QO 0.347
N 2 ) ; 0.342

&VQ 5 SR e /‘Q N, = /s : . ‘ / 9 ‘ ; 0.330 GSC open file numbers in blue
oS | , | ‘

X5 0.326
W
OO

Y ‘ ‘
3&3\&’

0.322 NTS map sheet numbers in black
0.318

55°45'

Atlantic
Ocean

06,69

13-0/06
&
-9017—

55°15'

vik

100,69

" S , : 3 , = > s 58 ; 8%13 -62°00" -61°00' -60°00' -59°00'
o DV . = . % A €& 3 \A“J SN : N < ‘ ‘ N 1 ] N / > | AL .
: @’@%' \ VRS = » WA @ o R RN I S O AR ANV e o ic{’\ 0 B NI S DONERS s 0 S , ’ ; < 0.306
IR : RAR S P R - : ' oo
ANSARE QRS DS O o N 0.295
< TN N SR AN . W QA o, O : R , — -
A R 8 B SR, TR A SRR TR ’ 48
’\ 1 NN o A RS S e o s RO SR\ s AN Rl L~ ‘ ; 0.284
PR St S e e NS RN B RSN RN R T ARG S Senai S A | - S 0577
; SORRE e S50 M S X NN e RN > S e A SNINS ¢ \ ‘ 0.273
| '@& ‘ we¥ o," X RN K % SO N N/ ‘ ’ : 0.269
& xS S NEESOR X OO SaN /v'&\" g K “\ | . : 0.266
.. 'zx o 2 XX L PN o | 0.262
5 AN STk X e AN TR SNBSS0 . : ; ‘ 0.258
ﬂe SO DART: RS ; ‘ : , % ‘ . ) ) 0.255
: , 0.251
e L8 e ’ * SOXS DR 2 Q NS > : ; e NS S S OSIAN DK S \ = . & : / Ve - 0.247
BRI RO R N R B T g S N T R e f o ' g &
’2 ,,),3 S ‘ AKX RN A SN NI S PNRPAIE A % - N SO\ L NS NI \ NN : R N, e : "\ X V] 54°35' 0.235

54°45'

<0
X SR
4%):) N 0.231

J 6055000 0.223
0.218
0.214

0.209
0.204 ; 13-R705>- @06 13-Kfo7 | 137%608_|~13-J/05 | 1B-J/06
0.200 1

< & N c { \ < i\ RO ) \ |
S Q) : X ‘ ¢ ) X X SIS 0 4 ‘ S X 5 \ SN N AN ‘Qﬁw N ‘ S x Q 2 : 5 e A ) \ f E
6050000 ¢, NOIKIN AN - ) SDXANDE \ SO\ SOKBAN WA 28 O O N < ‘ , 5 = Pl 0.194

— #9042-9051 5i052-9 61—
0.184 13-K/04 3-K/03 1 02 | 13-K/01 | 18-J/0. _le

N

08.¥8

54°15

0.189

0178 v o

TN RS LK ~ s Ly g o >
) A\ R OB L v X ¢ | . | | . -e
SN KA % ) ‘ ? 0.159 i
v N & N \ ‘ . ~fe . ' : 0.152 S
L S ~ ‘ = | 0.143 Y 2
g =t

”2

J

N
O @:&g s 5 BTN ¥ S A N > | L NGy 0.134 Py S— s
A3 SR 8 A SRR s R — : : , VE 0.122 e
N \ «»\% IR X . | : AV RV AN L 0.109 > e
R 8 D D) :
s .

53°45'

NS
' a’li&*@ 6050000 0,090 | o]
e 0.020 -61°30' -60°30" -59°30'
v @ - eU/eTh

@ NATIONAL TOPOGRAPHIC SYSTEM REFERENCE AND GEOPHYSICAL MAP INDEX
6045000

Rovi

%‘ ¢ SN : SRR ' SR * 2L NN < 5 s ) N QN ~ : : { lg o

k’ N L % 2 ; ’ ’% ; S )V 7 %t N/ »\ 43 . < 9& RN s ‘\ B AR e \& ‘ ) 'i \) R g ‘ | L ‘ ) “' 7
54°30" %"_jﬁ‘ AR BRI S AR RGP e S R R < R SR 0 f¢ N @’?‘Q\ﬁ'}’s S e Ll BaE S5 4§ s o a0 38 S RN S s - i “ P St

695000 700000 705000 710000 715000 720000 725000 ... 730000 735000 740000 915 745000 750000 755000 50°00" AIRBORNE GEOPHYSICAL SURVEY OF THE MAKKOVIK RIVER WEST AREA
-60°00' -59°45' _59°30 rgoq g i

B
SN
)

SRR

G. 's'

54°30'

Publications in this

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

released as submitted

GEOLOGICAL SURVEY OF CANADA OPEN FILE 9038 9038 by the author:

Les publications de

NEWFOUNDLAND AND LABRADOR DEPARTMENT OF INDUSTRY, ENERGY AND TECHNOLOGY, GEOLOGICAL SURVEY OPEN FILE LAB/1782, MAP 2023-70 CONMISSION GEOLOGIGUE DU CANADA. | Some serie ne sont pas

publiées telles que

2023 soumises par l'auteur.
URANIUM/THORIUM RATIO ;i AN partaut
. AIRBORNE GEOPHYSICAL SURVEY OF THE MAKKOVIK RIVER WEST AREA E T 4
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 2023-70

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 g
Contract and project management by the Lands and Minerals Sector, Natural Resources Canada. Recommended citation ) . )
Geological Survey of Canada, Ottawa, Ontario Coyle, M. and Fortin, R., 2023. Uranium/Thorium ratio,
’ ’ Alragrne Geophysical Survey of tge Mal/(kowk River West Area,
. . Newfoundland and Labrador, NTS 13-J/Northwest;

Permanent link: https://doi.org/10.4095/332234 Scale 1:100 000 Geological Survey of Canada, Open File 9038;
2 0 2 4 6 Newfoundland and Labrador Department of Industry, Energy and Technology,
e ] ‘ Geological Survey Open File LAB/1782, Map 2023-70;

) Scale 1:100 000. https://doi.org/10.4095/332234
MAP LOCATION

(kilometres)

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




