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This Radioactivity Map of New Brunswick is one of eight 1:500 000 regional compilation maps that include three |
measured variables (potassium, equivalent uranium and equivalent thorium) and five derived products (the natural 44.75 —— 345
47°0" - air absorbed dose rate derived from a linear combination of K, eU and eTh, and eU/eTh, eU/K, eTh/K and ternary - 47°00" " —r
00 radioelement map, (Broome et al., 1987)). These maps were produced using digital archives of the National Gamma 1 330
Ray Spectrometry Program (NATGAM), from airborne surveys conducted between 1976 and 1999. The surveys were 44 .25 O
flown by the Geological Survey of Canada (GSC) and contracted aircraft, using federal and joint federal-provincial i
government funding. Most data were originally published as 1:50 000 line contour or colour interval maps and 43.75 | 300
stacked profiles, as GSC Open Files or Geophysical Series Maps. T

All reconnaissance (Figure 1) and regional (Provincial map) data were collected using 50 litres of sodium iodide 43.25 28.5
detectors, at a nominal terrain clearance of 120 metres. Figure 1 is compiled from data collected along flight lines )
spaced at 5000 metre intervals. The provincial map is compiled from data collected along flight lines spaced at 1000 42.75 27.0
metre intervals. Six additional detailed airborne surveys were flown with flight lines spaced between 200 and 300 -
metres. The locations of these surveys are shown on the provincial map: A) Bathurst, B) Restigouche, C) Kedgewick, - 25.5
D) Holmes Lake, E) Mount Pleasant and F) Cape Spencer. The closer line spacing allows increased spatial resolution 42 25 - 24.0
of radioactive element signatures, supporting more detailed interpretation. Figure 2 is compiled from the three i ==
northern New Brunswick detailed surveys, Bathurst, Restigouche and Kedgewick. Figure 3 is compiled from the 41.75 L | 225
Mount Pleasant detailed survey. Figure 1 and the provincial map display data using the same colour intervals. Figures ' B
2 and 3 display data using independent colour intervals to support more detailed interpretation. 41.95 —— 21.0

Potassium is measured directly from the 1460 keV gamma ray photons emitted by “0K. Uranium and thorium, . B
however, are determined indirectly from gamma ray photons emitted by daughter products 214B; and 2871, - 19:8
respectively, assuming equilibrium between daughter and parent isotopes. For this reason, gamma ray spectrometric —~ 40.75 = 18.0
measurements of uranium and thorium are referred to as equivalent uranium (eU) and equivalent thorium (eTh). —~ i

Standard energy windows were used to record the gamma ray counts. These are 1370-1570 keV for potassium, S 40.25 1 165
1660-1860 keV for uranium, 2410-2810 keV for thorium and 400-2810 keV for total radioactivity. Several corrections I - i b
are applied to the raw window counts prior to conversion to standard concentration units, including: system dead : 0 ¢ 39.75 15.0
time; background activity from cosmic radiation, the aircraft and atmospheric radon decay products; spectral & > i ol ) X ) f T 6\ / LA AN )
scattering in the ground, air and detectors; deviations of altitude from the planned terrain clearance; temperature and |§‘j~;\‘ i il a5 . ) A \ / o . iy ) I WRANF o (B T o 13.5
pressure variations. Sl \ o 2 \ ] " f b A LAY\ ) oy . i Ko\ W/ \ g N G 39.25 12.0

These maps depict radioactivity emanating within the upper 30 cm of the earth’s surface, influenced by varying : =i / g / " / X S~ A : NN\
amounts of outcrop, overburden, vegetation, and soil moisture and surface water. As a result, measured I 38_75 10.5
concentrations are usually lower than underlying bedrock concentrations. 7 1 ) N\

Throughout the diverse lithotectonic terranes surveyed, the geochemical information provided by variations in I Q £ N 38.25 9.0
potassium, uranium and thorium concentrations presented in a contour grid format supports mapping of bedrock and A AL ST ) 75
surficial geology and mineral exploration, at regional and local scales (Shives et al., 1995). More detailed : \ PN 37.75 !
interpretation is encouraged through the use of the original line data, available from the Geological Survey of Canada. i " 46°59' 6.0

The radioactive element patterns depicted in this compilation correlate with known geological features in several 67°7"
areas, generally reflecting degree of magmatic differentiation (mafic to felsic) of intrusive rocks and their extrusive 37.25 NADR (nGy/h)
equivalents, or their influence on derived sedimentary rocks or unconsolidated Quaternary sediments. In southern
New Brunswick, various granitic phases within the St. George batholith (McLeod, 1990) can be discriminated, in 36.75
sharp contrast with host lithologies. In the adjacent Mount Pleasant area (Figure 3), endo- and exo-caldera lithologies
(McCutcheon, 1990) produce well defined patterns which are reflected in the overlying, locally derived till cover, but . . . . . . ; . v

30" are masked completely by a prominent south-trending dispersion of exotic glacial material (Pronk and Seaman, 2002) - 30 36.25 Figure 2. Natural air absorbed dose rate for Bathurst, Restigouche, and Kedgewick areas of northern New Brunswick compiled from detailed, 200 metre line spaced, airborne gamma ray spectrometry data. Scale1:500 000.
derived from Carboniferous sedimentary rocks north of the caldera. Polymetallic Sn-W mineralization within the
caldera, and a number of small uranium occurrences are associated with discrete eU anomalies. Similar Sn-W and (<_) 35.75
Mo-related eU anomalies occur in central New Brunswick, in the Burnthill-Dungarvon intrusive suites. These eU T
concentrations produce high eU/eTh ratio anomalies, which are rare elsewhere throughout the Province. w 35.25

Within bimodal Siluro-Devonian volcanosedimentary sequences in the Jacquet River area in the northern part of E; 2
the Province, felsic lithologies produce elevated eTh patterns, providing useful mapping guides. Within this belt, the U 34.75
effect of epithermal alteration associated with base and precious metals is expressed as a prominent low-eTh/K ratio 8 -
anomaly, produced by strong K enrichment (Shives et al., 1997). 'LI_J

The greatly increased spatial resolution provided by the three multi-sensor surveys in the Bathurst-Restigouche- <€ SUMMERSID 34.25
Kedgwick areas (Figure 2) supports radiometric definition of many of the mafic and felsic lithologies within these '6
areas. The patterns provide regional and local geological context for base metal mineralization within the Bathurst a 33.75
camp, where deposits are fingerprinted by magnetic total field and electromagnetic anomalies. (Thomas et al., 2000). =

The Radiation Geophysics Section acknowledges Drs. A.G. Darnley, K.A. Richardson, Q. Bristow, and R.L. § 33.25
Grasty for their contributions to program development and technical leadership. )
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5 G il N\ \ : s # Figure 3. Natural air absorbed dose rate map for the Mount Pleasant area compiled from detailed, 250 metre line spaced, airborne gamma ray spectrometry data. Scale 1:150 000.
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Figure 1. Natural air absorbed dose rate map compiled from reconnaissance, 5000 metre line spaced, airborne gamma ray y S §
spectrometry data. ./
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