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This Radioactivity Map of the Central Metasedimentary Belt for parts of eastern Ontario and western Quebec is one
of a set of eight 1:250 000 regional compilation maps that include three measured variables (potassium (K),
equivalent uranium (eU) and equivalent thorium (eTh)), and five derived products. The derived products include the
natural air absorbed dose rate calculated from a linear combination of K, eU and eTh; the ratios eU/eTh, eU/K and 0.1 250
eTh/K; and the ternary radioelement map, (Broome et al., 1987). This set of maps was produced using data from the
digital archives of the Radiation Geophysics Section from airborne surveys conducted between 1974 and 1994. The
surveys were flown by the Geological Survey of Canada (GSC) using federal and joint federal-provincial government
funding. Most data were originally published as 1:50 000 line contour or colour interval maps and stacked profiles, as
GSC Open Files or Geophysical Series Maps. 0.1100
Data was collected using 50 litres of sodium iodide detectors, at a nominal terrain clearance of 120 metres along
flight lines spaced at 1000 metre intervals. A detailed airborne survey was flown with flight lines spaced at 500 metre
intervals in the South March area west of Ottawa (A). The locations of five other detailed surveys whose data were not
used for this compilation are also outlined. These include: B) Brent, C) Bancroft69, D) Bancroft86, E) Crotch Lake, 0.0950
and F) Cantley. The closer line spacing allows increased spatial resolution of radioactive element signatures, b
45" supporting more detailed interpretation. The locations of three other surveys also flown with flight lines spaced at H- 45"
1000 metre intervals but whose data were not used are also indicated. These include: G) Barbers Lake, H) Sharbot
Lake, and I) Sharbot-Palmerston.
Potassium is measured directly from the 1460 keV gamma ray photons emitted by “°K. Uranium and thorium, 0.0800
however, are determined indirectly from gamma ray photons emitted by daughter products 21%Bj and 2%°T1,
respectively, assuming equilibrium between daughter and parent isotopes. For this reason, gamma ray
spectrometric measurements of uranium and thorium are referred to as equivalent uranium (eU) and equivalent
thorium (eTh).
Standard energy windows were used to record the gamma ray counts. These are 1370-1570 keV for potassium, 0.0650
1660-1860 keV for uranium, 2410-2810 keV for thorium and 400-2810 keV for total radioactivity. Several corrections
are applied to the raw window counts prior to conversion to standard concentration units, including system dead time,
background activity from cosmic radiation, the aircraft and atmospheric radon decay products, spectral scattering in
the ground, air and detectors, deviations of altitude from the planned terrain clearance, and temperature and 0.0500
pressure variations. )
These maps depict radioactivity originating from the upper 30 cm of the earth’s surface. The influence of varying
amounts of outcrop, overburden, vegetation, soil moisture, and surface water results in measured concentrations
that are usually lower than underlying bedrock concentrations.
Throughout the diverse lithotectonic terranes surveyed, the geochemical information provided by variations in 0.0350
potassium, uranium, and thorium concentrations presented in a coloured contour format supports mapping of
bedrock and surficial geology and mineral exploration, at regional and local scales (Shives et al., 1995). More
detailed interpretation is encouraged through the use of the original line data, available from the Geological Survey of
Canada.
The radioactive element patterns depicted in this compilation correlate with known geological features in several 0.0200
areas. Reconnaissance patterns derived from 5000-metre line spaced data (Carson et al., 2002 and 2003) correlate
with many of the large-scale lithological variations present in the Central Gneiss and Central Metasedimentary Belts
(Easton, 1992). The increased spatial resolution provided by this compilation supports further subdivision of the
major tectonic terranes and lithological units. According to Easton (1992) uranium and thorium mineralization is %
concentrated along major regional structures in several areas of the Central Metasedimentary Belt. These include eU/eTh ratio
the Central Metasedimentary Belt Boundary Zone, marginal areas of the Harvey-Cardiff Arch west and southwest of
Bancroft, and major regional structures in the Tweed to Crotch Lake area east and southeast of Bancroft. There is
excellent agreement between the areas of uranium and thorium mineralization and prominent anomalies on these
compilation maps.
In the northwest part of the area the radioactive element patterns show a small but prominent equivalent thorium
anomaly. According to Ford et al. (1988) this anomaly outlines the extent of glacial dispersion from a small,
unexposed carbonatite intrusion. Subsequent ground gamma ray spectrometry and till geochemistry studies
reported anomalous concentrations of Th, Ba, Nb, Ce, La, Zn, Mn, and Fe and elevated concentrations of Y, P, Cu, Pb,
Mo, Co, and U in the dispersal train. This example illustrates an important application of gamma ray spectrometry to
surficial geological mapping through the use of radioactive elements as indicator or pathfinder elements.
, The Radiation Geophysics Section acknowledges Drs. A.G. Darnley, K.A. Richardson, Q. Bristow, and R.L. ,
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