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! This Radioactivity Map of Ontario is one of a set of eight 1:2 000 000 regional compilation maps that include three
: measured variables (potassium (K), equivalent uranium (eU) and equivalent thorium (eTh), and five derived products.
i . The derived products include the natural air absorbed dose rate calculated from a linear combination of K, eU and
RE - eTh; the ratios eU/eTh, eU/K and eTh/K; and the ternary radioelement map, (Broome et al., 1987). This set of maps 4.975
: y ( 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) and
i g / . contracted aircraft, using federal and joint federal-provincial government funding. Most data were originally published
y J as 1:1 000 000 colour interval maps (Carson et al., 2002a, 2002b, 2002¢, 2002d, 2002e, and 2003) and as 1:250 000 or

500 compositions to a lesser degree, or not at all. For example, the area north of Lake Nipigon, between latitudes 51°N and

i £ [ ) ; = ¥y - - vy A B e ; 1:50 000 line contour or colour interval maps and stacked profiles, as GSC Open Files or Geophysical Series Maps. | 4.825
1 i - - g 5= 330 b = = [l v iLim 1 ; : [ N 4 Data was collected using 50 litres of sodium iodide detectors, at a nominal terrain clearance of 120 metres along
F» L5 b i “Pw aa NE ; 3 J ) G = ay flight lines spaced at 5000 and 1000 metre intervals. The locations of those surveys flown with flight lines spaced at
= ¢ L2 e ) - i e 7 1000 metre intervals are outlined on the map. The closer line spacing allows increased spatial resolution of radioactive
&t = 5 I G ) Gk -~ g o : ) ! ; / element signatures, supporting more detailed interpretation. Figures 1 and 2 are compilations of the same 1000 metre 4.675
? ey (iC L -~ i 5 [ o : ) ( line spaced data used for the province-wide compilation presented at a larger scale and using independent colour
o e LA i e ] 3 A . ) intervals to support more detailed interpretation.
y -% e 'F ey =a P, o el : : = X "D el el 07 Potassium is measured directly from the 1460 keV gamma ray photons emitted by 40K. Uranium and thorium,
[ e 2 i A g el Tains o8 3 2 i ) ) however, are determined indirectly from gamma ray photons emitted by daughter products 214Bi and 208TI,
», Ve Y ﬁ i J“l = TG e N & X ¢ - e s : \ respectively, assuming equilibrium between daughter and parent isotopes. For this reason, gamma ray spectrometric 4.525
g ! = W i i =] b e e AT "RE = e T i ' i ; ; 4 / s measurements of uranium and thorium are referred to as equivalent uranium (eU) and equivalent thorium (eTh).
- 2 : T 23 CEr s i A o Aoy \ 1 Standard energy windows were used to record the gamma ray counts. These are 1370-1570 keV for potassium,
R e Syl L Nl TR g K Rl ¢ & s . 5 > e / 1 1660-1860 keV for uranium, 2410-2810 keV for thorium and 400-2810 keV for total radioactivity. Several corrections
5 g i | : ires * A 4 - o - B, > \ are applied to the raw window counts prior to conversion to standard concentration units, including system dead time, 4.375
; £ o " 0 g % i M A 2 / : background activity from cosmic radiation, the aircraft and atmospheric radon decay products, spectral scattering in
A 4 e v = 5 59 ) i b L % ) ) / X ] the ground, air and detectors, deviations of altitude from the planned terrain clearance, and temperature and pressure
- : : - i k- i : ¥ ; B T : 1 variations.
e e G a2 . v : : ; X T i e f ¢ y R These maps depict radioactivity originating from the upper 30 cm of the earth's surface. The influence of varying
L= T — iy g e ; ¥ s = J . g A \ amounts of outcrop, overburden, vegetation, soil moisture and surface water results in measured concentrations that 4225
o 3 L o ) . Aty (8 gy - 2/ ' 1 are usually lower than underlying bedrock concentrations.
% o e ; I a P sl = / " 1 Throughout the diverse lithotectonic terranes surveyed, the geochemical information provided by variations in
* P w L femt . s . Pl ’ (% 7 W) Y ’ ’ ' \ potassium, uranium and thorium concentrations presented in a coloured contour format supports mapping of bedrock
’ = i i = ot 7 = e ey ) / and surficial geology and mineral exploration, at regional and local scales (Shives et al., 1995). More detailed 4.075
: o [0 i i : - f 3l i - : B 3 b § 1 interpretation is encouraged through the use ofthe original line data, available from the Geological Survey of Canada. b
WS e = : = 2 i 7 e i y < 1 In areas with thin or discontinuous drift cover, the radioactive element patterns provide direct assistance to
g ‘ # d 7 M S5 = L B 3 a o) [ [ 1 O\O bedrock geological mapping, depicting both macroscopic lithological variations and cryptic compositional variations
% y L T ¢ - @ - i A z : E‘ [ o= (Shives et al., 1995). In areas covered by thicker till and/or glaciofluvial, glaciolacustrine or other re-worked glacial
- Do S i g 3 Af b / - >l g deposits, the radioactive element patterns may delineate the types of surficial materials but will reflect local bedrock 3.975

52°N and longitudes 88°W and 92°W is characterized by low natural air absorbed dose rates and low concentrations

y g e ! St [ - ¢ Ll e z . - » . b b 7 / . of K, eU and eTh. These low concentrations correspond to an area of extensive undifferentiated tills and glaciofluvial
? L i = WY - ! g g S : 3 e - ] ) \ | 1 and glaciolacustrine deposits (Barnett et al., 1991). Low amplitude increases in radioactive element concentrations 3.875
= & ot \ ! (] ) 3 4 s it i f \ : ! 1 within the broader area of low radioactivity may reflect areas of thinner drift cover with a higher percentage of bedrock !
~ = = 3 g J " & ; ] i exposures and/or bedrock material on the drift surface, or areas with lower soil moisture. Additional variation in the
A SNora . 3 —h Bt ] (B i : ! p ¢ L - : ’ \ mapped radioactivity patterns relates to variable amounts of surface water (lakes, swamps, and bogs) and vegetation.
e — . —~ i : [ - = ¥% 2 ] 1 Shives et al. (1995, 1997) have shown that radioactive element patterns offer valuable direct and indirect
P ; : : ’ 1 NI : : =T" . : b exploration guides for a variety of mineral commodities. Direct applications include the search for radioactive mineral 3.775
. 4 e ; ’ e - i T . 5 L = T 5 5 e e J deposits where uranium and thorium are the primary targets, or where one or more of the radioactive elements are
; ) & P e / b z = b L= (=i, 4 3 - b | \ present as an associated trace element. In the Bancroft area in southeastern Ontario, uranium and thorium in
K | ; . i B n g e i LAY . iz : H LARE 't T T Mo ; ; 5 1 1 pegmatites and skarns along major regional structures are directly detected in several areas of the Central
-\l i - < ; B 3 - 2 £ =t L ; i o e 1 e 1 Metasedimentary Belt (Carson et al., 2004). In northeastern Algonquin Provincial Park, southeast of North Bay, a
; Sy 3 R = % 3 e il e & g 3 E = < i X (il : J i < { small but prominent eTh anomaly outlines the extent of glacial dispersion from a small, unexposed carbonatite 3.675
" = i s i " o\ o TR ! o 7 Y ] NIPICY¢ ¥ r % oy i S ¢ ‘ ) \ intrusion (Ford et al., 1988). Subsequent studies reported anomalous concentrations of Th, Ba, Nb, Ce, La, Zn, Mn,
{ i | - 2 3 i g 4 ; i ! 3 - Y e . . S TR : : oL ol \ ) i and Fe and elevated concentrations of Y, P, Cu, Pb, Mo, Co, and U infill and bedrock samples.
\ ' ] 2 I W e == N 3 e sty > 3 e B - \f : ’ = T : . s = ; * i G s z / \ 1 Gamma ray spectrometry can also provide valuable indirect applications for mineral exploration, when one or
@S T 7 . S 4 . . = 5 L 5 Sy 29 i3 . - e T = eln g T more of the radioactive elements is either enriched or depleted as a result of alteration associated with mineralization. 3.575
> = e AR T 2% 3 : N i = . - y : = ey e .l T e 1) | % . / \ Examples include the Hemlo and Red Lake (Madsen- Starratt Olsen) gold deposit areas (Shives et al., 1995). In both b
N . o’ e ? ; : )3 il - " v < i~ S f \ cases potassium enrichment associated with alteration can be differentiated from normal lithological signatures by
R, : == 3 | : g = : : S ) R : ] 3 - ] { “wKapuskasing \ cor_responc_ilng low e'_I'h/K ratios. These e)famples |Ilystrate the importance of using all survey products, including the
T : J i it e €3 - 3 - e . sk - it e ; y i 3 == i = o A derived ratios to provide a more complete interpretation.
X ) ' é i 1 ; ; g Y ! a0y L | y Ea \ The Radiation Geophysics Section acknowledges Drs. A.G. Darnley, K.A. Richardson, Q. Bristow and R.L. Grasty 3.475
| : - ’ ) g i \ . " . ? : e " 3 ] — 7 \ " 1 for their contributions to program development and technical leadership.
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