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Using the facilities and helicopter support of the 1873). The anomaly is situated about 60 miles south-
field camp at Friday Lake (lat, 65936'N, long. 107955'W) southenst from Friday Lake at lat. 64°50'N, long. 107°00'W.
(see Cameron, this section), a uranium-radon survey The area is covered by massive granitic rocks com-
of surface lake waters of the Lineament Lake area was posed mainly of biotite granite and quartz monzonite of
carried out. The survey was prompted by the lake Archean age (Wright, 1967).
sediment uranium anomaly discovered during the geo- Follow-up work in the form of ground scintillom-
chemical reconnaissance in 1972 (Allan and Cameron, etry and rock collection in 1973 (Cameron and Durham,
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Figure 1. Radon in surface lake waters, Lineament Lake geochemical survey, 1974,
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1874) confirmed the enrichment of uranium in the rocks
in the anomalous area relative to rocks of Archean age
outside the anomaly but revealed no uranium-rich
minerals in the rocks.

The 1974 follow-up work consisted of (1) surface
lake water sampling of about two thirds of the lake
sediment anomaly, (2) airborne gamma-ray spectrom-
etry and ground gamma-ray scintilometry of selected
portions, and (3) rock collection from sites that gave
highest radon and seintillometer regdings.

A total of 307 lake water samples were collected,
257 samples for an initial semi-detailed coverage of the
anomaly at a sampling density of 1 sample per 2.6 km?2
(1 sample per sq. mile) and 50 samples for more detailed
follow-up in the most promising area as outlined by the
radon content of the water samples from the semi-detail-
ed survey. The samples were collected in 260 ml glass
bottles at inflow or outflow bays of lakes within 5 m to
16 m from shore. Depth, temperature and conduetivity
of the water was measured at each site. Radon and pH
was determined at the field camp using portable instru-
ments. Uranium determinations were carried out in the
Geochemical Laboratories of the Geological Survey of
Canada, Oitawa (Smith and Lynch, 1959),

The radon and uranium results of the semi-detailed
lake water survey are shown in Figures 1 and 2. The
1972 reconnaissance lake sediment uranium survey
results are also shown in these figures, The coinci-
dence of radon in water, uranium in water and uranium
in sediments is quite striking but the semi-detailed
results focus more sharply in an area just south of

Lineament Lake. ‘The slight displacement of the
uranium in the sediments towards the north is probably
due to its relatively greater mobility compared to ra-
dium (the immediate parent of radon) in the surface
environment and the general direction of flow of the
water sysfem,

The highest radon and uranium values encountered
were 366 pe/1 and 1. 9 ppb with background levels
{geometric means) of 7 pe/t and 0. 2 ppb, respectively.
By comparison the Beaverlodge lake water survey in
1969 gave highs of 60 pe/l ang 2. 7 ppb, and hack-
grounds of 1 pe/1 and 0. 4 ppb respectively (Dyck et
al., 1971). Obviously environmental fuctors such as
nature of rock, organic matter, size and depth of
lakes, temperature variations ete. affect the mobility
of these two elements. Hence an area comparison must
take these into account. The lake waters in the area
are exceptionally pure. This conclusion is based on
the low average conductivity of 8 micromhos compared
to 112 for Ottawa tap water and the pH measurements
which were erratic and difficult fo reproduce indicat—
ing poor buffering by ioni¢ species. The negative
correlation of lake area, depth, and temperatures with
radon observed elsewhere in the Shield (Dyck, 1974)
was barely significant in the Lineament Lake area
probably as a resuit of general shallowness of lakes
and permafrost in the ground. Incidentally, the mean
lake area listed in Table 1 refers to an effective area
taking into account the maximum range of approximately
t km for radium and radon in the surficial environment.

To follow up in more detail on the vadon highs, 50
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Figure 2, Uranium in surface lake waiers, Lineament Lake geochemical survey, 1974.

lake water samples from trenches or faults in the anom-
alous zone were collected and analyzed. The loca-

tion of these trenches is shown by the dashed lines in
Figure 2. As the means in Table 1 indicate several
samples contained more Rn and U than did the semi-
detailed samples but no valuss were high enough to
suggest ore nearby,

The numbered squares in Figure 1 are the loca-
tions over which integral airborne gamma-ray spectrom-
etry was carried out with the aid of a helicopter and
a spectrometer system with & 15 cm by 10 em erystal
leased from Exploranium Corporation of Canada. The
counts listed under Figure 1 are the net average of
two one minute counts in the K, U and Th channels

accumulated while flying in a circle inside a 1.8 km
square at an elevation of 91 m, avoiding water as much
as possible. Background counts were obtained over
the largest part of Lineament Lake near the centre of
the map-area,

The U and K counts were corrected for Compion
Scattering using the following equations (Grasty and
Darnley, 1871):

Uo=Uy-a.Th

Ko =K, - 8.Th - y.Ug

where the subscripts ¢ and u are corrected and uncor-
rected respectively and ¢ =0.43, g =0.62, and vy =
0. 91 for the 6-inch by 4~inch crystal used,
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The counts indicate a rise in K, U and Th'in the
same area as the water Rn and U highs but fail to sup-
port ore grade concentrations of U in the surface rocks.
Of interest may be the U/Ph ratio counts. These are
generally lower where the higher net counts ‘eccur.
However, quantitative determinations of these ratios
are required to confirm these field observations before
conclusions may be drawn from them.

Groundstation scintillometry was carried out at 8§
stations near sites of high Ry, in water, These stations
are shown in Figure 2 and the total gamma-ray counts of
granites, pegmatites and general backgrounds listed in
the legend. Tatal counts for granites ranged from 10
kR/hr to 50 pR/hr and for pegmatites from 10 y R/hr to
25 uR/hr, Background readings with the scintilometer
slung over the shoulder were generally around 10 pR
but values of 5 and 25 also were encountered, But as
with the other tests, no counts were recorded high
enough to suggest U mineralization, I should be noted
that the pegmatitic rocks in any one area were always
lower in total count activity than the adjacent granitic
rocks and pegmatites with large mica flakes were more
radioactive than those lacking in mica.

From the tests carried out this summer in the Linea-
ment Lake area, one could conclude that the lake sedi-
ment U anomaly has resulted from the weathering of
granites with above average U content. However, much
more work and more detaited work is required to arrive
at any firm conelusions on the uranium potential of the
area,
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