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Introduction

In Saskatchewan, the Precambrian base-
ment is exposed in the north and slopes
1o the south where it is covered by a
progressively thicker sedimentary succes-
sion of Phanerozoic age. This succession
reaches over 3000 metres in thickness in
the southeast, reflecting the Williston
Basin structure that extends northward
from North Dakota.

The mineral wealth of southern Saskatch-
ewan includes oil, gas, coal, potash, sodium
sulphate and bentonite. These are welt
known, but there are occurrences of metallic
minerals which also warrant consideration.
This paper summarizes those occurrences
known in the sedimentary rocks or the ig-
necus/metamorphic basement at shallow
depths below them. Though not econom-
ically importani today, some of these have
been exploited in the past and others have
potential for future development. Published
references have been given where avail-
able; otherwise the original document on
which this paper is based can be consulted
in the Mineral Assessment Section,
Saskatchewan Energy and Mines, Regina.

Gold

Gold occurs on the Precambrian Shield in
situations which suggest strong possibilities
of it also being present under the contiguous
Phanerozoic rocks. Around the Amisk Lake
- Flin Flon area for example there are many
showings, and in general the rocks strike
north-south under the sedimentary cover.
Showings at Brownell Lakes and Wapa-
wekka Lake are along an easl-wesl strike,
which likewise carries the host rocks under
the sedimentary cover. In addition, the im-
portant finds in the La Ronge Belt - Waddy
Lake, Star Lake, Sulphide Lake (Coombe,
1984) are located along a northeast-south-

west trend, which disappears under the
Phanerozoic cover rocks south of La Ronge.
In order t0 assess the likelihood of gold
mineralization occuring beneath Phan-
erozoic cover rocks, it would be necessary to
carry out a systematic study such as that
underway within Project Cormorant of
southern Manitoba (Blair ot al., 1988, this
volume}.

Placer gold has been reported from four
areas in southern Saskatchewan (Coombe,
1984). The principal area is the North
Saskatchewan River between the Alberta
border and Prince Albert (1a on Figure 1).
Gravels have been worked intermittently
since 1859 by dredging and sluicing at many
places along this stretch and, although the
amount of gold recovered has bsen poorly
documented, some 275 oz. are known to
have been taken in the four years from 1938
10 1942, There are still some active claims
along this part of the river. Why, also, should
there not be gold to the east of Prince
Albert?

Gold of placer origin was also found in the
Waterhen River area {1b) and some sur-
rounding creeks in 1926 (Coombe, 1984).
The area is about 185 km north of North
Battieford. The gold recovered was reported
to be exceedingly fine. There appears 1o
have been little, if any, production.

On the east side of the province, gold has
been panned in small quantities from the
sands and gravels around Leaf Lake (1c) in
the Pasquia Hills (Beck, 1867).

The other occurrence reported is on a
tributary draining Fife Lake (1d) in the ex-
treme south {Coombe, 1984). A large num-
ber of claims were staked there in 1931, but
investigations by the then Department of
Natural Resources failed to find any gold.
Thus, this showing should perhaps be
classed as “not proven”.

In summary, placer gold has been found at
widely separated localities in the province
and these areas might well be worth a sec-
ond look. Other similar areas no doubt exist.
It would be interesting to know more about
the gravels which occur in buried river val-
leys, as shown on the Geological Map of
Saskatchewan by Whitaker and Pearson
{1972). Possibly the Battleford Valley, and
the northwestern portion of the Hatfield Val-
ley, have the same potential for gold produc-
tion as the North Saskatchewan valley,
which area they previously drained.

The possibility exists, therefore, not only
for Precambrian occurrences under the
Phanerozoic, but aiso for post-Precambrian
placer deposits in ancient channels in the
sedimentary cover, and within modern river
gravels.

Uranium

Anomalous concentrations of uranium have
been detected at widespread localities in
southern Saskatchewan. Of particular inter-
est are the uppermost Cretaceous and Terti-
ary rocks of the extreme southwest (2a),
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because of the lithological and stratigraphic
similarities to the host rocks of uranium
mines in Wyoming. Several exploration sur-
veys have been conducted in this area, in-
cluding radiometric surveys, geochemical
analysis of well waters, biogeochemical
sampling, drilling and surface prospecting.
Concentrations up to 400 times background
were found locally. It appears that organic
materials, in particular lignite and fossil
bone, have locally concentrated the ura-
nium, presumably from metal-rich waters.
Concentration gradients were found in some
sandstones, possibly paleochanna fills, but
concentrations found were not high enough
to be economic. It remains possible that
somewhere in this southwest region, which
covers about 500 km2, concentrations high
enough to warrant mining may be present.

Substantially further north (2b), a track-
etch survey showed several anomalies
south of the Duddridge Lake deposits. The
anomalies appear to be located along the
edge of a paleo-valley cut into Precambrian
rocks.

In the eastern part of the province, ura-
nium anomalies associated with helium gas
were explored in the region of the Red Earth
Indian Reserve (2c). No high concentrations
were found and no plausible mechanism for
their occurrence was formulated. Possibly
locally occurring shales of the Boyne and
Favel Formations (Cretaceous) have led to
concentrations of uranium. The shales are
very rich in organic matter, 1o the extent of
being informally. called “Oil Shales”, and
show elevated radioactive readings on geo-
physical logs.

Manganese

Beck (1974) reported that the basal 100 m or
so of the Upper Crelaceous Riding Mountain
Formation in the Pasquia Hills area of east-
central Saskatchewan contains nodular
concretions rich in iron and manganese.
Analyses showed these nodules 10 contain
an average 20% iron and 17% manganese
along with minor or trace amounts of barium,
chromium, cobalt, copper, gold, lead, molyb-
denum, nickel, silver, titanium, vanadium,
zinc and zirconium.

The geology of the area suggests that the
nodules are present over an area of some
400 km2. However, the potentially mineable
area consists of a 60 km strip around the
northern tip of the Pasquia Hills (3a) where a
stripping ratio of 0.5 {waste) to 1.0 (ore) or
bettar exists. This gives a potential of 510 6
million tonnes of nodules.

Manganese-rich sands have been re-
ported trom Little Emmeline Lake (3b),
70 km west of La Ronge (Simpson, pers.
comm.). They appear to be of recent origin
but their thickness and lateral extent are
unknown.

Copper, Zinc and Lead
Base metai deposits on the Precambrian
Shield have been mined in Saskatchewan for
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1. Gold
a — North Saskatchewan River
b — Waterhen River
¢ — Leaf Lake
d — Fife Lake
2. Uranium
a — Southwest Saskalchewan
{several locations)
b — South of Duddridge Lake
¢ — Red Earth Indian Reserve
3. Manganese
a — Northern edge of
Pasquia Hitts
b — Little Emmeline Lake
4. Copper, Zinc, and Lead
a — Hanson Lake
b — Bigstone Lake
¢ — Miskas Lake
d — Peter Pond Lake
e — South of La Ronge
5. lron
a — Choiceland anomaly
b — Kelsey Lake anomaly
- ¢ — Miami Hudson Bay No. 1
Nut Mountain well
6. Mercury

a — Fleury Pt. Peter Pond Lake
Jse

Figure 1.
Location of mineral
deposits referred to
in text
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many years. The Flin Flon Mine (chal-
copyrite and sphalerite) and the Anglo-
Rouyn Mina (chalcopyrite} provide exam-
ples. Galena and sphalerite were mined at
the Western Nuclear Mine, Hanson Lake
(4a) and there is a showing of the same
minerals at Segment Lake (Figure 1).

The Hanson Lake deposit is located at the
adge of the Procambrian Shield and, in fact,
the mine buildings were bullt on the adjacent
Ordovician dolomites. Two bodies of chalco-
pyrite and sphalerite occur in the Pre-
cambrian basement beneath about 50 m of
sedimentary cover at Bigstone Lake (4b) and
Miskas Lake (4c). The Bigstone Lake de-
posit is estimated at 3.5 million tonnes grad-
ing 3.5% copper and 600,000 tonnes
grading 7% zinc. The scatter of showings all
along the Shield edge suggests that most of
the shallowly buried Precambrian may be
prospective.

Base metals have also been encountered
hosted within sedimentary carbonate rocks.
Chalcopyrite has been reported in fractures
within Devonian rocks (Fuzesy, 1980} near
Peter Pond Lake (4d) and south of La Ronge
(4c). Also south of La Ronge, visible galena
and anomalous zinc values have been re-
ported from Devonian rocks. The Meadow
Lake Escarpment is a subsurface structure
that runs WSW-ENE through that area and
could bear some relationship to the
mineralization.

Iron

Substantial reserves of iron have been es-
tablished in the Precambrian basement
rocks of southern Saskatchewan, par-
ticularly in an area some 100 km east of
Prince Albert near the town of Choiceland.
Claims were staked in 1955 and 1956 on the
basis of magnetic deviations, observed in
the past by pilots flying over the area.
Ground geophysics, and later airborne geo-
physics, showed a complex of magnetic
anomalies and two in particular have been
driled. These are the Choiceland anomaly
{5a) and the Kelsey Lake anomaly (5b).

The Choiceland anomaly was drilled be-
tween 1957 and 1958, and shown to consist
of two bodies. A shaft pilot hole was cored in
1965 though a shaft was never begun. Iron
formation of highly inctined bedded magne-
tite-quariz was encountered at about 600 m
and continued to more than 800 m depth.
Based on this 300 m figure, on a strike
length of 900 m and on an average width of
120 m, the main body would contain some
150 million tonnes of ore grading approxi-
mately 28% iron. A further 50 million fonnes
is indicated for the second body, some 5 km
to the northeast.

The Kelsey Lake anomaly is 30 km north-
east of the Choiceland occurrence. It was
examined and drilled in 1975. Indicated re-
serves are in the order of 300 million tonnes,
in a body 150 m wide, with a strike length of
3 km, starting at 550 m depth, and con-

tinuing for at ieast 300 m. The ore grade
averages 30% iron reaching up 1o 85% in
places.

The aeromagnetic map of the area shows
numerous other anomalies. Interestingly,
the Keisey Lake anomaly extends to the east
for about 8 km, then turns south near the
town of Love and the Love anomaly runs
south for 35 km. It would seem reasonable to
assume that other bodies of iron mineraliza-
tion must exist in the area.

There is another interesting occurrence
160 km southeast of Choiceland (5¢). An
axploratory well for petroleum, the Miami
Hudson Bay No. 1 Nut Mountain well, drilled
into magnetite at 1191.8 m and continued in it
tor 32 m before stopping. No other details of
the deposit are known.

Mercury

Rumours of native mercury occuring in the
Buffalo Narrows area were investigated by a
party from the University of Regina in 1972
(Parslow, pers. comm). A small quantity of
nativa mercury was indeed found in muddy
sadiment in the bottom of a trench at Fleury
Point (6), which abuts the narrows near the
south end of Peter Pond Lake. This area has
been investigated previously as the site
where bituminous sands occur in the till.
Kupsch (1954) reported various trenches in
the area and did some trenching himself, but
neither he nor previous authors reported the
occurrence of mercury.

There are several obvious questions. Is
this a spiil, and if so, under what circum-
stances did it originate? Suggestions of a
gold prospector or a photographer carrying
mercury would seem to place the time of the
spill many years ago — and as mercury
evaporates in the atmosphere it would have
to have been below the water table all that
time. With its high specific gravity, why
would it not sink out of reach? If the occur-
rence is natural, how has it accumulated?
Are exhalations of mercuric compounds ris-
ing inte a reducing environment and being
converted to the metal?

Further speculation, though interesting, is
futile without more thorough investigation. It
would be interesting to know the size of the
occurrence {or ccocurrences) and the nature
of the substrate.

Other Considerations

Metallic mineral occurrences close to, but
outside Saskatchewan, might well extend
into the province. Such a case is exemplified
by the deposit of nickel-copper ore presently
being defined in Manitoba at Namew Lake
(Pickell, 1987). This deposit occurs in the
Precambrian beneath Ordovician carbon-
ates and very close 1o Saskatchewan’s east-
ern border.

There is no reason why metallic ores pres-
enton the Shield should be absent under the
Phanerozoic sedimentary cover. So, unless
it is considered unique, an orebody like that

at Rottenstone Lake (Figure 1) shoukd have
a counterpart somewhere. The Rottenstone
ore i3 nickel and copper-rich with small
amounts of platinum, palladium, gold, silver,
lead and zinc. Exploration for platinum and
its associates is also being conducted
around an anorthosite body west of Careen
Lake {Figure 1} in the Clearwater River Val-
ley. Similar prospectiva situations might well
exist south of the shield edge.

Conclusion

In conclusion, metallic mineral occurrences
in or under the Phanerozoic rocks of
Saskatchewan range from large deposits,
through visible mineralization, to geochemi-
cal anomalies. Some of these, given the
right circumstances, could becoms eco-
nomic. Other occurrences no doubt remain
to be found, some of which, in their turn, may
prove to be economically viable.
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