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MARGINAL NOTES

Location and Access
Kelvin, Natal, Churchill, and Macmurchy Townships are located 

approximately 80 km (50 miles, south of Timmins and 50 km (30 miles; 
southwest of Matachewan. Highway 560 passes through Macmurchy 
Township and the southeastern corner of Churchill Township to 
connect Gowganda and Elk Lake on the east with Shinning Tree and 
Westree on the west. This road has an all-weather gravel surface. 
The Upper Grassy River road leads from Highway 560 in north- 
western Macmurchy Township north and northwest through Churchill 
and Kelvin Townships ultimately running into Pine Street in 
Timmins. This road is a tourist access route and is not maintained 
during the winter months.

General Geology
This survey was conducted during the 1973 field season at 

which time the geology of Kelvin, Natal, Churchill, and Macmurchy 
Townships was not well known and the felsic metavolcanics out 
lined by Pyke etal. (1973) at a scale of l inch to 4 miles 
(1:253,440) were based largely on early reconnaissance surveys of 
Gledhill (1926) and Laird (1934). Subsequently Carter (1972; 
1974- I975a: I975b) has completed geological mapping of these 
townships at a scale of l inch tp \ mile (1:15,840). The follow 
ing description of the geology is from Carter's report which 
should be consulted for further information concerning the 
geology and mineral occurrences of these townships.

Bedrock exposed in the study area belongs to the Early 
(Archean) and Middle (Proterozoic) subdivisions of the Precambrian. 
The Early Precambrian (Archean) rocks consist of two intercalated 
sequences. The first, which underlies approximately 80 percent 
of the map-area, consists of sub-alkalic mafic to intermediate 
flows and pyroclastic rocks whereas the second, which is largely 
restricted to Natal Township, is comprised of alkalic flows and 
pyroclasts, ranging from trachybasalt to trachyte in composition. 
Ultramafic rocks occur within this latter sequence. Matachewan- 
type diabase dikes cut the Early Precambrian (Archean) rocks. 
Along the eastern half of Natal Township, sedimentary strata of 
the Huronian Cobalt Group unconformably overlie the Early Pre 
cambrian (Archean, rocks and dip 10 to 55 degrees to the east. 
These sedimentary rocks have been intruded by Nippissing-type 
diabase sills which also unconformably cap the Early Precambrian 
(Archean) rocks at several localitfes within Churchill and 
Macmurchy Townships.

Boissonneau (1965; 1968) has described the regional surficial 
geology and Sado (Sado and Clarke 1974) has mapped the^Quaternary 
deposits of this project area at a scale of l inch to h mile 
(1:31,680). The overburden in Kelvin, Natal, Churchill, and 
Macmurchy Townships consists predominantly of stony, silty 
sand tills. Discontinuous lacustrine deposits, comprised of 
medium sand to silty fine sand, overlie till.

Economic Geology and Mineral Exploration

The silver discoveries at Gowganda Lake in 1908 stimulated 
prospecting in this map-area and gold mineralization was record 
ed from both Churchill and Macmurchy Townships in 1911. Almost 
continuous mineral exploration activity ensued after that date. 
More recently, exploration efforts have been directed toward 
the discovery of (l) gold and copper within Early Precambrian 
(Archean) -rocks, (2) copper-nickel mineralization within 
serpentinized ultramafic/mafic rocks of the same age and (3) silver 
deposits associated with the Middle Precambrian (Proterozoic) 
Nipissing-type diabase sills. Carter (1972; 1974; l975a; l975b) 
has compiled the available data on mineral exploration within the 
area.

Geochemistry
During 1973, 240 bedrock samples were collected within this 

project area. The purpose of this survey were to (l) provide 
basic bedrock data to assist interpretation of a concurrent 
reconnaissance exploration geochemistry - Quaternary geology 
research program conducted in the same area (Closs and Sado 
1975; Closs 1975) and to (2) continue investigations of metal 
distribution patterns related to mineralized metavolcanics begun 
by Wolfe (1972) in Ben Nevis Township. To a large extent 
utilizing roads and waterways, traverses were run on north-south 
lines perpendicular to the presumed regional strike of the rocks. 
Sample sites were located by pace and compass methods using prom 
inent landmarks on l inch to \ mile (1:15,840) air photographs. 
All samples were analyzed for Cu, Zn, Pb, Ni, Co, Mn, Hg, Si0 2 
and Total Fe.

The rock samples were passed through a jaw crusher and a 
cone crusher which produces material of about 10 mesh size. 
After mixing by riffling on paper sheets, a sample split was 
taken for grinding to 200 mesh size in a ceramic ball mill. 
Solutions for the measurement of silica and Total Fe were pre 
pared as follows: 0.2 gram samples were roasted in a muffle 
furnace at 550-600OC overnight, mixed with a lithium metaborate 
flux fused at 1000OC for 15 minutes and the molten fluxes 
completely disintegrated in 60 ml of 1:9 HF. After dissolution, 
100 ml of boric acid was added to complex excess fluorides. The 
solutions were then filtered into 200 ml volumetric flasks and 
diluted to volume. A 50 ml aliquot of this solution was trans 
ferred to a 100 ml flask, 10 ml of 30,000 ppm strontium solution 
was added, the mixture was diluted to volume and aspirated 
into an atomic absorption spectrophotometer for silica deter 
mination. In the case of iron, a 10 ml aliquot of the rock 
solution was mixed with 5 ml of 30,000 ppm strontium solution, 
diluted to volume and metal content measured.

For the determination of Cu, Zn, Pb, Ni, Co, and Mn, a 
300 milligram portion of the -200 mesh material was decomposed 
by a hot three acid (HN03-HC1 - HF) leach and the resultant 
solution was diluted to 15 ml and aspirated into an atomic 
absorption spectrophotometer for metal content estimation.

After mixing by riffling, a separate sample split was 
taken for determination of mercury and this material was hand 
ground to -200 mesh to prevent mercury loss due to heating. 
Mercury concentration in rocks was determined by a modified 
cold vapour atomic absorption technique using the 2537. A mercury 
emission line.

The zinc content of sampled bedrock in the Kelvin- 
Natal project area ranges from 8 ppm to 420 ppm. Statistical 
parameters were calculated tor samples having concentrations 
over the range 8 ppm to 250 ppm zinc. Samples containing 
greater than 250 ppm zinc were excluded from the mathematical 
computations so that the resultant statistical parameters 
would not be biased by extreme values. As the zinc distrib 
ution was skewed positively (Figure 1), statistical parameters 
were also calculated for logarithmically transformed data 
(Table l). Samples having extreme zinc values were, however, 
included in the last class interval of the histogram. The 
plot of zinc frequency reveals a principal peak in the 70 - 
80 ppm interval. Zinc abundances range from 8 ppm to 150 
ppm in background samples remote from mineralization and 
much of this variation is explicable in terms of magmatic 
differentiation processes which produce a trend of zinc 
depletion with increasing silica and decreasing iron con 
tents. Concentrations of zinc greater than 150 ppm may 
relect a secondary mineralizing process superimposed upon 
a primary background pattern; To appreciate the significance 
of the zinc distribution, it is advantageous to compare 
these results with those for silica (Map P.1076) and iron 
(Map P.1075) distributions.

The rock samples have been classified into four ranges 
of zinc concentration (less than 60 ppm, 60 - 120 ppm, 
120 - 240 ppm, and greater than 240 ppm) identified on the 
geochemical map by a system of coded dot symbols. A cluster 
of anomalous zinc samples is situated along the southeastern 
shore of Bigfour Lake in an area underlain predominantly by 
intermediate metavolcanics. The isolated anomalous sample 
collected from the peninsula along the west central shore of 
Mickiwakenda Lake (Churchill Township) is also from an inter 
mediate metavolcanic unit, here intercalated with epiclastic 
metasediments. Brpadly spaced anomalous sites are located in 
the northeastern corner of Churchill Township and the north 
western corner of Macmurchy Township where the bedrock consists 
of intermediate to mafic metavolcanics. Anomalous sites .along 
the southern shore of Houston Lake, north of Houston Lake, and 
along Highway 560 just east of the Macmurchy Township boundary 
are from dacitic to andesitic metavolcanics. Trace amounts of 
sulphide mineralization were visable at the first and last of 
these localities. Additional anomalous samples are noted 
north of Houston Lake and on and just west of the power line 
in northeastern Natal Township. The bedrock geology at these 
sites consists of intercalated alkalic (trachytic) and calc 
alkalic mafic to intermediate metavolcanics. Low zinc con 
centrations frequently correspond to felsic metavolcanic 
samples. In terms of exploration, areas of intermediate to 
felsic metavolcanics possessing abnormally high zinc contents 
may warrant more detailed exploration.
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Figure 1. Frequency distribution of Zinc in Bedrock of the 
Kelvin-Natal Area.
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