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MARGINAL NOTES 

Location and Access: Halliday and Midlothian 
Townships are located approximately 40 miles 
(60 km) south of Timmins and 20 miles (30 km) 
west of Matachewan within the southwestern part of 
the Abitibi 'greenstone belt'. Access to the cen
tral part of Midlothian Township is provided by 
the development road constructed to connect the 
United Asbestos Incorporated property with the 
town of Matachewan to the northeast. In addition, 
an all-season secondary road, which extends west 
from Highway 566 at Matachewan, passes within 
6 miles (9.6 km) of the northern boundary of the 
map-area. At mileage 28 (45 km) from Matachewan 
a logging road provides access south to Mid
lothian and Halliday Townships. 

General Geology: The geology of Halliday and 
Midlothian Townships is published in a map at a 
scale of 1 inch to \ mile and is fully described 
by Bright (1970). The following description of 
the geology is largely taken from Bright's re
port which should be consulted for further in
formation concerning the geology and mineral 
occurrences of these townships. 

Early Precambrian (Archean) mafic to felsic 
metavolcanics are the oldest rocks within the map-
area. In the northern part of the project area 
succession of east- to northeast-striking felsic 
metavolcanic flow and pyroclastic units is over
lain by Timiskaming-type metasediments. The 
metavolcanics are intruded by stocks and sills 
of gabbro and serpentinized Peridotite. In the 
eastern part of Midlothian Township, these Early 
Precambrian units are overlain unconformably by 
flat to gently dipping sedimentary strata of the 
Huronian Cobalt Group. Matachewan-type diabase 
dikes cut the Early Precambrian (Archean) rocks 
and younger diabase dikes intrude the Middle to 
Late Precambrian Huronian sedimentary rocks. The 
location of regional faults are indicated on the 
generalized geology used as a base for data pre
sentation; however, numerous smaller-scale faults 
have also been recognized (Bright 1970). 

Maps of Boissoneau (1965; 1968) show that the 
entire area is covered by drift of variable thick
ness, consisting predominantly of stony, Silty 
sand till. Sado (Sado and Clarke 1974) has mapped 
the Quaternary deposits of Halliday and Mid
lothian Townships at a scale of 1 inch to \ mile. 

Economic Geology and Mineral Exploration: The 
map-area has been prospected for gold associated 
with metasediments, asbestos and copper-nickel 
occurrences related to ultramafic and mafic sills 
and stocks, and base metal mineralization in meta
volcanics. Gold exploration, beginning in 1909, 
culminated with production from the Stairs Ex
ploration and Mining Company Limited mine during 
1965-1966. More recently, attention has been 
directed towards the asbestos and base metal 
potential of the area. In 1973, United Asbestos 
Incorporated were preparing to bring to pro
duction a cross-fibre asbestos zone located in 
serpentinized Peridotite at the northern end of 
Lloyd Lake. During the same period both New-
mont Mining Corporation of Canada Limited and 
The Hanna Mining Company had holdings and options 
on claims underlain by the felsic to intermediate 
metavolcanics of the eastern part of the Halliday 
'dome' and were evaluating the potential of these 
properties for stratiform volcanogenic massive 
sulphide deposits. 

Geochemistry: During 1973, 508 samples of meta
volcanic bedrock were collected from within a 
block measuring approximately 6 miles (9.6 km) 
(east-west) by 5 miles (8 km) (north-south) that 
includes the western two-thirds of Midlothian 
Township and the eastern one-fifth of Halliday 
Township. An additional 34 samples from mafic 
and ultramafic intrusions were collected within 
this area. The purposes of this survey were to 
(1) provide basic bedrock data to assist inter
pretation of a concurrent reconnaissance explor
ation geochemistry-Quaternary geology research 
program conducted in the same area (Closs and 
Sado 1973) and to (2) continue investigations of 
metal distribution patterns related to mineralized 
metavolcanic rocks begun by Wolfe (1972) in Ben 
Nevis Township. Representative bedrock samples 
were obtained from outcrops spaced approximately 
1,000 feet (300 m) apart with sample density 
being increased near known base metal showings. 
Sample sites were located using grid lines of 
the Glen Copper Mines Limited, the Newmont Mining 
Corporation of Canada Limited, and the Hanna 
Mining Company. Elsewhere, pace and compass 
traverses were tied to prominent landmarks on 1 
inch to % mile air photographs. All samples were 
analyzed for Cu, Zn, Pb, Ni, Co, Mn, Cr, Hg, 
Si0 2 and Total Fe. 

The rock samples were passed through a jaw 
crusher and a cone crusher which produced mat
erial 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. Three hundred milligram samples of 
this material were decomposed by a hot three 
acid (HNO3-HCI-HF) leach and the resultant 
solutions were diluted to 15 mis and aspirated 
into an atomic absorption spectrophotometer for 
estimation of zinc content. The lower detection 
limit of the routine analytical method was 3 ppm 
zinc and the precision at concentrations greater 
than 10 ppm was + 15 percent at the 95 percent 
confidence level. 

The zinc content of sampled metavolcanics 
in the Halliday-Midlothian project area ranges 
from 12 ppm to 22.8 percent. Statistical para
meters were calculated for samples having con
centrations over the range 12 ppm to 250 ppm 
zinc. Samples containing greater than 250 ppm 
were excluded from mathematical computations so 
that the resultant statistical parameters would 
not be biased by extreme values. As the zinc 
distribution was skewed positively (Figure 1), 
statistical parameters were also calculated for 
logarithmically transformed data (Table 1). 
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Samples having extreme zinc values were, however, 
included in the last class interval of the histo
gram. The plot of zinc frequency reveals a 
symmetric distribution about the 70-80 ppm class 
interval, having an arithmetic mean of 74 ppm 
zinc for unmineralized metavolcanics. Comparison 
of the areal distribution of zinc with that for 
silica (Map P.987) indicates that zinc con
centrations in the range 0-60 ppm are generally . 
coincident with unmineralized felsic metavolcanics 
whereas those in the range 60-120 ppm correspond 
with rocks of dacite-andesite composition. Zinc 
abundances range from 12 ppm to 130 ppm in back
ground. Metavolcanics remote from mineral
ization and much of this variation is accounted 
for by magmatic differentiation processes which 
produce a trend of Zn depletion with increasing 
Si02 and decreasing Total Fe. The upper tail of 
the symmetric distribution curve for zinc 
(Figure l) is truncated at about 130 ppm and con
centrations above this limit presumably reflect 
a secondary mineralizing process superimposed on 
a primary background pattern. In order to more 
fully appreciate the significance of the zinc 
distribution, it is necessary to compare these 
results with those for silica (Map PT987) and 
Total Fe (Map P.986) distributions. 

The rock samples have been classified into 
four ranges of zinc concentration (less than 60 
ppm, 60-120 ppm, 121-240 ppm, and greater than 
240 ppm) identified on the geochemical map by a 
system of coded dot symbols. In general, the 
filled dots represent concentrations of zinc 
above the normal range of variation in calc-
alkaline metavolcanics. Data from the mafic and 
ultramafic intrusion samples have been included. 
Rocks collected near showings south of Patricia 
and Campbell Lake are anomalous in zinc and 
indicate that sites containing possibly anomalous 
values (121-240 ppm) north and west of Ring Lake 
and between Upper Winding Lake and Lloyd Lake may 
warrant more closely spaced sampling in order to 
evaluate the potential of these areas. These 
features should be taken into consideration when 
assessing the zinc distribution in 'B' horizon 
soils and till material from this area (Closs 
1974a) 
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TABLE 1 

Table of Statistical Parameters 
for Zinc in Metavolcanics 

of Halliday-Midlothian Townships 

>250 

200 

Number of Samples (N) 452 

Range (W) 12 ppm to 
250 ppm 

Arithmetic Mean (X) 74 ppm 

Standard Deviation (S) 32 ppm 

X + 2 S 138 ppm 

Logarithmic Mean (X^) 1.825 
Geometric Mean ( G)* 6 7 ppm 

Standard Deviation (S^) 0.203 

X T + 2 S T * * 2.232 
L L (171 ppm) 

* Antilogarithm of X L 

** Antilogarithms in bra ckets 

250 

Frequency distribution of Zinc in Metavolcanics of Halliday-
Midlothian Townships. 
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LEGEND 

PRECAMBRIAN 
MIDDLE TO LATE PRECAMBRIAN (PROTEROZOIC) 

HURONIAN 
COBALT GROUP 

Gowganda Formation 

Conglomerate, greywacke, quartzite, 
arkose, and argillite 

UNCONFORMITY 

EARLY PRECAMBRIAN (ARCHEAN) 
MAFIC INTRUSIVE ROCKS (MATACHEWAN) 

Diabase (dikes) 

INTRUSIVE CONTACT 

ULTRAMAFIC AND MAFIC INTRUSIVE ROCKS 

Gabbro, diorite, Peridotite, pyroxenite, 
dunite, and serpentinite-

INTRUSIVE CONTACT 

METASEDIMENTS (TIMISKAMING-TYPE) 

Arkose, greywacke, slaty argillite, 
conglomerate, and pyroclastic rocks 

DISCONFORMABLE AND INTERFINGERING CONTACT 

METAVOLCANICS 
INTERMEDIATE AND MAFIC METAVOLCANICS 

Andesite (massive, pillowed, amygdaloidal, 
and porphyritic), andesite/dacite tuff-
agglomerate breccia, and massive basalt 

FELSIC AND INTERMEDIATE METAVOLCANICS 
Rhyolite/dacite (massive, amygdaloidal, 

brecciated, and porphyritic), pillowed 
dacite, rhyolite tuff, sericite schist, 
and chlorite-sericite schist 

a. Legend generalized after Bright (1970). 

GEOLOGICAL SYMBOLS 

Geological boundary 

B I Shaft 

A I Mineral Occurrence 

Fault 

O 
© 
® 

GEOCHEMICAL SYMBOLS 

Less than 60 ppm zinc 

60-120 ppm zinc 

120-240 ppm zinc 

Greater than 240 ppm zinc (actual value given) 

METAL AND MINERAL REFERENCE 

Ag Silver 
asb Asbestos 
Au Gold 
cp Chalcopyrite 
Cu Copper 
gf Graphite 
mar Marcasite 

Ni Nickel 
Pb Lead 
po Pyrrhotite 
py Pyrite 
qc Quartz-carbonate 
qv Quartz Vein 
Zn Zinc 
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