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SUMMARY OF FIELD WORK, 1975

by the

GEOLOGICAL BRANCH

ONTARIO DIVISION OF MINES

PREFACE

During the summer of 1975, the Geological Branch, Ontario 
Division of Mines, undertook 34 geological mapping projects, 
l geophysical survey project and 2 geochemical survey projects. 
Two airborne geophysical projects, and refraction seismic and 
resistivity surveys were contracted and completed in 1975. 
In addition, aggregate resource studies were conducted in 24 
townships and mineral deposit studies were undertaken throughout 
the Province. Also in 1975, the Ministry of Natural Resources 
participated with the Royal Ontario Museum in establishing a 
Geochronology Laboratory at the Department of Geology and 
Mineralogy, Royal Ontario Museum. The laboratory, when opera 
tional in about one year, will have isotopic age determination 
capability by the zircon and rubidium-strontium methods. The 
Geological Branch will maintain a program of applied geochronology 
at the laboratory, directed towards investigation of the rocks 
and mineral deposits of Ontario's Precambrian Shield.

The locations of the areas investigated are shown on the 
map of the Province, at the beginning of this report. The 
preliminary results of the work are outlined in this summary, 
which contains reports prepared by leaders of each of the 
projects. In these reports, some emphasis has been placed on 
the economic aspects of the different investigations. It is 
the hope of the Geological Branch that the information thus 
provided will help in the mineral resource evaluation of these 
areas and so will be a valuable aid to mineral prospecting and 
resource planning in the Province.

Coloured maps and final detailed reports covering most of 
the field projects are being prepared for publication. In the 
interim, however, uncoloured preliminary geoscience maps with 
comprehensive marginal notes, will be released for distribution 
mostly during the winter of 1975-1976. These will mainly be 
published at the field scale of l inch to \ mile, l inch to 
l mile, or l inch to 2 miles. Notices of the releases will be 
mailed to all persons or organizations on the Ontario Division 
of Mines notification list, and will be published in the 
technical journals and other media.
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PRECAMBRIAN GEOLOGY SECTION SURVEYS, 1975 

V.G. Milne 1

A total of 26 geological field mapping projects were undertaken 
in the Precambrian Shield area of Ontario. Of these, 19 were directed 
by staff of the Section, 3 by Regional or Resident Geologists and 4 
were supervised by contract staff. Field work was completed on 13 
detailed, l inch to ^ mile scale (1:31,680), projects. Four other 
detailed projects were initiated and will continue in 1976. In all, 
about 1,400 square miles (3600 km 2 ) were mapped at the detailed scale. 
Mapping was undertaken on six reconnaissance and synoptic projects at 
a scale of l inch to l mile (1:63,360) covering areas of between 350 
and 1,600 square miles (900 and 4100 km2 ). Field work was completed 
on two of these. Operation Kenora-Sydney Lake, a regional helicopter 
reconnaissance project undertaken in 1974 and covering approximately 
7,000 square miles (18 000 km2 ), was expanded in 1975 to Operation 
Kenora-Ear Falls and an additional 5,500 square miles (14 000 km2 ) 
mapped. In addition, a project to examine carbonatite-alkalic com 
plexes in the Province started at the end of the 1974 field season, 
was continued in 1975. As an extension of the synoptic surveys 
already completed in the Abitibi Subprovince between Timmins and 
Kirkland Lake, a project was started in 1975 to study the structure, 
stratigraphy and petrochemistry of the whole subprovince between 
Timmins and Kirkland Lake. Altogether, a total of about 8,000 
square miles (21 000 km 2 ) were mapped in these surveys.

Several particularly interesting features have emerged from the 
past summer's field work. In the Kenora-Ear Falls area (Report No. 5), 
F.W. Breaks and W.D. Bond postulate an association between uraniferous 
pegmatites and diatexite phases of the migmatitic metasediments in the 
English River gneiss belt. Although younger and lithologically more 
diverse than the English River gneisses, rocks of the Grenville Province 
appear to have been subjected to tectonic and metamorphic processes of 
similar intensity, and here also S.B. Lumbers (No. 21) and E.G. Bright 
(No. 22) refer to an anatectic origin for uraniferous and rare earth 
pegmatites. In these Grenville areas, the pegmatites are apparently 
related stratigraphically to an arkosic unit which Lumbers considers 
the basal unit of the Late Precambrian, Grenville metasedimentary- 
metavolcanic sequence. He also points to the interesting possibility 
of uraniferous heavy mineral concentrations occurring within this basal 
arkosic unit. In mapping alkalic centres, R.P. Sage states that in the 
Prairie Lake complex the better uranium occurrences appear to be spatially 
related to wollastonite-rich ijolitic phases of the intrusion and that 
search for economic mineralization should perhaps concentrate on these 
phases.

In the Ramore area (No. 16), L.S. Jensen has identified a belt of 
trachyte and basalt of the alkali olivine basalt series extending from 
Bowman to Harker Townships and associated with Timiskaming-type meta 
sediments. Based upon the stratigraphic and structural work already 
done by Jensen and D.R. Pyke, the probable correlation of these alkalic 
rocks with the similar suite in the Kirkland Lake area raises interesting 
possibilities for potential gold mineralization in the Ramore area, and 
in the interpretation of the geologic history of the belt. Several

Chief Geologist and Chief, Precambrian Geology Section, Geological 
Branch, Ontario Division of Mines, Parliament Buildings, Toronto.



projects have brought to light previously unrecorded or little 
documented felsic metavolcanic centres of possible interest as base 
metal exploration targets. These include: Mattson Lake (No. 1); 
Miminiska Lake (No. 4); north of Dash Lake in the Pipestone Lake 
area (No. 9); north of Willet Lake (No. 11) in an area formerly 
included with the Marshall Lake metasediments; in an area formerly 
included with Minitaki Group metasediments north of Sandybeach Lake 
(No. 23); and in thj Grenville Province in southwest Cavendish Town 
ship (No. 22).

The summaries appended represent rapid syntheses of geological 
field data as do the Preliminary Maps which are in preparation for 
publication during the winter of 1975-1976. These field reports and 
maps are designed as a means of rapidly disseminating highlights and 
general outlines of new information. More extended analysis of field 
data in conjunction with detailed office and laboratory research for 
final report and map publication can be expected to result in changes 
to the field terminology, interpretations, and concepts expressed.
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No.l MATTSON-MACDOWELL LAKES AREA, 

DISTRICT OF KENORA, PATRICIA PORTION 

J. Wood

ODM

LOCATION MAP Scale: 1 inch to 25 miles

LOCATION: The Mattson-MacDowell Lakes area 
is located some 100 miles (160 km) NNE of 
Red Lake in the Patricia Portion of the Dis 
trict of Kenora. The map-area is composed 
of two adjoining rectangular areas. The 
more northerly covers about 80 square miles 
(200 km ) and is bounded by Latitudes 
S2 0 21'30"N and 52 0 15'N and by Longitudes 
92 0 55'W and 92 0 40'W. The second area covers 
approximately 19 square miles (49 km ) and is 
bounded by Latitudes 52 0 15'N and 52 0 12'N 
and Longitudes 92 0 45'W and 92 0 35'W.

The only efficient means of access is by 
float-equipped aircraft (nearest charter bases 
are at Red Lake and Cochenour). Many of the 
lakes within the area are suitable for use by 
float-equipped aircraft; there are only a 
few parts of the area more than 2 miles (3 km) 
from any such lake.

MINERAL EXPLORATION: Exploration activity in 
the general region began in the 1920s and is

Geologist, Precambrian Geology Section, Geo 
logical Branch, Ontario Division of Mines, 
Parliament Buildings, Toronto.

documented in a geological report by J.D. 
Bateman (1938) who mapped the North Spirit 
Lake-MacDowell Lake area in 1937 at a scale 
of l inch to l mile.

The present map-area encompasses the 
southern end of the North Spirit Lake- 
MacDowell Lake metavolcanic-metasedimentary 
belt. Summaries of the mineral exploration 
in that part of the metavolcanic-metasedi 
mentary belt north of the present map-area 
may be obtained from previous publications 
of the author (see Wood 1972; 1973; 1975).

Within the present map-area mineral 
exploration has been minimal. No exploration 
activity was reported by Bateman (1938) . 
Data in the Files of the Resident Geologist, 
Ministry of Natural Resources, Red Lake, 
indicate exploration activity as follows.

In 1967, Madsen Red Lake Gold Mines 
Limited performed work on the exploratory 
licence issued by the Ontario Department of 
Mines for the purpose of investigating the 
iron content of the beach sands and the un 
consolidated material on the bottom of the 
MacDowell Lake. The approximately rectangular 
area covered by the licence extended from 
close to Mattson Lake SSE to the most



southerly extension of MacDowell Lake, en 
compassing some 8,400 acres (34 km^) of water. 
Sand ridges on the lake shore were trenched 
and sampled; holes were systematically dril 
led through the lake ice and bottom samples 
retrieved where magnetite was found to be 
present; and 17 holes totalling 629.0 feet 
(191.7 m) were washed to bedrock. It was 
found that the beach and lake bottom sands 
varied considerably in composition, grain 
size, and colour, and that the magnetite 
content varied from zero to over 10 percent. 
In general, it was observed that the iron 
bearing sands occurred in very thin beds, 
the amount of magnetite decreased with depth 
below lake bottom, and the magnetite content 
was independent of other variables. The 
study concluded that it was not economically 
feasible to recover the low grade magnetite 
from the bottom and beach sands.

In 1969, Noranda Exploration Company 
Limited performed airborne magnetic and 
electromagnetic (Mark V INPUT) surveys of a 
24-claim group whose eastern edge overlapped 
the western end of Atikamik Lake. Two six- 
channel anomalies were recorded, one with 
magnetic correlation, and one without mag 
netic correlation. There is no record of 
further work on the claims.

In 1970, Selco Exploration Company 
Limited diamond drilled five holes totalling 
669.5 feet (204.1 m) on a 13-claim group 
belonging to R. Green. Granitic rocks and 
metasediments were encountered in all of the 
drill holes and gabbro was encountered in one 
hole. Streaks and blebs of pyrite and pyr 
rhotite were encountered in all of the drill 
holes. Specks and veinlets of chalcopyrite 
were reported in two of the drill holes. The 
mineralization appears to have been contained 
in metasediments, which, from the descrip 
tions given in the drill logs, may be sul- 
phide-facies iron formation. No assay 
results were given, and there is no record of 
further work on these claims.

At the time of writing, there was only 
one claim within the confines of the map-area.

GENERAL GEOLOGY: Early Precambrian (Archean) 
rocks underlie all of the map-area, however, 
exposure of these rocks is limited by water 
(MacDowell Lake) and by Pleistocene deposits. 
An esker up to 2 miles (3 km) in width and 
trending WSW extends across the map-area just 
to the north of Mattson Lake.

Rocks within the map-area can be 
assigned to two rock associations: the meta- 
volcanics and metasediments ("greenstone") 
and the granitic rocks. The metavolcanics 
and metasediments form the southern part of 
the northwest-striking North Spirit Lake-

MacDowell Lake metavolcanic-metasedimentary 
belt. The belt essentially terminates east 
of the northwestern part of MacDowell Lake, 
except for a narrow extension which strikes 
southeast along the eastern edge of the south 
part of MacDowell Lake. The belt is delimin- 
ated to the west by a northwest-striking 
fault zone (the boundary between the Gods 
Lake and Berens River Subprovinces) (Ayres 
et al. 1971), and to the east and southeast 
is bounded by intrusive granitic batholithic 
rocks. The contacts of the metavolcanic- 
metasedimentary belt are, in general, close 
to those depicted by Bateman (1938), however, 
the rock types within the belt and their 
distribution do not compare with those out 
lined by Bateman (1938).

Metavolcanics exceed metasediments in 
surface exposure by a ratio of about 5:1, 
and, of the metavolcanics, those of inter 
mediate composition are most extensive.

Mafic metavolcanics, now schistose 
amphibolites, occur near Nipa Lake. The 
rocks have a northwest strike subparallel to 
the fault zone and are cut off by the fault 
about ^2 mile (0.8 km) south of Nipa Lake. 
Pillowed variolitic mafic metavolcanics occur 
locally near Tahoe Lake. Pillowed mafic 
metavolcanics occur near the eastern and 
southeastern part of the metavolcanic- 
metasedimentary belt; near Atikamik Lake 
they strike northwest; between Armstrong and 
MacDowell Lakes they have a variable strike 
but trend generally northeast; near the 
eastern shoreline of the western part of 
MacDowell Lake the same horizon of mafic 
metavolcanics again has a northwest trend. 
Thus, between the northeastern and south 
eastern corners of the map-area this mafic 
metavolcanic unit appears to form a large 
scale step-fold; on a detailed scale there 
is evidence of several small scale folds and 
faults.

Stratigraphically above the eastern 
mafic metavolcanics is a thin sequence (about 
1,000 feet or 300 m thick) of medium to 
thinly bedded wackes and mudstones which 
exhibit graded bedding. Metamorphic grade in 
this part of the area is high, and andalusite, 
cordierite, and sillimanite are commonly pre 
sent . A number of metasedimentary sequences 
of similar thickness and type (except for the 
high grade metamorphic minerals) occur near 
the northern boundary of the map-area where 
they are interbedded with intermediate pyro 
clastic rocks. Near Nipa Lake there are 
several occurrences of finely bedded siliceous 
mudstone.

Conglomeratic rocks are rare in the area 
mapped. The only areally significant occur 
rence is Stratigraphically above the mafic
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metavolcanic and wacke-mudstone sequence 
which is located at the eastern and southern 
boundary of the metavolcanic-metasedimentary 
belt. Clast sizes range from pebbles to 
small boulders, and clasts types are almost 
wholly restricted to varieties of volcanic 
rocks (mostly intermediate) with the excep 
tion of clear, coarse-grained, poly-crystal 
line quartz fragments of unknown origin. 
This rock type is notable for its sulphide- 
rich matrix. Outcrop surfaces are stained 
dark brown, and the gossan can be followed 
intermittently (depending on outcrop density) 
for more than 2 miles (3 km).

To the west of and overlying the con 
glomeratic unit are intermediate pyroclastic 
rocks with large clasts of variable dimen 
sions. Rock types range from pyroclastic 
breccia to tuff. These pyroclastic rocks 
contain small amounts of disseminated pyrite.

Pyroclastic rocks occur throughout the 
area underlain by metavolcanics and meta- 
sediments, and those of intermediate compo 
sition are the dominant rock type within the 
map-area. West and north of Mattson Lake the 
intermediate pyroclastic rocks (excepting 
some felsic rocks near Tahoe Lake) are com 
posed of lithic clasts. East of Mattson Lake 
and for about 2 miles (3 km) to the southeast 
the intermediate pyroclastic rocks are com 
posed of crystal tuff; feldspar clasts are 
the important rock constituent. The crystal 
tuff is at least 5,000 feet (1500 m) thick 
immediately east of Mattson Lake. No bedding 
or other evidence of stratification were 
observed. The pyroclastic rocks that occur 
along the northern boundary of the map-area 
range from pyroclastic breccia with clasts 
up to 2 feet (0.6 m) in diameter, to finely 
bedded tuffs.

Thin horizons (less than 200 feet or 
60 m) of banded chert-magnetite and chert- 
sulphide iron formations, and chert occur 
near the granitic contact south of Nipa Lake 
and west of Mattson Lake, just to the south 
of the west end of Atikamik Lake, and in the 
thin belt that extends along the east shore 
of the south part of MacDowell Lake.

Two types of intrusive rock occur within 
the main metavolcanic-metasedimentary belt. 
The first occurs as a sill-like body up to 
1,500 feet (460 m) thick, closely associated 
with the mafic metavolcanics in the east and 
southeastern parts of the map-area. The 
intrusive rock is primarly coarse-grained 
amphibolite (originally pyroxenite) with 
subordinate phases containing feldspar 
(originally gabbro). Repeated compositional 
changes from pyroxenite to gabbro across 
strike are interpreted by the writer to indi 
cate multiple differentiated intrusions. The

second variety of intrabelt intrusive rock 
occurs just northeast of the lake 2 miles 
(2 km) east of the south end of Mattson Lake, 
and is a subvolcanic stock of porphyritic 
plagioclase-hornblende diorite which is pro 
bably genetically related to the voluminous 
pyroclastic rocks adjacent to it. The west 
ern dge of this stock is sulphide stained, 
and the sulphide stained conglomeratic rock 
mentioned above occurs in proximity to this 
intrusion.

The metamorphic grade of the metavol 
canics and metasediments varies from lower 
greenschist facies near the northern boundary 
of the map-area just to the north of Mattson 
Lake, to hornblende-hornfels facies adjacent 
to the east and southeastern granitic con 
tacts. Garnet, andalusite, cordierite and 
sillimanite are commonly occurring metamor 
phic minerals within l to 2 miles (2 to 3 km) 
of that granitic contact.

The granitic batholithic rocks can be 
conveniently discussed in two groups: those 
that occur northeast of the major fault zone 
mentioned above, and those that occur south- 
west of the fault zone. The granitic rocks 
northeast of the fault zone, although they 
contain inclusions of highly metamorphosed 
supracrustal rocks, are all leucocratic; most 
are porphyritic, and contain only biotite as 
a ferromagnesian mineral, and in some local 
ities, particularly around Armstrong Lake, 
they contain muscovite and garnet. These 
rocks are intrusive into the metavolcanics 
and metasediments. Southeast of the fault- 
zone the granitic rocks are of many different 
compositions ranging from diorite to leuco 
cratic quartz monzonite. These show complex 
relationships and five intrusive phases com 
monly occur on one outcrop. Along the west 
shore of MacDowell Lake there are remnants of 
banded gneiss in the granitic rocks. These 
gneissic rocks dip gently to the west and have 
an overall composition (feldspar, quartz, 
biotite^amphibole) approximating that of a 
wacke or intermediate volcanic rock. They 
may well represent the oldest rocks in the 
map-area.

The youngest rocks in the map-area are 
narrow foliated dikes of quartz-biotite micro- 
diorite that cut the granitic rocks northeast 
of the fault zone.

STRUCTURAL GEOLOGY: The overall structure of 
the map-area is dominated by the northwest- 
striking fault zone that defines the boundary 
of the Gods Lake and Berens River Subpro- 
vinces. This fault zone terminates all other 
structures in the area, and the rocks to the 
west and to the east of the fault zone have 
been severely deformed. Parallel to sub- 
parallel faults to the east of the main fault



have affected the metavolcanics and the 
metasediments.

Perhaps the oldest structural trend in 
the area occurs near the west end of 
MacDowell Lake where the granitic rocks of 
the Berens River Subprovince are strongly 
sheared in a NNW direction. On l inch to l 
mile aerial photographs it is apparent that 
the northwest trend of the subprovince 
boundary-fault truncates the NNW trend of 
the granitic rocks.

Within the metavolcanic-metasedimentary 
belt, the structure is complex and difficult 
to interpret because of the low outcrop 
density. It would appear that on a large 
scale the belt is a synclinal structure with 
a northwest axial direction. About ^ mile 
(0.8 km) to the east of the main fault is a 
parallel fault, and between this latter fault 
and the eastern boundary of the belt there is 
the large step fold mentioned above, probably 
several small scale folds, and definitely 
several faults. Strike directions in this 
zone are variable and the fold structures 
appear to be related to the fault structures. 
In the zone between the two major faults 
mentioned, strikes are sub-parallel to the 
faults, no cross folds are evident and if 
folds do exist they are tight and isoclinal 
with horizontal to sub-horizontal axes. The 
thin belt of metavolcanics in the southeast 
part of the map-area represents a down 
faulted block between these two faults.

ECONOMIC GEOLOGY: Minor amounts of fine 
grained disseminated pyrite may be found in 
almost any rock-type within the map-area, 
however, no large sized concentrations of 
economic sulphide minerals were observed. 
Based on outcrop indications of mineraliza 
tion, and geological parameters, there are 
several areas worthy of further investiga 
tions.

Mid-way down the eastern shore of the 
most southerly part of MacDowell Lake there 
is a massive pyrite vein some 9 inches 
(23 cm) thick. This occurs in a sheared, 
quartz-rich rock interpreted to be chert. 
Iron formation with both magnetite and sul 
phides occurs along most of the peninsula 
near this locality, and the sulphide vein is 
interpreted to be a sheared portion of this 
sulphide-bearing iron formation. No poten 
tially economic sulphide minerals were 
observed, however, gold is known to occur in 
similar rocks in the North Spirit Lake area 
(Bateman 1938).

About h mile (0.8 km) NNE of Tahoe Lake, 
small amounts (less than l percent) of dis 
seminated pyrite, pyrrhotite, and chalcopy 
rite were encountered in a small outcrop area

of coarse-grained mafic rock bf undetermined 
origin. The area around Tahoe Lake in general 
offers potential in that there are mafic vol 
canic flow rocks, felsic pyroclastic breccia, 
chert, ferruginous chert, iron formation, 
and para-amphibolite in close association.

The most obviously favorable part of 
the map-area is in the vicinity of the lake 
l mile (2 km) east of Mattson Lake. In this 
locality, the sulphide-bearing conglomeratic 
horizon mentioned above lies stratigraph- 
ically above pillowed mafic metavolcanics 
and below coarse-grained intermediate pyro 
clastic rocks. Blocks of carbonate and 
ultramafic rock occur just northeast of the 
lake adjacent to the subvolcanic feldspar- 
hornblende porphyry intrusion. Just to the 
north of the lake there is a zone of inter 
mediate pyroclastic rock which has been 
altered to a monomineralic rock, composed of 
sillimanite (field identification, not con 
firmed by laboratory analysis), suggesting 
intense alteration effects. Most of the 
outcrop areas are deeply weathered. Samples 
recovered indicate that most of the sulphide 
is pyrrhotite, however, minor disseminated 
(less than l percent) sphalerite and chalco 
pyrite were identified by the author in two 
samples. Geophysics and diamond drilling 
will be required to further assess the 
potential of this part of the map-area since 
outcrop density is low and the mineralized 
zone is overlain to the north by a thick 
cover of Pleistocene deposits.

The east-trending esker north of Mattson 
Lake is at least 150 feet (45 m) thick and 
is a potential source of aggregate materials.
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No.2 HONEYWELL-McNAUGHTON TOWNSHIPS AREA,

DISTRICT OF KENORA, PATRICIA PORTION

l 2 
G.W. Johns and P.C. Thurston

o DM

LOCATION MAP Scale: l inch to 25 miles

LOCATION: The map-area lies 90 km (56 miles) 
ENE of the town of Red Lake and comprises the 
Townships of Honeywell and McNaughton. The 
area mapped lies east of Goodall Township, 
mapped by Pryslak (1972) and north of Agnew 
and Costello Townships, mapped by Thurston 
(1974). The area can be reached by float- 
equipped aircraft from Red Lake or Ear Falls, 
or by using the South Bay mine road and then 
canoeing through the Confederation and/or 
Woman Lakes systems.

MINERAL EXPLORATION: Parts of Honeywell and 
McNaughton Townships were staked during the 
gold exploration rush in 1926 and 1927. The 
only deposit discovered in the map-area as a 
result of this activity was the Sol-d'Or 
mine, originally held by Bathurst Mines

Geologist, Precambrian Geology Section, Geo 
logical Branch, Ontario Division of Mines, 
Parliament Buildings, Toronto.

2
Northern Archean Subsection Leader, Precam 
brian Geology Section, Geological Branch, 
Ontario Division of Mines, Parliament 
Buildings, Toronto.

Limited (Furse 1933, p.42-45) which was re 
named Rainbow Lake Gold Mines, Limited 
(Harding 1936, p. 18). The mine produced 
S7,500 in gold from narrow quartz stringers 
in felsic tuff. The property has been 
staked by Ronda Copper Mines Limited and a 
geological and I.P. survey have been com 
pleted on the old mine site (Resident Geolo 
gist's files, Ontario Ministry of Natural 
Resources, Red Lake). A drilling program 
will be undertaken (Northern Miner Press 
1975).

All available ground in Honeywell Town 
ship was staked in 1969-1970 after the dis 
covery by Selco Mining Corporation Limited of 
base-metal mineralization at the South Bay 
mine in Dent Township. The following assess 
ment work was filed (Resident Geologist's 
files, Ontario Ministry of Natural Resources, 
Red Lake) after the staking.

In 1968 and 1969, airborne magnetic 
and electromagnetic surveys were flown 
over Honeywell and McNaughton Town 
ships for a number of companies in 
cluding M.J. Boylen Interests. This 
group held claims covering the south- 
west quadrant of Honeywell Township 
but no follow-up work to the air-
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borne survey is on file for this 
property.

C.C. Huston and Associates filed 
as assessment work airborne mag 
netic surveys covering all of 
McNaughton Township and the east 
half of Honeywell Township. 
Follow-up ground magnetometer 
and electromagnetic surveys were 
carried out on 39 claims southeast 
of Wagner Lake in McNaughton 
Township.

Vanco Exploration Limited filed 
airborne magnetic and electro 
magnetic surveys for the northwest 
quadrant of Honeywell Township. A 
geological survey and a ground 
magnetometer survey on a group of 
83 claims, north of Sundown Lake 
and west of Honeywell Lake, were 
then carried out. An additional 
13 claims south of Swain Lake 
were covered by geological, ground 
magnetic and electromagnetic sur 
veys .

Ronda Copper Mines Limited has 
filed ground magnetic and electro 
magnetic surveys for assessment 
work credit on four claims west 
of Swain Lake.

In 1967, Dome Explorations 
(Canada) Limited diamond drilled 
a 324-foot (98.8 m) hole south- 
east of Swain Lake to test an 
electromagnetic conductor. The 
anomaly was caused by local 
concentrations of pyrite, pyrr 
hotite and traces of chalcopyrite 
in quartz-calcite veinlets which 
were encountered in mafic flows.

Selco Exploration Company 
Limited diamond drilled a 555- 
foot (169 m) hole just east of 
Sundown Lake in 1970. Inter 
mediate to mafic flows and tuff, 
with irregular aggregations of 
pyrrhotite, pyrite and occasional 
traces of chalcopyrite were en 
countered.

In 1973, St. Joseph Exploration 
Limited diamond drilled two holes 
totalling 337 feet (103 m) on 
claim KRL 322836, east of 
Washagomis Lake. Disseminated 
pyrite, and veins and veinlets of 
calcite were encountered in 
intermediate tuff and flows. 
Also in 1973, a single 554-foot 
(169 m) hole was diamond-drilled 
on claim KRL 343727, northeast 
of the previous holes. This hole

encountered pillowed and porphyritic 
mafic flows containing disseminated 
pyrrhotite and minor pyrite and 
chalcopyrite in the pillow selvages.
Mcintyre Mines Limited were actively ex 

ploring Honeywell Township during the 1975 
field season. A group of claims were staked 
to the southeast of Washagomis Lake as a 
result of a reconnaissance ground electro 
magnetic survey. Detailed ground electro 
magnetic and geological surveys were then 
carried out.

GENERAL GEOLOGY: The map-area lies in the 
southeastern part of the Early Precambrian, 
Birch-Uchi Lakes metavolcanic-metasedimentary 
belt, within the Uchi Lake Subprovince (Ayres 
et at. 1971) . Harding (1936) mapped the area 
in 1935. He did not recognize intermediate 
pyroclastics and lavas as such, but did 
differentiate between pillow lavas and 
spherulitic lavas.

The work done this season encompassed 
the area between the Slate Lake metasediments 
(Bateman 1939), on the east, and the NNE- 
trending axis of the synclinorium that is the 
major fold of the Birch-Uchi Lakes belt 
(Goodwin 1967), on the west. The rocks in 
the area have undergone regional metamorphism 
of greenschist facies rank. From east to 
west, the rock types encountered are:
(1) Greywacke with occasional arkose and 
conglomerate lenses of the Slate Lake meta 
sediments (Bateman 1939) appears to comprise 
the oldest unit in the area. These sedi 
mentary rocks have been metamorphosed to 
muscovite-biotite-feldspar schists by a small 
hornblende quartz diorite-hornblende diorite 
intrusion located between Cook and Argosy 
Lakes and by the large intravolcanic batho 
lith to the southeast.

(2) A 3,000-foot (900 m) thick unit of pil 
lowed mafic flows overlies the Slate Lake 
metasediments, to the west and north.

(3) A unit of younger metasediments, con 
sisting of greywacke, conglomerate and arkose, 
is interbedded with some minor intermediate 
tuff. The metasediments thicken to the 
north, where, near Grace Lake, they are pri 
marily conglomerate, with felsic tuff clasts, 
and arkose.

(4) An 11,000-foot (3400 m) thickness of 
interbedded mafic flows, intermediate tuff, 
lapilli tuff and pyroclastic breccia, and 
felsic tuffs extends from the east part of 
Okanse Lake, on the south, to Grace Lake, on 
the north. The proportion of felsic tuff 
increases to the north.
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(5) A 2,000- to 7,000-foot (600 to 2000 m) 
thickness of light green, pillowed mafic 
flows, and some interbedded pillow breccia, 
extends from Okanse Lake along the east side 
of Honeywell Lake, thickening to the north. 
A thin unit of jasper iron formation is 
associated with the mafic flows, becoming 
discontinuous to the north.

(6) A unit of intermediate spherulitic flows 
with some interbedded tuff extends from the 
south shore of Honeywell Lake past the north 
end of the lake, thinning to the north.

(7) A 5,000-foot (1500 m) thick unit of pale 
green, pillowed mafic flows thickens to the 
north.

(8) A 1,500-foot (450 m) thick wedge of 
conglomerate and some greywacke occurs along 
the west side of Sundown Lake and pinches out 
5,000 feet (1500 m) north of the lake. The 
clasts are primarily intermediate to felsic 
tuffs.

(9) A thick unit of interbedded, intermed 
iate fine-grained tuffs, flows and spheru 
litic flows overlies and is interbedded with 
the Sundown Lake conglomerate at its south 
end and overlies the mafic flows in the north,

(10) A unit of pale green, pillowed, mafic 
flows with some interbedded pillow breccia 
cap the volcanic sequence.

Abundant synvolcanic mafic sills and 
dikes, ranging in thickness up to 10 feet 
(3 m), cut the volcanic sequence.

The volcanic and sedimentary sequence 
has also been cut by many concordant and dis 
cordant gabbro bodies. Peridotites and 
dunites are closely associated with the 
larger gabbroic intrusions. The volcanic 
and gabbroic rocks in Honeywell Township are 
cut by a hornblende diorite to hornblende- 
biotite quartz monzonite pluton centred on 
Okanse Lake.

STRUCTURAL GEOLOGY: The Birch-Uchi Lakes 
metavolcanic-metasedimentary belt is iso- 
clinally folded about a north-trending axis 
which crosses Washagomis Lake and then curves 
to the northeast. This is part of a regional 
synclinorium proposed by Goodwin (1967) . A 
number of opposing pillow tops in the north 
west quadrant of Honeywell Township are 
evidence for the axis. The rest of the map- 
area has west-facing pillows and graded beds. 
At a few locations top determinations not in 
agreement with this generalization were 
observed, but the data was insufficient to 
draw any significant conclusions.

Except where they are disrupted by the 
Okanse Lake pluton, the formations strike 
approximately north in the southern half of 
the area and trend to the northeast in the 
northern half. Close to the pluton some of 
the units have been folded so that they 
strike east.

There are two predominant fault sets 
within the area, one striking northeast and 
one striking southeast. With the exception 
of two southeast-trending faults in the 
vicinity of Grace Lake there appears to be 
no significant strike separation on the 
faults.

ECONOMIC GEOLOGY:

Gold: The Sol-d'Or mine, which was the only 
gold deposit to go into production within the 
map-area, is located in the northeast corner 
of Honeywell Township. No assays are avail 
able from the Sol-d'Or deposit at this time.

Numerous quartz veins throughout the 
map-area were sampled by the field party and 
assayed by the Mineral Research Branch but 
significant mineralization was not detected.

Base Metals: Pyrite, in amounts averaging 
less than l percent, is generally found in 
all the metavolcanics of the region. A 
grab sample taken by the field party of a 
16- by 50-foot (5 by 15 m) lens of banded 
pyrite, occurring in the mafic flows east of 
Wagner Lake, was assayed by the Mineral 
Research Branch but no significant mineral 
ization was detected. Many old pits and 
trenches were found throughout the map-area.

Five diamond-drill holes in the west 
half of Honeywell Township (see "Mineral 
Exploration") intersected minor pyrite, 
pyrrhotite and very minor chalcopyrite in 
mafic and intermediate flows and tuffs 
(Resident Geologist's files, Ontario Ministry 
of Natural Resources, Red Lake).
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No.3 CONFEDERATION LAKES SYNOPTIC PROJECT, 

DISTRICT OF KENORA, PATRICIA PORTION 

P.C. Thurston

O DM

LOCATION MAP Scale: 1 inch to 25 miles

LOCATION: The area is bounded as shown on 
the location map and is centred about 40 
miles (60 km) east of Red Lake. The road to 
the South Bay mine extends into the central 
portion of the area from Ear Falls and pro 
vides access to the Woman Lake and Confeder 
ation Lake waterways including Swain and 
Washagomis Lakes. Access to the remainder of 
the area is by float-equipped aircraft based 
in Red Lake or Ear Falls.

MINERAL EXPLORATION: Past mineral explora 
tion in the area has been described by 
Pryslak (1969; 1970; 1971; 1972) and Thurston 
(1973; 1974). New activity in the area in 
1975 consisted of diamond drilling and geo 
physical work by Kerr Addison Mines Limited.

GENERAL GEOLOGY: The map-area lies in the 
Birch-Uchi Lakes metavolcanic-metasedimentary 
belt, within the Uchi Subprovince (Ayres

North Archean Subsection Leader, Precambrian 
Geology Section, Geological Branch, Ontario 
Division of Mines, Parliament Buildings, 
Toronto.

et al. 1971).
The metavolcanic-metasedimentary belt 

appears to consist of four cycles: 1) the 
lowest cycle east of Corless Lake consists of 
a basal basalt unit overlain by greywackes 
and possibly more siliceous metavolcanic 
rocks; 2) the Narrow Lake cycle centred on 
eastern Corless Township and Skinner Town 
ship consisting of basalt and intermediate 
pyroclastics; 3) the Woman Lake cycle which 
extends from Quartz Lake to the eastern shore 
of Woman Lake and consists of basalt through 
rhyolite, capped in places by a marble unit 
(Pryslak 1969); 4) the Confederation Lake 
cycle, which consists of basalt through 
rhyolite, extending from the west shore of 
Woman Lake through to the narrows of Confed 
eration Lake.

A little over half the season was de 
voted to this project and consisted of a 
preliminary reconnaissance of selected parts 
of the map-area, in large part to verify pre 
vious mapping. Areas examined included: 
east of Philchub Lake (Costello Township), 
east of Wagner Lake (Costello Township), the 
area of Horseshoe and Elbow Lakes (Bowerman 
Township), the area south of Earngey Township

13



PRECAMBRIAN GEOLOGY

(south of Leg and Uchi Lakes), portions of 
Goodall, Dent and Corless Townships, and a 
portion of Honeywell Township.

No major changes in the geology of 
Pryslak (1969; 1970; 1971; 1972) or Thurston 
(1973; 1974) were found. However, it should 
be noted that the ultramafic to mafic rocks 
found at the south end of Leg Lake consist 
of three differentiated sills, folded about 
a synclinal axis centred on the south end of 
Leg Lake (Thurston et al. 1974). Similar 
differentiated sills are found east of Wagner 
Creek in Costello Township.

More detailed work has commenced on the 
uppermost part of the mafic to felsic meta- 
volcanic sequence which lies along the east 
shore of Woman Lake in Dent Township.

STRUCTURAL GEOLOGY: No major changes in the 
previously reported structural geology 
(Pryslak 1969; 1970; 1971; 1972; Thurston 
1973; 1974) were made as a result of this 
season's work.

ECONOMIC GEOLOGY: The economic geology of 
the compilation area, was an aspect upon 
which no new work was conducted this field 
season. The reader is referred to the 
reports of Pryslak (1969; 1970; 1971; 1972), 
Thurston (1973; 1974) and Johns and Thurston 
(1975).
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No.4 MIMINISKA LAKE AREA, DISTRICTS OF 

THUNDER BAY AND KENORA, PATRICIA PORTION 

Henry Wallace

Ozhisk. ODM 520!

LOCATION MAP Scale: l inch to 25 miles

INTRODUCTION: The Miminiska Lake map-area 
comprises an area of approximately 310 square 
miles (800 km2 ) bounded by Latitudes 51 0 30'N 
to 51 0 40'N and Longitudes 88 0 15'W to 880 53'W. 
Miminiska Lake, which is part of the Albany 
River system, is located about 90 miles 
(145 km) north of Lake Nipigon and 65 miles 
(105 km) east of Pickle Lake.

In 1974, most of the eastern half of 
this area was mapped at a scale of l inch to 
h mile (1:15,840) (Wallace 1974b). The survey 
was completed during the 1975 field season. 
This report summarizes only results of the 
work done in 1975.

Convenient access to the Miminiska Lake 
area is restricted to float-equipped aircraft 
which are available for charter from Arm 
strong, Pickle Lake and Nakina. For the last 
three summers light aircraft have been based 
at Miminiska Lodge, a tourist establishment 
on the northeastern side of Miminiska Lake.

Geologist, Precambrian Geology Section, Geo 
logical Branch, Ontario Division of Mines, 
Parliament Buildings, Toronto.

MINERAL EXPLORATION: The first prospecting 
in this region was done in the late 1920s 
after the discovery of gold at Fort Hope in
1927. Minor staking occurred within the map- 
area but no significant exploration work was 
done at that time. Following the gold dis 
coveries, Burwash (1929) mapped part of the 
present map-area on a reconnaissance scale in
1928.

Sporadic gold exploration has continued 
in the area up to the present, but most of 
the activity has been to the east of Mimin 
iska Lake (Wallace 1974b). Prest (1939) re 
ported diamond drilling done in 1937 in 
quartz veins and sulphide occurrences south 
of Keezhik Creek. In the same general area, 
Ymir Mining and Exploration Limited was 
active in 1973 and 1974 trenching gold- 
bearing, quartz-filled and carbonatized shear 
zones within clastic metasediments (Assess 
ment Files Research Office, Ontario Division 
of Mines, Toronto). Just northeast of Howells 
Lake in 1951, R. Thompson drilled nine dia 
mond-drill holes totalling 843 feet (257 m) 
exploring for gold in quartz veins cutting 
intermediate metavolcanics (Assessment Files 
Research Office, Ontario Division of Mines,
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Toronto).
Geophysical surveys and diamond drilling 

programs directed toward locating base metal 
sulphide occurrences have been conducted in 
several parts of the map-area since 1970. 
Much of this activity followed up unpublished 
airborne magnetometer and electromagnetic 
surveys carried out by Selco Exploration 
Company Limited and Canadian Nickel Company 
Limited (personal communications).

In 1970, Selco Exploration Company 
Limited conducted a ground magnetometer 
survey around Runions Lake, and the following 
year performed several widely separated 
ground magnetometer surveys over metavolcanic 
terrain northwest of Miminiska Lake and over 
the western arm of Miminiska Lake itself, 
east of the point where the Albany River 
enters the lake (Assessment Files Research 
Office, Ontario Division of Mines, Toronto). 
Also in 1971, Conwest Exploration Company 
Limited put down two diamond drill holes 
totalling 161 feet (49 m) on a small island 
in the northeastern part of Howells Lake 
(Assessment Files Research Office, Ontario 
Division of Mines, Toronto).

In early 1972, Selco Exploration Company 
Limited drilled two diamond drill holes, 371 
feet (113 m) and 308 feet (94 m) long, into 
coincident magnetic and electromagnetic anom 
alies located under Miminiska Lake east and 
northeast of the point where the Albany River 
enters the lake (Assessment Files Research 
Office, Ontario Division of Mines, Toronto). 
Later that year the Canadian Nickel Company 
Limited put down a single diamond drill hole 
180 feet (55 m) long on the southwestern 
corner of Miminiska Peninsula, and three 
holes totalling 323 feet (99 m) about 4 miles 
(6 km) northwest of Howells Lake (Assessment 
Files Research Office, Ontario Division of 
Mines, Toronto).

GENERAL GEOLOGY: Parts of this area around 
Miminiska Lake were examined by Bell (1886) 
and later by Burwash (1929). The first de 
tailed geological mapping was done by Prest 
(1939; 1942) and most recently the area was 
included in a helicopter-supported reconnais 
sance survey by Thurston and Carter (1970) .

The thick metasedimentary sequence which 
underlies most of the central and eastern 
parts of the map-area (Wallace 1974b) pinches 
out toward the southwestern corner. This 
sequence is apparently in conformable contact 
to the northwest and to the south with thick 
monotonous accumulations of mafic and inter 
mediate pillow lavas. Felsic to intermediate 
pyroclastic rocks and derived volcaniclastic 
arenaceous sedimentary rocks form a wedge 
within the metasediments extending from south

of Howells Lake along the northwestern side 
of Miminiska Peninsula.

The metasediments around the western arm 
of Miminiska Lake consist predominantly of 
thinly bedded greywacke and argillite units, 
with rare interbeds of conglomerate and 
arkosic arenite. Along the northwestern 
shore thin units of magnetite-chert and 
siderite-chert iron formation occur inter 
calated with the clastic metasediments. Be 
tween the iron formation and the metavolcanics 
about 4,000 feet (1200 m) north of the lake 
shore there are, from south to north, (1) 
approximately 2,000 feet (600 m) of thinly 
bedded greywacke and argillite, (2) 1,000 to 
1,500 feet (300 to 450 m) of predominantly 
subarkose, arkosic arenite and units of 
pebbly sandstone, (3) a polymictic conglom 
erate about 400 feet (120 m) thick which 
grades into a sequence of thickly bedded, 
coarse-grained arenite and pebbly sandstone 
units toward the northeast, and (4) a thin 
band of argillaceous rocks which appear to be 
in conformable contact with the metavolcanics.

The metavolcanics north of the meta 
sediments consist of intermediate and mafic 
pillow lavas and related breccias, and minor 
pyroclastic units. These rocks are generally 
aphanitic, commonly variolitic and/or amy 
gdaloidal and appear to be andesitic to 
basaltic in composition. Several sills of 
coarse-grained gabbro and massive, felsic, 
quartz-feldspar porphyry intrude the meta 
volcanics.

The metavolcanic succession south of the 
metasediments also consists predominantly of 
mafic pillow lavas and related breccias, but 
mafic, intermediate and felsic pyroclastic 
rocks occur in several places on the southern 
half of Miminiska Peninsula and on the penin 
sula north of Miminiska Falls. On Miminiska 
Peninsula most of the mafic and intermediate 
pyroclastic units and many of the flows have 
been metamorphosed to form medium- to 
coarse-grained amphibolite and garnetiferous 
amphibolite. Some of these ortho-amphibolites 
may be confused with massive ferruginous 
calc-silicate rocks believed to be derived 
from metamorphosed carbonate facies iron 
formation. Such calc-silicate rocks occur 
within both the metasedimentary and the 
southern metavolcanic sequences, and together 
with metamorphosed silicate facies iron for 
mation (grunerite-chert) occur along the 
metavolcanic-metasedimentary contact on 
Miminiska Peninsula.

The felsic to intermediate pyroclastic 
rocks and volcaniclastic rocks within the 
metasedimentary sequence outcrop on the large 
islands northeast of the mouth of the Albany 
River and on the shore and islands along the
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northwest side of Miminiska Peninsula. The 
pyroclastic rocks range from tuff and crystal 
tuff to pyroclastic breccia, but lapillistone 
and lapilli-tuff are most common (classifi 
cation after Fisher 1966) . The coarsest and 
most siliceous unit exposed occurs on small 
islands just north of the western tip of 
Miminiska Peninsula. Nearby cliffs of felsic 
tuff-breccia and lapilli-tuff extend for a 
mile along the lakeshore.

The volcaniclastic units are poorly 
bedded, coarse-grained arenites containing 
scattered lapilli-size fragments. These 
rocks contain a considerably higher propor 
tion of sand-size quartz than the primary 
tuff units in which euhedral to subhedral 
sand-size plagioclase crystals are more 
abundant. Minor intercalations of argil 
laceous material are relatively rare within 
both the pyroclastic and volcaniclastic 
rocks, but argillite fragments within the 
volcaniclastic units are common.

Two small sub-areas within the eastern 
half of the map-area were also mapped in 
1975. The Gumuly Lake area is underlain by 
mafic and intermediate pillow lavas intruded 
by thick gabbroic sills. Many of the 
pillowed units there consist of pillows with 
felsic cores, constituting anywhere between 
10 and 70 percent of the bodies, which grade 
outward into mafic material. Such pillowed 
units are also common along the north shore 
of Petawanga Lake and adjacent islands. In 
the second sub-area, north of Seagreen Lake, 
most of the few outcrops exposed are mafic 
amphibolites but minor units of felsic and 
intermediate pyroclastic rocks were also 
encountered.

The only major intrusion in the western 
part of the map-area is a very poorly exposed 
body of biotite quartz monzonite to grano 
diorite which underlies the northwestern 
corner.

STRUCTURAL GEOLOGY: Structural trends, as 
defined by well preserved bedding and vol 
canic layering, are generally northeast in 
the western, northern and central parts of 
the area, and east in the southern part. 
Nearly all facing determinations made within 
the metasediments and within both the meta- 
volcanic sequences in the western part of the 
map-area indicate tops to the north. Hence, 
evidence of major fold structures west of 
Miminiska Peninsula is lacking, even though 
at least three major folds are postulated in 
the eastern part of the map-area (Wallace 
1974b). Minor southwest-trending folds are, 
however, numerous within the greywacke- 
argillite sequence.

A number of significant east- and north-

striking faults probably occur within the map- 
area, but because of poor exposure few of 
these can be delineated with certainty. 
Minor north-trending dextral faults are num 
erous within the greywacke-argillite sequence 
and within the volcaniclastic rocks.

The existence of the Miminiska Fault, a 
major break postulated by Prest (1939) as 
separating metavolcanics and metasediments 
on the southern part of Miminiska Lake, is 
not supported by field evidence.

ECONOMIC GEOLOGY:

Gold: In the eastern part of the map-area, 
where most of the gold exploration has 
occurred in the past, gold appears to be 
associated with arsenopyrite and other sul 
phides in and near shear zones and quartz 
veins within metamorphosed carbonate iron 
formation (Wallace 1974b) . This association 
is not common around Miminiska Lake. How 
ever, siderite-chert occurrences along the 
northwest shore of the lake and siderite- 
grunerite-chert occurrences near the 
southern metavolcanic-metasedimentary contact 
may be worth investigation.

Just north of Keezhik Creek, gold mineral' 
ization including fine visible gold, has 
recently been reported in northeast-trending 
silicified shear zones cutting clastic meta 
sediments. Assays as high as 0.502 ounce of 
gold per ton over a width of 11 feet (3.3 m) 
were obtained across the main mineralized 
zone by Ymir Mining and Exploration Limited 
(Assessment Files Research Office, Ontario 
Division of Mines, Toronto).

Gold has also been found in small 
amounts in trenches and diamond-drill holes 
through quartz veins intersecting inter 
mediate metavolcanics northeast of Howells 
Lake (Assessment Files Research Office, Ont 
ario Division of Mines, Toronto).

Sulphide Minerals: Disseminated pyrrhotite 
and pyrite commonly occur in minor amounts, 
generally less than 2 percent, within mafic 
and intermediate metavolcanics and within 
argillaceous metasediments throughout the 
area. A few scattered showings containing 
small pods and stringers of pyrrhotite, arsen 
opyrite, chalcopyrite and sphalerite occur 
within amphibolitized intermediate pyroclastic 
rocks on the southern part of Miminiska Pen 
insula and within intermediate metavolcanics 
around the northern end of Howells Lake, but 
overall there appears to have been very little 
ground exploration for base metal sulphide 
mineralization within the area.

Diamond-drill programs to test targets 
found by airborne and ground geophysical
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surveys have so far been unsuccessful in the 
western part of the area. Most of these 
holes have intersected zones of graphitic 
tuff and/or argillite in proximity to units 
bearing anomalously high amounts of pyrrho 
tite and pyrite. Only traces of chalcopyrite 
and sphalerite have been reported in drill 
logs (Assessment Files Research Office, Ont 
ario Division of Mines, Toronto).

In the centre of the western arm of 
Miminiska Lake, a diamond-drill hole put 
down by Selco Exploration Company Limited did 
locate a "sulphide breccia zone" 9 feet 
(2.7 m) thick consisting of over 75 percent 
massive barren sulphides (pyrrhotite and 
pyrite), but no other work was reported 
(Assessment Files Research Office, Ontario 
Division of Mines, Toronto).

The thick accumulation of coarse felsic 
and intermediate pyroclastic rocks which 
underlies much of the west side of Miminiska 
Lake definitely warrants further exploration. 
Ground geophysical surveys will probably be 
necessary to locate potential base metal 
sulphide concentrations under the lake and in 
the swamp-covered area south and east of the 
Albany River which appears to be along strike 
with the pyroclastic sequence around the lake.

Iron: Magnetite-chert and minor siderite- 
chert iron formation occur together along the 
northwest side of Miminiska Lake. These 
units are minor in thickness compared to 
accumulations of oxide facies iron formation 
occurring between Curry Bay and Wottam Lake 
where substantial work has been done in 
assessing the economic potential of the 
deposit (Wallace 1974b).

Fisher, R.V.

Bell, R. 
1886:

Burwash , 
1929:
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No.5 OPERATION KENORA-EAR FALLS

DISTRICT OF KENORA

112 3 
F.W. Breaks , W.D. Bond , N. Harris , and C. Westerman

LOCATION MAP Scale: l inch to 25 miles

LOCATION: Operation Kenora-Ear Falls is a 
continuation of the reconnaissance mapping 
program of the English River Subprovince 
that was initiated in 1974 with Operation 
Kenora-Sydney Lake (Breaks et al. 1974, 
p.17-39). The map-area is bounded by Lati 
tudes 49 0 45' and 51 C 00'N and Longitudes 
92 0 00' and 93 0 30'W and comprises 5,830 square 
miles (15 100 km^) in northwest Ontario. The

Geologist, Precambrian Geology Section, Geo 
logical Branch, Ontario Division of Mines, 
Parliament Buildings, Toronto.

'Post-doctorate fellow, Department of Geo 
logy* University of Toronto.

towns of Ear Falls, Dryden and Vermilion are 
situated within the map-area.

Lac Seul is the dominant topographic 
feature within the survey area; trending 
from west to northwest it transects the map- 
area approximately in half. South and west 
of Lac Seul, the Trans-Canada Highway and the 
Red Lake Highway 105 provide major access 
routes. From these, numerous tributary log 
ging and farm roads aid in reaching the num 
erous lakes in the south and west portions of 
the map-area. North and east of Lac Seul, 
access is less easily established in that no

Graduate Student, Department of Geology, 
McMaster University, Hamilton.
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roads traverse that portion of the map-area. 
Chartered air service out of Red Lake, Ear 
Falls or Sioux Lookout is the easiest means 
of access in this portion of the map-area. 
Except for the Papaonga River system, the 
lakes in the northeastern quadrant of the 
map-area tend to be isolated and of fairly 
limited extent.

Bedrock is poorly exposed in the north 
east and locally in the east-central portion 
of the map-area. Elsewhere, in the remainder 
of the survey area outcrop density is evenly 
distributed and adequate for the present 
scale of mapping.

Supracrustal rocks which have previously 
been examined in detail border the north and 
south boundaries of the map-area. Only 
brief attention was given to these areas 
for the purposes of correlating map units. 
Most of the map-area was previously unmapped.

MINERAL EXPLORATION:

A. Uchi Subprovince: In that portion of 
the map-area underlain by supracrustal rocks 
of the Uchi Subprovince there is almost no 
record of mineral exploration prior to 1953. 
Exploration activities in this northern 
portion of the map-area have undoubtedly 
been hampered by the limited geological 
mapping and the limited access. The history 
of mineral exploration within this part of 
the survey area can be simplified into the 
following events:

i) Initial recorded mineral exploration 
began in 1953 with examination of the 
property that is now the site of The 
Griffith Mine.

ii) During 1956 and 1957 extensive explor 
ation in the Kesaka-Papaonga Lakes 
area disclosed several marginal 
iron deposits.

iii) In 1962, significant sulphide mineral 
ization was discovered in the Fredart 
Lake area and has generated activity 
in this area till the present.

iv) Discovery of the South Bay mine
(located just north of the map-area) 
in 1968 intensified exploration 
activities throughout the Fredart- 
Whitemud Lakes area for other base 
metal deposits.

Documentation of these exploration 
activities has been limited to the Fredart- 
Whitemud Lakes area by Fenwick (1972) and 
to the Bruce Lake area by Shklanka (1970) . A

brief summary ot those exploration activities 
excluding those areas which are already 
documented follows.

i) The Griffith Mine (iron ore) on the 
west shore of Bruce Lake is the only pro 
ducing mine in the map-area. The history of 
development of the mine is reported by 
Shklanka (1970) and Morawski et at. (1970) .

The deposit is composed of two 
separate ore bodies of iron formation. The 
two deposits are estimated to contain 120 
million tons of crude ore averaging 29 
percent total iron*.

ii) During 1956 and 1957 considerable 
exploration activity occurred in the vicinity 
of the Papaonga Lake-Papaonga River system. 
This activity revealed a number of hitherto 
unknown iron deposits.

Most of these have been described by 
Shklanka (1968, p.213-218) and include 
the following:

Deposits

Papaonga Lake 
(East) Prospect

Papaonga Lake 
(West) Prospect

Papaonga Lake
(North)
Occurrence

Papaonga River 
Prospect

Kesaka Lake 
Prospect

Badrock Lake 
Occurrences

Economic Features

46,000 tons per vertical 
foot. Averaging Sl.06% 
Fe, or 22.69^ magnetic Fe.

Main Zone 6,500' (2000 m) 
long, 250' (75 m) (max.) 
thick 184.5' (56.2 m) core 
assayed 33.32*5; Fe .

Iron formation traced geo- 
physically. 9,000' 
(2700 m) long, widths less 
than 100' (30 m).

2,000' (600 m) long iron 
formation. Drill inter 
section of 120' (37 m) of 
iron formation.

Two main zones. Estimated 
312.5 million tons to 
1,000' (300 m) depth 
averaging 31.1^ Fe.

Iron formation lenses in 
zone up to 2 miles (3 km) 
long probably less than 
50' (15 m) wide.

*Information from: Assessment Files Research 
Office, Ontario Division of Mines, Toronto, 
and Resident Geologist's'Files, Ministry of 
Natural Resources, Sioux Lookout.
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Deposits

Ogani Lake 
Prospect

Bluffy Lake

Economic Features

Estimated 100 million tons 
averaging 21.6% Fe.

Estimated 21 million tons 
grading 22.8% Fe to depth 
of 500 feet (150 m).

Brunhurst Mines Limited conducted a 
ground magnetic and resistivity survey during 
the same period of time (1956-1957) on 42 
claims located 8 miles (13 km) ESE of 
Papaonga Lake on the Wesley River. Twelve 
diamond-drill holes (5,596 feet or 1706 m) 
were drilled and intersected biotite 
gneiss and pegmatite. Disseminated pyrite, 
pyrrhotite and traces of chalcopyrite (the 
best section assayed 0.05 percent copper 
over 5 feet or 1.5 m) were encountered*. 
Adjacent to and east of the above property, 
Cheskirk Mining Limited acquired a 60 claim 
group. Ground magnetic and resistivity 
surveys, carried out in 1956, disclosed 
several anomalous zones and nine diamond- 
drill holes (3,965 feet or 1209 m) were 
drilled, intersecting mainly pegmatite 
biotite gneiss and minor hornblende schist*.

Approximately l mile (2 km) south of 
Avis Lake on Kesaka Creek, Aumaque Gold Mines 
Limited investigated several strong anoma 
lous zones in 1957 by seven diamond-drill 
holes (3,669 feet or 1118 m), and intersected 
rocks of similar nature, encountering minor 
pyrite in fractures associated with quartz 
veinlets*.

In 1956, Valor Lithium Mines Limited 
held a group of 36 contiguous claims 
situated east of Papaonga Lake and 2 miles 
(3 km) north of the Papaonga River. A 
ground magnetic and electrical resistivity 
survey was carried out and recommendations 
were made for a geological reconnaissance 
to check for lithium-bearing pegmatite 
dikes. Fourteen diamond-drill holes (7,677 
feet or 2340 m) were drilled but inter 
sected only minor amounts of sulphide*.

Approximately 12 miles (19 km) north 
of Pakwash Lake in the extreme northwest 
corner of the map-area, three diamond-drill 
holes (1,290 feet or 393.2 m) were put down 
in 1958 near a small lake situated on the 
"N.D.M." property*. The drill holes inter 
sected mafic metavolcanics and minor iron 
formation.

information from: Assessment Files Research 
Office, Ontario Division of Mines, Toronto, 
and Resident Geologist's Files, Ministry of 
Natural Resources, Sioux Lookout.

Several major base metal deposits 
including those found on Copper-Lode Mines 
Limited "Main Group" and "Rexdale Option" 
are present in the Fredart-Snakeweed Lakes 
area and the history of these is given by 
Fenwick (1972). Since the exploration 
work within the Fredart-Whitemud Lakes area 
was compiled by Fenwick (1972), only a 
minor amount of work has been submitted for 
assessment credits. Selco Mining Corpor 
ation Limited submitted two more diamond- 
drill holes (1,005 feet or 306.3 m) from 
its "Arrow West" group of claims in the 
northwest corner of Bowerman Township. 
Selco Mining Corporation Limited also sub 
mitted one diamond-drill hole (407 feet 
or 124 m) from its "Copper Lode" option 
on the west side of Fredart Lake. Roxmark 
Mines Limited submitted five more diamond- 
drill holes (2,162 feet or 659.0 m) from 
its "West" group in the Gerry Lake area 
(Gerry Lake is referred to as Lake "A" by 
Fenwick (1972) . Also, Copper-Lode Mines 
Limited conducted an airborne electro 
magnetic survey of Belanger Township in 
August, 1972.

iv) More recently base metal exploration 
has become more prominent. Slate Lake 
received considerable attention from 
several companies in 1969. Dome Exploration 
(Canada) Limited conducted an airborne 
survey of the area and subsequently acquired 
94 claims situated approximately 2.5 miles 
(4 km) north of Panama Lake. Follow-up 
ground electromagnetic surveys on 66 of 
these claims outlined a number of strong 
conductive zones with related magnetic 
anomalies trending subparallel to the 
regional northeasterly strike. Eight 
diamond-drill holes (2,437 feet or 742.8 m) 
tested these anomalous zones; most of the 
holes intersected mafic to intermediate 
metavolcanics with local silicified tuffs 
often carrying associated pyrite, pyrrhotite, 
One hole intersected 0.14 ounces Ag per 
ton, 0.005 percent Cu, and 0.25 percent Zn 
over 12 feet (3.7 m)*.

Adjacent to the above (Dome) ground, 
Geophysical Engineering and Surveys Limited 
conducted a ground (VLF) electromagnetic 
and magnetic survey over 20 contiguous 
claims near the small lake situated 2 miles 
(3 km) southwest of Panama Lake.

Halreh Mines Limited staked 65 claims 
extending from lower Slate Lake to Wassa 
Bay (Slate Lake) in 1969. Electromagnetic 
and magnetic surveys indicated some 32 
conductors of which 4 were believed to be 
economically significant, requiring further 
geological and diamond-drill information.
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In the Big Falls, Troutlake River area, 
Caravelle Mines Limited acquired 278 claims 
subsequent to an airborne electromagnetic 
survey in 1969. The property which is 
called the "Joy Prospect", is situated 2 
miles (3 km) southeast of Little Trout 
Lake. Several anomalous zones were 
recognized and during 1970, eight diamond- 
drill holes (2,944 feet or 897.3 m) were 
put down. The mineralization encountered 
was characteristically pyrite, pyrrhotite, 
chalcopyrite and sphalerite occurring as 
fracture fillings in interlayered amphibolite 
and granodiorite*. Adjoining the Cara 
velle property, Dome Exploration (Canada) 
Limited conducted an electromagnetic, 
magnetic and gamma-ray spectrometer survey 
over a 20 claim group (also staked) in 
1969. In 1970, Midland Nickel Corporation 
Limited submitted for assessment credits a 
single diamond-drill hole (1,249 feet or 
380.7 m) near the south shore of the small 
lake that drains into the Trout River 
between Bruce Lake and Pakwash Lake.

During the present field season, Phelps 
Dodge Corporation of Canada Limited and 
Hudson Bay Mining and Smelting Company 
Limited were active in this portion of the 
map-area.

B. English River Subprovince: To date only 
minor mineral exploration has been under 
taken in that portion of the English River 
Subprovince within the present map-area. 
During 1957, Geo-Technical Development 
Company Limited were contracted by Contin 
ental Mining Exploration Limited to conduct 
ground magnetic, electrical resistivity 
and self-potential surveys over a 22-claim 
group situated approximately 2 miles (3 km) 
south of Whitemud Lake. The results of 
these surveys proved negative and no further 
work was recorded*.

Madsen Red Lake Gold Mines Limited 
investigated several properties in the 
vicinity of Ear Falls during 1961 and 1962. 
In 1961, the company explored two small 
aeromagnetic anomalies located 4 miles 
(6 km) southeast and 7 miles (11 km) south 
respectively of Ear Falls. Both ground 
magnetic and geological surveys failed to 
disclose significant mineralization*. During 
these surveys, a purplish mineral, first 
thought to be spodumene, was encountered but 
proved to be cordierite. The following

information from: Assessment Files Research 
Office, Ontario Division of Mines, Toronto, 
and Resident Geologist's Files, Ministry of 
Natural Resources, Sioux Lookout.

year Madsen Red Lake Gold Mines Limited 
staked a 41-claim group approximately l 
mile (2 km) north of Sandy Creek and ^ mile 
(400 m) east of Highway 105, on a beryl 
showing. The same company was also 
responsible for staking 18 claims near the 
Manitou Falls Road west of Ear Falls during 
the same year. A ground magnetic survey, 
trenching and sampling were carried out on 
the 18-claim property.

Further south in the Camp Robinson 
area south of Cedar Lake, Selco Mining 
Corporation Limited staked two claim 
groups in 1974 and carried out limited 
surface exploration from 1974 to 1975. Thin 
siliceous sulphide zones with traces of 
chalcopyrite were found associated with 
gneissic amphibolite inclusions at the 
margin of a granodiorite to quartz monzonite 
intrusion*.

Recorded uranium exploration in this 
portion of the English River Subprovince is 
limited to the work done by S. Duggan in 
1955 on a property situated on the northeast 
peninsula on Aerobus Lake. Nine diamond- 
drill holes (678 feet or 207 m) were 
drilled, and the best intersection gave 
0.07 percent U308 (11 x background) over 
4.5 feet (1.4 m)*. The mineralization is 
associated with a quartz diorite hosted by 
metasedimentary migmatites.

Molybdenite occurs in three individual 
showings in Redvers Township. The moly 
bdenum occurs as disseminations in granite 
and granite gneiss and in quartz and peg 
matite veins that trend approximately 
N60W. The showings are termed the MacLeod, 
Jackson and Markle showings respectively 
and are all in the vicinity of Quibell, a 
small hamlet in the extreme southwest 
corner of the map-area. Discovery and 
surface excavation work was done from 1936 
to 1942. A 180 pound (82 kg) sample taken 
from the Markle showing assayed 1.41 per 
cent MoS2 (Regional Geologist's Files, 
Ontario Ministry of Natural Resources, 
Kenora).

C. Wabigoon Subprovince: Early mineral 
exploration activity within the Wabigoon 
Subprovince segment of the map-area has been 
documented by Hurst (1932), Satterly (1941), 
Harding (1950), Armstrong (1950) and John 
ston (1969 and 1972). The reader is dir 
ected towards these references in order to 
augment the following account.

Earliest known mineral exploration was 
the discovery of gold in 1898 on the Schmidt- 
Wallbridge group situated approximately l 
mile (2 km) northwest of Summit Lake*. In 
1950, 1,007 feet (306.9 m) of diamond-
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drilling in three holes, was done by 
Central Manitoba Mines Limited, and in 1952 
geological mapping was undertaken by McCombe 
Mining and Exploration Limited. During the 
early 1900s intensive prospecting was 
witnessed in the Sioux Lookout area in 
efforts to delineate gold and pyrite 
deposits (Hurst 1932; Johnston 1972). North 
Pine Mines Limited in Drayton Township was 
the only significant producer of a metal 
liferous commodity to date within this 
segment of the map-area. Between 1909 and 
1921, approximately 500,000 tons of pyrite 
was mined (Johnston 1969, p.36). In 1937, 
gold mineralization was encountered south 
of Sandybeach Lake in MacFie Township by 
J. Alto and W. Gardnar (Ferguson et at. 1971). 
Between 1940 and 1941, Sandybeach Lake 
Syndicate optioned the property. Approx 
imately 125 tons of ore was milled producing 
10 ounces (280 g) of gold and 2 ounces (58 g) 
of silver (Ferguson et di. 1971, p.153).

Discovery of gold by A. Ward and R. 
Lundmark during 1941 in Echo Township led 
to a resurgence in gold exploration in the 
general area particularly during the years 
1950 to 1955. Only the relatively important 
gold deposits are mentioned here.

The Ward-Lundmark discovery was 
investigated between 1941 and 1952 by 
extensive surface and underground develop 
ment work, done be Newlund Mines Limited 
between 1949 and 1952. The gold deposit 
was established to be 900 feet (300 m) in 
length and 28 feet (8.5 m) in width averaging 
0.25 ounces gold per ton to 500 foot (150 m) 
level (Ferguson et di. 1971) .

Four other nearby gold properties were 
undergoing active development during the 
same time period. The Lun-Echo prospect 
north of Franciscan Lake in Echo Township 
was evaluated through trenching, stripping, 
magnetometer survey and 8,337 feet (2541 m) 
of diamond drilling. The prospect is now 
owned by Lake Shore Mines Limited (Ferguson 
et di. 1971, p.139). The Windward prospect, 
lying contiguous, on the southwest, to the 
Newlund deposits, was investigated by 
Windward Gold Mines Limited, which did 
extensive surface and underground development 
work during 1947 to 1952. The prospect is 
presently owned by Windfall Oils and Mines 
Limited. The prospect of Conecho Mines 
Limited, situated to the northwest of the 
Newlund and Windward prospects, was originally 
owned by J. Arnott (Armstrong 1950, p.36). 
Between 1950 and 1952, crosscutting and 28 
diamond-drill holes (2,659 feet total or 
810.5 m) were drilled from the interconnect 
ing 200-foot (60 m) level of the Newlund 
mine (Ferguson et di. 1971, p.139).

Villbona Gold Mines Limited carried out 
exploration during 1950 to 1951 on the 
former V.A. Desjardins property lying con 
tiguous to, and northeast of the Newlund 
prospect. Approximately 18,700 feet 
(5700 m) of diamond drilling delineated low 
gold values over a zone 2,000 feet (600 m) 
in length and averaging 100 feet (30 m) in 
width (Ferguson et di. 1971, p.141). The 
best intersection recorded 0.28 ounces gold 
per ton over 5 feet (1.5 m)*. In 1972, 
International Mines Services restaked this 
property and conducted a magnetic and geo 
logical survey*.

During recent years mineral exploration 
gradually became more diversified as atten 
tion shifted towards uranium, iron, moly 
bdenum, rare-element bearing pegmatites, and 
base-metal massive sulphide occurrences 
within the Wabigoon Subprovince. In 1956, 
Lun-Echo Gold Mines Limited investigated 
lithium mineralization near Mavis Lake in 
Brownridge Township. Forty diamond-drill 
holes totalling 6,456 feet (1968 m) 
established mineralization over a strike 
length of 2,200 feet (670 m) and width 
varying between 5 feet (1.5 m) and 35 feet 
(11 m). The best intersection recorded 
2.76 percent Li02 over 9.5 feet (2.9 m)*.

During 1964, A. Kozowy and A. Leduchow- 
ski investigated spodumene-pollucite mineral 
ization in Webb Township south of Tot Lake. 
This occurrence was exposed by stripping 
and trenching and subsequently probed with 
four diamond-drill holes totalling 732 
feet (223 m)*.

Molybdenum mineralization situated 
east of Lateral Lake in Echo Township was 
initially discovered by members of an 
Ontario Department of Mines mapping survey 
in 1946 (Armstrong 1950, p.37) and sub 
sequently staked by G.L. Pidgeon in 1954. 
Detta Minerals Limited optioned the property 
in 1954 and undertook stripping, trenching, 
and two drill holes for 350 feet (106 m), in 
addition to excavation of an adit which 
ultimately was driven to 114 feet (34.7 m) 
in 1956.

During 1957 to 1958, under an option Rio 
Tinto Canadian Exploration Limited probed the 
mineralization with 2,757 feet of drilling 
(840.3 m) in 21 holes. In 1965, further 
drilling totalling 10,800 feet (3290 m) was 
undertaken by the same company, in addition 
to a magnetic survey. One deep hole of 1,320

information from: Assessment Files Research 
Office, Ontario Division of Mines, Toronto, 
and Resident Geologist's Files, Ministry of 
Natural Resources, Sioux Lookout.
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feet (402 m) was drilled in 1966 (Johnston 
1968, p.38). Two mineralized sections from 
the adit graded 0.24 percent and 0.57 per 
cent MoS2 over 23.1 feet (7.0 m) and 25.3 
feet (7.7 m) respectively*.

In nearby claim-groups, DeCoursey- 
Brewis Minerals Limited and Denison Mines 
Limited also engaged in molybdenum explor 
ation. The former diamond-drilled five 
holes totalling 2,007 feet (611.7 m), 
situated between Lateral Lake and Moly Lake 
in 1958*. The latter company, in 1963, 
investigated a possible continuation of 
mineralization from the Pidgeon prospect 
situated to the west. Twelve diamond- 
drill holes totalling 4,118 feet (1255 m) 
were drilled*.

Uranium possibilities of the Wabigoon 
and English River Subprovinces were 
briefly investigated during the late 1960s 
and recently are once again being con 
sidered. In Rugby Township, an airborne 
radiometric survey covered the 60-claim 
group of S.F. Chapman west of Rugby Lake*. 
Three claim-groups of Coleman Morton 
totalling 145 claims and respectively 
situated in Laval Township, northeast of 
Gullwing Lake (Webb Township), and southeast 
of Gullwing Lake (Stokes Township) were also 
subjected to airborne radiometric surveys 
in 1969*. No documentation, however, 
exists in the assessment files of the Ontario 
Division of Mines regarding surface showings 
on either the Chapman or Morton claim groups 
to indicate what might have created impetus 
for the airborne surveys.

Iron formation in the Thunder Lake area 
and in Van Horne Township near Dryden has 
received intermittent investigation com 
mencing in 1957, when H. Compton conducted 
a ground magnetic survey on his claim group 
east of Thunder Lake*. On an adjacent 
claim block, W. Mathews in 1957 explored 
for iron formation utilizing a dip needle 
and drilled two holes totalling 1,504 feet 
(458.4 m). The Algoma Steel Corporation 
Limited restaked the Compton and Mathews 
claim groups in 1966 and subsequently carried 
out ground magnetic and geological surveys*. 
A zone 8,400 feet (3000 m) in length was 
outlined, in which the iron formation to 
greywacke ratio varied between 1:1 and 1:9. 
Estimated size of the deposit was very low 
at 6,200,000 tons*. No grade was given. 
G.L. Pidgeon held claims over iron formation

"Information from: Assessment Files Research 
Office, Ontario Division of Mines, Toronto, 
and Resident Geologist's Files, Ministry of 
Natural Resources, Sioux Lookout.

northwest of Thunder Lake in 1961 and drilled 
four holes totalling 1,871 feet (570.3 m)*.

Recently, search for base-metal volcano 
genic massive sulphide deposits has dominated 
activity in the Wabigoon Subprovince, 
principally by the Canadian Nickel Company 
Limited and Asarco Exploration Company of 
Canada Limited. The former amassed 17,310 
feet (5276 m) of diamond drilling in 44 
holes in the Dryden-Sioux Lookout area 
between 1970 and 1972*. The latter company 
carried out intermittent exploration be 
tween 1967 and 1971 resulting in 3,373 feet 
(1028 m) of diamond drilling in 14 holes 
accompanied by ground electromagnetic and 
magnetic surveys and some geological 
mapping*. Between 1971 and 1973 Dome 
Exploration (Canada) Limited conducted air 
borne magnetic, ground magnetic, and induced 
polarization surveys in the Minnitaki Lake 
area. A total of 6,808 feet (2075 m) of 
diamond drilling was aggregated in seven 
holes on the McCombe option situated on 
Pickerel Arm of Minnitaki Lake and south 
of Butterfly Lake*. The best intersection 
registered 0.71 ounces gold per ton over 7 
feet (2.1 m)*. In Jordan Township a further 
407 feet (124 m) of diamond drilling revealed 
only low copper and nickel values*.

GENERAL GEOLOGY: The map-area is situated 
within the Superior Province of the Pre 
cambrian Shield and included portions of 
three structural lithological subprovinces. 
Approximately 80-85 percent of the map-area 
is underlain by the English River Sub 
province which is bordered in the south by 
the Wabigoon Subprovince and in the north by 
the Uchi Subprovince (see location map). 
Mapping to date has shown that the English 
River Subprovince may be further sub 
divided into two separate structural-litho 
logical subareas of roughly equal proportions. 
Metasedimentary and genetically related 
granitic rocks are found to underlie the 
northern portion of the belt while in the 
south, mainly granitic intrusive rocks are 
present.

A. Uchi Subprovince:

Previous reconnaissance mapping by 
Wright (1936) and Bateman (1939) and detailed 
mapping by Fenwick (1972) and Shklanka (1970) 
covered about half of the portion of the 
map-area that is underlain by the Uchi Sub 
province. Brief attention was directed 
towards these areas previously mapped in 
detail in order to correlate map units. Main 
emphasis in this survey was placed on the 
unmapped regions and on the areas covered
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by the early reconnaissance mapping.
Metavolcanics and metasediments under 

lying the Ben Lake-Slate Lake area extend 
eastward past Papaonga Lake to the east 
boundary of the map-area and are probably 
continuous with the Lake St. Joseph 
"greenstone" belt. The limits of the 
Papaonga Lake belt were first defined by 
Wright (1936) and are similar to that shown 
on the compilation map of the area 
(Ferguson et al. 1970). The metavolcanics 
in the Papaonga Lake belt display a cyclicity 
which is complicated by intervening meta- 
sedimentary accumulations and intrusive 
plutons; however, dominant cycles are recog 
nized and include:

 i) a dominantly mafic metavolcanic cycle 
in the Papaonga Lake area;

ii) a dominantly metasedimentary and
metatuffaceous sequence between Bad- 
rock Lake-Avis Lake and Wassa Bay 
(Slate Lake);

iii) a dominantly metapyroclastic sequence 
of intermediate composition from 
Kesaka Lake north to Jubilee Lake 
(just outside of the north boundary 
of the map-area) and;

iv) a dominantly mafic metavolcanic and 
metasedimentary sequence in the Slate 
Lake area.

i) Papaonga Lake Area: East of and includ 
ing Papaonga Lake the belt is composed 
predominantly of mafic metavolcanic flows 
and pillow lavas which appear to be con 
tinuous with the mafic metavolcanics exposed 
in the Slate Lake area. Pillow tops 
suggest the sequence faces south. At' 
Papaonga Lake the sequence is approximately 
17,000 feet (5200 m) thick but thins rapidly 
eastward to about 5,000 feet (1500 m). The 
mafic metavolcanics overlie a thin lens 
(1,000 to 2,000 feet or 300 to 600 m) com 
posed of metasediments, reworked tuffaceous 
metasediments and minor iron formation. At 
the top of the sequence the mafic metavol 
canics are interbedded with several lenses 
of metasediments, intermediate tuff, 
lapilli tuff and, locally tuff breccia and 
flows. These pyroclastic accumulations are 
generally fine in texture and are more 
abundant to the east, grading imperceptibly 
westward into dominantly metasediments at 
Papaonga Lake. Metasediments at Papaonga 
Lake comprise a thin- to medium-bedded 
sequence of interbedded greywacke and silt 
stone which locally exhibit graded bedding.

Chert-magnetite iron formation is present on 
the south side of Papaonga Lake and is up to 
65 feet (20 m) wide. The uppermost (southern) 
unit of the volcanic sequence comprises 
intermediate to felsic metavocanics overlying 
a thin layer of mafic metavolcanics, and this 
unit can be traced west beyond Badrock Lake, 
a distance of 25 miles (40 km). Felsic meta 
volcanics are most common in this uppermost 
intermediate to felsic metavolcanic unit and 
generally consist of fine pyroclastic mater 
ial, often reworked, and subject to rapid 
facies change into more silica-deficient meta 
sediments. To the south the felsic tuffaceous 
rocks diminish, gradually being superceded by 
greywacke typical of the English River Sub- 
province.

ii) Badrock-Avis Lakes-Wassa Bay (Slate Lake): 
Correlation from this area to the Papaonga 
Lake area is difficult in that the rocks are 
complexly folded and intruded by a small un- 
metamorphosed hornblende-biotite granodiorite 
pluton between Avis Lake and the Papaonga 
River. Northeast of Badrock Lake the area is 
dominantly underlain by metasediments similar 
to the greywacke-siltstone sequence in the 
Papaonga Lake area. Distinct bedded units are 
traceable over single exposures and are gen 
erally thin- to medium-bedded. The complex 
folding observed within the metasediments pre 
cludes any estimation of their true thickness. 
These metasediments grade into a thick 
sequence of intermediate tuff and reworked 
tuffaceous metasediments to the northeast of 
Badrock Lake. North of the metasedimentary 
and tuffaceous sequence a thin unit of mafic 
metavolcanic flows is present which extends 
from Slate Lake to east of Papaonga Lake.

iii) Avis-Jubilee-Slate Lake Area: A thick 
sequence of predominantly intermediate 
pyroclastic rocks occur north of the above- 
mentioned thin mafic metavolcanic unit. The 
pyroclastic sequence includes intermediate 
to felsic tuff, lapilli-tuff, tuff breccia, 
flows and flow top breccia, intermediate 
to mafic garnetiferous lapilli-tuff, thin 
gabbroic intrusive sills, and conglomerate. 
The conglomerate is continuous with the 
Slate Lake conglomerate described by 
Bateman. (1939, p.9-10). North of this 
sequence, mafic metavolcanic flows intruded 
by coarse-grained gabbroic sills are present. 
The mafic flows form a layer about 4,000 
feet (1200 m) thick that is continuous from 
Ben Lake through the central portion of 
Slate Lake, northeast to Jubilee Lake where 
they curve southeastward, terminating 3 miles 
(5 km) east of Curie Lake. The eastern end 
of this mafic metavolcanic unit is marked by
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complex granitic contamination. Dikes, sills 
and small plugs (e.g. at Maskooch Lake) of 
subvolcanic rocks (predominantly feldspar 
porphyry) intrude the sequence. At Kesaka 
Lake, iron formation occurs within inter 
mediate lapilli tuff and reworked tuffaceous 
rocks and extends eastward to Cross ley Lake. 
The iron formation is composed of thin- 
bedded chert-magnetite layers interbedded 
with roughly equal amounts of garnetiferous 
metagreywacke.

•Lv) Slate Lake: Northwest of Panama Lake, 
a thick sequence of tuff and reworked tuf 
faceous metasediments that are part of the 
Slate Lake Sediments first described by 
Bateman (1939) grade northward into pre 
dominantly metasediments similar to and 
continuous with those observed by Thurston 
(1973). North from these metasediments, 
mafic metavolcanics intruded by gabbroic 
intrusions are exposed. Metasediments at 
Slate Lake itself are composed of approx 
imately equal amounts of greywacke, 
arkose and feldspathic sandstone with 
lesser amounts of siltstone and only minor 
amounts of slate. Locally, there are 
interbedded tuff and crystal tuff of inter 
mediate composition within the metasediments. 
Two types of conglomerate are exposed in 
Sawan Bay of Slate Lake: a lower polymictic 
paraconglomerate containing abundant, 
locally pink-weathering trondhjemite boulders, 
and volcanic clasts; and a volcanic con 
glomerate composed predominantly of volcanic 
clasts and minor quartz and iron formation 
pebbles. The two conglomeratic units are 
separated by about 500 feet (150 m) of 
massive, coarse-grained greywacke that is 
similar to the matrix of the granitoid 
boulder-bearing paraconglomerate. Several 
interbeds of greywacke also occur within 
the volcanic conglomerate. A thin sequence 
of fine-grained intermediate to felsic 
tuff and reworked tuff occurs south of 
the metasediments in the Slate Lake area. 
Further south the rocks are mainly metasedi 
ments, in part similar to English River 
greywacke, but locally there are intercalated 
tuffs within the sequence.

A large intrusive batholith of biotite 
granodiorite to quartz monzonite occupies 
the area. The batholithic rocks are largely 
unmetamorphosed, homogeneous, massive and 
medium grained. Locally, fine-grained, 
massive, orange-pink weathering, biotite 
quartz monzonite dikes intrude the main 
phase. Inclusions of gneissic biotite and 
hornblende-biotite trondhjemite and meta 
sediments are present in the main grano- 
dioritic to quartz monzonite phase. The

batholith is mantled by an extensive pegma 
tite border phase that is in contact with 
the Papaonga Lake belt. The pegmatite 
zone is traceable discontinuously for 
approximately 15 miles (24 km) and averages 
l mile (2 km) wide. The pegmatite varies 
from pink- to white-weathering and is 
generally quartz monzonitic in composition. 
Magnetite and locally anomalous percentages 
of apatite and tourmaline (up to 8 percent) 
are present as accessory minerals. No 
lithium-bearing minerals were observed in 
the field but the zone is significant in 
that it is on strike with a lithium showing 
(Skinner 1969) exposed north of Root Lake 
east of the present map-area.

South of Fredart Lake, in Belanger 
Township, supracrustal rocks trending south- 
west from the Uchi "greenstone" belt, 
although locally discontinuous, can be 
traced southwest and join up with the meta- 
volcanic sequence mapped by Shklanka (1970) 
north of Pakwash Lake which in turn is con 
tinuous with the Dixie Lake belt (Breaks 
et al. 1974) . The sequence is complex and 
is characterized by rapid alternation of 
mafic and felsic metavolcanics with minor 
amounts of associated metasediments. The 
primary nature of the rocks is often dif 
ficult to determine due to the high degree 
of metamorphism. Extending southwest from 
the Slate Lake area to north of Bluffy 
Lake, through Emarton Lake towards Bruce 
Lake there is another sequence of highly 
metamorphosed, predominantly volcanic rocks. 
Felsic plutonic rocks have been intruded 
between these two metavolcanic sequences, 
and include metamorphosed biotite trondhje 
mite, unmetamorphosed biotite-hornblende 
granodiorite to quartz diorite and locally 
felsic subvolcanic rocks varying in texture 
from quartz porphyry to leucocratic trond 
hjemite. The large mass of felsic intrusive 
rocks in the north part of Bowerman Town 
ship mapped by Fenwick (1972) varies con 
siderably in texture and includes: quartz 
porphyry; quartz-sericitic schist; fine 
grained, highly leucocratic, biotite 
trondhjemite; and rarely, felsic fragmental 
rocks .

Extremely poor exposure north of Pakwash 
Lake limited geological interpretation, 
and the geology as indicated by Ferguson 
et al. (1970) was largely unmodified. Fine 
grained mafic metavolcanic flows occur on a 
small lake in the extreme northwest corner 
of the map-area and mark the eastern termin 
ation of the Red Lake belt. The volume of 
mafic metavolcanics in this area is, however, 
not as great as that shown on the compilation 
map by Ferguson et al. (1970) . A large body
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of massive, medium-grained, biotite grano 
diorite to quartz monzonite is present 
between the north Pakwash Lake metavolcanic 
sequence and the Red Lake metavolcanics. 

Approximately 4 miles (7 km) WSW of 
Snakeweed Lake, a massive diorite-gabbro 
intrusion containing 5 percent magnetite is 
exposed in one outcrop. The intrusion is 
interpreted to trend northwest coinciding 
with a magnetic high shown on the regional 
aeromagnetic maps (ODM-GSC 1961). The 
diorite-gabbro is in contact with meta 
morphosed, pink weathering, medium- to 
coarse-grained, leucocratic, biotite 
trondhjemite as exposed at the Big Falls 
on the Troutlake River.

Structural Geology (Uchi Subprovince): The 
supracrustal sequence that underlies the 
northern portion of the map-area is struc 
turally complex in that three metavolcanic- 
metasedimentary belts meet. Slate Lake 
marks the approximate junction of the Uchi 
belt, the Papaonga belt and the eastward 
extension of the Dixie Lake belt.

Within the Papaonga Lake belt, the 
relationship of the four subareas mentioned 
previously is not entirely understood. 
Isoclinal folding occurs in the metasedi- 
ments at Papaonga Lake and WSW of Avis Lake 
and appears to be largely a result of the 
adjustment of these rocks to adjacent 
granitic intrusions. An anticlinal axis, 
indicated by opposite-facing sedimentary 
top directions, trends through the south 
western part of Slate Lake. Northwest 
from this axis, the map units correlate 
well with those mapped by Thurston (1973, 
p.11) who also found this sequence to be 
facing northwest. However, the sequence 
of the map units southeast of Slate Lake 
is markedly dissimilar to the sequence 
exposed northwest of Slate Lake and top 
determinations are generally lacking. With 
minor exceptions the remainder of the 
Papaonga Lake sequence faces south towards 
the English River Subprovince. Thus, the 
dominantly intermediate to felsic pyro 
clastic sequence between Jubilee and Kesaka 
Lakes (subarea (iii) above) appears to 
underlie the dominantly metasedimentary 
sequence exposed south of Slate and Avis 
Lakes. Bedding tops suggest the presence 
of a synclinal fold axis between Badrock 
and Papaonga Lakes, however, the metasedi- 
ments along the south margin of the 
Papaonga Lake belt (i.e. at the boundary 
between the Uchi Subprovince and English 
River Subprovince) appear to face south.

Thus, the contact of the two subpro- 
vinces, although locally cataclastic east of

Papaonga Lake, for the most part appears to 
be conformable. Metamorphic grade increases 
rapidly across the sedimentary sequence 
south of Badrock and Papaonga Lakes and 
this may be related to the large diatexitic 
granitic body to the south.

B. English River Subprovince:

Lithologically, the general two-fold 
division of the English River Subprovince 
established during the 1974 field season 
prevailed throughout the present map-area, 
viz:

•i) Northern supracrustal metasedimentary 
migmatite domain, and,

ii) Southern granitoid intrusive-gneissic 
domain.

i) Northern Supracrustal Domain: The 
northern supracrustal domain is composed 
of a generally east-trending continuous 
belt of migmatized clastic metasedimentary 
material. The width of this belt is highly 
variable and achieves a maximum of 32 miles 
(52 km) along Longitude 93 0 00'W. The 
northern boundary of the English River 
Subprovince with the volcanic-rich Uchi 
Subprovince is only partially marked by the 
Sydney Lake Cataclastic Zone, a major 
"break" established during 1974 (Breaks et al. 
1974) which does not appear to extend through 
the present map-area as has been postulated 
by Parkinson (1962). The Sydney Lake Cata 
clastic Zone was only sporadically encoun 
tered east of Pakwash Lake. Although 
rigorous delineation in this area was thwarted 
by generally poor exposure, it appears that 
this cataclastic zone deflects northeast from 
Pakwash Lake into metavolcanics of the Uchi 
Subprovince. The southern limit of the 
supracrustal domain is marked by considerable 
lithologic variability. In the Anishinabi 
Lake area extensive emplacement of relatively 
late potassic granitoid rocks is notable. 
Further to the east along Lac Seul metasedi 
mentary migmatites are predominantly in con 
cordant contact with foliated diorite and 
catazonal granitoid gneissic assemblages. 
Remnants of mafic metavolcanics, locally 
revealing highly flattened pillows, can be 
sporadically traced along this southern 
contact. Such rocks are notable at Wabaskang, 
Perrault, Aerobus, and central Lac Seul. At 
Perrault Lake a polymictic orthoconglomerate 
separates metavolcanics from metasedimentary 
migmatites. This conglomerate contains a 
high percentage of massive to weakly foliated, 
medium- to coarse-grained trondhjemitic clasts,
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a lesser amount of mafic metavolcanic clasts 
and a very small percentage of medium- to 
fine-grained siliceous matrix. In central 
Lac Seul, in the vicinity of Lac Seul 
Settlement, pods and continuous bands of 
fine-grained, locally pillowed, amphiboli- 
tized mafic metavolcanics are fairly 
abundant. The largest band is traceable for 
about 5 miles (8 km) averaging ^ mile (0.8 km) 
in width. The zone of remnant mafic meta 
volcanics, sporadically distributed along 
the southern margins of the northern supra 
crustal sequence, is particularly signif 
icant and possibly represents a highly 
mobilized easterly continuation of the 
Separation Lake metavolcanic belt. Con 
ceivably, this zone could represent a 
former southern volcanic margin of an 
extensive inter-island arc eugeosynclinal 
clastic greywacke tract represented by the 
northern supracrustal domain.

Field characteristics of the metasedi- 
mentary migmatites are, in essence, identical 
to those documented during the 1974 field 
season (Breaks et al. 1974) and the reader 
is referred to this publication.

In the Papaonga Lake area metamorphic 
progression of increasing rank was observed 
to occur southwards from metavolcanics and 
metasediments of the Uchi Subprovince 
(greenschist facies) into metasediments of 
the English River Subprovince (amphibolite 
facies). This progression, which is 
ultimately terminated by a large homogeneous 
diatexite mass appears to be uninterrupted 
by any major zones of cataclasis. A limited 
number of top determinations from metasedi 
ments of the Papaonga Lake area suggest that 
English River Subprovince metasediments 
overlie the metavolcanic succession of the 
Uchi Subprovince and are probably in part 
derived by erosion from the northern vol 
canic rocks.

Three large homogeneous diatexite 
masses were delineated. These plutons com 
monly consist of medium-grained to pegmatitic, 
highly leucocratic (colour index less than 
5), muscovite, biotite-muscovite, and 
muscovite-biotite, white weathering, quartz 
monzonite, although alkali feldspar to 
total feldspar ratios may vary greatly 
within a particular pluton. Accessory 
amounts of garnet, apatite and tourmaline 
are commonly present. Generally sparse 
volumes of biotitic schlieren and resistate 
blocks of metasediment are usually apparent.

The largest of these masses is situated 
in the Wapesi Lake-Broad Lake area, 
achieving a maximum breadth of 17 miles 
(27 km) between McKenzie Bay (Lac Seul) and 
Birmingham Lake. This body gradually tapers

in a southwest direction towards Manitoba 
Point (Lac Seul) for an overall length of 
46 miles (74 km). Two similar masses were 
mapped north of Ear Falls and between 
Harth and Badrock Lakes.

Several intra-belt granitoid complexes 
interrupt trends of the northern supra 
crustal domain. The east-trending Bluffy 
Lake Batholith constitutes the most extensive 
complex here, averaging 9 miles (15 km) in 
breadth and approximately 41 miles (66 km) 
in length. Major rock types consist of 
metamorphosed, foliated and gneissic, bio 
tite, hornblende-biotite trondhjemite and 
biotite-hornblende diorite. Granodiorite 
phases are exceedingly sparse.

ii) Southern Granitoid Intrusive Domain: The 
southern subdivision of the English River 
Subprovince is dominated by granitoid intru 
sive rocks and granitoid gneiss. Exposures 
containing the latter are invariably complex 
and for reconnaissance mapping purposes, 
groups (gneissic assemblages) characterized 
by variable percentages of several dis 
tinguishing petrologic components were 
established. Such rocks have probably en 
dured a protracted history of repeated 
deformation and plutonic addition.

a) Anishinabi-Thaddeus-Clay Lakes Area

The central part of this area is under 
lain dominantly by granitoid intrusive 
rocks and granitoid gneisses. Three major 
age groups may be inferred on the basis of 
the nature of internal deformation and field 
relationships. The youngest group forms 
large plutonic bodies of massive to weakly 
foliated biotite granodiorite and biotite 
quartz-monzonite. Coarse-grained, por 
phyritic (alkali feldspar) granodiorite to 
trondhjemite is a common phase.

Moderately deformed and recrystallized 
granitoid intrusive bodies occur throughout 
the subarea and these are inferred to be 
of intermediate age. They are dominantly 
medium- to coarse-grained, equigranular, 
foliated trondhjemites or granodiorites, but 
locally porphyritic (alkali feldspar) phases 
are present, e.g. north of Cedar Lake, 
southeast Mafeking Lake.

Severely deformed, foliated and banded 
granitoid gneissic rocks are extensively 
present throughout the central portion of 
the subarea. These are essentially gneissic, 
biotite and hornblende-biotite, trondhjemites 
and granodiorites with varying proportions 
of mafic inclusions. The mafic inclusions 
are dominantly amphibolite with lesser pro 
portions of mafic biotite gneiss and gneissic

28



hornblende-biotite quartz diorite. Several 
ages of leucocratic quartz monzonite veins, 
segregations and dikes are present. In 
the vicinity of Ross and Affleck Lakes 
severely deformed, gneissic biotite trond 
hjemite and granodiorite units with very 
few mafic inclusions alternate with units 
containing abundant mafic inclusions and 
in which hornblende is present in varying 
concentrations. These gneissic types are 
interbanded on a scale of 0.3 to 0.6 
miles (0.5 to 1.0 km). A similar situation 
(although not so well defined) exists in 
the gneisses exposed in the Cedar Lake 
dome and in the area adjacent to the Fleet 
Lake Road.

The rocks exposed in the northeast 
and southeast flanks of the Mystery Lake 
Dome are interlayered gneissic amphi- 
bolites and gneissic biotite trondhjemites 
and granodiorites. At Trail Lake the 
amphibolitic component of the gneisses 
appears to be a severely remobilized mafic 
to intermediate volcanogenic metasediment. 
Approximately 0.3 miles (0.5 km) north of 
Trail Lake, at the southern margin of the 
Cliff Lake porphyritic granodiorite, 
gneissic amphibolites include a 10 to 13- 
foot (3 to 4 m) thick unit of banded 
(magnetite-quartz) ironstone. Within both 
the Mystery Lake and Clay Lake Domes, 
gneissic amphibolites, biotite gneisses 
and gneissic trondhjemites contain meta 
morphic mineral assemblages of the regional 
orthopyroxene zone. Elsewhere in the 
gneisses, metamorphic conditions probably 
attained upper amphibolite grade but 
critical indicator mineral assemblages 
are lacking. The Mystery and Clay Lake 
Domes are also unique in that they contain 
in their cores metasedimentary migmatites 
similar to those in the northern part of 
the subarea.

The regional strike of banding and 
foliation in the subarea is generally ENE 
but this has been strongly modified by 
the younger intrusive plutons. The large 
domal structures in gneisses in the Clay- 
Cedar Lakes areas are relatively late in 
the tectonic sequence and probably re 
flect adjustments in the country rock 
associated with intrusion of the younger 
plutonic bodies.

b) Route Lake-Hudson-Wapesi Bay 
(Lac Seul) Area

Pervasive catazonal granitoid 
gneisses are exposed in this area, as 
exemplified north of Lost Lake, along Lac 
Seul west of Lac Seul Settlement, and in

the Route Lake area. The most prevalent 
mappable unit within the gneissic melange 
in the Lost Lake area is represented by 
varying proportions of well layered amphi 
bolite (2 to 20 cm thick banding), hornblende- 
biotite gneiss and leucocratic trondhjemite 
all of which are invariably injected by 
dikes of late tectonic quartz monzonite. 
An enclave of recognizable metasedimentary 
rock interlayered with chert horizons and 
actinolite-chlorite schist occurs within the 
amphibolitic gneiss just north of Hudson. 
This well layered predominantly amphibolitic 
gneiss grades into a more complex gneissic 
assemblage to the north along the English 
River. Most exposures in the Lost Lake 
area consist of six to ten recognizable 
lithologic components. Typically, hornblende- 
biotite gneiss, amphibolite, and quartz dio 
rite represent the oldest units, generally 
succeeded by three to four generations of 
pre-tectonic plutonic granitoid phases. 
These gneissic assemblages grade into less 
complex zones that are recognizably plutonic 
in aspect. In the less complex zones, the 
most areally abundant rock type is meta 
morphosed, medium-grained, foliated biotite 
trondhjemite which usually contains inclu 
sions of amphibolite and more rarely of 
quartz diorite. A relatively large mass of 
foliated biotite trondhjemite outcrops in 
the Canoe Bay area of Lac Seul.

A porphyritic foliated biotite grano 
diorite to quartz monzonite occurs in 
the Gilbert-Islay Lakes area, extending over 
a 4 mile (6 km) by 20 miles (32 km) area and 
constitutes the most extensive metamorphosed 
plutonic mass in the region.

Medium- to coarse-grained, massive, 
unrecrystallized, biotite quartz monzonite 
usually represents a minor yet ubiquitous 
component within most exposures of the 
gneissic complexes and metamorphosed trond- 
hjemitic plutons, occurring as dikes, sills, 
and small stocks. Outcrops having unmeta- 
morphosed quartz monzonite as the dominant 
component underlie approximately 25 percent 
of the plutonic region north of Hudson and 
about 60 percent of the region of Amesdale- 
Good Lake area. Such masses commonly con 
tain inclusions of foliated biotite trond 
hjemite and amphibolite, and grade into 
areas where foliated biotite trondhjemite 
dominates. Pegmatitic dikes with a 2 to 
10 cm grain size and widths generally 
between 3.3 to 6.6 feet (l and 2 m) are 
commonly associated with the quartz mon 
zonite stocks. These pegmatites are gener 
ally quartz monzonite to granite in com 
position and commonly contain 5 cm books of 
biotite accompanied by muscovite or magnetite.
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These pegmatites constitute the youngest 
rocks found in this area.

o) Contact Zone Between Wabigoon
Subprovince and the 

English River Subprovince

The contact between the volcanic-rich 
Wabigoon Subprovince and the southern 
plutonic-gneissic subdivision of the English 
River Subprovince in general appears 
predominantly intrusive in nature and is 
not marked by any major zone of cataclasis 
as has previously been suggested. Contact 
relations are particularly well exposed 
near Hudson where a highly complex gra- 
dational contact marks the boundary zone 
between metavolcanics and gneisses.

In the Gilbert-Islay Lakes area, a 
sharp intrusive contact between foliated, 
porphyritic, biotite quartz monzonite and 
mafic metavolcanics marks division between 
the English River and Wabigoon Subprovinces. 
It is probable that the porphyritic quartz 
monzonite post-dates the gneisses and trond- 
hjemites of the Lost Lake-Canoe Bay area. 
Thus, in contrast to the gradational con 
tact in the Lost Lake area a simple intru 
sive contact exists between the relatively 
young plutonic body in the Gilbert Lake 
area and the metavolcanics.

C. Wabigoon Subprovince:

Relatively brief attention was directed 
to this segment of the map-area. Major 
emphasis was placed upon previously unmapped 
areas as listed below:

i) area adjacent to northwestern limits 
of the map-area of Satterly (1941) ;

ii) area adjacent to western limits of 
the map-area of Harding (1950);

Hi) Vermilion Bay-Dryden area adjacent to 
northern limits of the map-area of 
Moorhouse (1939), and,

iv) Sandybeach-Kabikwabik-Basket Lakes 
area.

In addition, some time was spent correlating 
lithologic units across the whole segment. 
In addition to the early workers mentioned 
above, Hurst (1932) and Johnston (1969 and 
1972), Pryslak (1972), Palonen (1974) also 
conducted mapping in this part of the map- 
area.

North of Vermilion Bay the boundary 
between the Wabigoon and English River Sub 

provinces is essentially of an intrusive 
nature. Massive to weakly foliated, equi 
granular granitic rocks north of the boundary 
range in composition from trondhjemite to 
quartz monzonite. It appears that relatively 
late in the tectonic evolution the boundary 
has served as the locus for injection of 
several small distinct stocks. A previously 
unmapped easterly continuation of the Tustin- 
Bridges (Pryslak 1972) metavolcanic belt, was 
delineated from Langton Lake to Soma Lake 
where it pinches out. This belt is approx 
imately l mile (2 km) in width and contains 
coarse- to medium-grained mafic flows, some 
pillowed flows, and intermediate agglomer 
ates and tuffs. At the extreme eastern 
end of this metavolcanic belt a narrow zone 
h mile by 3 miles (0.8 km by 5 km) of inter 
mediate to felsic tuffs is exposed, approx 
imately 0.6 miles (l km) southeast of 
Wildrice Lake.

A broad zone of metasedimentary rocks 
and derived migmatite extends from the 
Mutrie Lake-Bottle Bay (Eagle Lake) area 
eastwards towards the Thunder Lake-Pronger 
Lake area northeast of Dryden. Interestingly, 
the migmatitic members of this belt are very 
similar in aspect to those occurring in the 
northern English River metasedimentary 
migmatite zone.

Within this metasedimentary sequence, 
most of the primary sedimentary structures 
including bedding planes have been obliter 
ated during recrystallization. No develop 
ment of migmatitic leucosome was observed 
in this sequence and it would appear that 
these metasediments have not undergone the 
same degree of partial melting as the 
English River metasediments. In several 
localities, graded bedding marked by the 
gradual increase in development of muscovite 
and andalusite knots suggests that this 
sequence of metasediments faces north. The 
degree of recrystallization is observed to 
decrease rapidly to the south. Toward Eagle 
Lake near Bottle Bay, these metasediments 
are extensively intruded by felsic plutonic 
bodies and intrusive homogeneous diatexite 
ranging in composition from trondhjemite to 
quartz monzonite. The diatexite commonly 
contains minor garnet, muscovite and 
accessory apatite and tourmaline. Further 
east in the Eagle Lake area the metasediments 
have been intruded by equigranular, weakly 
foliated, hornblende and biotite trondhje- 
mites and granodiorites which have in turn 
been intruded by equigranular massive quartz 
monzonite bodies. Pillow top directions in 
a band of mafic metavolcanics extending from 
Wabigoon Lake to Eagle Lake south of Dryden 
(Satterly 1941) face north indicating that
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these metavolcanics underlie the metasedi- 
ments.

An extensive intrusive mass of homo 
geneous to inhomogeneous diatexite was mapped 
from east of Vermilion Bay to the Ghost 
Lake-Pronger Lake area, a distance of 32 
miles (51 km). Average width of this zone 
is about 8 miles (13 km). The diatexite 
ranges in composition from quartz monzonite 
to trondhjemite and commonly contains minor 
muscovite and garnet along with accessory 
tourmaline and apatite. A contact zone of 
lit-par-lit injection and emplacement of 
small masses of intrusive mobilizate orig 
inating from the diatexite mass is apparent 
along the southern metasedimentary margins 
previously mapped by Moorhouse (1939) and 
Satterly (1941).

Several modifications resulted during 
re-examination of part of the area mapped 
previously by Harding (1950) . The con 
glomeratic units situated immediately 
south of Gullwing Lake and west of Bluett 
Lake are interpreted by the authors to be 
dominantly pyroclastic in origin. West 
of Bluett Lake, within this sequence, a 
massive, very siliceous rock was observed 
that was previously not distinguished. This 
rock appears to be subvolcanic in texture 
but the local presence of bedding and felsic 
fragments indicates that it is a felsic 
pyroclastic. A small body, previously 
mapped as quartzite, on the south side of 
Gullwing Lake also proved to be pyroclastic 
in origin but is intermediate (probably 
dacitic) in composition. Several other 
quartzite lenses indicated by Harding (1950) 
north of Tot Lake may also prove to be 
pyroclastic units. Between Gullwing Lake 
and Lateral Lake a body of highly recrystal- 
lized granodiorite-trondhjemite has intruded 
and deflected the metasedimentary host rocks. 
On the north and south the metasediments dip 
at a very shallow angle away from the body 
and foliation dips within the body also 
change from shallow and north-dipping on 
the north margin to shallow and south- 
dipping on the south margin. In effect 
the body appears to represent the roof of 
a domal intrusion. Minor structures in 
these metasediments all indicate a south- 
facing direction. The metasediments are 
composed of substantial volumes of arkose, 
lesser amounts of greywacke, and minor 
siltstone. The mafic metavolcanic sequence 
at Centrefire Lake was found to extend 
further southwestward passing through the 
north side of Bluett Lake.

A massive, homogeneous granodiorite 
to quartz monzonite with local zones of 
trondhjemite occurs in the extreme southeast

portion of the map-area from Kabikwabik 
Lake down to Basket Lake. The border of 
this granitic body was reasonably well 
defined by Hurst (1932) .

ECONOMIC GEOLOGY:

A. Uchi Subprovince: Most of the known 
mineral showings have been referred to in 
this report or are described in detailed 
reports of the area (Shklanka 1970; Fenwick 
1972).

The major iron prospects (i.e. at 
Kesaka Lake, Papaonga Lake and Emarton Lake) 
described by Shklanka (1968, p.213, 215, 218) 
are significant deposits which may eventually 
prove to have economic potential.

Several base metal prospects including 
the Copper-Lode Mines Limited prospect 
located south of Fredart Lake are found 
within the dominantly metavolcanic belt 
that extends southwest from the Uchi Lake 
belt. The extension of this belt to the 
southwest where it joins the metavolcanic 
sequence north of Pakwash Lake is also a 
favourable site for other base metal 
deposits. The predominantly intermediate 
to felsic metavolcanic sequence southeast 
of Slate Lake between Jubilee Lake and 
Kesaka Lake is another area that appears to 
be favourable for base metal exploration.

The large pegmatite border phase of the 
felsic intrusive body in the northeast part 
of the map-area warrants further invest 
igation for the possible association of 
uraniferous, lithium-bearing, or rare- 
earth minerals.

B. English River Subprovince: Within the 
English River Subprovince uranium mineral 
ization appears in two grossly similar 
situations:

i) within pink, coarse-grained to peg 
matitic, quartz monzonitic to granitic, 
late intrusive phases commonly intru 
ding or lying near supracrustal belts 
or belt remnants (e.g. Tustin-Bridges 
area, Pryslak 1972) and,

ii) within white, coarse-grained to peg 
matitic homogeneous diatexite in 
the metasedimentary Northern Supra 
crustal Domain.

The majority of known occurrences fall 
into category i), although this, in part, 
may reflect a lack of exploration for 
uraniferous mineralization within the 
northern confines of the English River Sub 
province. Two occurrences of category ii)
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type mineralization are presently known and 
both have been examined by the present 
survey. At Sydney Lake, uranium staining 
associated with cataclastic homogeneous 
muscovite diatexite within the Sydney Lake 
Cataclastic Zone was encountered by members 
of the present survey. At Umfreville Lake 
(formerly Oneman Lake) uranium staining 
occurs within homogeneous to locally 
inhomogeneous biotite diatexite. Trenching, 
geological and magnetic surveys have pre 
viously been carried out by Can-Fer Mines 
Limited during 1969 before the claims 
were allowed to lapse. No evidence of 
extensive cataclasis was observed in this 
occurrence.

The association of uranium mineral 
ization with the diatexis stage of migma 
tization recognized by this survey within 
the Northern Supracrustal Domain, coupled 
with lack of evidence of prior mineral 
exploration for this commodity, suggests 
the possibility that similar such occurrences 
may exist. Exploration should initially 
focus on those areas within which category 
-li) type uranium mineralization has been 
recognized, viz. Umfreville Lake area and 
Sydney Lake Cataclastic Zone.

Lithium, beryllium and cesium bearing 
pegmatitic phases of possible diatexite 
origin represent a second exploration 
consideratiion within the metasedimentary 
migmatitic terrain of the English River 
Subprovince. Beryllium mineralization 
associated with homogeneous muscovite dia 
texite occurs north of Ear Falls near Sandy 
Creek and Highway 105. This occurrence 
was examined by Madsen Red Lake Gold Mines 
Limited in 1962. In the Dryden area, several 
occurrences containing lithium and beryllium, 
and a single cesium-lithium showing, lie 
near the eastern termination of a relatively 
large tourmaline-bearing homogeneous to 
inhomogeneous muscovite diatexite mapped 
between Vermilion Bay and Ghost Lake. In 
trusive pegmatitic apophyses originating 
from this mass should be examined for 
possible further occurrences of these metals, 
in addition to the main mass itself. The 
potential for uranium mineralization within 
this diatexite should also not be completely 
ignored.

C. Wabigoon Subprovince: Most of the known 
mineral showings within this segment of the 
map-area have been reviewed by the previous 
mappers. The previously unreported, inter 
mediate to felsic, dominantly pyroclastic 
sequences south of Gullwing Lake and west 
of Bluett Lake may warrant investigation for 
base metal sulphide mineralization.
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No.6 STURGEON LAKE-CHEVRIER TOWNSHIP AREA

and

No.7 STURGEON LAKE AREA (COMPILATION MAPPING)

DISTRICT OF THUNDER BAY

N.F. Trowell1

O DM

LOCATION MAP (A) Scale : l inch to 25 miles

LOCATION: In 1975, the author completed a 
two-year mapping project in the Sturgeon 
Lake-Chevrier Township area. The map-area 
(see Location Map A) is bounded by Latitudes 
50 0 09'30" and 500 19'30"N, and Longitudes 
90 0 25'15" and 90 0 45'W, and covers approx 
imately 170 square miles (450 km ), of which 
85 square miles (220 km^) were mapped during 
the past field season, 65 square miles 
(168 km2) having been mapped during the 1974 
field season (Trowell 1974). The south 
western and eastern portions of the map-area, 
that are underlain by granitic rocks, were 
not completely covered. The centre of the 
area lies approximately 58 miles (98 km) east 
of Sioux Lookout.

Geologist, Precambrian Geology Section, Geo 
logical Branch, Ontario Division of Mines, 
Parliament Buildings, Toronto.

The western part of the area is acces 
sible from Sturgeon Lake, Highway 599, and 
several recently constructed lumber roads, 
while float-equipped aircraft provide access 
to the eastern part. The Canadian National 
railway transects the area.

In 1975, the author also began a syn 
optic survey of the Sturgeon Lake area. This 
survey involves compilation mapping, at a 
scale of 1:50,000, of the area (Location Map 
B) bounded by Latitudes 49 0 45' and 50 0 15'N, 
and Longitudes 90 0 30 ? and 91 C 00'W previously 
mapped by the author at a scale of l inch to 
^ mile. This survey is to be completed in 
1976 and the preliminary maps will be avail 
able in 1977.

MINERAL EXPLORATION: According to W. Mcinnes 
(1900) of the Geological Survey of Canada, 
who first mapped in the Sturgeon Lake area, 
gold was first discovered in the area in 1898
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LOCATION MAP (B) Scale: 1 inch to 25 miles

with the result that extensive prospecting 
for gold was conducted in the general Sturgeon 
Lake-Savant Lake area during the early part 
of this century. Several old workings 
(shafts, trenches), presumably for gold, were 
found during the present survey.

The discovery in 1968, of a Cu-Zn-Ag-Pb 
(-Au) sulphide deposit by Mattagami Lakes 
Mines Limited, Exploration Division, located 
approximately 30 miles (50 km) to the south- 
west, resulted in a substantial portion of 
the present map-area being claimed and pro 
spected.

In 1952, S. Johnston discovered a Cu-Pb- 
Zn-Ag prospect (Savant Lake prospect) located 
4 miles (6 km) north of Savant Lake station 
and 3/4 mile (1.2 km) west of Highway 599 
(Shklanka 1969, p.169). Trenching was 
carried out in 1953, and in 1958 Lun-Echo Gold 
Mines Limited carried out a program of ground 
magnetic and electromagnetic surveys, X-ray 
diamond drilling, and trenching over the four 
claims of their sixteen-claim group contain 
ing this prospect. The prospect consists of 
pyrite, pyrrhotite, and minor chalcopyrite, 
sphalerite, and galena mineralization within a 
sheared and chloritized zone in biotite-garnet 
(metasedimentary) gneiss. The zone strikes 
N35E, dips vertically, and is 250 feet (76 m) 
long, comprising two parallel zones 15 feet 
(5 m) apart and each 5 feet (1.5 m) in width. 
One of the better assays gave 1.67 percent 
Cu, 1.44 percent Zn, 0.28 percent Pb, and

3.46 ounces Ag per ton over a width of 9 feet 
(3 m) (Shklanka 1969). In 1963, Golsil Mines 
Limited drilled eight diamond drill holes in 
the vicinity of this prospect.

In 1967, The International Nickel Com 
pany of Canada Limited drilled two diamond 
drill holes southeast of Rainbow Lake*.

In 1968, a Zn-Pb-Cu prospect (Hadley 
prospect) was discovered during construction 
of Highway 599. It is located 3 miles (5 km) 
north of the village of Savant Lake on the 
east side of Highway 599. The prospect was 
examined in 1969 by D.W. Sullivan for Cam 
Mines Limited, which company subsequently 
optioned it from the then owner, E.W. Hadley. 
At the time it was examined by Sullivan, four 
short trenches had tested this prospect over 
a strike length of 150 feet (45 m). The pro 
spect lies within felsic to intermediate 
metavolcanics that strike N15W and dip 
steeply NE. Sullivan reported that it con 
sists of bands and patches of massive 
sphalerite and galena, and minor chalcopyrite, 
and contains important values of cadmium and 
silver over a width of 4 feet (1.2 m). Assay 
of a chip sample over 4 feet (1.2 m) gave 
21.80 percent Zn, 8.85 percent Pb, 0.08 per 
cent Cu, 0.01 ounces Au per ton, and 1.88 
ounces Ag per ton (File 63.2892, Cam Mines

''Assessment Files Research Office, Ontario 
Division of Mines, Toronto.
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Limited, Assessment Files Research Office, 
Ontario Division of Mines, Toronto). In 1972, 
E.W. Hadley drilled two diamond-drill holes 
to test the depth extension of this prospect.

In 1968, Canadian Nickel Company Limited 
drilled four diamond-drill holes west and 
south of Harris Lake*. In the same year, 
The International Nickel Company of Canada 
Limited drilled one diamond-drill hole west 
of Wellington Lake*.

In 1969, the following companies were 
engaged in active exploration*: Canadian 
Nickel Company Limited, which drilled three 
diamond-drill holes west and south of Harris 
Lake; Canex Aerial Exploration Limited, which 
conducted airborne magnetic and electro 
magnetic surveys over a group of 39 claims 
west of Evans Lake; and The International 
Nickel Company of Canada Limited, which 
drilled two diamond-drill holes west of 
Wellington Lake.

In 1970, the following companies were 
engaged in active exploration*: Amax Explor 
ation, Incorporated, which carried out a 
ground magnetic survey over a group of 12 
claims near Wellington Lake; Canex Aerial 
Exploration Limited, which drilled two 
diamond-drill holes on their group of 39 
claims west of Evans Lake; Dome Exploration 
(Canada) Limited, which drilled two diamond- 
drill holes south of Devizes Lake; David A. 
Heino (Tay River Mines Limited), who carried 
out a ground electromagnetic survey over a 
group of 10 claims southeast of Harris Lake; 
McRae Mining Corporation Limited, which con 
ducted an airborne electromagnetic survey 
over a group of 26 claims northeast and east 
of Sturgeon Lake; Noranda Exploration Company 
Limited, which conducted ground magnetic and 
electromagnetic surveys (in both 1970 arid 
1971) over a group of 12 claims northwest of 
Harris Lake; Omar Exploration Incorporated, 
which carried out ground magnetic and 
electromagnetic surveys over a group of 17 
claims southwest of Richan Lake; R.J. Penney 
and associates, who carried out ground 
electromagnetic and magnetic surveys over 
three groups totalling 44 claims west and 
south of Evans Lake; Royex Mining Limited, 
which carried out ground magnetic and electro 
magnetic surveys over a group of 12 claims 
west of Richan Lake, and 13 claims northwest 
of Queens Lake; R.A. Schiralli (Slocan Ottawa 
Mines Limited), who carried out a ground 
electromagnetic survey over a group of 17 
claims in the Wellington Lake area; Selco 
Exploration Company Limited, which carried 
out a program of ground magnetic and electro 
magnetic surveys, and diamond drilling (five 
holes) over a group of 16 claims at Ouilette 
Lake; Sturgex Mines Limited, which conducted

ground magnetic and electromagnetic surveys 
over a group of eight claims on Richan Lake 
and 26 claims northeast of Sturgeon Lake; and 
Texore Mines Limited, which carried out 
ground electromagnetic surveys over a group 
of 38 claims west of Beckington Lake and ten 
claims west of Richan Lake.

In 1971, the following companies were 
engaged in active exploration*: Amax 
Exploration, Incorporated, which carried out 
ground electromagnetic and geological surveys 
over a group of 12 claims at Wellington Lake; 
P.O. Blake (MacDonald Mining Syndicate), who 
conducted ground magnetic and electromagnetic 
surveys over a group of 30 claims north of 
Ouilette Lake; Conwest Exploration Company 
Limited, which conducted airborne magnetic 
and electromagnetic surveys over a group of 
70 claims north of Sturgeon Lake; David A. 
Heino (Tay River Mines Limited), who carried 
out a ground electromagnetic survey followed 
up by six diamond-drill holes on a group of 
23 claims located northeast of Richan Lake; 
Nickel Rim Mines Limited (Mid-North Engineer 
ing Services Limited), which conducted ground 
magnetic and electromagnetic surveys over a 
group of 44 claims west of Harris Lake; 
Noranda Exploration Company Limited, which 
carried out ground magnetic and electromag 
netic surveys over a group of 15 claims 
northeast of Harris Lake and 11 claims west 
of Harris Lake, and a ground electromagnetic 
survey over a group of four claims west of 
Beckington Lake; Royex Mining Limited, which 
conducted ground magnetic and electromagnetic 
surveys over a group of 10 claims on Queens 
Lake; H. Sanders and G.B. Fenelon (MacDonald 
claims), who conducted ground magnetic and 
electromagnetic surveys over a group of 10 
claims north of Ouilette Lake; and Sturgex 
Mines Limited, which drilled 11 diamond-drill 
holes on a group of eight claims east of 
Wellington Lake.

In 1972, Cam Mines Limited conducted 
ground magnetic and electromagnetic surveys 
over 3 groups of optioned claims (total 81 
claims) west of Evans Lake*.

Active exploration in the map-area during 
the 1975 field season as confirmed by the 
author was being carried out by Geophysical 
Engineering Limited, Noranda Exploration 
Company Limited, and Sherritt Gordon Mines 
Limited.

GENERAL GEOLOGY: The map-area is underlain 
by a metavolcanic-metasedimentary belt that 
is 12 miles (19 km) long and varies in width

"Assessment Files Research Office, Ontario 
Division of Mines, Toronto.
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from 4 to 8 miles (6 to 13 km). It is 
bounded on both the west and east by granitic 
rock complexes.

In the northern part of the area, the 
metavolcanic-metasedimentary belt consists 
of, from east to west: (1) a lower west- 
facing amphibolitized mafic metavolcanic 
sequence; (2) a heterolithologic conglom 
erate unit characterized by the presence of 
trondhjemite pebbles and cobbles in addition 
to metavolcanic clasts; (3) a mixed sequence 
of intermediate and felsic, predominantly 
reworked and redeposited, pyroclastics, 
metasediments, thin mafic metavolcanic 
flows and their intrusive equivalents, and 
intercalated tuffaceous metasediments; and 
(4) a thin sequence of amphibolitized mafic . 
metavolcanic flows. Quartz-feldspar por 
phyry rocks associated with the pyroclastics 
may be of hypabyssal intrusive origin.

To the south, in the Sturgeon Lake area 
these sequences thin or pinch out and mafic 
metavolcanics and their intrusive equivalents 
become more abundant. In this area the 
metavolcanic-metasedimentary belt consists 
of, from east to west: (1) an amphibolitized 
mafic to intermediate metavolcanic sequence; 
(2) a thin greywacke metasedimentary sequence, 
possibly a distal facies transitional from 
the conglomerate unit to the north; (3) a 
sequence of mafic to intermediate metavol 
canics with thin intercalated reworked 
pyroclastic units; (4) a mixed sequence 
comprising reworked intermediate and felsic 
pyroclastics, and thin intercalated mafic 
metavolcanic flows, their intrusive equiva 
lents, and tuffaceous metasediments; and 
(5) an east-facing mafic metavolcanic 
sequence.

A granitoid terrain consisting of 
foliated trondhjemite and granodiorite with 
isolated patches of monzonite-quartz monzon 
ite underlies the eastern part of the area. 
The intrusive character of these rocks is 
evidenced by local disruption and absence of 
the lower mafic metavolcanic sequence and 
conglomerate unit in the north, although to 
the south the contact between the mafic 
metavolcanic sequence and the granitic rocks 
is concordant and possibly of fault origin.

The western granitoid terrain consists 
of granodiorite and trondhjemite which are 
reasonably well foliated in the west, but are 
massive, coarse-grained, and possibly of 
hypabyssal intrusive origin where they border 
the metavolcanic-metasedimentary belt. Em 
placement was apparently passive, because 
blocks of mafic metavolcanics of various 
sizes appear to have been engulfed in, and 
appear to float in, the massive granodiorite 
and trondhjemite.

In general, the metamorphic grade 
changes from low to medium greenschist in the 
south, to upper greenschist and almandine 
amphibolite facies in the north although 
there are variations from east to west as 
well.

STRUCTURE: A regional foliation roughly 
parallels the distribution of the lithologic 
units. It trends north in the south part of 
the area, swings to approximately northwest 
in the central portion, and swings to approx 
imately northeast in the north. The author 
agrees with Bond (1972; 1973) that the litho 
logic units in the northern portion of the 
area comprise the east limb of a steeply 
northeast-plunging antiformal structure. 
Several small-scale fold structures, with 
axial planes paralleling the regional 
foliation and with steeply plunging fold 
axes, were observed. A younger crenulation 
foliation varies in strike from east to 
northeast, and the crenulation fold axes 
plunge moderately to steeply northeast 
(locally southwest) in the foliation plane. 
As mentioned above, the mixed lithological 
sequence in the southern portion of the map- 
area exhibits moderate to intense cataclastic 
structures which may represent the continu 
ation of the major shear zone which extends 
along the Northeast Arm of Sturgeon Lake 
(Trowell 1973) . Extensive faulting, indi 
cated by displacement of lithologic units, is 
only locally evident though several linea 
ments and zones of cataclasis are suggestive 
of faulting parallel to stratigraphy.

ECONOMIC GEOLOGY: Pyrite, pyrrhotite, and in 
a few places, minor chalcopyrite minerali 
zation, generally less than l to 2 percent is 
locally disseminated in the metavolcanic 
units. Minor sphalerite and galena minerali 
zation, less than 0.5 percent were seen 
locally in the mafic metavolcanic flows/intru 
sive rocks in the central and northern por 
tions of the area.

Several of the intermediate to felsic 
pyroclastic units exposed in the southern 
portion of the map-area contain clot-like or 
nodular concentrations of sulphide minerals, 
generally pyrite, that constitute up to 10 
percent of the particular rock unit. The 
mineralized zones generally extend 5 to 10 
feet (1.5 to 3 m) along strike and are l to 
5 feet (0.3 to 1.5 m) wide.

The majority of the shafts and trenches 
found during the field survey were located 
on quartz and/or carbonate veins and silici 
fied breccia zones within the metavolcanics. 
Presumably these showings had been examined 
for their possible gold content.
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In the northern and central portions of 
the area, sulphide concentrations were fre 
quently seen along the contact zone, commonly 
silicified, between pyroclastics or tufface 
ous metasediments and mafic metavolcanic 
flows or intrusions.

Oxide facies iron formation, commonly 
less than 2 inches (5 cm) thick, is inter 
calated with the metasediments and eastern 
intermediate and felsic pyroclastics in the 
northern portion of the area, though local 
occurrences within mafic metavolcanic flows 
or tuffs were also seen. Diamond-drill hole 
information that has been filed for assess 
ment credit (Assessment Files Research Office, 
Ontario Division of Mines, Toronto) mentions 
several occurrences of sulphide mineraliza 
tion, generally pyrite and pyrrhotite ^ 
graphite and locally minor chalcopyrite, 
within most of the lithologic sequences in 
the map-area.

It is perhaps of significance that the 
Hadley prospect (see above) was not detected 
by an electromagnetic survey conducted over 
it.

1973:

Bond, W.D 
1972:
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No.8 BOYER-MEGGISI LAKES AREA,

DISTRICT OF KENORA

C.E. Blackburn

ODM

LOCATION MAP Scale: l inch to 25 miles

LOCATION: Boyer Lake and Meggisi Lake lie 
about 25 miles (40 km) and 35 miles (56 km) 
respectively southeast of Dryden, in the 
District of Kenora. The map-area is bounded 
by Latitudes 49 0 15' and 49 0 30'N, and Longi 
tudes 92 0 30' and 92 0 45'W, and covers 
approximately 200 square miles (520 
Most of the northern portion, approximately 
70 square miles (180 km^), was mapped during 
the 1974 field season (Blackburn 1974c): 
the remaining portion, approximately 130 
square miles (340 knr), was mapped during 
the 1975 field season. This summary 
deals predominantly with that portion mapped 
in 1975.

No roads directly enter the map-area. 
The northwestern portion of the area in 
cludes part of Upper Manitou Lake, which 
is accessible by lumber roads from Dryden. 
In the east, Boyer Lake and Washeibemaga 
Lake can each be reached via one portage 
each from a logging road extending south 
from Highway 17 at Jackfish Lake. A pro-

Geologist, Precambrian Geology Section, Geo 
logical Branch, Ontario Division of Mines, 
Parliament Buildings, Toronto.

vincial highway, presently under construction, 
linking Dryden in the north with Fort Frances 
in the south, is scheduled to pass in a 
north-south direction through the west- 
central part of the map-area.

MINERAL EXPLORATION: The Manitou Lakes, 
which lie partly within and immediately west 
of the map-area, were the scene of consid 
erable gold prospecting and mining activity 
during the period 1895 to 1912, and again 
in the 1930s (Thomson 1933; 1938). Within 
the map-area, this activity was confined 
mostly to the northwest, adjacent to the 
former town of Goldrock (Blackburn 1974a).

Within the map-area, Blackburn (1974c) 
reported on exploration done by the following 
organizations:

Massval Mines Limited at Boyer and 
Walmsley Lakes (1959) .

United New Fortune Mines Limited at 
Kabagukski Lake (1965).

Kerr Addison Mines Limited between 
Mountdew and Wolf Howl Lakes (1967) .
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Freeport Canadian Exploration Company 
(1970) .

Lynx-Canada Explorations Limited and 
Dej our Mines Limited at Boyer Lake 
(1969-1970) .

Canadian Nickel Company at Kabagukski 
and Washeibemaga Lakes (1970-1971).

Underwood McLellan and Associates 
Limited and Newmont Mining Corpor 
ation of Canada Limited at Boyer 
Lake (1973-1974).

Hudson Bay Exploration and Development 
Company Limited at Boyer Lake (1974) .

Gja Limited at Kabagukski Lake, Sasakwei 
Lake, and Mosher Bay of Upper Manitou 
Lake (1974) .

In May 1970, the Canadian Nickel Com 
pany diamond drilled a l10-foot (34 m) 
hole 2 miles (3 km) southwest of Dorothy 
Lake, within the metavolcanic belt, close 
to the contact with granitic rocks of the 
Meggisi Lake area. The hole was reportedly 
in gabbro, and intersected minor metasedi- 
mentary layers. Ten to twenty percent 
pyrite and pyrrhotite was intersected 
over a 12-foot (3.8 m) width within meta- 
sediments and gabbro*. In early June 1970, 
the company diamond drilled a 229-foot 
(70.0 m) hole about 3/4 mile (1.2 km) 
southeast of the first hole, and which also 
passed through gabbro. A graphitic schist 
zone with between 13 and 70 percent pyrite 
and pyrrhotite was intersected over a 14- 
foot (4.3 m) width*. In late June 1970, 
the company diamond drilled a 122-foot 
(37.1 m) hole, Ih. miles (2.4 km) southeast 
of the south end of Kennewapekko Lake, 
within the metavolcanic belt, close to the 
contact with granitic rocks of the Meggisi 
Lake area. The hole was reportedly in 
basalt and only minor mineralization was 
encountered, the most abundant, which may 
have been the conductor, being 10 percent 
pyrite intersected over less than 1-foot 
(0.3 m) width*.

In June 1973, the old Pelham Gold Mines 
Limited gold property, lying between Wash 
eibemaga and Kennewapekko Lakes, was 
re-examined by the consulting company of 
W.G. Wahl Limited on behalf of Osisko Lake 
Mines Limited which company holds an option

*Information from Assessment Files Research 
Office, Ontario Division of Mines, Toronto,

on a group of 22 patented claims that adjoin 
the southwest end of Washeibemaga Lake, and 
also holds a group of 18 unpatented claims 
that adjoin the patented group on its south 
side, and extend southward to the north 
shore of Thundercloud Lake. Considerable 
work, including trenching, assaying, and 
diamond drilling, had been done on the 
property intermittently during the period 
1937 to 1959 by various parties. According 
to W.G. Wahl Limited, assays of 37 samples 
collected during June 1973 did substantiate 
the results of the previous investigations. 
A selected grab sample from one of the 
three mineralized zones assayed 5.08 
ounces gold per ton*. Magnetic and 
electromagnetic surveys, the latter employing 
a Crone Radem VLF unit, were conducted over 
a grid system located on the property*.

During the fall and winter of 1974- 
1975, Newmont Mining Corporation of Canada 
Limited continued the ground follow-up 
program commenced on their 231-claim property 
in the vicinity of Boyer Lake in the spring 
of 1974 (Blackburn 1974c). Crone Radem 
VLF-EM surveys carried out by Newmont 
personnel during the summer months were 
assessed in the light of ground geological 
investigations, and 12 conductor zones were 
chosen for detailed electromagnetic and 
magnetic surveys by Geoterrex Limited 
during the late summer. Four of these 
conductor zones lay within the Boyer- 
Meggisi Lake map-area, in the immediate 
vicinity of Boyer Lake, and on one of these 
zones, in the north-central part of Boyer 
Lake, a hole was diamond drilled to 302 feet 
(92.0 m). A graphitic argillite zone 
containing pyrite nodules and lenses over a 
core length of 7.5 feet (2.3 m) was 
encountered within dacitic flows. The 
company report recommended that no further 
work be done on this conductor*.

GENERAL GEOLOGY: The Boyer-Meggisi Lakes 
area was previously mapped as part of a 
reconnaissance survey extending from Lower 
Manitou Lake in the west to Stormy Lake 
in the east, by Thomson (1933). The geology, 
as delineated by Thomson's survey and with 
some minor modifications, is incorporated 
in the Kenora-Fort Frances Compilation Map 
(Davies and Pryslak 1967). The 1975 field 
work completed a four-year program of l inch 
to ^ mile mapping in the Manitou Lakes 
area. The program comprised the Lower 
Manitou-Uphill Lakes area (Blackburn 1974a), 
the Upper Manitou Lake area (Blackburn 1974b), 
and the Boyer-Meggisi Lakes area (this 
paper and Blackburn 1974O .

The Upper and Lower Manitou Lakes-
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Stormy Lake metavolcanic-metasedimentary 
belt is arcuate in form, approximately 12 
miles (19 km) in width, and some 50 miles 
(80 km) long, tapering at either end, and 
joining on its north side with metavolcanics 
extending northward toward Dryden. Bed 
rock in the belt is of Early Precambrian 
(Archean) age, and consists of thick 
volcanic and sedimentary sequences intruded 
by porphyry dikes and stocks, granitic 
stocks, and gabbroic bodies. The belt 
is bordered by granitic rocks of batholithic 
domes. The present map-area is situated 
in the centre of the belt, and straddles 
the bordering granitic rocks on its south 
side.

The summary presented here refers to 
that part of the map-area surveyed during 
the 1975 field season. That part of the 
map-area north of a line between Sunshine 
Lake, Rattlesnake Lake and Kamanatogama 
Lake was mapped during the 1974 field 
season, and reported on by Blackburn (1974c).

All mapping within the metavolcanic- 
metasedimentary belt was confined to 
sequences southeast of the Manitou Straits 
Fault, a major northeasterly trending 
tectonic break that runs along the central 
axis of the belt. The lower part of the 
sequence in the map-area, the base of 
which has been removed by intrusion of 
granitic rocks at Meggisi Lake, is composed 
of approximately 27,000 feet (8200 m) of 
predominantly pillowed mafic metavolcanics. 
One-thousand-foot (300 m) thick units of 
plagioclase-porphyritic mafic metavolcanics 
occur at two stratigraphic levels. Amy 
gdaloidal phases occur over a 4,000-foot 
(1200 m) width near the base of the 
sequence. Gabbroic intrusive and flow units 
occur towards the top of the sequence, 
south of Sunshine Lake.

The upper part of the sequence con 
sists of volcaniclastic rocks, coarse 
pyroclastic rocks, and minor finer grained 
epiclastic phases, formerly assigned to 
the Manitou Series (Thomson 1933), and an 
intercalated 1,500-foot (460 m) thick 
hornblende-plagioclase porphyritic and 
amygdaloidal flow unit, that outcrops along 
the north shores of Uphill and Sunshine 
Lakes. These rocks adjoin to the north 
the 6,000-foot (1800 m) thick sequence of 
pyroclastic and epiclastic rocks that 
constituted the lowermost unit mapped in 
1974 (Blackburn 1974c). In total, the 
clastic sequence that constituted the 
former Manitou Series in the vicinity of 
Mosher Bay and Sunshine Lake is on the 
order of 10,000 feet (3000 m) thick. At 
Washeibemaga Lake, pyroclastic and epiclastic

rocks constitute the eastward extension of 
the clastic sequence at Mosher Bay and 
Sunshine Lake: the lower part of the 
sequence is a felsic, porphyry-clast, pyro 
clastic or autoclastic unit associated with 
a subjacent quartz-feldspar porphyry plug.

At Mosher Bay and Washeibemaga Lake, 
the clastic sequence is directly overlain 
by a north-facing thick sequence of mafic 
metavolcanics and gabbroic rocks that 
extend northward towards Boyer Lake, that 
were mostly mapped in 1974 (Blackburn 
1974c) . At both Mosher Bay and 
Washeibemaga Lake, the strike of bedding 
in the clastic sequence is at an angle of 
30 to 45 degrees to the contact with the 
mafic metavolcanics, implying either pro 
found angular unconformity of the mafic 
metavolcanics on top of the clastic 
sequence, or more probably a fault contact.

Granitic rocks at Meggisi Lake are 
part of the Irene-Eltrut Lakes batholithic 
complex (Sage et al. 1975). Within the 
map-area, an early, centrally located, 
medium-grained, equigranular granodioritic 
to quartz monzonitic phase, containing 
abundant mafic metavolcanic xenoliths and 
screens, is succeeded outwards and intruded 
by a seriate to porphyritic granodioritic 
to quartz monzonitic phase, that in turn 
is intrusive into, and forms the structural 
base of, the mafic metavolcanic sequence. 
Southward, and extending out of the map-area, 
are a series of migmatites derived by 
injection of the second, seriate, phase into 
supracrustal rocks predominantly of mafic 
volcanic origin.

Two granitic stocks intruded the supra 
crustal rocks. At the west edge and 
extending out the map-area, at Scattergood 
Lake, seriate to equigranular massive 
quartz monzonitic to granodioritic rocks 
belong to the Scattergood Stock, previously 
referred to as the Uphill Lake Stock 
(Blackburn 1974a). The Taylor Lake Stock, 
a composite quartz monzonite to granodiorite 
body, with syenitic to monzonitic phases, 
intruded the lower mafic metavolcanics 
sequence, the upper clastic sequence, and 
the structurally overlying, upper mafic 
metavolcanic sequence.

Quartz-feldspar porphyry plugs and 
dikes are probably of two ages. An early 
set of dikes intruded the lower, mafic 
metavolcanic sequence, but did not intrude 
the overlying, younger clastic sequence. 
Thomson (1933) delineated a large porphyry 
plug, here termed the Thundercloud Porphyry, 
between Washeibemaga Lake and Thundercloud 
Lake. The plug is overlain by the clastic 
sequence at Washeibemaga Lake. South of
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Sunshine Lake, a small porphyry body, 
previously mapped as granite and as part of 
the Taylor Lake Stock by Thomson (1933), 
is probably also associated with the early 
dike set. A later dike set postdates the 
emplacement of granitic rocks at Meggisi 
Lake, but appears to predate the Scattergood 
and Taylor Lake Stocks.

STRUCTURAL GEOLOGY: The lower, mafic 
metavolcanic sequence has been folded into 
an open, north-plunging anticline during 
emplacement of granitic rocks at Meggisi 
Lake. Along and close to the contact with 
the granites the metavolcanics dip at 
shallow (5 to 30 degree) angles away from 
the granitic rocks. Approximately l mile 
(2 km) from the contact the dip increases 
rapidly and remains steeply northwestward 
and northeastward throughout the rest of 
this sequence, and also within the upper, 
clastic sequence. North of Mosher Bay and 
Washeibemaga Lake, within the structurally 
overlying mafic metavolcanic sequence, 
dips are steeply toward the north, with 
no evidence of the anticlinal structure 
present in the lower sequences.

The contact between the upper clastic 
sequence and the mafic metavolcanics to 
the north is tentatively interpreted to be 
a thrust-fault contact, where overthrusting 
from the north was followed by rotation of 
the supracrustal units and the thrust 
plane into a subvertical position.

Late tectonic emplacement of the 
Scattergood and Taylor Lake Stocks post 
dated both the major folding imparted 
during emplacement of the granitic rocks 
at Meggisi Lake, and the overthrusting 
of the structurally overlying mafic meta 
volcanic sequence.

Late NNE-trending faults cross-cut all 
units. The most prominent of these is the 
Taylor Lake Fault, along which sinistral 
offset of l mile (2 km) is recorded in 
displacement of the Taylor Lake Stock. 
Offset of metavolcanic units on either 
side of the Scattergood Stock suggests that 
it was emplaced along the line of a pre 
existing northwesterly striking fault.

ECONOMIC GEOLOGY: Gold has long been known 
to occur on the property of Pelham Gold 
Mines Limited, about l mile (2 km) west of 
the southern end of Washeibemaga Lake. The 
gold values appear to be concentrated in 
lenses or veinlets of quartz with associated 
pyrite and some pyrrhotite, in association 
with mafic rocks of probable metavolcanic 
affinity, felsic pyroclastic rocks, and 
minor conglomeratic metasedimentary

bands*. According to previous company 
reports, mineralized zones also occur in 
conglomerate along the contact with the 
Thundercloud Porphyry at its western edge.

Widely disseminated, low amounts of 
magnetite occur in a gabbroic body about ^ 
mile (0.4 km) south of the east end of 
Sunshine Lake. A small magnetic anomaly in 
excess of 61,300 gammas has been detected 
over the body (ODM-GSC 1961) .

Pyrrhotite and minor amounts of chalco 
pyrite are disseminated within mafic meta 
volcanics adjacent to the southern edge 
of the Taylor Lake Stock l mile (2 km) west 
of Dorothy Lake. A broad magnetic anomaly 
in excess of 62,000 gammas has been detected 
over this occurrence (ODM-GSC 1961).
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No.9 PIPESTONE LAKE (SOUTH), 

DISTRICT OF RAINY RIVER 

G.R. Edwards

ODM

LOCATION MAP Scale: 1 inch to 25 miles

LOCATION: The map-area is bounded by Lati- 
tudes 49 0 00' and 49 0 07'30"N and Longitudes 
93 0 30' and 93 C 45'W and is centred 15 miles 
(24 km) ESE of Nestor Falls, a small com 
munity located on Highway 71, midway between 
Kenora and Fort Frances.

Easiest access is attained by boat from 
the north end of Highway 615 at Burditt 
(Clearwater) Lake. This requires the use of 
a mechanical portage (toll) between Burditt 
Lake and Pipestone Lake. Once into Pipestone 
Lake which traverses the area from southwest 
to northeast, portages yield access to 
Kishkutena, Loonhaunt, Dash, Bethune, Helena, 
Phinney and Katimiagamak Lakes as well as 
other smaller lakes in between.

MINERAL EXPLORATION: Records of the Assess 
ment Files Research Office, Ontario Division 
of Mines, Toronto, indicate that the Pipe 
stone Lake (South) area has not been exten 
sively explored for base metals.

Geologist, Precambrian Geology Section, Geo 
logical Branch, Ontario Division of Mines, 
Parliament Buildings, Toronto.

In 1967 and 1969, the Canadian Nickel 
Company diamond drilled at three locations 
south of Pipestone Lake for a total footage 
of 464 feet (141 m)*. The holes were bored 2 
miles (3.2 km) apart along the strike of a 
magnetic, cherty sulphide iron formation 
(pyrite, minor pyrrhotite) which appears to 
trend parallel to Pipestone Lake in contact 
migmatites and banded amphibolite approx 
imately 500 feet (152 m) north of a diorite- 
greenstone contact.

In 1971 and 1972, following an airborne 
electromagnetic survey which covered a large 
area to the north and east of the present map- 
area, as well as a small part of the present 
area between Helena and Hornberg Lake as far 
south as Dash Lake, the Freeport Canadian 
Exploration Company diamond drilled five 
holes on two claims for a total footage of 
1,354 feet (413 m)*.

Noranda Mines Limited conducted a ground 
electromagnetic and magnetic survey on six 
claims over the south part of Weld Lake in 1968 V

information from Assessment Files Research 
Office, Ontario Division of Mines, Toronto.
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Surface exploration for gold appears to 
have been more extensive, resulting in at 
least two showings being discovered in the 
present area and several in the adjacent area 
to the northeast*.

The Bethune claims (Thomson 1935) were 
located between Bethune and Nightjar Lake. 
Work here appears to have been mainly strip 
ping and trenching of a quartz vein.

In 1960, Lun-Echo Gold Mines Limited 
diamond drilled two holes (619 feet or 189 m) 
on a claim west of Helena Lake after gold 
values were reported from surface work grab 
samples*.

No new claims were staked during the 
summer of 1975 but two groups of claims 
remain in good standing. These are: (i) six 
claims belonging to Freeport Canadian Explor 
ation Company located 2 miles (3.2 km) south- 
west of Phinney Lake and (ii) eight patented 
claims licenced to D.F. Young, between Dash 
and Pipestone Lakes.

GENERAL GEOLOGY: All bedrock in the area is 
of Early Precambrian (Archean) age with ex 
ception of three NNW-trending diabase dikes.

Most of the Pipestone Lake (South) map- 
area was described by Thomson (1935). Earlier 
reconnaissance work was performed by Lawson 
(1889) and Coleman (1894, p.60-61; 1896, 
p.88).

Regional geological relationships from 
the Wabigoon area to the Lake of the Woods 
were synthesized by Goodwin (1965) and were 
compiled in the Kenora-Fort Frances sheet, 
Map 2115 (Davies and Pryslak 1967).

Recent mapping on a detailed scale was 
performed by Blackburn (1972) in the map-area 
adjacent to and south of the present map- 
area, by Edwards (1975) immediately to the 
north.

Briefly, the mapped area consists of a 
folded belt of submarine mafic flows which 
were intruded pretectonically by quartz- 
hornblende gabbro, leucocratic gabbro, and 
peridotite; syntectonically by quartz-feld 
spar porphyry and trondhjemite (Sabaskong 
Batholith); and both syntectonically and post- 
tectonically by biotite-hornblende diorite 
and pyroxene-hornblende diorite (Jackfish 
Lake Complex). At the present level of 
exposure, gabbro comprises approximately 30 
percent of the greenstone belt.

The belt is bounded to the west by the 
Sabaskong Batholith about which the belt is 
broadly antiformally folded (Nightjar anti 
form) and to the east and southeast by the

Information from Assessment Files Research 
Office, Ontario Division of Mines, Toronto.

Jackfish Lake Complex.
Intermediate pyroclastics are inter 

bedded with mafic flows in the southwest 
corner of the map-area, extending northward 
from the Burditt Lake area (Blackburn 1972). 
Intermediate flows are present along the north 
shore of Line Bay on Pipestone Lake and pyro 
clastics occur at the east end of Line Bay.

Felsic pyroclastics, flows and associated 
volcanic conglomerate, chert and iron forma 
tion occur north and northeast of Dash Lake 
and are intimately associated with intrusive 
porphyries of the Phinney Lake stock. These 
rocks represent a felsic extrusive volcanic 
centre hitherto unreported. Related felsic 
pyroclastics occur also on a small island in 
the south part of Phinney Lake and appear to 
extend westward along Phinney Creek, occur 
ring again in the long east-trending lake 
west of Phinney Lake.

Volcanic wackes occur interbedded with 
mafic flows in Gates Ajar Narrows. Thin 
remnants of these metasediments can be found 
along strike at isolated locations in shore 
line exposures along Pipestone Lake, usually 
in contact with gabbro.

The Phinney Lake stock is a complex 
shallow level intrusion of fine-grained 
quartz feldspar porphyry occurring as dikes 
(or sills) and small isolated stocks, and 
appears to be closely related to the Dash 
Lake stock which encompasses the southwest 
arm of Dash Lake. The Dash Lake stock is 
coarser grained, having less fine-grained 
matrix.

Leucocratic trondhjemite forms a 3-mile 
(4.8 km) long, 3,000-foot (900 m) thick 
intrusive body (the Latch Lake stock) between 
Dash and Pipestone Lakes, and appears to be 
younger than the porphyritic intrusions.

Syenite forms a small stock 3,500 feet 
(1100 m) by 1,500 feet (450 m), southeast of 
the southwest arm of Dash Lake.

Contact migmatite occurs along the mar 
gin of the Sabaskong Batholith wherever the 
contact is discordant and along the margin of 
the Jackfish Lake Complex.

Gneiss and migmatite occur south of the 
Jackfish Lake Complex on Loonhaunt Lake.

STRUCTURE: The ENE-trending Nightjar anti 
form dominates most of the belt north of 
Pipestone Lake; the antiform limbs are them 
selves folded into west- and southwest- 
trending, mainly shallowly plunging, folds. 
Under and south of Katimiagamak Lake, an 
east-trending, open, anticline-syncline pair 
occurs which becomes more tightly folded to 
the west.

Between Helena Lake and Line Bay on 
Pipestone Lake at least two fold axes are
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present, trending southwesterly. In these 
folds the strata are evidently more tightly 
folded to the southwest and closure if it 
exists, is not traceable in Pipestone Lake.

The structure north of Pipestone Lake is 
convergent with the Jackfish Lake Complex 
contact south of Pipestone Lake. Metavol- 
canics south of Pipestone Lake are generally 
well foliated to gneissic with deformation 
and metamorphic grade increasing toward the 
contact.

Faults, as evidenced by sheared and car- 
bonatized zones are common, parallel and 
subparallel to the strata. Carbonatization 
is particularly prevalent in these zones in 
the north part of the map-area. Discordant 
faulting is particularly evident in the 
sequence of mafic flows and gabbros adjacent 
to the Sabaskong Batholith.

ECONOMIC GEOLOGY: The area between Dash Lake 
and Schistose Lake is of primary importance 
in the light of present mapping. The quartz- 
feldspar porphyries, previously grouped 
entirely as intrusive were found to have 
effusive equivalents, and associated chert 
and iron formation. The environment certain 
ly appears to have been of the type condusive 
to concentration of base metal mineralization, 
The zone of volcanic fragmentals and chemical 
metasediments northeast of Dash Lake, appears 
to be continuous with the unit of quartz- 
porphyry-pebble and cobble conglomerate, 
arkosic wackes and black chert on Schistose 
Lake (Edwards 1975). A poorly exposed zone 
of strong shearing south and southwest of 
Phinney Lake extending along Phinney Creek is 
coincidental with a zone of felsic pyro 
clastics and is a possible exploration target,

Disseminated pyrite and pyrrhotite min 
eralization in amounts up to 20 percent 
occurs in mafic flows and gabbro in an east- 
trending structural zone at least 5,000 feet 
(1500 m) long, lying 3,000 feet (900 m) south 
of Hornberg Lake, along a chain of small 
lakes. Some work for which there are no 
records has apparently been done in this area,

Exploration for base metals has not been 
successful to date. The diamond drilling 
performed for Freeport Canadian Exploration 
Company yielded small amounts of copper and 
zinc associated with felsic pyroclastics. 
Canadian Nickel Company recorded disseminated 
to massive pyrite and pyrrhotite in cherty 
iron formation in three diamond drill holes 
south of Pipestone Lake. The ground geo 
physical survey performed in 1968 by Noranda 
Mines Limited in the Weld Lake area indicated 
three electromagnetic conductors but there is 
no record of any follow-up work (see "Mineral 
Exploration").

Diamond drilling by Lun-Echo Gold Mines 
Limited, west of Helena Lake, indicated trace 
amounts of gold in chlorite schist (see 
"Mineral Exploration").

It is strongly recommended that the area 
between Dash and Schistose Lakes be thoroughly 
examined for mineralized zones (pods) which 
may not be of great strike length.

Radial fractures resulting from folding 
of the volcanic belt around the Sabaskong 
Batholith may have provided loci for gold 
and/or base metal hydrothermal deposits. 
Similarly, deformation zones associated with 
the emplacement of the Dash Lake stock, the 
Phinney Lake porphyry complex and the Latch 
Lake stock should also be examined.
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No.10 TROTTIER-WEAVKR TOWNSHIPS AREA, 

DISTRICT OF RAINY RIVER 

James Pirie

ODM

LOCATION MAP Scale: 1 inch to 25 miles

INTRODUCTION: The area of Trottier and 
Weaver Townships along with extensions north 
to Latitude 48 0 52' and south to Latitude 
48 0 42'30" was geologically mapped at a scale 
of l inch to -4 mile during the 1975 field 
season. The area lies on the eastern boundary 
of the Rainy River District some 90 miles 
(140 km) west-northwest of Thunder Bay and 
20 miles (30 km) east of Atikokan.

ACCESS: The Canadian National railway crosses 
the southern part of the area and Highway 11 
lies just outside the southern boundary. A 
network of lumber roads which connects to 
Highway 633 affords excellent access to the 
area south of Crooked Pine Lake, but to the 
north only one old lumber road, which can 
be reached by the Spoon Lake road and Highway 
623, is accessible as far as the head of 
Mercutio Lake and Lodge Lake.

MINERAL EXPLORATION: The area underlain by 
the metavolcanics and the northern granitic 
batholith has been apparently well prospected

Geologist, Precambrian Geology Section, Geo 
logical Branch, Ontarip Division of Mines, 
Parliament Buildings, Toronto.

for gold over the years with little success. 
Hawley (1929) notes the existence of the 
White Lily mine just west of Upham Lake, 
where in 1906, a shaft some 80 feet (25 m) 
deep was sunk on a small quartz vein carrying 
minor gold values, at the contact "between 
quartz porphyry and carbonated green schist". 
The old workings are now completely over 
grown. According to Mcinnes (1899) the first 
discovery of gold in the region was at Par 
tridge Lake (Mercutio Lake) in 1872, but 
little further work of any consequence was 
carried out there.

In 1970, Kemins Explorations Limited 
conducted an airborne electromagnetic survey 
in Trottier Township over a 2 mile (3.2 km) 
wide belt straddling the Quetico Fault, but 
no encouraging results were reported*.

In the southern half of the area, minor 
copper-nickel sulphides are associated with 
some intrusive complexes of ultramafic and 
related rocks. On the Abiwin property, 2 
miles (3.2 km) N55W of Abiwin, some trenching 
and X-ray drilling were carried out prior to 
1956. In 1956, The International Nickel

information from Assessment Files Research 
Office, Ontario Division of Mines, Toronto.
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Company of Canada Limited conducted magnetic, 
electromagnetic and geological surveys 
which outlined several narrow lens-shaped 
zones, containing disseminations and 
stringers of pyrrhotite, chalcopyrite and 
pyrite, within a small ultramafic intrusion*. 
The extent of the mineralization was not 
sufficient to sustain interest.

In Weaver Township, magnetic, electro 
magnetic and induced polarization surveys 
and 2,888 feet (880.3 m) of diamond drilling 
were carried out in 1971 by Ardel Explorations 
Limited over another small ultramafic intru 
sion containing patchy disseminations of 
pyrrhotite, chalcopyrite, pyrite and pent 
landite, located some 8,000 feet (2400 m) 
N37E of Abiwin Station.

A third, similarly mineralized, ultra 
mafic body which straddles the area boundary 
4,500 feet (1400 m) N55W of Kawena Station 
was investigated by magnetic, electromagnetic 
and geological surveys in 1965 by The Hanna 
Mining Company. In 1970, Canadian-Addicks 
Mining Corporation diamond drilled one hole 
and carried out a limited airborne electro 
magnetic survey over the property and its 
extension to the east but the results were 
discouraging.

W.D. Morehouse, prospector, holds two 
claims at the south end of Heward Lake, 
covering part of a large elongate muscovite 
pegmatite intrusion within which are minor, 
secondary, yellow, uraniferous coatings on 
small fractures.

GENERAL GEOLOGY: A narrow belt of meta- 
volcanic and related rocks trends east across 
the central part of the map-area and has a 
hybrid contact with the granitic batholithic 
complex to the north, and a faulted contact 
with the sequence of turbidite metasediments 
to the south. A similar relationship of 
major units has been mapped to the east by 
Irvine (1963) and to the west by Mcilwaine 
et at. (1973; 1974). All rocks in the area 
are considered to be Early Precambrian in 
age.

The metavolcanic belt varies in width 
from 3/4 to over 3 miles (1.2 to 5 km) and is 
generally not well exposed. Dark grey felsic 
to intermediate fine-grained lapillistone and 
tuff are the most common metavolcanics and in 
places rapidly alternate with fine-grained, 
green chloritic, well foliated, more mafic 
rocks. These metavolcanics have been cut by 
a large number of intrusions of medium- to 
coarse-grained chloritic quartz diorite,

*Information from Assessment Files Research 
Office, Ontario Division of Mines, Toronto.

diabase"and a variety of gabbros including 
porphyritic, mafic-rich and quartz-bearing 
types all of which have undergone low grade 
metamorphism. These in turn are cut by a 
number of small, very coarse-grained, leuco 
cratic, sheared quartz monzonite stocks and 
sheets which typically have associated fine 
grained to aphanitic dikes and muscovite- 
bearing pegmatite veins. A few younger, 
fresh, medium-grained, brown-weathering 
diabase dikes occur both in the metavolcanic 
belt and the northern granitic rocks.

The oldest rocks in the northern batho 
lithic complex are biotite trondhjemite 
gneisses of which there are two types: one 
is very coarse-grained, containing streaky 
quartz and up to 10 percent biotite or 
chlorite, the other is medium-grained and 
equigranular, containing 5 to 15 percent 
biotite, altered in places to chlorite. 
These are intruded by a suite of diabase, 
hornblende and biotite quartz dioritic rocks 
which appear to be similar to intrusive rocks 
in the metavolcanic belt but which are more 
strongly foliated and recrystallized as well 
as more amphibolitic and less chloritic than 
the intrusive rocks of the metavolcanic belt. 
These older rocks are cut by sheets, dikes 
and small intrusions of fresh, leucocratic 
trondhjemite with which are associated many 
coarse pegmatitic veins, lenses and sheets 
and minor aplite.

It is not uncommon in the northern 
area to find representatives of each of these 
three major rock groups in most outcrops. 
Locally there are a number of slightly 
younger, more homogeneous small plutons, 
including coarse-grained leucocratic biotite- 
hornblende trondhjemite, porphyritic horn 
blende quartz diorite, muscovite granodiorite 
and associated pegmatites. A few late, 
chloritic diabase dikes cross-cut, and are 
likely part of the batholithic sequence, 
whereas the fresh brown-weathering diabase 
dikes are considerably younger in age.

The contact between batholithic and meta 
volcanic rocks is not well exposed, but 
appears to be marked by the appearance of 
trondhjemitic dikes or sheets which increase 
in volume over a short distance northwards as 
the metavolcanic suite becomes more recrystal 
lized and less easily identifiable.

The southern edge of the metavolcanic 
belt is in faulted contact with an east- 
trending, steeply dipping sequence of meta 
sediments which is part of a regional belt 
termed Couchiching by previous workers 
(Hawley 1929; Harris 1970). These rocks 
consist of thin and thick bedded turbidites, 
typically with coarse-grained graded wacke 
bases and fine-grained laminated mudstone
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tops (A and B parts of the Bouma sequence, 
Bouma 1962). Stratigraphic tops consistent 
ly face north. More complete Bouma sequences 
occur only locally as do examples of inter 
formational breccias, slump structures and 
ripple marks.

The sedimentary sequence has been pro 
gressively metamorphosed from chloritic 
phyllites and wackes in the north through 
biotite+garnet^staurolite+andalusite schists 
to biotite+garnet+sillimanite, and hornblende 
paragneisses which southward become more 
migmatized until only narrow blocks and 
layers of paragneiss survive in the coarse- 
grained biotite quartz monzonite diatexite.

The metasediments were intruded by some 
thick porphyritic hornblende diorite sheets, 
which are pre-metamorphic in age and are now 
gneissic in appearance, and by a number of 
younger mafic to ultramafic composite intru 
sions which tend to occur in a broad band 
across the area and are typically narrow, 
sheet-like bodies trending east, parallel to 
the main stratiform foliation. In the eastern 
part of the area, a much larger intrusion, 
about 2 miles (3 km) in diameter, deflected 
the regional strike around it and is bisected 
by a screen of metasediments and a large 
fault. These intrusions are composed mainly 
of very coarse-grained feldspathic horn 
blendite, and hornblendite, which in places 
occur as blocks in hornblende gabbro. A 
hornblende diorite phase commonly observed 
near the contacts may be a hybrid magma 
formed by assimilation of country rock meta 
sediments.

An elongate mass of very coarse-grained 
muscovite pegmatite and associated quartz 
monzonite up to 2,500 feet (750 m) wide trends 
east through Kawene and Heward Lakes as far 
as Nemo Lake and is observed to cross-cut the 
ultramafic rocks, but is itself highly shear 
ed and deformed in places. Graphic granite, 
muscovite-quartz "feather" intergrowths and 
garnet are commonly observed throughout and 
tourmaline occurs locally.

STRUCTURAL GEOLOGY: The metavolcanics have a 
strong, near vertical easterly trending foli 
ation whereas the gneissosity in the batho- 
lithic rocks is more variable in trend and 
commonly folded. In the metasediments, bed 
ding and stratiform foliation generally trend 
east and are vertical or steeply dipping 
north, whereas southwards in the migmatite 
area the layering and gneissosity attitudes 
vary between northeast and east with highly 
variable dip. Tight, small folds and 
boudinage are commonly highlighted by the 
leucosome portion of the migmatite.

The contact between the metavolcanics

and metasediments is marked by the Quetico 
Fault, a major dislocation which strikes 
along the north shore of Crooked Pine Lake. 
The fault comprises a highly sheared zone 
some 300 feet (90 m) wide in which the 
original rock types are difficult to identify 
since these are now largely chloritic and 
sericitic phyllites and cataclasites. Move 
ment on the fault is considered to be right 
lateral (Hawley 1929; Davies 1973; Mackasey 
et at. 1974) but indirect evidence such as 
drag-fold attitudes and slickensides are 
ambiguous. The WNW-trending Elbow Lake 
Fault which displaces the metamorphic iso- 
grads by approximately l mile (1.6 km) is a 
second order, right-lateral wrench fault 
compatible with a similar movement sense on 
the first order Quetico Fault. At the north 
west end of Elbow Lake, a strong lineament 
trends almost due west parallel to regional 
strike and it is likely that some of the 
displacement on the Elbow Lake Fault was 
taken up along this zone. The lineament 
associated with the Elbow Lake Fault con 
tinues ESE and southeast out of the area and 
becomes the Crayfish Creek Fault near the 
Shebandowan Mine some 34 miles (54 km) away 
on Lower Shebandowan Lake.

In the northern batholithic area there 
are a number of strong northeast-trending 
lineaments which are possibly faults but the 
lack of stratigraphic markers precludes any 
measure of displacement. These are part of 
a set of regional faults and lineaments out 
lined by Pye and Fenwick (1963) .

ECONOMIC GEOLOGY:

Gold: Two localities in the area have been 
indicated previously as gold showings (Pye 
and Fenwick 1963), but the old workings could 
not be located during the present survey.

On the east shore of a small lake 2,700 
feet (820 m) north of Crooked Pine Lake and 
3.6 miles (5.8 km) N44E of the southwest 
corner of Weaver Township, quartz veins up to 
3 feet (0.9 m) wide cut dacite tuff and con 
tain central stringers up to 1^ inches (4 cm) 
wide of arsenopyrite, pyrite and chalcopyrite. 
Grab samples of the sulphide mineralization 
were collected by the author and assayed 
(Mineral Research Branch) up to 0.11 ounces 
gold per ton and 0.25 ounces silver per ton. 
No record of assessment work on this showing 
exists and further work in the vicinity may 
be warranted.

Copper-Nickel: As indicated under "Mineral 
Exploration", several mineralized zones in 
small ultramafic complexes have been investi 
gated in the past but have not sustained
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interest owing to the extremely patchy nature 
and small size of the sulphide concentrations. 
The best values found over a few feet are 
around 1.0 percent combined copper and nickel 
with most of the nickel contained in pyrrho 
tite. On analysis for platinum group metals, 
mineralized grab samples from the Kawene and 
Abiwin properties, taken by the author and 
analysed by the Mineral Research Branch, con 
tained only trace amounts of palladium.

The pyrrhotite and chalcopyrite tend to 
occur together in irregular sulphide blebs 
interstitial to the coarse hornblende in 
feldspathic hornblendite and hornblendite 
phases of the complexes. During later remo- 
bilization the sulphides coalesced to form 
stringers and fracture fillings. These ultra 
mafic phases appear to have been emplaced in 
almost solid condition, carried upwards in 
the hornblende gabbro and diorite magmas.

The larger ultramafic complexes around 
the northeast end of Elbow Lake and near 
Heward Lake both have substantial aeromagnetic 
anomalies over them but to date only minor 
disseminated pyrrhotite has been observed and 
little sign of detailed exploration in 
search of larger copper-nickel sulphide con 
centrations was noted.

Sulphides: Minor disseminated pyrite is 
widespread throughout the metavolcanic belt 
but minor chalcopyrite occurs only locally 
in some fragmental units. Some coarse 
chalcopyrite occurs in quartz-calcite lenses 
and as fracture coatings within a narrow zone 
some 20 feet (6 m) long in chlorite-sericite 
phyllite along the Quetico Fault zone at the 
west end of Crooked Pine Lake. A well min 
eralized grab sample taken by the author 
contained 1.12 percent copper and 0.26 
ounces silver per ton (assays by Mineral 
Research Branch) but the mineralization 
appears to be highly localized. Similar 
zones mineralized only with pyrite occur here 
and there along the fault zone and all may 
be due to remobilization of minor sulphides 
from the metavolcanics close to and within 
the fault zone.

Uranium: Minor yellow staining on feldspar 
and thin coatings on small fractures within 
the large muscovite pegmatite body at the 
south end of Heward Lake are likely alter 
ation products of primary uranium minerals 
although none were noted in the field. 
Isolated points along fractures give geiger 
counter readings as high as one hundred times 
background.
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No.ll WILLET LAKE AREA, 

DISTRICT OF THUNDER BAY 

S.E. Amukun

ODM

LOCATION MAP Scale: 1 inch to 25 miles

LOCATION: The Willet Lake map-area is 
located 12 miles (19 km) northeast of the 
village of Auden, which is on the Canadian 
National Railway transcontinental line. 
The centre of the map-area lies 50 miles 
(80 km) northwest of the town of Geraldton, 
about 40 miles (60 km) WNW of Nakina, and 
is 152 air miles (245 km) northeast of the 
city of Thunder Bay.

The area covers approximately 100 
square miles (260 km^), and is bounded by 
Latitudes 50 0 15' and 50 0 22'30"N and Longi 
tudes 87 0 30 f and 87 0 45'W. Access to the 
west part of the map-area is by gravel 
logging roads branching off from the road to 
Auden which is a continuation of Highway 801 
and is maintained by the Ministry of Natural 
Resources. The eastern part of the map- 
area is only accessible by small float- 
equipped aircraft, which can be chartered 
from Jellicoe (42 miles or 67 km south),

Geologist, Precambrian Geology Section, Geo 
logical Branch, Ontario Division of Mines, 
Parliament Buildings, Toronto.

Geraldton or Nakina (40 miles or 60 km 
southeast). Most of the waterways 
including: the Toronto-Willet-Dwight- 
Albert Lakes system, Deeds and Marshall 
creeks are navigable at all water levels. 
A network of old subsidiary logging roads 
criss-crosses the Willet-Toronto Lakes area 
in the west-central part of the area.

MINERAL EXPLORATION: The discovery of the 
Onaman iron ranges immediately to the 
southeast in 1904, led to a rush by pro 
spectors into the neighbouring area and 
the area of study (Moore 1908; 1909). The 
completion of the Canadian National railway 
through the Tashota area, immediately to the 
south, in 1913, greatly improved access into 
the area and further triggered mining 
exploration activity there (Hopkins 1917; 
Kindle 1931; Amukun 1975). Following a 
gold discovery by F.W. King-Dodds in 1915, 
3/4 mile (1.2 km) east of Howard Falls, and 
8 miles (13 km) east of the eastern boundary 
of the map-area (Hopkins 1917, p.265; 
Kindle 1931, p.55, 96), subsequent discoveries 
were made by R. Wells in 1916, G. Adair in
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1924, and others; see Hopkins (1917), 
Kindle (1931) and Amukun (1975). Edgelake 
Gold Mining Company, Limited owned a pro 
perty at the west end of Tashota Lake 
(southwest-central part of map-area) in 1935. 
A shaft was sunk to a depth of 31 feet 
(50 m) and underground development was 
planned to commence in 1937, but was 
apparently suspended, and no production was 
realized (Sinclair et at. 1936, p.105; 
1937, p.130; 1938, p.120). Part of this 
ground (12 leased claims) is on lease to 
Mildred U. Johnstone and Kenneth G. Cameron. 
The rest of the property is located in the 
Tashota map-area (Amukun 1975) immediately 
to the south.

There are no assessment work records of 
any activity in the area until 1951 when 
Kennco Explorations (Canada) Limited conduct 
ed an airborne magnetic survey over a large 
area that included most of the map-area*. In 
the fall of 1954, a copper showing dis 
covered by Teck Exploration Company Limited, 
just north of the map-area started a staking 
rush that continued during the following 
winter*. As a result of this activity, the 
Ontario Department of Mines mapped the Gripp 
Lake area (Langford 1958, p.l) which lies 
north of but includes the top half of the 
present map-area. By the end of 1955, 
Mining Geophysics Corporation Limited had 
conducted Electrical Resistivity surveys 
in the area north of Suicide Pond for:
1) Alator Corporation Limited (11 claims),
2) Callinan Flin-Flon Mines Limited (12 
claims), 3) Geo-Scientific Prospectors 
Limited (9 claims) and 4) Rich Group Yellow- 
knife Gold Mines Limited (12 claims)*. 
Although further exploration follow-up 
was recommended, no record of subsequent 
work is available. In 1955, Baycourse 
Mines Limited owned a block of 18 unpatented 
mining claims numbered KK8270-KK8287 inclu 
sive and located 1.5 miles (2.4 km) north 
of the southeast arm of Toronto Lake*. No 
record of subsequent exploration work 
conducted is available. In the same year 
W.H. Bouck held 16 unpatented mining 
claims numbered KK10027-KK10042 inclusive 
and located 1.5 miles (2.4 km) NNE of the 
dam between Dwight and Willet Lakes, or ^ 
mile (0.8 km) southwest of Suicide Pond. 
Two diamond-drill holes numbered Wl and W2, 
totalling 625 feet (1915 m), were drilled 
on claims KK10031 and KK10029 respectively. 
These holes intersected trace pyrite*. 

The Delmico Mines Limited prospect

*Information from Assessment Files Research 
Office, Ontario Division of Mines, Toronto,

located 3 miles (5 km) north of the central 
part of Willet Lake, just south of the 
original Teck Exploration prospect, was 
found in 1955 and consisted of 18 contiguous 
unpatented mining claims KK9806-KK9823 
inclusive*. Following geological, magnetic 
and electromagnetic surveys, four target 
(conductive) zones were established and an 
extensive diamond-drill program was 
recommended*. Twenty-five diamond-drill 
holes totalling 11,342 feet (3457 m) were 
collared between April and July of 1955 
by Midwest Diamond Drilling Company Limited. 
Pyrite, pyrrhotite with and without 
magnetite were intersected in the conductive 
zones, as well as trace amounts of copper 
(0.03 percent). No values of nickel, gold 
and silver were returned (Zurowski 1955, 
Assessment Files). Other exploration 
investigations were located in the Deeds 
Lake-Little Marshall Lake area. Lexindin 
Gold Mines Limited staked a block of 28 
unpatented mining claims about ^ mile (0.8 km) 
southwest of Deeds Lake. Geological, 
magnetic and electromagnetic surveys were 
conducted, but apparently not followed up 
with diamond drilling*. Mogul Mining 
Corporation Limited held a group of 18 
unpatented mining claims located 2 miles 
(3 km) west of Deeds Lake. Geological, 
magnetic and electromagnetic surveys were 
conducted in 1955 culminating in a diamond- 
drill program of eight bore holes totalling 
2,437 feet (743 m). These holes inter 
sected sulphide (pyrite, pyrrhotite+magnetite) 
iron formation and trace copper*. New 
Goldvue Mines Limited held ground in 1955, 
located ^ mile (0.8 km) north of the west 
arm of Deeds Lake and east of Little 
Marshall Lake. Geological as well as geo 
physical (magnetic-electromagnetic) surveys 
were conducted, and diamond drilling was 
subsequently recommended. A total of 646 
feet (197 m) were drilled in two bore holes. 
Besides sulphide iron formation, no economic 
amounts of base or precious metals were 
intersected*.

All operations in these areas were 
apparently suspended, and neither production 
nor economic deposits were realized.

In 1959, Polpond Mining Company Limited 
had apparently staked a large group of 
claims in the Dorsey-Girvan Lakes area. 
Sulmac Exploration Limited performed geo 
physical surveys. Midwest Diamond Drill 
Company then collared three bore holes 
numbered 41D-1 (215 feet or 66 m), 41E-1 
(251 feet or 77 m) and 55-1 (169 feet or 
52 m) on claims KK8860, KK21390 and KK18061 
respectively. These bore" holes intersected 
pyrite, pyrrhotite and graphite, and trace
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amounts of copper and nickel*.
A few other recent exploration surveys 

including diamond drilling, geophysical sur 
veys (airborne and ground), and geological 
methods, in search of base metals, precious 
metals and industrial minerals have been 
conducted in the map-area. Noranda Explor 
ation Company Limited staked a group of 89 
unpatented mining claims in the Toronto 
Lake area in 1969. Following magnetic and 
electromagnetic surveys, one diamond drill 
hole (478 feet or 146 m) was collared in 
1970. This hole intersected pyrite-pyrr- 
hotite*. A one to two year old geophysical 
grid was located in the field covering an 
area in which a small asbestos-bearing 
ultramafic body outcrops. In this area, 
located about 5,000 feet (1500 m) to the 
southeast of Dwight Lake, evidence of 
trenching and blasting is suggested, but 
no evidence of diamond drilling was noted.

GENERAL GEOLOGY: Parts of the map-area were 
covered by previous reconnaissance studies 
of Hopkins (1916; 1917) and Kindle (1931). 
The top half of the area was mapped in 
detail by Langford (1958). Many of the 
rock-units outlined by the detailed 
mapping of the Crescent Lake area (eastern 
half) immediately to the west (Pye 1968) 
and Tashota area immediately to the south 
(Amukun 1974; 1975) extend into the 
current map-area.

All consolidated rocks, except for 
swarms of Middle to Late Precambrian 
(Proterozoic) diabase dikes are of Early 
Precambrian (Archean) age and comprise a 
metavolcanic-metasedimentary and gabbroic/ 
ultramafic assemblage bordered and intruded 
by composite plutons of granitic rocks.

The metavolcanics and metasediments of 
this area were called Marshall Lake Series 
by Hopkins (1917, p.206) and later the 
name was endorsed but modified into Marshall 
Lake Group by Langford (1958, p.4) and Pye 
(1968, p.6). The Marshall Lake Group in the 
Willet Lake map-area is composed of inter- 
layered submarine metavolcanics and clastic 
metasediments. The mafic flows form a basal 
sequence and consist largely of pillowed 
flow units separated by interflow tuff 
layers and intercalated with minor massive 
flows, porphyritic flows, amygdaloidal/ 
vesicular units, and mafic pyroclastic rocks. 
These rocks are overlain conformably(?) by 
pyroclastic and flow (minor) rocks of inter 
mediate to felsic composition. The boundary

*Information from Assessment Files Research 
Office, Ontario Division of Mines, Toronto.

between the mafic flows and the intermediate 
to felsic pyroclastic and flow rocks is 
gradational and strikes almost east, about 
5,000 feet (1500 m) north of the central 
part of Willet Lake. Approximately 8,000 
feet (2400 m) north of Willet Lake, and 
stratigraphically above the metavolcanics, 
is a local turbidite sequence of well- 
bedded, finely laminated sandstone and 
siltstone consisting of feldspathic wacke, 
arkosic arenite, calcareous mud, with minor 
quartzite-quartz arenite and metamorphosed 
equivalents (phyllite-argillite).

Quantities of banded, oxide-facies 
(quartz-magnetite) iron formation occur as 
distinct units more especially within the 
quartzite-quartz arenite units and rarely 
within the metavolcanics. The iron formation 
units consist of black to grey zones of 
magnetite and hematite which weather reddish 
brown and black, colouring plant growth and 
marshes. The iron content is relatively 
low and is invariably mixed with sulphide- 
facies (pyrite-pyrrhotite-graphite) iron 
formation. In the Dorsey Lake area, sulphide 
iron formation predominates.

A single ultramafic body was observed 
in the area, and it is restricted to a 
northwest-trending lineament, located 5,000 
feet (1500 m) southeast of Dwight Lake, and 
along which lenses of asbestos-bearing 
serpentinite and hornblendite outcrop. The 
metavolcanics and metasediments were intruded 
by discrete dikes and sills of gabbro, 
diorite and lamprophyre, that predated 
granitic emplacement.

Three composite granitic stocks together 
underly over one-half of the map-area. The 
youngest stock, containing xenoliths of 
amphibolite and monzonite, is located around 
Dwight Lake. The rock is a massive, por 
phyritic, biotite (and/or hornblende) 
quartz monzonite with microcline phenocrysts 
up to 3 inches (8 cm) long. This stock 
was named the Robinson Lake Stock (Amukun 
1975, p.52). The Gzowski Lake Stock 
(Amukun 1975, p.46) outcrops in the southeast 
corner of the map-area. This hornblende 
(and/or biotite) quartz monzonite body is 
unusual because: 1) it contains copper 
mineralization, 2) it appears to be a high 
level intrusion forcefully injected and 
emplaced at a shallow depth, and 3) it is 
medium-grained. The Deeds Lake stock is a 
massive, porphyritic, hornblende (and/or 
biotite) monzonite body with microcline 
phenocrysts up to 1.5 inches (3.8 cm) long. 
Xenoliths of this stock, located around Deed 
Lake (northeast portion of the map-area), 
occur in the Robinson Lake Stock in the 
Dwight Lake area.
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Late diabase dikes post-date the 
granitic intrusion and cross-cut all other 
rocks in the area. These dikes form 
conspicuous high ridges and nearly always 
contain the magnetic minerals pyrrhotite and 
magnetite.

STRUCTURAL GEOLOGY: With the exception of 
the areas covered by the granitic stocks, 
the regional structural trend in the map-area 
is uniformly ENE, and dips steeply to the 
north. The trend is defined by bedding, 
metamorphic and cataclastic foliation, and 
mineral lineation. The foliation inter 
sects bedding obliquely at about 15 
degrees in the layered rocks, and slaty 
cleavage is rarely well-developed in 
argillaceous metasedimentary beds, espec 
ially in the Albert Lake area.

A number of reliable top determinations 
are confined to cross-beds, graded beds 
and pillow facings. Drag folds of the 
S-shaped type were observed in the iron 
formation. These structures indicate the 
presence of one or possibly more antiform- 
synform pairs.

North-, northwest-, and northeast- 
striking faults and lineaments are wide 
spread throughout the map-area.

ECONOMIC GEOLOGY: The old exploration 
surveys in the area had been centred 
around: 1) Suicide Pond area, in the vicin 
ity of the Teck Exploration Company Limited 
prospect, 2) Deeds-Little Marshall Lakes 
area. In these areas, oxide- (quartz- 
magnetite) and sulphide- (pyrite-pyrrhotite- 
graphite) facies iron formation were unsuc 
cessfully investigated for gold and base 
metals, because only traces of copper and 
small amounts of nickel were returned 
(Langford 1958, p.16) .

The bands of iron formation north of 
Willet Lake contain zones of disseminated 
to massive sulphide minerals, mainly pyrite 
and pyrrhotite. Total iron content of 14.2 
and 27.8 percent, and trace amounts of gold, 
silver, copper and nickel were returned 
from two assayed grab samples taken by the 
author (assay by Mineral Research Branch). 
Representative grab samples of the iron 
formation in the Gzowski and Deeds Lake area, 
submitted by the author, contain 39.7 per 
cent and 28.0 percent total iron respectively 
(assay by Mineral Research Branch). Results 
of the assays of the Suicide Pond area iron 
formation (Delmico Mines Limited prospect) 
and Dorsey Lake area (Polpond Mining 
Company Limited prospect) are unavailable at 
the present time.

No assays or chemical work have been

conducted on the asbestos-bearing ultra 
mafic rock samples collected from outcrops 
located about 5,000 feet (1500 m) to the 
southeast of Dwight Lake. This area 
warrants further investigation in search of 
nickel and asbestos.

The copper mineralization first reported 
in the Gzowski Lake stock (Amukun 1974; 
1975) was once again observed in outcrops 
on the north shore of Gzowski Lake (just 
west of the 'elbow'). From these outcrops, 
eight grab samples taken by the author of 
the partly altered hornblende quartz mon 
zonite, visibly permeated with quartz 
veinlets, contain an average of 0.05 percent 
copper with trace silver and nickel (assays 
by Mineral Research Branch).

The area north of Willet Lake warrants 
geophysical examination because of the 
sparse distribution of rock exposure. In 
this area a favourable geological target 
for base metal concentrations is the contact 
between mafic pillowed flows (and associated 
tuff) to the south and the intermediate to 
felsic lapilli tuff and tuff breccia to 
to the north.
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No.12 CAPBONATITE-ALKALIC COMPLEXES 

R. P. Saqe 1

INTRODUCTION: A project to map and evaluate 
the known carbonatite-alkalic complexes with 
in the Province was commenced near the end of 
the 1974 field season and continued through

the 1975 field season. Four complexes have 
now been examined and these are described 
below individually.

CHIPMAN LAKE AREA, DISTRICTS OF THUNDER BAY AND COCHRANE

ODM

LOCATION MAP (A Scale: l inch to 25 miles

LOCATION AND ACCESS: The southern end of 
Chipman Lake (location map A) is located at 
approximately Latitude 49 0 56'N and Longitude 
86 0 17'W. Access to the south end of the lake 
is by a logging access road heading north 
from Highway 11 approximately 8 miles (13 km) 
east of Long Lac. An access point to the 
southwest corner of Chipman Lake occurs 
immediately east of the logging road approx 
imately 12 miles (19 km) north of Highway 11. 
The area east, south and west of Chipman Lake

Geologist, Precambrian Geology Section, Geo 
logical Branch, Ontario Division of Mines, 
Parliament Buildings, Toronto.

has been cut over for pulp and an extensive 
network of logging roads and skid trails grid 
the area. Not all of these trails are pre 
sently accessible to vehicle traffic.

Outcrop is locally abundant east of 
Chipman Lake but extensive areas south and 
west of the lake are covered by sand.

MINERAL EXPLORATION: In 1954, The Mining 
Corporation of Canada, Limited conducted an 
exploration program over several sulphide 
showings found within mafic metavolcanics 
along the east shore of Chipman Lake. This 
company conducted magnetic and self potential 
surveys, prepared a geologic map of the area, 
and trenched the more promising showings.
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The company obtained the following copper 
values (information from maps in Assessment 
Files Research Office, Ontario Division of 
Mines, Toronto):

North 
horizon

South 
horizon

Percent 
copper

0.36
0.34
0.34

0.29
0.23
0.26
0.21

Width 
(feet)

2.0 
3.0 
3.0

2.0 
2.8 
2.0 
3.0

These showings were examined by members 
of this field party, and consist of massive 
to disseminated sulphides, predominately 
pyrrhotite, pyrite and minor chalcopyrite. 
The present exposures are heavily iron stain 
ed and mottled with the blue and green 
colours of azurite and malachite. Mapping 
by the company suggests a strike length of 
130 feet (40 m) for the most northerly of 
the two zones and a strike length of 230 feet 
(70 m) for the south zone.

From 1960 to 1963, prospectors working 
for Kimberly-Clark of Canada Limited pro 
spected the area for mineralization related 
to the carbonatite dikes (Assessment Files 
Research Office, Ontario Division of Mines, 
Toronto).

In 1966, Consolidated Morrison Explor 
ations Limited flew an airborne electro 
magnetic survey over the area with a ^ mile 
line spacing. Several anomalies were located 
but no follow-up work was initiated (Assess 
ment Files Research Office, Ontario Division 
of Mines, Toronto).

GENERAL GEOLOGY: The area is essentially 
underlain by Early Precambrian rocks which, 
in the vicinity of the south end of Chipman 
Lake, were intruded by carbonatite dikes, and 
fenitized.

Rocks along the south shore of Chipman 
Lake display blue-green to dark green amphi- 
boles and/or pyroxene along joint and frac 
ture surfaces. Discordant and concordant 
dikes or fracture fillings of carbonate are 
also common in outcrops along the south 
shore of the lake. The best and most spec 
tacular outcrops of fenitized Early Precam 
brian rocks and carbonatite dikes can be 
found in widely spaced exposures along the 
southwest flank of Chipman Lake in the 
immediate vicinity of the access point from 
the logging road to the lake.

East of Chipman Lake, a strong magnetic

anomaly has been interpreted as being a car 
bonatite intrusion (ODM-GSC 1963a; Satterly 
1970). The present mapping indicates that 
this anomaly is caused by a magnetite-bearing, 
syenodiorite to diorite stock that has been 
metamorphosed and locally cut by granitic 
dikes presumably of Early Precambrian age. 
This intrusion is most likely unrelated to 
the fenitization and carbonatite dikes found 
along the shore of Chipman Lake. The area of 
fenitization and carbonatite dike intrusion 
has no apparent aeromagnetic expression (ODM- 
GSC 1963a).

The syenodiorite to diorite stock is 
enveloped in mafic metavolcanics that have 
been metamorphosed to the amphibolite facies 
of regional metamorphism. The metavolcanics 
consist of a compositionally well banded 
sequence of boudinaged light green aphanitic 
bands and medium-grained amphibolite bands. 
The author believes the boudinaged light 
green and amphibolitic bands represent cal 
careous beds in a sequence of well bedded 
water-laid tuff. Individual bands are 
generally several centimetres thick and 
relatively constant in thickness across a 
given outcrop. One outcrop of pillowed mafic 
metavolcanics was observed: otherwise, 
primary volcanic structures are generally 
lacking. The metavolcanic sequence is approx 
imately 2 miles (3.2 km) wide east of the 
syenodiorite to diorite stock and is most 
probably an extension of the Long Lac- 
Geraldton-Beardmore "greenstone" belt.

STRUCTURAL GEOLOGY: The most prominent 
structural element mapped is the indicated 
fault that may exist beneath Chipman Lake. 
Mapping along the shore of Chipman Lake 
suggests that the lithologies on either side 
of the lake are offset approximately ^ mile 
(0.8 km) with an apparent displacement of the 
east side towards the north (left lateral 
fault). The actual displacement on this 
fault is unknown, and the presumed southern 
extension of this inferred fault is suggested 
by the linear nature of the string of lakes 
that extend southward from Chipman Lake.

The lack of stratigraphic data within 
the metavolcanics prevents any meaningful 
interpretation of the structural configur 
ation of the metavolcanics.

Diabase dikes found in the vicinity of 
Chipman Lake appear to strike roughly north 
parallel to the fault inferred to exist 
beneath the lake.

The localization of the fenites and 
carbonatite dikes in the vicinity of Chipman 
Lake suggests a possible relationship with 
the fault zone beneath Chipman Lake. The 
dikes and fenites may also in part represent
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the altered roof rocks covering an as yet 
unexposed carbonatite intrusion, or the 
altered wall rocks bordering a carbonatite 
intrusion lying beneath the waters of Chip 
man Lake.

ECONOMIC GEOLOGY: A carbonatite intrusion of 
any appreciable size was not located by 
members of this party. The maximum width of 
the carbonatite dikes observed was about l m 
and these dikes are largely pure calcite con 
taining trace amounts of pyrite and blue 
green to dark green acicular amphiboles or 
pyroxenes.

Carbonate float is abundant along some 
of the shore of Chipman Lake but it contains 
very low concentrations of accessory minerals. 
Only two samples of carbonate were located 
that contained magnetite and in these the 
magnetite occurred as isolated clots of 
approximately 3 cm diameter.

The relatively narrow widths of the 
carbonatite dikes and lack of any notable 
accessory mineral content suggests that the 
dikes have little economic potential. The 
similar lack of accessory minerals in the 
abundant carbonate float found along some 
portions of the beaches of Chipman Lake also 
indicate that if a carbonate intrusion exists 
beneath the lake, it is not likely to have 
mineralization of potential economic interest, 
Magnetic surveys may be of little assistance 
in locating any carbonatite intrusion beneath 
the lake owing to the lack of magnetite in 
the observed carbonate.

The known presence of disseminated to 
massive sulphides containing uneconomic but 
interesting concentrations of copper indi 
cates that the greatest economic potential 
of the area most likely lies within the mafic 
metavolcanics.

CLAY-HOWELLS COMPLEX, DISTRICT OF COCHRANE

ODM

.. , i Goldwin l CV-T/ i ^-SJ 
Mulvey ' J ' Sweet -^ H.llmer ' MfKnight

Weichel,;

LOCATION MAP {B) Scale: 1 inch to 25 miles

LOCATION AND ACCESS: The Clay-Howells com 
plex (location map B) is located at approx 
imately Latitude 49 0 50'N and Longitude 
82 0 05'W and is crossed by both the Mattagami 
and Kapuskasing Rivers. Dams constructed by 
Ontario Hydro across the Mattagami River have 
backed up both the above rivers, flooding the

low lying areas along the rivers. The flood 
ing has made areas along the north, east and 
south sides of the complex easily accessible 
by boat.

The reservoir, where a boat may be 
launched and access gained to the complex, is 
approximately 82 miles (131 km) from Smooth
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Rock Falls, via Highway 807 to Fraserdale 
where a gravel road leads northwest to the 
dam site. From the boat landing on the 
Mattagami River, the northern contact of the 
complex lies 6 miles (10 km) to the south. 
Most of the outcrop within the complex lies 
in the northeast corner of the complex. Out 
crops are low and rounded, widely spaced, and 
separated by extensive areas of low swampy 
ground. Large areas of the complex in the 
west and south have no outcrop and are 
covered by swamp. Airphoto interpretation 
suggests the presence of outcrop within the 
centre of the complex which is reasonably 
accessible only by helicopter. Most outcrops 
within the northeast corner lie within 2 
miles (3.2 km) of the river and can be 
reached by normal ground traversing.

Mapping of the complex is not complete 
and will continue during the 1976 field 
season.

MINERAL EXPLORATION: The Clay-Howells com 
plex was extensively explored in the 1950s 
for iron. However, prior to the 1950s some 
prospecting of weakly radioactive zones in 
the gneissic wall rocks outcropping at 
Devils Rapids was done but nothing of 
economic interest was disclosed*. The field 
party failed to find any evidence of radio 
active mineralization in the area.

In 1955, the Mattagami Mining Company 
Limited undertook a diamond-drill program on 
a claim group in the southeast corner of the 
complex. Diamond drill logs* indicate that 
the company completed a minimum of 14,891.7 
feet (4539.0 m) of diamond drilling. The 
drilling disclosed a zone of magnetite- 
bearing carbonatite and the company subse 
quently patented the ground covering the 
occurrence.

In addition to the magnetite, niobium 
values have been reported to occur in the 
same mineralized zone (Ferguson 1971, p.32).

In 1957, the Chibougamau Mining and 
Smelting Company Incorporated drilled three 
diamond-drill holes totalling 1,902 feet 
(579.7 m) on a claim group known as the 
Spencer option which was located on the east 
side of the complex and north of the holdings 
of the Mattagami Mining Company Limited. 
Some minor concentrations of magnetite were 
encountered*.

At the same time as the above drilling, 
the Chibougamau Mining and Smelting Company 
Incorporated also completed 3,073 feet 
(936.7 m) of diamond drilling in five holes

information from Assessment Files Research 
Office, Ontario Division of Mines, Toronto.

on a second group of claims known as the 
Bradley Option*. These claims were located 
along the southern flank of the complex and 
the drilling disclosed mostly syenitic rocks 
with minor carbonate and hornblendite 
concentrations.

In 1958, Bewabik Minerals Limited com 
pleted two diamond-drill holes totalling 
2,714.0 feet (827.2 m) on claim S-78793*. 
This drilling disclosed minor concentrations 
of magnetite. The claim is presently part 
of the holdings of the Mattagami Mining Com 
pany Incorporated.

In 1966, Argor Explorations Limited 
completed one diamond-drill hole totalling 
501 feet (153 m), immediately north of the 
syenite-gneiss contact near the northwest 
corner of the complex. This drilling dis 
closed disseminated to nearly massive sul 
phides (pyrite and pyrrhotite) in association 
with paragneiss.

GENERAL GEOLOGY: While mapping of the com 
plex is presently only about 50 percent 
complete, some tentative observations are 
worth reporting. The syenitic rocks appear 
to intrude a sequence of paragneisses and 
orthogneisses that are of the upper amphi 
bolite to possibly the granulite facies of 
regional metamorphism. Rocks of this rela 
tively high metamorphic grade are character 
istic of the Kapuskasing Structural Zone 
within which this complex lies. The general 
shape of the complex is well illustrated by 
aeromagnetic map 2286G (ODM-GSC 1964).

To date, two broad classes of syenitic 
rocks have been noted by the mapping parties.

The most common, centrally located, 
syenite is generally coarse grained, deeply 
weathered, and when fresh samples can be 
obtained, it is grey green to green in 
colour. Along the contact of the syenite 
and wall rock, the syenite is red brown in 
colour, highly variable in texture, and com 
monly xenolithic. This wide variation in 
texture is restricted to the contact zone; a 
similar spatial relationship was noted at the 
Killala Lake complex. Mapping so far has 
failed to disclose silica-undersaturated 
syenitic rocks or rocks of the ijolitic suite. 
The syenites examined appear to be more 
closely analogous to those of the Port Cold 
well complex or perhaps the more central por 
tions of the Killala Lake complex; neither of 
these complexes contain carbonatite. The 
alkalic rock complexes of Nemegosenda Lake 
and Lackner Lake, which contain minor amounts 
of carbonatite, have silica-undersaturated 
syenitic rocks and rocks of the ijolitic 
suite. In addition, the paragneissic and 
amphibolitic wall rocks lack any evidence of
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fenitization which is a characteristic of 
carbonatite intrusions. If the present ob 
servations hold during subsequent napping 
then the syenitic rocks found within the 
complex and the magnetite-bearing carbonatite 
drilled by Mattagami Mining Company Limited 
in the southeast corner of the complex are 
possibly two distinctly different and perhaps 
unrelated alkalic intrusions.

STRUCTURAL GEOLOGY: The lack of outcrop and 
structural features within the syenite pre 
vent any meaningful interpretation of em 
placement mechanism for the complex. In the 
northwest corner of the body the gneisses 
strike roughly east and impinge at nearly 
right angles to the syenite at the syenite- 
gneiss contact. The gneisses appear to be 
little deformed by the emplacement of the

syenite. This lack of deformation along the 
wall rock-syenite contact is a feature simi 
lar to that observed between the schists and 
syenites at the Killala Lake complex.

Mapping within and near the margins of 
the syenite indicates that, in general, the 
xenolithic blocks of gneiss retain attitudes 
similar to those observed in the gneisses 
that enclose the complex.

ECONOMIC GEOLOGY: Insufficient mapping has 
been completed to form a specific assessment 
of the economic geology. Recommendations to 
prospectors will follow the completion of 
field mapping at the conclusion of the 1976 
field season.

KILLALA LAKE COMPLEX, DISTRICT OF THUNDER BAY

ODM

LOCATION MAP (C) Scale: l inch to 25 miles

LOCATION AND ACCESS: The Killala Lake com 
plex (location map C) is located at approx 
imately Latitude 49 0 ll'N and Longitude 
86 0 21'W, approximately 3S miles (56 km) north 
of Marathon. Access to the complex is by 
float-equipped aircraft to any of five lakes 
in the area which are large enough to serve 
as landing sites for fixed winged aircraft. 
These lakes are Sandspit, Killala, and 
Kagiano located along the southwest, west,

and northwest flanks of the complex, Kentron 
Lake located within the centre, and a small 
unnamed lake 2 miles (3.2 km) east of the 
north end of Killala Lake. The northeast, 
east, and southeastern flanks are not located 
close to lakes that can serve as fixed wing 
aircraft landing sites and thus are access 
ible only by very long traverse.

The complex forms a series of high 
arcuate hills which rise 550 feet (170 m)
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or more above the surrounding, generally flat 
to gently rolling terrain which is more 
characteristic of the Canadian Shield. With 
in the complex, relief is locally on the 
order of several hundred feet and cliff 
faces over 100 feet (30 m) are not uncommon. 
The rugged terrain makes lengthy traverses 
difficult.

The complex is teardrop in outline with 
a long axis oriented north-south. Bedrock 
exposures are generally relatively abundant 
even though locally, glacial till and boulder 
till mask the bedrock geology. The complex 
has a surface area of approximately 41.6 
square miles (107.7 km2 ).

Weathering of the syenitic and gabbroic 
rocks is generally deep making the gathering 
of fresh rock difficult and time consuming.

MINERAL EXPLORATION: Coates (1970) has given 
a brief summary of all exploration activity 
done on the complex up to the time of his 
investigation. In addition to the above 
work Maria Mining Corporation Limited com 
pleted six diamond drill holes totalling 
1,256 feet (382.8 m) in 1968 in the "Drainage 
Lake" area*. These holes were drilled on the 
same grid previously used by Baseline Mines 
Limited in 1954. This work disclosed minor 
disseminated pyrite, pyrrhotite, and chalco 
pyrite mineralization*.

In the spring of 1975, Noranda Mines 
Limited restaked the areas formerly of 
interest to Killala Lake Mines Limited and 
the area surrounding "Drainage Lake" 
(local name).

GENERAL GEOLOGY: The Killala Lake complex is 
well outlined by aeromagnetic maps 2148G and 
2158G (ODM-GSC 1963b; 1963c) and the geology 
has been previously described by Coates 
(1970). The complex consists of arcuate to 
almost completely circular units of alkaline 
gabbro, nepheline syenite, and syenite. 
These lithologic units are spatially dis 
tributed from the outside of the complex 
towards the core in a systematic pattern of 
alkaline gabbro, nepheline syenite, and 
syenite. The above lithologic sequence re 
flects an increasing silica and alkali 
content towards the core of the complex, and 
in part can be established as being the 
general direction of decreasing age of the 
lithologic units.

The gabbro is cut by nepheline syenite 
and also commonly occurs as large xenolithic 
blocks within the nepheline syenites.

*Information from Assessment Files Research 
Office, Ontario Division of Mines, Toronto.

The contact of the gabbro and syenitic 
rock is sharp and angular and there is little 
evidence of reaction of the gabbroic inclu 
sions with the intruding syenitic magma as 
suggested by Coates (1970) .

The buff to grey nepheline syenite 
found along the margins of the complex is 
gradational into similar appearing syenites 
lacking nepheline, which in turn are grada 
tional into darker red to brown syenite. The 
darker red to brown syenites are in turn 
gradational into syenitic rocks displaying 
highly variable textures and xenolithic 
inclusions. Even though the syenitic rocks 
appear to be gradually transitional into 
each other as outlined above, the various 
phases lie in sharp contact with each other 
if the intervening phase is absent. For 
example: in several places nepheline 
syenite was observed to be in sharp contact 
with the darker coloured red to brown syenite 
where the transitional nepheline deficient 
unit was absent.

Within the centre of the complex, a 
horseshoe shaped body of generally porphyr 
itic rock has been previously described by 
Coates (1970) as olivine-nepheline syenite 
and was considered by him to be younger than 
the surrounding syenites. This body has 
locally been extensively intruded by dikes 
of the enclosing syenites suggesting that it 
is an older phase of alkaline magmatism and 
not a younger phase as suggested by Coates 
(1970).

The larvikite described by Coates 
(1970) appears to be a coarse-grained, feld 
spar-rich phase of the gabbro. Elongate 
coarse-grained, feldspar-rich segregations 
with diffuse contacts, and very similar in 
appearance to the larvikite, were noted in 
several hand samples of gabbro collected 
along the western margin of the complex.

STRUCTURAL GEOLOGY: The Killala complex 
sharply truncates the northeast trend of the 
surrounding Early Precambrian paragneisses. 
The attitudes measured on the gneisses 
indicate that they have been little affected 
by the emplacement of the complex. Mafic 
segregation banding, defined by varying 
feldspar-mafic ratios, and trachytoidal 
textures, defined by the preferred orientation 
of the feldspar crystals in the syenitic 
rocks, conform to the oval shape of the com 
plex and generally dip towards the centre of 
the complex.

Syenitic rocks of widely varying texture 
and grain size, which are sometimes xeno 
lithic, were mapped in the northern portion 
of the complex. This varying texture may 
occur on the flanks and/or tops of outcrop
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ridges or in the low areas between the ridges 
of outcrop and is considered to be charac 
teristic of rocks found in areas of contact 
between the complex and enclosing wall rocks. 
This observation suggests that the upper 
surface of the complex was undulatory and 
that the rocks exposed in the northern por 
tion of the complex represent a much shal 
lower level of exposure than those found in 
the southern portion of the complex. If such 
a model is correct, the present plan view of 
the complex likely represents an oblique 
cross-section through the complex. Coates 
(1970) suggested that the intrusion may be 
funnel shaped and he also noted that the 
syenite on the northern flank of the complex 
may be a sheet-like mass which overlies 
gabbroic rocks along the southern margin of 
the complex. In the southwest corner of the 
complex, syenitic rocks were observed at the 
crest of a prominent ridge with gabbroic 
rocks on both sides. This observation 
supports Coates (1970) suggestion that the 
syenites may in part overlie gabbroic rocks 
along the periphery of the intrusion. The 
absence of any significant deformation of 
the enclosing Early Precambrian gneissic 
rocks and possible sheet-like nature of some 
of the syenitic rocks suggests that the com 
plex may have originally been mushroom-like 
rather than funnel-shaped in vertical cross- 
section.

ECONOMIC GEOLOGY: Of all the rocks occurring 
within the complex the gabbroic rocks appear 
to be the most likely to have economic 
potential. Exploration of the gabbroic rocks 
should be for disseminated sulphides. The 
rugged terrain combined with deep weathering 
of these rocks suggests that a geochemical 
study may be most appropriate to isolate 
areas for subsequent geophysical investi 
gation and diamond drilling. The ruggedness 
of the terrain, limited access, and rela 
tively large area to investigate would make 
any meaningful investigation of the complex 
lengthy in duration.

Past work has concentrated on the copper 
and nickel possibilities and future work 
should also investigate the possible presence 
of platinoid metals.

Coates (1970) reported the presence of 
pyrochlore (niobium) in nepheline syenite 
pegmatites found within the centre of the 
complex. Numerous nepheline syenite pegma 
tites were observed in the area of Blank 
Lake, however, they rarely exceed 15 cm in 
width or 10 m in length. It is, therefore, 
considered that the niobium potential of the 
complex is relatively low and that the pre 
sence of pyrochlore in the nepheline syenite 
pegmatites is of mineralogic interest only.

PRAIRIE LAKE COMPLEX, DISTRICT OF THUNDER BAY

LOCATION AND ACCESS: The Prairie Lake car- 
bonatite-alkalic complex is a roughly 
circular intrusion of approximately 3.4 square 
miles (8.8 km^) surface area, located immed 
iately west of Prairie Lake at Latitude 
49 0 02'N and Longitude 86 0 43'W (see location 
map C). Access to the complex is by float- 
equipped aircraft to Prairie Lake from which 
short traverses can be run over the interior 
of the intrusive body. Outcrops within the 
complex are small and widely scattered. Ex 
tensive areas of the complex are covered by 
glacial drift and regolith soils derived 
from weathering of the intrusive rocks found 
within the complex. Dead falls, thick under 
brush, and local magnetic anomalies make 
traversing of the complex difficult.

MINERAL EXPLORATION: In 1968, J. Gareau, 
while employed as a prospector for Newmont 
Mining Corporation of Canada Limited, dis 
covered radioactive occurrences within the 
Prairie Lake carbonatite-alkalic complex. 
During the following years of 1968, 1969 and 
1970 the company conducted radiometric, mag 

netic, and geochemical surveys over a grid 
established on the complex. The company com 
pleted 1,742 feet (531 m) of diamond drilling 
using a Winkie Drill, 1,375 feet (419 m) of 
trenching, and a large volume of assay work*. 
Mineralogic studies conducted by the company 
indicated the presence of pyrochlore, magne 
tite, apatite, and brookite, in addition to 
dolomite, pyrite, magnetite, biotite and 
phlogopite which were recognizable in hand 
samples collected during mapping of the 
complex.

The work of the company has indicated 
that "Jim's showing", located within the 
centre of the complex, contains the most 
promising mineralization, roughly estimated 
at 109,024 tons grading 0.12 percent l^Og*. 
The zone has a probable length of 320 feet 
(98 m) and average width of 23 feet (7.0 m) 
and is open in both directions*.

The mineralization occurs as uraniferous

^Personal communication, Newmont Mining Corp 
oration of Canada Limited, 1974.
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pyrochlore in grains ranging from 5 to 120 
microns. Electron microprobe analysis done 
by D. Watkinson of Carleton University, 
Ottawa indicates that the pyrochlore is 
zoned with the uranium being concentrated 
towards the periphery of the pyrochlore 
grain.

In the spring of 1975, I. Burns of 
Sudbury restaked the complex.

GENERAL GEOLOGY: The Prairie Lake carbona- 
tite-alkalic complex forms a circular topo 
graphic high west of Prairie Lake. The 
complex consists of a complexly interfinger 
ing sequence of arcuate to curvilinear bands 
of carbonate rock and pyroxene-nepheline 
rocks of the melteigite-urtite series. The 
melteigite-urtite series are gradational into 
each other and thus the rocks are classed in 
a group as ij elites. The carbonatite rocks 
are more abundant towards the periphery of 
the intrusion, and the ijolitic rocks towards 
the core.

The carbonatite rocks are predominantly 
composed of calcite but minor amounts of 
dolomite are locally present. The age 
relations between the calcitic and dolomitic 
phases is uncertain. The calcite carbonatite 
rocks are medium grained and contain minor 
quantities of fine-grained accessory magne 
tite, pyrite-pyrrhotite, tremolite(?) and 
biotite-phlogopite.

Locally the calcite is coarse grained 
and nearly pure, probably representing a 
somewhat later pegmatitic phase of develop 
ment.

In some areas of the complex, a rusty 
weathering, ferruginous calcite locally 
appears to be younger than the non-ferrugin 
ous calcite, but in places it also displays 
gradational contacts with the non-ferrug 
inous carbonate. The ferruginous calcite is 
generally medium to coarse grained and in the 
field is characterized by the presence of a 
limonitic coating on the weathered surface.

The ijolitic rocks comprise most of the 
Prairie Lake complex and can be roughly 
divided into three groups. Contact relations 
between the various phases were not observed 
in the field.

Along the margins of the complex a fine 
grained ijolitic phase composed predomin 
antly of biotite-phlogopite, calcite, 
magnetite and minor nepheline is intimately 
associated with the carbonate rocks. The 
carbonate and ijolitic phases display grada 
tional and cross-cutting relationships. 
Where cross-cutting relations exist the 
carbonate phase is always the younger.

In the north and northwest corner of the 
intrusion a number of small exposures of

medium- to coarse-grained ijolitic rocks 
contain abundant interstitial wollastonite. 
Wollastonite is also abundant in nepheline- 
rich, coarse-grained pegmatitic segregations 
found within the finer-grained phases. The 
pegmatitic segregations may contain up to 
50 percent wollastonite and the coarser 
grained phases are composed predominantly of 
nepheline plus wollastonite. Black-garnet, 
biotite, and calcite are common accessory 
minerals in this ijolitic suite.

In the south to southeast corner of the 
complex exposures of generally medium- to 
coarse-grained ijolite with minor or no 
wollastonite are widely distributed. Pegma 
titic phases are common and locally coarse- 
grained pegmatites of nearly pure nepheline 
can be found. Black-garnet, biotite, and 
calcite are common accessory minerals.

The relationship between the wollaston- 
ite-poor and wollastonite-rich ijolitic 
rocks is unknown due to lack of critical 
outcrop exposure, but they may be gradational 
into each other.

The complex displays a strong circular 
magnetic anomaly on aeromagnetic map 2148G 
ODM-GSC (1963b).

Gittins et al. (1967) reported that the 
Prairie Lake complex is 1112 million years 
old.

STRUCTURAL GEOLOGY: The lack of exposed wall 
rock bordering the intrusion prevents any 
assessment of the relationship of the car 
bonatite intrusion to the rocks that enclose 
it.

Within the intrusion, banding within the 
carbonate phases crudely outline the oval 
shape of the intrusion but is insufficient in 
volume for any detailed structural inter 
pretation.

The general lack of outcrop within and 
bordering the intrusion prevents any vigorous 
interpretation regarding possible controls of 
emplacement or internal structure.

Examination of trenches excavated by 
Newmont Mining Corporation of Canada Limited 
indicate a rapid lithologic variation over 
distances of a few feet, thus the contacts 
indicated on the preliminary map (to be 
published) are a generalization and in all 
probability will change following very 
detailed examination and testing.

ECONOMIC GEOLOGY: The complex potentially 
contains both uranium and niobium deposits. 
The uranium and niobium are intimately re 
lated within the complex since they both 
occur within the mineral pyrochlore in widely 
varying ratios.

Where the pyrochlore is uraniferous and
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outcrops occur at surface, a radiometric 
survey would be adequate to locate any pro 
mising mineralization. However, large areas 
of the complex are drift-covered and the 
presence of any radioactive zones masked. In 
addition, non-uraniferous pyrochlore (nio 
bium) will have no radiometric response and 
thus cannot be detected by a radiometric 
survey.

Pyrochlore is non-magnetic, non-conduc 
tive, and non-radioactive (without uranium), 
and therefore, prospecting for this mineral 
using presently available geophysical 
instrumentation is pointless. A magnetic 
survey is useful for lithologic correlations 
within the complex if limited outcrop, 
slumped rock, or regolith is available to 
correlate magnetic patterns with lithology. 
Widely varying magnetite concentrations within 
the same lithologic unit make any long range 
lithologic correlations hazardous. If the 
presence of pyrochlore can be established in 
a given lithologic unit a magnetic survey 
may provide useful information to interpret 
the areal extent of the unit of interest.

Because of the very fine grain size of 
the mineralization, and lack of suitable 
geophysical instrumentation to search for 
it, the technique most likely to evaluate 
the potential of the complex would be closely 
spaced auger holes into the upper surface of 
the weathered carbonatite and the regolith. 
Samples obtained should be carefully panned 
and examined for the presence or absence of 
pyrochlore. Diamond drilling would follow up 
any indicated anomalous areas. Such a pro 
specting techinque would be time consuming 
but appears to be the only technique avail 
able that can adequately test the complex. 
In addition, mapping by members of this party 
indicated that "Jim's showing" and the "North 
Highgrade showing", the two most promising 
uranium showings within the body, .occur 
within or close to ijolitic rocks containing 
abundant wollastonite. Thus the most pro 
mising area of the intrusion for uranium 
mineralization may be in rocks of this type 
which are located in the northwest corner of 
the complex.

While the main economic interest in the 
complex is apparently the uranium or niobium 
potential any testing of the complex should 
also check for economic accumulations of 
apatite, or wollastonite.
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No.13 BATCHAWANA-PANGIS AREA (EAST HALF), 

DISTRICT OF ALGOMA 

G.M. Siragusa

ODM

LOCATION MAP Scale: 1 inch to 25 miles

LOCATION AND ACCESS: The areas mapped in 
1975 are bounded by Latitudes 47 0 07'30" and 
47 0 15'N and Longitudes 84 0 05' and 84 0 15'W, 
and by Latitudes 47 0 07'30" and 47 0 09'N and 
Longitudes 84 0 00' and 84 0 05'W. These areas 
comprise southern portions of Raaflaub, 
Runnalls, and Running Townships, northern 
portions of Olsen, Davieaux and Desbiens 
Townships, an eastern strip of Tronsen Town 
ship, all of Vibert Township and parts of 
western and southern Way-White Township, for 
a total of 75 square miles (194 km^). The 
project specifications include an additional 
area of 34 square miles (88 km ) in Way-White 
and Running Townships but owing to a com 
bination of adverse weather conditions and 
access problems this area could not be mapped 
in the summer of 1975. The centre of the 
map-area is, in a straight line, 47.5 miles 
(76.4 km) ENE of Sault Ste. Marie. A bush

Geologist, Precambrian Geology Section, Geo 
logical Branch, Ontario Division of Mines, 
Parliament Buildings, Toronto.

road connects the southern shore of Wart 
Lake (southern Vibert Township) with the Tri- 
bag mine road which connects with Highway 17. 
In the spring of 1975, part of the Tribag 
mine road had been washed out by the Batcha- 
wana River. The Algoma Central Railway gives 
access to the southwestern corner of Vibert 
Township and the northeastern corner of 
Davieaux Township; Spruce Lake and Mongoose 
Lake are flag-stop points for passenger 
trains. Apart from Quintet Lakes, Spruce 
Lake and Guyatt Lake in northern Davieaux 
Township, and Mongoose and Wart Lake in 
southern Vibert Township, most of the many 
lakes scattered throughout the map-area are 
not accessible by fixed-wing aircraft. Thus, 
the only practical means of access to a large 
part of the area is by helicopter which can 
be chartered from Sault Ste. Marie.

ODM Geological Map No. 35b (Moore 1926), 
and the Batchewana-Hubert sheet of the Algoma 
Central Railway geological map (Algoma Cen 
tral Railway 1964) cover the whole area at 
the scale of l inch to 2 miles (1:126,720), 
and l inch to l mile (1:63,360), respectively.
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MINERAL EXPLORATION*: The project-area was 
covered by an airborne magnetometer survey 
flown by Jalore Mining Company Limited in 
1953. In 1956, exploration work was carried 
out in Way-White Township by Technical Mine 
Consultants on behalf of a syndicate known as 
the Five Townships Syndicate which was formed 
for the purpose of acquiring exploration 
rights to five townships controlled by Algoma 
Central Railway. The exploration program 
included two airborne electromagnetic surveys, 
staking of 190 claims, and detailed geophys 
ical, geological, and geochemical investi 
gations at various localities of the town 
ship. A total of about 141,200 feet 
(43 037 m) of line cutting and some local 
trenching were carried out during the pro 
gram. In 1962, detailed geophysical and 
geological mapping was done by Harold 0. 
Seigel S Associates Limited for Algoma Central 
Railway in local areas of northern Vibert 
Township and southern Runnalls Township; 
some trenching was carried out in the same 
general area by Rio Tinto Canadian Explor 
ation Limited in 1964. In 1970, blasting 
and a 102-foot (31 m) drill hole was drilled 
at one locality of southern Vibert Township 
on a property optioned by E. Grebe of Mid 
land, Michigan, and in 1972, geophysical 
traverses were run by Algoma Central Railway 
in the Wart Lake area of the same township. 
In early 1974, Asarco Exploration Company of 
Canada Limited entered a joint venture 
arrangement with respect to the mineral 
rights of Running Township, and during May of 
the same year electromagnetic and magnetic 
surveys were flown by Kenting Earth Sciences 
Limited. Geological and geophysical ground 
follow-up of this work was carried out by 
Asarco Exploration Company of Canada Limited 
in June and August of the same year. In the 
summer of 1974, four diamond drill holes 
totalling 1,003 feet (305.7 m) were drilled 
by Fontaine Drilling in the Wart Lake area 
for United Petroleum Incorporated. This work 
was aimed to test a number of self potential 
anomalies. During 1975, Geophysical 
Engineering Limited was active in the area 
and at the time of writing all of Vibert 
Township is closed for staking.

GENERAL GEOLOGY: The mapped portion of the 
area is dominantly underlain by metasediments 
which include conglomerate, conglomeratic 
sandstone, paragneiss, finely bedded sand 
stone and siltstone, cherty siltstone, argil-

*Information from Assessment Work Files, 
Algoma Central Railway, Division of Lands 
and Forests, Sault Ste. Marie.

lite, and minor banded oxide-facies iron 
formation, and, subordinately, by metavol- 
canics of essentially intermediate to felsic 
composition. The metavolcanics are locally 
interbedded with the metasediments and 
include aphanitic, tuffaceous, agglomeratic, 
and rarely brecciated types. Finely bedded 
sandstone, cherty siltstone, and argillite 
interbedded with metavolcanics are relatively 
abundant in the southern part of the area.

Because the supracrustal rocks have been 
metamorphosed and complexly folded, several 
structural trends are present in the area, 
and primary structures, where recognizable, 
are difficult to interpret in both meta 
volcanics and metasediments. Metavolcanics 
which are probably essentially dacitic in 
composition form a relatively wide and local 
ly strongly sheared northwest-trending and 
northeast-dipping belt in southern Way-White 
and northern Desbiens Townships. This belt 
parallels a prominent northwest-trending 
lineament evident on air photos and a section 
of it was explored in 1956 by the Five 
Townships Syndicate (see "Mineral Exploration" 
section).

Bodies of massive, medium- to coarse- 
grained hornblende gabbro which locally 
intrude the metasediments in the west part of 
the area, commonly contain metasedimentary 
xenoliths, and are in turn intruded by 
granitic rocks. The latter are essentially 
massive porphyritic granodiorite and quartz 
monzonite in the northwest part of the area, 
and are dioritic hybrid rocks in the south- 
west owing to varible assimilation of horn 
blende gabbro xenoliths.

Dominantly northwest-trending diabase 
dikes and porphyritic diabase dikes up to 
350 feet (106 m) in thickness are widespread 
throughout the area, cut all the previously 
mentioned rocks, and typically form many 
vertical cliffs and hill tops of the very 
rugged terrain in the northern part of the 
area.

STRUCTURAL GEOLOGY: Primary structures are 
locally present in the supracrustal rocks but 
owing to the severe deformation undergone by 
these are mostly useless for top determin 
ation. Metamorphic foliation is well devel 
oped in the supracrustal rocks and in a few 
syntectonic trondhjemitic intrusions, but is 
absent in the mafic intrusive rocks and the 
bulk of the granitic rocks. Shearing, often 
accompanied by development of retrograde 
metamorphic assemblages and silicification, 
has locally strongly affected the supra 
crustal rocks, notably the metavolcanics in 
the southeast part of the area. Part of the 
Batchawana River Valley could be the locus

68



of a major northeast-trending fault.

ECONOMIC GEOLOGY: Rusty staining resulting 
from weathering of minor pyrite dissemin 
ations is quite common along the foliation 
planes of metasediments and metavolcanics, 
and in some cases very fine grained magnetite 
is associated with pyrite in the rusty areas. 
On the other hand most of the observed occur 
rences of oxide-facies iron formation show 
no staining whatsoever.

The target of the exploration work 
carried out by the Five Township Syndicate 
in 1956 was apparently the localization of 
massive sulphides, but no recorded infor 
mation of further development in the area 
was found in the assessment files. The 
ground follow-up of the electromagnetic and 
magnetic airborne surveys done in 1974 by 
Asarco Exploration Company of Canada Limited 
in Running Township indicated that: "...the 
anomalies were caused by graphitic slates or 
tuffs". One anomaly was found to correspond 
to: "a 5 foot [1.5 m] zone of massive to 
semi-massive to disseminated pyrite, pyrrho 
tite, and graphite".* Nothing of economic

interest was found and it was recommended 
that no further work be carried out on the 
property at that time.
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No.14 REGIONAL STRATIGRAPHY AND STRUCTURE OF THE TIMMINS AREA, 

DISTRICTS OF COCHRANE AND TIMISKAMING

AND

No.15 RADISSON LAKE AREA, DISTRICT OF TIMISKAMING

D.R. Pyke 1

ODM

LOCATION MAP Scale: 1 inch to 25 miles

INTRODUCTION: In 1975, the writer began 
field work for a stratigraphic synthesis of 
the Timmins-Kirkland Lake sheet (outlined on 
location map). Mapping was confined to the 
western half of the sheet, and in particular 
to two general areas: Area l - north of 
Timmins between the Mattagami River and

South Archean Subsection Leader, Precambrian 
Geology Section, Geological Branch, Ontario 
Division of Mines, Parliament Buildings, 
Toronto.

Iroquois Falls; Area 2 - the south central 
portion of the Timmins-Kirk land Lake sheet 
between the town of Matachewan and Sothman 
Township. Area 2 largely incorporates the 
Radisson Lake and Sinclair Lake map-areas. 
Mapping in the Radisson Lake map-area was the 
first part of a two-year program of mapping 
at a scale of l inch to l mile, which is 
being conducted concurrently with the more 
regional mapping of the Timmins-Kirkland Lake 
sheet.

The regional mapping of the Timmins- 
Kirkland Lake sheet is a joint project in-

70



volving the writer and L.S. Jensen, the 
latter of whom is currently mapping the 
Ramore (Jensen 1974) and Kirkland Lake-Larder 
Lake areas. Field work for the Timmins- 
Kirkland Lake project is expected to continue 
for another two years. The emphasis is pri 
marily to outline the major rock stratigraphic 
units and regional structures. The inte 
gration of the known metal deposits into a 
regional stratigraphic framework will assist 
delineating new areas of mineral potential as 
well as additional targets in known mineral 
ized camps.

RADISSON LAKE AREA

LOCATION: The Radisson Lake area covers 
about 400 square miles (1000 km^) and is 
bounded by Longitudes 80 0 30' to 81 0 00'W and 
Latitudes 48 0 00' to 48 0 15'N. The town of 
Matachewan is 4 miles (6 km) south of the 
area; Kirkland Lake is about 25 miles (40 km) 
west of the area.

ACCESSIBILITY: Access to much of the southern 
part of the area is good via Highway 566 
which extends from Highway 66 to 17 miles 
(27 km) west of Matachewan. A number of 
logging roads extend north and west from 
Highway 566 into the southern part of the 
area. Access to the northern part of the 
area is more difficult, particularly in 
McNeil, Robertson and parts of Fallon, 
Cleaver and Fasken Townships, where access by 
helicopter or float-equipped aircraft is 
desirable.

MINERAL EXPLORATION: With the discovery of 
gold in Timmins in 1909, the waterways of 
the Radisson Lake area (primarily the Montreal 
and Whitefish Rivers), provided the most 
convenient canoe route between Elk Lake, 
Matachewan and Timmins. As a result, many 
prospectors flooded the area, but most of 
the exploration was confined to the more 
accessible southern and eastern parts of the 
area.

Gold was discovered at two properties in 
the southern part of Powell Township, near 
the town of Matachewan, in 1916. These dis 
coveries subsequently led to the incorporation 
of Young Davidson Mines Limited and Matach 
ewan Gold Mines Limited, both of which began 
production in 1934, and ceased operations in 
the mid-1950s.

In 1930, gold was discovered in the north- 
northwest part of Bannockburn Township (SW 
part of Radisson Lake area). Production 
began from Ashley Gold Mining Corporation 
Limited in 1932, and when operations ceased

in 1934, approximately 150,000 tons of ore 
had been milled.

Although numerous other gold showings 
have been found in the Radisson Lake area, 
none have proven to be economic.

More recently, a few ground and air 
borne geophysical surveys have been con 
ducted in the Radisson Lake area by a number 
of companies. Minor follow-up diamond dril 
ling failed to disclose anything of economic 
importance. One of the largest and most 
intensive surveys in the area was undertaken 
by Denison Mines Limited in 1965 (Regional 
Geologist's files, Ontario Ministry Natural 
Resources, Timmins). Airborne electromag 
netic and magnetic surveys were completed 
for a large part of western Robertson Town 
ship. Follow-up ground geophysics failed to 
warrant additional work on the property.

In 1974, the Ontario Division of Mines 
contracted Questor Surveys Limited to con 
duct airborne electromagnetic (INPUT) and 
magnetic surveys of a large part of the 
Radisson Lake area (ODM 1975). The results 
of the survey, released in the spring of 
1975, led to a minor staking rush.

GENERAL GEOLOGY: Bedrock in the area con 
sists of Early Precambrian (Archean) meta- 
volcanic and plutonic rocks. Extensive 
drift mantles much of the northern part of 
the area.

The oldest rocks consist of a basaltic 
sequence confined mainly to the southern and 
central portions of the map-area. The dark 
green colour and high magnetic expression 
(GSC 1970) of these volcanic rocks suggests 
an iron-rich tholeiitic composition. Minor 
ultramafic pyroclastic rocks and flows and 
associated magnesium-rich basalts occur 
toward the bottom of the basaltic sequence, 
and are best exposed in the Matachewan area 
to the south. An overlying pyroclastic unit 
composed almost entirely of massive andesitic- 
dacitic crystal tuff and tuff-breccia extends 
across much of the south central part of the 
map-area and forms the uppermost volcanic 
succession in the area. Small plugs and sills 
of gabbro and ultramafic intrusions are local 
ly common and found mainly toward the top of 
the basaltic sequence.

The southern portion of a large stock of 
granodiorite extends into the northwest part 
of the area, and the southern extension of 
the Watabeag Lake batholith underlies much of 
the northeast part of the area. Part of the 
Cairo stock of hornblende syenite (Lovell 
1967) underlies the southeast part of the 
area.

North-trending diabase dikes, forming 
part of the Matachewan dike swarm (Fahrig
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et al. 1965), intrude all the Early Precam 
brian rocks in the area.

Relatively flat lying Middle Precambrian 
sedimentary rocks of the Cobalt Group outcrop 
in the southwest part of the area and uncon- 
formably overlie the Early Precambrian rocks.

STRUCTURAL GEOLOGY: The major structure is 
an eastward plunging syncline, the axial 
trace of which extends east-west across the 
south central part of the map-area.

The northwest-trending Montreal River 
and Cross Lake Faults (Pyke et al. 1973) 
traverse the area; minor subparallel faults 
are common. Numerous north-trending linea 
ments, some of which delineate faults, are 
common.

ECONOMIC GEOLOGY:

Gold: With the exception of the Ashley mine, 
none of the numerous gold showings in the 
area have proven to be economic. Virtually 
all the known gold mineralization is assoc 
iated with quartz veining which occurs in a 
variety of host rocks of which basalt and 
syenite are the most common. In addition, 
minor gold occurrences are related to iron 
formations, and others to veins of quartz 
feldspar porphyry (Rickaby 1932) and syenite 
(Dyer 1935). A large number of showings, 
especially in the area near Matachewan, 
received considerable exploration work during 
the 1930s.

At the Ashley mine, gold was mainly 
confined to two large quartz veins. The host 
rocks for the veins are largely pillowed and 
massive basalts (Rickaby 1932). Abundant 
fine-grained serpentinite is present on the 
mine dumps, and undoubtedly formed part of 
the nearby wall rock.

Copper and Molybdenum: Minor chalcopyrite 
and molybdenite occur in a number of quartz 
veins associated with small plugs of syenite 
and diorite in Baden and Powell Townships 
(Lovell 1967) .

Airborne Electromagnetic Survey: The air- 
borne EM (INPUT)survey flown for the Ontario 
Division of Mines, outlined a number of 
anomalies; however, most of these are located 
immediately south of the map-area. In 
general, many of the INPUT anomalies appear 
to be localized near the contact between 
ultramafic rocks (both intrusive and extru 
sive varieties) and the enclosing mafic 
metavolcanics and metasediments. Inter 
calated iron formation also locally contri 
butes to some of the anomalies.
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No.16 RAMORE AREA, DISTRICTS OF 

TIMISKAMING AND COCHRANE 

L.S. Jensen

ODM
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LOCATION MAP Scale: l inch to 25 miles

INTRODUCTION: In 1974, a two-year project 
consisting of geological compilation and 
mapping was initiated in the Ramore area. 
The Ramore map-area adjoins the Magusi River 
map-area to the east (Jensen 1972) and the 
Watabeag map-area to the west (Pyke 1974) and 
when completed will be part of a series of 
contiguous geological maps to be published at 
a scale of l inch to l mile of the Timmins- 
Kirkland Lake area.

Because the field mapping was nearly 
completed in the 1974 field season, the 1975 
field season was mainly devoted to the pet 
rology and chemistry of volcanic rocks within 
the map-area. For the main information on 
the area, the reader is referred to the 
"Summary of Field Work, 1974, by the Geo 
logical Branch" (Jensen 1974). The results 
of this season's study indicate a belt of

Geologist, Precambrian Geology Section, Geo 
logical Branch, Ontario Division of Mines, 
Parliament Buildings, Toronto.

volcanic rocks belonging to the alkali 
olivine basalt series within the map-area.

LOGATION: The Ramore area is bounded by 
Latitudes 48 0 15' and 48 0 30'N and by Longi 
tudes 80 0 00' and 80 0 30'W and covers about 
400 square miles (1000 km2 ). The area 
encompasses Barnet, Cook, Playfair, Black, 
Benoit and Melba Townships and parts of 
Bowman, Hislop, Guibord, Michaud, McCann, 
Tolstoi, Terry, Lee, Maisonville and Bern 
hardt Townships, and includes, within its 
boundaries, the hamlet of Ramore and the 
settlements of Wavell and Bourkes, all 
located along the Ontario Northland Railway 
right-of-way. The gold-mining community of 
Holtyre is also within its boundaries. For 
access to the area see Jensen (1974) .

MINERAL EXPLORATION: See Jensen (1974) .

GENERAL GEOLOGY: Bedrock consists of Early 
Precambrian sedimentary and volcanic rocks, 
generally of low metamorphic grade (prehnite-
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pumpellyite-quartz facies), Middle Precam 
brian (Huronian) sedimentary rocks and one 
northeast-trending diabase dike that is con 
sidered to be of Late Precambrian (Keween 
awan) age. In addition, kimberlite dikes of 
unknown age cut the Early Precambrian rock 
in Michaud Township. Pleistocene deposits 
of till, esker deltaic sand, beach sand, and 
varved clay overlie the bedrock throughout 
the area.

The Destor-Porcupine Fault trends east 
through the north part of the map-area in 
Michaud, Guibord and Hislop Townships. 
Steeply dipping Early Precambrian metasedi- 
ments and metavolcanics face north, north of 
the fault, and face south, south of the fault. 
North of the fault in Hislop Township, the 
Early Precambrian rocks appear to be mainly 
metasediments intercalated with a few meta- 
volcanic flows. To the east in Guibord 
Township these grade laterally into predom 
inantly metavolcanic flows with a few inter 
calated metasediments. Metasediments occur 
south of the Destor-Porcupine Fault strati- 
graphically below the metavolcanics which 
have intercalated sedimentary units indicat 
ing a gradual facies change between the sedi 
mentary rocks and the volcanic rocks to the 
south. The metasediments are turbidites 
comprising greywacke and argillite with some 
interbedded chert; they are composed of 
volcanic material presumably derived from a 
nearby volcanic terrain to the southeast.

The metavolcanics intercalated with the 
metasediments and immediately above the 
metasediments south of the Destor-Porcupine 
Fault are ultramafic lava flows and volcanic 
rocks belonging to the alkali olivine basalt 
series (Irvine and Baragar 1971). The 
alkali olivine series volcanic rocks form a 
group that extends east from Bowman Township, 
as far as Harker Township, a distance of 
approximately 40 miles (60 km), and is far 
more extensive than previously believed 
(Jensen 1974) . Alkali volcanic rock of both 
the sodic series and the potassic series 
occur in the form of alkalic picrite basalt, 
hawaiite, mugearite, benmorite, trachyte, 
tristanite and K-rich trachyte. A few 
nephelinites are also present in the series 
as well. The ultramafic rocks comprise peri- 
dotitic flows, talc-chlorite schist and 
green carbonate.

Timiskaming-type sedimentary rocks 
occur among the alkali volcanic rocks in 
Hislop, Playfair, Guibord and Cook Townships. 
They consist of conglomerate, greywacke and 
argillite of turbidite origin. Apart from 
those found by the author in Cook Township, 
these Timiskaming-type rocks have been pre 
viously described by Prest (1956) . A section

of Timiskaming-type rock some 6,000 feet 
(2000 m) thick is exposed in Cook Town 
ship and has been divided by the author 
into 13 rock-units which consist of carbonate- 
pebble conglomerate, arkose, argillite, 
trachyte and hawaiite.

The metavolcanics which overlie the 
alkalic volcanic flows and intercalated 
ultramafic flows to the south are thought to 
belong to the Kenojevis Group (Latulippe 
1966) which, in Quebec, has been correlated 
westward to the Ontario-Quebec boundary by 
Dimrochl (personal communication). These 
rocks and other rock types in the map-area 
are described in the previous Summary of 
Field Work (Jensen 1974) .

ECONOMIC GEOLOGY:

Gold and Silver: Although gold and silver 
mineralization has been reported in several 
localities within the map-area, the most 
favourable locations of mineralization appear 
to be near and within zones of ultramafic 
volcanic rocks associated with alkali vol 
canic rocks rich in K20. For additional 
detail, see Jensen (1974) and Pyke (1975). 

The presence of alkali volcanic rocks 
and ultramafic volcanic flows intruded by 
syenite suggests that gold and silver 
mineralization in the map-area is similar 
to gold and silver mineralization in the 
Kirkland Lake-Larder Lake area 20 miles 
(32 km) to the southeast where major deposits 
of gold and silver are mined.
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No.17 KELVIN AND CABOT TOWNSHIPS, 

DISTRICT OF SUDBURY 

M.W. Carter1

ODM

LOCATION MAP Scale: l inch to 25 miles

LOCATION: Kelvin and Cabot Townships lie 
between Latitudes 47 C 40' and 47 0 45'30"N, and 
Longitudes 81 C 12' and 81 0 27'30"W. Access is 
poor for both townships. The eastern part of 
Kelvin Township can be reached by the Grassy 
Lake road which leads northward from Highway 
560 in northwestern Macmurchy Township. The 
northwestern part of Kelvin Township can be 
reached by a logging road leading westward 
from the Grassy Lake Road in Kemp Township. 
The northwestern part of Cabot Township can 
be reached by following that branch of the 
Grassy Lake road leading westwards to Matta 
gami Lake from Kemp Township.

Both townships were mapped at a scale of 
l inch to ^ mile in the summer of 1975.

MINERAL EXPLORATION*: Recorded prospecting 
activity in the map-area began in 1946 in 
Cabot Township and in 1957 in Kelvin Town 
ship. In Cabot Township there was a lull in 
activity until 1961 when renewed activity 
began and continued intermittently until

1972. Similarly, in Kelvin Township, there 
was a lull in activity from 1958 to 1967 from 
which time onwards activity continued until 
1971. Exploration activity was directed to 
the search for gold and silver and base 
metals including molybdenum, cobalt, nickel, 
copper, lead and zinc.

Cabot Township*: In 1946, the first recorded 
exploration activity was by D.A. Anderson who 
diamond drilled 17 holes totalling 5,217 feet 
(1590 m) on the property of Claw Lake Gold 
Mines Limited in southern Cabot Township. In 
the same year C.S. Longley carried out geo 
logical mapping on the same property. This 
was followed in 1961 by trenching. Then, in 
1965, Continental Diamond Drilling and 
Exploration Company Limited drilled one 
diamond-drill hole for 805 feet (245 m).

In 1961, E.L. MacVeigh undertook geo 
logical mapping, ground electromagnetic and 
magnetic surveys on the property of Jonsmith 
Mines Limited in the central part of Cabot

Geologist, Precambrian Geology Section, Geo 
logical Branch, Ontario Division of Mines, 
Parliament Buildings, Toronto.

information from Resident Geologist's files, 
Ontario Ministry of Natural Resources, Kirk 
land Lake.
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Township. In the same year 13 diamond drill 
holes were put down by E.L. MacVeigh on the 
same property for a total length of 1,092 
feet (332.8 m). In the following year, 1962, 
pitting was carried out by the owners. This 
was followed by the sinking of 37 diamond- 
drill holes by Jonsmith Mines Limited, for a 
total of at least 4,517 feet (1377 m).

In 1969, Kennco Explorations (Canada) 
Limited carried out trenching and geological 
mapping on the Galata property in southwest 
Cabot Township, and later, in 1970, Geosearch 
Consultants Limited carried out ground Turam 
electromagnetic surveys.

C.S. Longley in 1971 carried out geo 
logical mapping on the Canadian Johns- 
Manville Company Limited property at Claw 
Lake in southern Cabot Township. In the 
same year Bondar-Clegg and Company Limited 
did biogeochemical surveys which were fol 
lowed in the period 1971-1972 by electro 
magnetic surveys carried out by R. Hallock. 
Finally, in 1972, a ground magnetic survey 
was undertaken by G. Edwards to locate any 
diabase dikes on the property.

Kelvin Township*: In the winter of 1957- 
1958, five diamond drill holes totalling 
2,303 feet (701.9 m) were drilled by Pay 
master Consolidated Mines Limited on their 
property in east-central Kelvin Township.

In 1967, Scope Mining and Exploration 
Consultants Limited carried out ground mag 
netic and electromagnetic work on the property 
of Talisman Mines Limited in eastern Kelvin 
Township.

Timiskaming Nickel Limited in 1967 
drilled four diamond-drill holes for 2,179 
feet (664.2 m) on their property in east- 
central Kelvin Township. In the next year, 
1968, Lockwood Survey Corporation Limited 
carried out airborne electromagnetic and 
magnetic surveys on the property. Then in 
1971, Canada Petroleum Company Limited sank 
four diamond-drill holes for 1,989 feet 
(606.2 m).

GENERAL GEOLOGY: The Townships of Kelvin and 
Cabot were first mapped in 1925 by F.L. 
Finley (Gledhill 1926) at a reconnaissance 
scale of l inch to 1^ miles as part of a 
larger area comprising the Townships of 
Burrows, Kemp, Mond, Cabot, Kelvin and Natal. 
The southern parts of both Cabot and Kelvin 
Townships were later remapped by H.C. Laird 
in 1933 (Laird 1934) as part of a larger area

*Information from Resident Geologist's files, 
Ontario Ministry of Natural Resources, Kirk 
land Lake.

covering the Townships of Champagne, London 
derry, Miramichi, Asquith, Groves, Brunswick, 
Connaught, Churchill, and Kelvin and Cabot. 
This area was mapped at a reconnaissance 
scale of l inch to l mile.

The map-area is underlain by Early to 
Late Precambrian rocks which are covered by 
a mantle of Pleistocene and Recent deposits.

The Precambrian rocks comprise a mafic 
to felsic metavolcanic sequence, ultramafic 
rocks, intrusive felsic to intermediate 
plutonic rocks, and diabase dikes.

Chemically, the metavolcanic rocks are 
believed to comprise a suite of subalkalic 
and alkalic rocks. The former consist of 
basalt, andesite, dacite and rhyolite 
(rarely), extruded as flows and pyroclastic 
deposits. The mafic and intermediate flows, 
which show pillowed structures, were extruded 
subaqueously. A coarse facies of pyroclastic 
rocks is well developed in central Cabot and 
central Kelvin Townships and are interlayered 
with finer, well bedded pyroclastic rocks. 
The coarse pyroclastic rocks are intermediate 
in chemical composition. A sequence of finer 
pyroclastic rocks and interlayered metasedi- 
ments is well developed in eastern Kelvin 
Township; the pyroclastic rocks show graded 
bedding. These pyroclastic rocks are inter 
mediate in composition. The metasediments 
comprise chert and argillite. The alkalic 
metavolcanics comprise trachyte to trachy 
basalt and are light pink, dark red and 
reddish black in appearance. These rocks are 
best developed in the southern part of Cabot 
Township at Claw Lake. They comprise flows 
and pyroclastic rocks. Interlayered with 
the metavolcanics are black serpentinites 
showing spinifex texture. These are best 
exposed in eastern Kelvin Township, where 
they are intercalated with the finer pyro 
clastic rocks and metasediments.

Intrusive felsic plutonic rocks are best 
exposed in northwestern Cabot Township. Por 
phyritic biotite and biotite-hornblende 
granite are the major rock types. These 
rocks contain anhedral phenocrysts of quartz 
^ inch (1.3 cm) across, and euhedral pheno 
crysts of feldspar up to 3 inches (7.6 cm) 
across, but the average size of the feldspars 
is about lh inches (3.8 cm). Smaller areas 
of quartz-feldspar porphyry, syenite and 
diorite occur as minor intrusions at Claw 
Lake.

Diabase dikes ranging in width from 
about 50 feet (15 m) to 200 feet (60 m), 
aphyric or porphyritic, form three dike sets: 
a NNW-trending set which is the most promin 
ent; and east-trending set; and a northeast- 
trending set. The NNW- and east-trending sets 
are black, magnetic and where porphyritic,
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contain phenocrysts of yellow feldspar up to 
2 inches (5 cm) long and weather to a dark 
reddish-brown colour. The east-trending set 
is younger. The northeast-trending dikes are 
dark green in colour and are non-magnetic. 
Their age relationship to the others is not 
known.

Cenozoic deposits comprise sand, gravel 
and alluvium. Sand deposits are the most 
important and are best developed in north 
western Cabot Township where they form 
numerous east-trending, south-facing convex 
ridges, and mantle large areas of Precambrian 
rocks. Swamp deposits cover large areas in 
central Kelvin Township.

STRUCTURAL GEOLOGY: The metavolcanics are 
folded about a N45E-trending axis in Cabot 
Township which veers to an east and ESE trend 
in the northern part of Kelvin Township. 
However, east of the Michiwakenda Lake Fault, 
the bedded pyroclastic rocks and metasediments 
are folded about north-trending axes in the 
southern part of Kelvin Township, and about 
east-trending axes in the northeastern part 
of the township.

The most important lineament is the 
Michiwakenda Lake Fault which occurs in 
southeastern Kelvin Township. The fault 
trends N30W, and is about 4 miles (6 km) long.

ECONOMIC GEOLOGY*:

Copper: Copper occurs in three associations: 
as disseminated chalcopyrite associated with 
pyrite in fractures in intensely fractured 
and altered white felsitic metavolcanics; as 
massive chalcopyrite and bornite with magne 
tite and gold as narrow streaks on joint 
planes in and near metasediments and meta 
volcanics; and in dacitic agglomerates assoc 
iated with graphitic horizons. Copper 
occurs in the first association on the Elmer 
Galata property in southeast Cabot Township; 
the best assay from chip sampling by T.E. 
Webster in 1969, returned 0.1 percent copper 
over 20 feet (6 m). An example of the second 
association is on the Jonsmith Mines Limited 
property in central Cabot Township. Assays 
of samples obtained from drilling by E.L. 
MacVeigh gave a best assay of 0.24 percent 
copper over 5.5 feet (1.5 m) in 1961. The 
third association occurs on the Talisman 
Mines Limited property in eastern Kelvin Town 
ship where company assays of drill core re 
turned 0.07 percent copper over 5 feet (1.5 m)

*Information from Resident Geologist's files, 
Ontario Ministry of Natural Resources, Kirk 
land Lake.

Gold: Gold occurs as impregnations assoc 
iated with pyrite in banded slate and grey 
wacke interlayered with metavolcanics on the 
Jonsmith Mines Limited property in central 
Cabot Township, and with nickel in carbona- 
tized breccia associated with tuff on the 
Paymaster Consolidated Mines Limited property 
in east-central Kelvin Township. In the 
former occurrence, assays from channel 
sampling gave S2.00-S3.00 per ton in gold 
(gold at S37.75 per ounce, 1963 price) as 
reported by E.L. MacVeigh. In the second 
occurrence company assays of carbonatized 
breccia from drilling by Paymaster Consoli 
dated Mines Limited returned 0.02 ounces gold 
per ton over 60 inches (1.5 m).

Lead and Zinc: Lead and zinc occur in a 
pyritic-graphitic horizon veined with calcite 
and interlayered with tuff on the Timiskaming 
Nickel Limited property in east-central Kelvin 
Township. Drill core from drilling by Canada 
Petroleum Company is reported to contain 
0.319 percent zinc and 0.13 percent lead 
over 5 feet (1.5 m).

Molybdenum: Molybdenum occurs as molybden 
ite, as fracture fillings and disseminations 
in milky quartz veins in pink granitic quartz 
porphyry and quartz diorite, associated with 
galena, chalcopyrite, gold and pyrite. These 
occurrences are on the Claw Lake Gold Mines 
Limited property in south Cabot Township. 
The best assay from chip sampling by R.B. 
Graham in 1961 gave 1.21 percent MoS2 over 
1.8 feet (0.54 m) from a vein 138 feet 
(41.4 m) long and averaging 4 feet (1.2 m) 
wide. The strike of the vein is N10E and 
the dip is 55 to 67 east.

Nickel: Nickel occurs as. millerite or nickel 
arsenide in cross fractures in greywacke and 
slate associated with mafic metavolcanics on 
the Jonsmith Mines Limited property in central 
Cabot Township, or in carbonatized breccia 
associated with tuffs on the Paymaster Con 
solidated Mines Limited property in east- 
central Kelvin Township. On the Jonsmith 
Mines Limited property, assays from sampling 
returned 0.5 percent nickel over 4 feet 
(1.2m) as reported by E.L. MacVeigh. 
Analyses obtained by Paymaster Consolidated 
Mines Limited of core from drilling on the 
carbonatized breccia occurrence returned 0.1 
percent nickel over 60 inches (1.5 m).

Silver and Cobalt: These two elements occur 
together as native silver and smaltite assoc 
iated with chalcopyrite, galena and arseno 
pyrite in quartz-calcite Veins in metavol 
canics on the Jonsmith Mines Limited property
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in central Cabot Township. The best silver 
assay from channel samples taken by E.L. 
MacVeigh in 1961, returned 44.45 ounces 
silver per ton over 10 inches (25 cm) from a 
vein striking N20-50W and dipping 50SW, which 
was 90 feet (27 m) long and 3 inches (8 cm) 
to 24 inches (61 cm) wide. The best cobalt 
assay from this vein taken by E.L. MacVeigh 
was 5.89 percent cobalt.

REFERENCES

Gledhill, T.L.
1926: Notes on the South Part of the

Grassy River Area; Ontario Dept. 
Mines, Vol.35, pt.6, p.77-82 
(published 1927) . Accompanied by 
Map 35j, scale l inch to 1^ miles.

Laird, H.C.
1934: Geology of the Makwa-Churchill

Area; Ontario Dept. Mines, Vol.43, 
pt.3, p.37-80 (published 1935). 
Accompanied by Map 43c, scale l 
inch to l mile.

79



No.18 JARVIS LAKE-GARDEN RIVER AREA, 

DISTRICT OF ALGOMA 

Gerald Bennett 1

ODM

LOCATION MAP Scale: 1 inch to 25 miles

LOCATION AND ACCESS: Two adjacent areas were 
mapped during the 1975 field season. The 
first is located about 12 miles (19 km) 
northeast of Sault Ste. Marie, and is 
bounded by Longitudes 84 0 00' to 84 0 15'W and 
Latitude 46 0 37'30"N and the northern boundary 
of Indian Reserve 14. This area, which will 
be referred to as the Duncan Township Area, 
consists of most of Duncan Township and parts 
of Kehoe, Tarentorus and Aweres Townships. 
It is easily accessible by logging roads from 
Sault Ste. Marie.

The second area mapped, which will be 
referred to as the Chesley Township Area, 
adjoins the northeast corner of the Duncan 
Township area and is bounded by Latitudes 
46 0 37'30" to 46 0 45'N and Longitude 84 0 00'W 
and the eastern boundary of Chesley and 
Whitman Townships. Access to the northern 
portion of the area is obtained by an all- 
weather gravel road.

Geologist, Precambrian Geology Section, Geo 
logical Branch, Ontario Division of Mines, 
Sault Ste. Marie.

The southern portion of this area, 
essentially Chesley Township, is undeveloped 
and is accessible only with difficulty by 
canoe along the Garden River and by a few 
trails.

These two map-areas adjoin the area 
mapped in 1974 (Bennett 1974). All three 
make up the Jarvis Lake-Garden River Area.

DUNCAN TOWNSHIP AREA

MINERAL EXPLORATION: The discovery of uran- 
iferous quartz pebble conglomerate near Maud 
Lake (Hay 1964) prompted exploratory diamond 
drilling for uranium in Duncan Township. In 
1968, Rio Algom Mines Limited drilled one 
hole to 487 feet (149 m) south of Maud Lake 
(Regional Geologist's files, Ontario Ministry 
of Natural Resources, Sault Ste. Marie). 
During 1967 and 1968, Weyerhaeuser Canada 
Limited carried out a diamond drilling pro 
gram and geological mapping in the area but 
the results of this work are not yet avail 
able.
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GENERAL GEOLOGY: The oldest rocks of the 
area are a thick sequence of Early Precam 
brian metavolcanics which underlie much of 
the eastern half of Duncan Township. The 
metavolcanics consist mainly of mafic flows 
and intercalated dacitic metavolcanics, 
including tuff and volcanic breccia. Minor 
amounts of siltstone, greywacke and iron 
formation are also present.

The metavolcanics are intruded by a 
variety of related Early Precambrian 
granitic rocks ranging from quartz diorite 
to porphyritic quartz monzonite.

The western and southern portions of the 
area are underlain by Middle Precambrian 
rocks referred to as the Soo Series by 
Mcconnell (1926) . The oldest member of the 
Soo Series has been termed the Driving Creek 
Formation by Mcconnell and corelated with 
the Livingstone Creek Formation by Roscoe 
(1969) and Frarey (1971). The Driving Creek 
Formation consists mainly of pale-grey 
weathering, pale-grey to buff, fine-grained 
subarkose, and minor fine-grained ortho 
quartzite, greywacke and conglomerate.

The Driving Creek Formation is overlain 
by a sequence of generally fine-grained, 
amygdaloidal, mafic flows termed the Duncan 
Greenstone by Mcconnell (1926) and equated 
with the Thessalon Formation by Frarey (1967).

The mafic flows appear to have undergone 
greenschist facies regional dynamothermal 
metamorphism. Limited chemical data suggests 
that the flows are tholeiitic basalts. Minor 
amounts of clastic rocks are interbedded with 
the basalts only at the base and top of the 
formation. Pillow structures are also 
developed at the top of the sequence.

The Duncan Greenstone is overlain by a 
thick sequence of clastic rocks termed the 
Aweres Formation by Mcconnell and tentatively 
correlated"with the Mississagi Formation by 
Roscoe (1969). Where it immediately overlies 
the Duncan Greenstone, the Aweres Formation 
consists of coarse, thick-bedded, ortho- 
conglomerates and paraconglomerates consist 
ing largely of Duncan Greenstone megaclasts 
with accessory quartzite megaclasts in a 
dark, fine-grained matrix. A few hundred 
feet above the base, granitic megaclasts are 
present and become more abundant higher in 
the sequence. Interbedded arkose and feld 
spathic quartzite are present in all except 
the lowermost conglomerate sequence and be 
come the predominant lithology between Trout 
Lake and Mabie Lake in the western portion of 
the area.

A small area of siltstone, arkose and 
paraconglomerate of the Gowganda Formation 
occurs in the extreme southeastern portion of 
the Duncan Township Area.

Diabase dikes of at least three ages, 
corresponding to the Matachewan (Early Pre 
cambrian), Nipissing and Sudbury types, have 
been identified in the map-area. Pink to red 
syenitic or granophyric dikes appear to be 
spatially associated with Nipissing dikes. A 
quartz-feldspar porphyry dike on Maud Creek 
closely resembles some Keweenawan porphyries.

A formerly unmapped intrusion of Nipis 
sing Diabase up to 3,000 feet (900 m) in 
outcrop width extends from the southeastern 
corner of the map-area to the northern 
boundary of the map-area north of Dead Horse 
Lake.

STRUCTURAL GEOLOGY: The Early Precambrian 
metavolcanics generally display a well- 
developed foliation which strikes NNW and 
dips steeply to the east.

A faint to moderately well-developed 
foliation is locally visible in the Duncan 
Greenstone, particularly in the highly 
amygdaloidal zones. This foliation is 
locally at a high angle to the upper contact 
of the formation.

The Middle Precambrian formations 
generally strike northwest and dip to the 
southwest, but many exceptions occur in the 
southern and eastern parts of the area.

Several faults were recognized on the 
basis of topographic lineaments, displace 
ments of rock units and shearing. A north- 
striking fault along the west side of Dead 
Horse Lake forms the contact between the 
Early Precambrian metavolcanics and the 
Middle Precambrian rocks in that area.

A major northeast-trending fault extends 
along the valley occupied by the Garden 
River. The contact between the Duncan Green 
stone and the overlying Aweres conglomerates 
appears to be a fault contact in the vicinity 
of Gordon Lake. Extensive shearing of rocks 
along Maud Creek indicates the presence of a 
northwest-striking fault.

ECONOMIC GEOLOGY:

Uranium: A thin clastic sequence occurs near 
the base of the Duncan Greenstone near the 
east shore of Maud Lake. The sedimentary 
assemblage includes argillite, arkose, grey 
wacke and radioactive quartz pebble conglom 
erate (Hay 1963). The general strike of the 
beds is northeast to east with dips of 20 to 
40 degrees to the southeast. Where examined, 
a conglomerate unit about 3 feet (1m) or so 
thick contains about 30 percent well-rounded 
quartz pebbles about l to 1^ inches (3 to 
4 cm) across in an iron-stained siliceous 
matrix containing sparse disseminated pyrite. 
Underlying this conglomerate is a polymictic
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paraconglomerate containing abundant clasts 
of pale-pink granite and mafic volcanic rocks 
similar to the Duncan Greenstone.

A few hundred feet (100 m) northeast of 
the above location a quartz pebble conglom 
erate containing abundant, irregular clasts 
of argillite was found to overlie dark grey 
argillite and to display a sharp, but highly 
irregular contact with it. Assay results 
from the localities are not yet available.

Copper: Scattered streaks of chalcopyrite 
up to l inch (3 cm) wide occur in a northwest- 
striking quartz vein, 4 to 12 inches (10 to 
30 cm) wide and exposed for a length of 6 
feet (2 m), near a diabase dike on the west 
shore of Maud Lake. A pit was sunk on this 
occurrence sometime ago.

A narrow northwest-trending quartz vein, 
4 to 14 inches (10 to 35 cm) wide and 500 
feet (150 m) long, intrudes greywacke and 
conglomerate along Maud Creek. A few 
patches of pyrrhotite and sparse chalcopyrite 
up to 2 by 6 inches (5 by 15 cm) were found 
within 30 feet (9 m) of the southeast end of 
the vein.

CHESLEY TOWNSHIP AREA

MINERAL EXPLORATION: About 1900, a chalco- 
pyrite-bearing quartz vein was discovered 
near the south shore of a small unnamed lake 
in western Chesley Township. Between 1901 
and 1903 the Ranson Copper Mining Company 
sank an inclined shaft to 214 feet (65.2 m) 
with a station at the 200-foot (60 m) level 
(Carter 1904, p.81).

During the same period additional shaft 
sinking and tunnelling was carried out on an 
adjoining property by the Taylor Copper Mines 
Company Limited. Both these occurrences were 
held by Glendale Mines and Properties Limited 
in 1947 and additional surface work was done 
by that company (Regional Geologist's files, 
Ontario Ministry of Natural Resources, Sault 
Ste. Marie).

In 1974, the Ranson prospect was option 
ed by Middle River Mines Limited, who carried 
out a limited diamond-drilling program in 
1975. The results of the drilling are not 
yet available.

GENERAL GEOLOGY: Most of the northern and 
eastern portions of the map-area are under 
lain by a granitic complex ranging in com 
position from diorite to quartz monzonite. 
Much of this complex consists of hybrid 
granitic rocks characterized by a great deal 
of small-scale textural and compositional 
variability.

The granitic rocks are intruded by a 
variety of diabase dikes, most of which 
strike in a northwest direction. For the 
most part, these dikes are probably of Early 
Precambrian age, but some Nipissing-type 
diabase is also present. Cobalt Group sedi 
mentary rocks, including thick sequences of 
Gowganda and Lorrain Formations, form a 
generally homoclinal assemblage which under 
lies most of the southwestern portion of 
Chesley Township.

The Gowganda Formation rests unconform- 
ably on an unweathered, irregular surface of 
pink granitic rocks which dips up to 45 
degrees to the southwest. The lowermost 
2,000 feet (600 m) of the Gowganda Formation 
consists mainly of polymictic paraconglomer 
ate and orthoconglomerate with interbedded 
sandstone and siltstone. As much as 1,000 
feet (300 m) of laminated argillite and silt 
stone overlies the predominantly conglomeratic 
sequence.

A thick sequence consisting predomin 
antly of pale-pink to red feldspathic 
quartzite and arkose overlies the laminated 
argillite and is considered to represent the 
base of the Lorrain Formation. The arkosic 
sequence is overlain by a thin unit of red 
to maroon sandstone which is in turn overlain 
by a thick sequence of white to pink quartz 
pebble conglomerate and quartzite, much of 
which contains abundant and conspicuous 
jasper clasts.

STRUCTURAL GEOLOGY: Foliation and gneissic 
layering in the granitic rocks generally 
strike south to southeast and dip steeply. 
For the most part the Cobalt Group rocks 
strike northwest and dip from 30 to 45 
degrees to the southwest.

A major fault along the Garden River is 
indicated by the abrupt termination of most 
of the Cobalt Group rocks north of the river.

Numerous topographic lineaments, visible 
on air photographs, suggest extensive fault 
ing within the granitic complex.
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No.19 KIRKPATRICK LAKE AREA, DISTRICT OF ALGOMA 

Krystyna M. Siemiatkowska

and

2A.E. Guthrie

ODM

LOCATION MAP Scale : 1 inch to 25 miles

LOCATION: The area consisting of Sayer 
Township (formerly Township ID) and the 
western part of LeCaron Township (formerly 
Township 1C), bounded by Latitudes 
46 0 37'30"N and 46 C 43'N and by Longitudes 
83 0 13'W and 82 C 58'W, is situated 36 miles 
(58 km) north of Blind River. Primary 
access is by float-equipped aircraft to 
Kirkpatrick Lake and other numerous lakes 
to the north. Kirkpatrick Lake can also be 
reached by an old road which extends north 
from Highway 546, through the southern part 
of Sayer Township. The Little White River 
can be forded in late summer during low water 
level, for there is no bridge on this route. 
Access to the eastern portion of LeCaron 
Township is provided by a rugged road 
leading to Dougall Lake from the secondary

Geologist, Precambrian Geology Section, Geo 
logical Branch, Ontario Division of Mines, 
Parliament Buildings, Toronto.

?
"Geological Assistant, Precambrian Geology 
Section, Geological Branch, Ontario Division 
of Mines, Parliament Buildings, Toronto.

road system northwest of the junction of 
Highways 546 and 639. Numerous portage 
trails link various lakes within the map- 
area.

MINERAL EXPLORATION: The area has been pro 
spected for copper since the beginning of 
the century and for uranium since the Blind 
River uranium discovery early in 1950. No 
recent exploration has been noted in the area,

In 1957, Aerosint Exploration Syndicate 
carried out an airborne radioactive survey 
between Kirkpatrick Lake and Horseshoe 
Lake for Carl and Blanch Mattaini and C.S. 
Johnson Group.

In 1968, Canadian Johns-Manville Com 
pany Limited carried out an airborne 
magnetic and radiometric survey followed by 
detailed geological mapping on a block of 
134 claims around Horseshoe Lake in con 
junction with exploration for uranium. 
Isolated potassium, uranium and thorium 
anomalies were encountered throughout the 
area (Assessment Files Research Office, Ont 
ario Division of Mines, Toronto, and Regional 
Geologist's files, Ontario Ministry of Nat 
ural Resources, Sault Ste. Marie).
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In 1954, Blue Lake Mining Syndicate 
diamond drilled two holes to depths of 753 
feet (230 m) and 396 feet (121 m) at the 
east end of Kirkpatrick Lake. Hole No. l 
intersected rocks of the Lorrain and 
Gowganda Formations and hole No. 2, rocks 
of the Lorrain Formation (Assessment Files 
Research Office, Ontario Division of Mines, 
Toronto). In 1965, Winston Mines Limited 
carried out ground electromagnetic and 
magnetic surveys at the west end of Kirk 
patrick Lake. In 1966, five diamond-drill 
holes were put down to a total of 2,145 
feet (654 m). No mineralization was 
encountered except for a small high grade 
gold intersection in one of the holes. 
Grab samples from a surface showing of a 
mineralized quartz vein is reported to 
have assayed 4.15 percent and 1.30 percent 
copper (Assessment Files Research Office, 
Ontario Division of Mines, Toronto). This 
surface showing was not located during 
the present mapping project.

GENERAL GEOLOGY: The map-area is located 
at the boundary between the Superior and 
Southern Provinces of the Canadian Shield. 
The rocks of the area previously mapped 
by Roscoe* (personal communication Giblin, 
P.E., Regional Geologist, Ministry of 
Natural Resources, Sault Ste. Marie) can 
be subdivided into six major units: (1) 
Early Precambrian metavolcanic and gneissic 
rocks; (2) Early Precambrian felsic plutonic 
rocks; (3) Early Precambrian mafic intrusive 
rocks; (4) Middle Precambrian sedimentary 
rocks of the Huronian Supergroup; (5) Middle 
Precambrian, post-Huronian mafic intrusive 
rocks; and (6) Pleistocene, and Recent 
unconsolidated sediments.

The oldest exposed rocks in the area 
are layered to massive, mafic to felsic 
metavolcanics which include flows and 
possibly pyroclastic and volcaniclastic 
sedimentary units. The metavolcanics occur 
as remnants of a northwest-trending steeply 
dipping belt not exceeding 1500 feet (450 m) 
in thickness. Strongly foliated and highly 
metamorphosed to amphibolite facies, these 
volcanic rocks are intruded by felsic 
plutonic rocks.

A hybrid phase of grey granitic to 
dioritic rocks with partially to totally 
digested xenoliths of metavolcanics are 
usually associated with the metavolcanic 
areas. Gneissic granitic rocks are present

''The map, although not published, was incor 
porated in the Compilation Series Map 2108 
(Giblin and Leahy 1967).

throughout, mostly as large inclusions in 
pink to grey granite. Mappable gneissic or 
migmatitic units with thin but persistant 
lateral banding were outlined. The gneiss 
shows well developed gneissosity with 
typical segregation into bands of granitic 
and amphibolitic rocks. West of Robb Lake 
a small area of peculiar orbicular amphibo 
litic rock was observed.

The felsic plutonic rocks range from 
a grey biotite-bearing trondhjemite to pink 
or grey hornblende-bearing granitif rocks. 
Xenoliths of metavolcanics, metasediments, 
and amphibolitic gneiss are abundant within 
and around strongly foliated gneissic 
and migmatitic areas. The granitic rocks 
are strongly to mildly foliated. Younger 
intrusions consist of pink leucocratic 
granitic rocks, aplitic and pegmatitic 
injections in the form of dikes, veins and 
small plutons.

The Early Precambrian mafic intrusive 
rocks consist of a northwest-trending swarm 
of amphibolitic diabase dikes. Most of 
these dikes are altered and slightly por 
phyritic, containing up to 10 percent 
phenocrysts of feldspar. Several dikes in 
the area contain a concentration of over 
60 percent phenocrysts. These dikes were 
classified as Matachewan-type diabases. The 
dikes are very irregular and seldom exceed 
200 feet (60 m) in width. They account for 
40 percent by area of the Early Precambrian 
basement rocks.

The rocks of the Huronian Supergroup 
unconformably overlie an ancient, gently 
undulating surface of the Early Precambrian 
basement. The unconformity is well exposed, 
consisting of basal rubble of untransported 
fragments derived directly the underlying 
rocks and infilled with mud or sand. A 
granitic wash (regolith) occurs in places 
instead of the basal rubble. This rock 
unit consists of disintegrated granitic 
clasts surrounded by an arkosic matrix 
derived directly from the granites below. 
Two deep paleotroughs, which are filled with 
Huronian sedimentary rocks, occur in the area 
at Town Line and Duval Lakes. No unconform 
ity is exposed here.

The oldest rocks of the Huronian 
Supergroup belong to the Gowganda Formation 
of the Cobalt Group. The Formation consists 
of at least three fluvial cycles of pink 
to red sandstone and arkose interbedded with 
orthoconglomerate- to paraconglomerate- 
bearing arkose and sandstone and laminated 
to massive siltstone and mudstone. The con 
glomeratic beds consist of predominantly 
pink granitic clasts; however, significant 
amounts of quartz, red sandstone, greenish
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mudstone and minor mafic igneous clasts are 
present in places. These sediments were not 
transported far and reflect the lithology 
of the basement rocks from which they were 
derived. The top of the Gowganda consists of 
laminated purple and grey siltstone and 
mudstone and a thin (less than 30 feet or 
9 m) unit of grey-green finely laminated 
siltstone overlain by massive purple silt 
stone to sandstone. The whole sequence 
grades from pink to orange feldspathic 
sandstone through green, fine- to medium- 
grained feldspathic sandstone with pale 
pink feldspar grains, into the Lorrain 
Formation.

The Lorrain Formation was subdivided 
into six units which from the base to the 
top are: (1) coarse-grained pebbly to 
non-pebbly, well cross-bedded, purple, red 
and green arkose with salmon pink feldspar 
grains, and detrital hematitic concentrations 
in foresets of cross-beds; (2) pink to 
purple, coarse-grained to conglomeratic at 
base, sandstone with clay pseudomorphs after 
feldspar; the basal conglomeratic unit 
contains minor fresh feldspar grains; (3) 
white to green, pebbly to non-pebbly sand 
stone with quartz-jasper pebble-bearing 
horizon known as puddingstone; fine-grained, 
clay-bearing, thin, green interbeds of 
silty sand are common throughout; (4) 
white, orange to red and purple, sugary 
hematitic sandstone, well cross-bedded 
and cross-laminated; (5) pink to buff, 
pebbly, cross-bedded sandstone with 
characteristically well rounded, white 
quartz and orange chert pebbles; (6) white, 
massive to pebbly orthoquartzite.

The extent of the Lorrain Formation 
outcrop is limited to the southern portion 
of the exposed Huronian sedimentary sequence 
which is cut off by a fault at its southern 
boundary.

The Huronian sedimentary rocks and 
Early Precambrian rocks are intruded by 
dikes of Nipissing-type gabbro. The dikes 
form prominent ridges in the area and 
delineate a dominant fracture pattern. The 
northeast-trending dikes are intruded along 
known fault zones. The dikes are highly 
magnetic and consist of fine- to coarse- 
grained amphibolite and granophyre with 
occasional porphyritic phases consisting 
of phenocrysts of pink plagioclase and 
occasionally blades of hornblende. The 
thickness of the Nipissing dikes varies 
from 100 feet (30 m) to 700 feet (210 m) . 
The larger dikes display coarser grained 
phases and granophyric phases. Many of 
these northwest-trending dikes resemble 
closely the Early Precambrian mafic dikes

both in their texture and their mineralogy.
A fine-grained felsic dike approximately 

10 feet (3 m) wide occurs on the west 
shore of the central bay of Kirkpatrick 
Lake. This pink to brownish dike is rich 
in hematite and pyrite.

STRUCTURAL GEOLOGY: The Early Precambrian 
metavolcanics and the granitic gneissic 
and migmatitic rocks exposed mainly west, 
northwest, and south of Kirkpatrick Lake 
have a generally east- to northeast-trending 
foliation and gneissosity which for the most 
part is steeply dipping. This predominant 
planar feature does approach a horizontal 
orientation in a few locations south of 
Kirkpatrick Lake. Local deflections from 
the overall foliation-gneissosity orien 
tations are very common, notably where 
many Early Precambrian mafic dikes intrude 
these basement rocks.

Faulting plays a major role in the 
map-area. Three sets of faults can be 
observed; a major ENE-trending set with 
large vertical and normal movement, probably 
related to the Flack Lake Fault system south 
of the map-area; a minor north-trending 
set with small right lateral displacement; 
and a northwest-trending set related to 
the jointing and fracture pattern in the 
basement rocks, along which all of the Early 
Precambrian mafic dikes were injected.

There are two dominant joint sets, both 
of which are steeply dipping to vertical. 
One set trends northwest, the other north 
east to east. These joint sets penetrate 
the Huronian sedimentary rocks and Early 
Precambrian basement rocks, but the 
jointing pattern appears to be particularly 
well defined in the Huronian rocks, specif 
ically in the sandstones. Faulting and 
jointing apparently controlled the emplace 
ment of nearly all the hydrothermal quartz 
veins found within the map-area.

The Huronian sedimentary rocks form an 
outlier on the Early Precambrian basement 
rocks of the Superior Province, and occur 
in a gently southeast-plunging syncline. 
The Lorrain Formation sandstones form topo 
graphic highs capping the more easily 
eroded Gowganda Formation which outcrops in 
abundance in the northern and western por 
tions of the outlier. The distribution of 
the sedimentary units, the very shallow 
dips of the beds and the paleocurrent 
directions indicate that deposition of the 
Gowganda and Lorrain Formations was con 
trolled by pre-existing southeast-trending 
paleotroughs in the Early Precambrian 
terrain. The dips of the'beds may reflect 
the original angle of deposition rather than
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tectonic folding, because no true plunging 
anticlines were observed. However, some 
minor, local folding is present but it is 
probably related to deformation caused by 
movement along faults and the intrusion of 
dikes. Alteration of the sedimentary rocks 
ranges from diagenesis to low greenschist 
facies metamorphism, in comparison to 
amphibolite facies in the Early Precambrian 
rocks.

ECONOMIC GEOLOGY: Slight radioactivity has 
been reported in the sandstones of the 
basal Lorrain Formation (Assessment Files 
Research Office, Ontario Division of Mines, 
Toronto). A geiger counter test during 
the course of field work showed the basal 
member of the Lorrain to be slightly radio 
active above background level. The radio 
activity is associated with concentrations 
of detrital hematite along cross-bedded 
foresets in the fresh feldspar-bearing 
sandstone beds .

Specularite-bearing quartz-carbonate 
veins associated with shear zones and 
Nipissing-type diabase intrusions are numer 
ous throughout the map-area. A few of 
these veins contained very minor disseminated 
chalcopyrite. The largest concentration of 
these veins occurs in the southwestern part 
of Sayer Township.

Winston Mines Prospect: A quartz vein 
traceable for 600 feet (200 m) in length 
and of unspecified width is reported to 
occur in Early Precambrian granitic rocks 
at the west end of Kirkpatrick Lake. Copper 
mineralization is apparently exposed in 
one section as chalcopyrite, bornite, 
copper-bearing pyrite, and tetrahedrite. 
Grab samples are reported to have contained 
4.15 percent and 1.30 percent copper. Dril 
ling did not reveal anything of economic 
potential except for a high-grade inter 
section of gold in the form of a nugget in 
hole number 3 (Assessment Files Research 
Office, Division of Mines, Toronto). This 
quartz vein and mineralization were not 
located during the mapping project although 
numerous other specularite-bearing quartz 
veins were observed in the general vicinity. 
The veins occur in Early Precambrian meta- 
volcanics and gneissic, hybrid granitic 
rocks and are associated with the main 
fault zone through Kirkpatrick Lake, and

with the Nipissing diabase dikes. The 
veins range in width from 10 feet (3 m) 
to 60 feet (20 m) and in places are exposed 
along strike for 50 feet (15 m) to 500 
feet (150 m) trending east to ESE.

Along the south shore of Kirkpatrick 
Lake a 300-foot (90 m) wide shear zone is 
associated with the major fault separating 
the Huronian sedimentary rocks to the north 
and the Early Precambrian granitic rocks to 
the south. Numerous magnetite and specular 
ite-bearing quartz veins ranging in thickness 
from 20 feet (6 m) to 150 feet (45 m) occur 
along this shear zone. North of the main 
fault zone on the north shore of Kirkpatrick 
Lake a 2-foot (0.6 m) thick quartz vein 
traceable for over ^ mile (400 m) in a 
northwest direction cuts the upper sandstone 
member of the Lorrain Formation. A grab 
sample collected by the authors yielded 
0.4 percent Cu, more than 10 percent Fe, 
and traces of Gr, Pb, Mo, Ni, Ti, V and Zn. 
Two miles (3 km) to the northeast, a 3-foot 
(0.9 m) thick quartz vein striking northeast 
for lij miles (2 km) cuts through several 
members of the Lorrain Formation. Two grab 
samples collected by the authors yielded 
0.20 percent tungsten at the east end of the 
vein and nil in the west end. Both samples 
contained major percentages of iron with 
traces of Cu, Gr, Pb, Mo, Ni, Ti, V and Zn.

Grab samples from a specularite-bearing 
quartz stringer set averaging 1-2 inches 
(2-5 cm) in width cutting Nipissing diabase 
on the north shore of the east section of 
Kirkpatrick Lake yielded no significant 
economic values. A sulphide-bearing quartz- 
carbonate segregation approximately l foot 
by l foot (0.3 m by 0.3 m) occurring in a 
Nipissing diabase dike on the east side of 
the north-trending bay of Kirkpatrick Lake 
sampled by the author yielded 0.65 percent 
copper.
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No.2O EMO, RHODES AND BOTHA TOWNSHIPS, 

DISTRICT OF SUDBURY 

B. Dressler

ODM

LOCATION MAP Scale: l inch to 25 miles

LOCATION: Emo, Rhodes and Botha Townships 
are located about 32 miles (51 km) northwest 
of Sudbury and bounded by Latitudes 46 0 35'20"N 
and 46 0 58'30"N and Longitudes 81 0 12'05"W and 
81 0 34'55"W.

The map-area lies north of Leinster and 
Tyrone Townships mapped by K.D. Card and 
H.D. Meyn (1969), south of Sweeny Township 
(Meyn 1973) and west of Roberts Township 
(Meyn 1971) .

Access to Emo Township is provided by 
Highway 144 from Sudbury and a gravel road to 
Onaping Lake. Two-thirds of Rhodes and Botha 
Townships are accessible by four-wheel drive 
vehicle via a network of logging roads. The 
intersection of the latter with Highway 144 
is about 8 miles (13 km) northwest of 
Cartier. The northern sector of Rhodes Town 
ship is accessible only by float-equipped 
aircraft.

Geologist, Precambrian Geology Section, Geo 
logical Branch, Ontario Division of Mines, 
Parliament Buildings, Toronto.

MINERAL EXPLORATION: Exploration has been 
carried out for iron, lead, zinc and copper 
at a number of localities in the map-area.

Several iron deposits have been tested 
by trenching, bulldozer stripping, geo 
physical methods and drilling. There are 
four occurrences of banded magnetite iron 
formation in Rhodes and Botha Townships, and 
one in Emo Township. In 1962, Ironco Mining 
and Smelting Limited and in 1971, The Hanna 
Mining Company carried out geophysical 
surveys north of Bennet Lake in Rhodes Town 
ship. Ironco Mining and Smelting Limited 
reported an iron formation over an approx 
imate combined width of 400 feet (120 m) and 
a total length of 1,800 feet (550 m). The 
iron formation dips vertically and is drag 
folded. In The Hanna Mining Company claim 
group, the mineralization is indicated by 
magnetic anomalies in a swampy terrain. West 
of Richardson Lake, also in Rhodes Township, 
a NW-striking band of iron formation can be 
traced for about 1.3 miles (2.1 km) and 
exploration was carried out by Ferco Mines 
Limited in 1962. In 1969, the occurrence was 
tested again by trenching and bulldozer strip 
ping for Erana Mines Limited. Samples vary
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from 30 percent to 60 percent Fe (Resident 
Geologist's files, Ontario Ministry of 
Natural Resources, Sudbury).

In Botha Township, iron formation out 
crops west of Mccrindle Lake. It was sur 
veyed by Explorers Alliance Limited in 1957 
and by Assembly Mines Limited in 1959. The 
companies reported a 2,000-foot (600 m) long, 
50-foot (15 m) wide, and NW-striking zone of 
iron formation. They also reported another 
1,200-foot (360 m) long and 20-foot (6 m) 
wide, east-striking zone west of Sandfly 
Lake. Assays of 32.63 percent and 39.72 per 
cent Fe were obtained from character samples 
from both occurrences (Resident Geologist's 
files, Ontario Ministry of Natural Resources, 
Sudbury).

In Emo Township, iron formation outcrops 
on the eastern shoreline of Onaping Lake. It 
was discovered during the 1975 field work.

Hematite and minor magnetite mineral 
ization are common in cataclastic and brec 
ciated granites and in quartz veins within 
these granites in the western part of Rhodes 
and the eastern sector of Emo Township. In 
1952, Head of the Lakes Iron Limited tested 
these occurrences by gravimetric and mag 
netic methods and by diamond drilling. The 
company reported a northerly trending, main 
breccia zone that is at least 200 feet (60 m) 
long and up to 20 feet (6 m) wide which con 
tains 30 percent to 40 percent hematite. In 
1961, Ironco Mining and Smelting acquired a 
group of claims covering this occurrence.

A lead, zinc and minor copper deposit, 
the Holmstrom Showing, is located west of 
Venetian Lake in Botha Township. In 1938, a 
geophysical survey on this occurrence was 
carried out by the Canamanscanco Mining Syn 
dicate for T.H. Holmstrom and in 1951, Osisko 
Lake Mines Limited obtained an option on the 
occurrence and drilled seven holes. A 
mineralized NW-striking zone was traced for 
300 feet (90 m) in metavolcanics.

Several other locations in areas under 
lain by "greenstones" have been explored for 
iron and base metals by prospectors.

GENERAL GEOLOGY: Emo, Rhodes and Botha Town 
ships are located in the southern part of the 
Superior Province. The bedrock comprises 
Early Precambrian metavolcanic rocks, meta- 
sediments, migmatites and granitic rocks, 
Middle Precambrian sedimentary rocks of the 
Huronian Supergroup and Middle to Late Pre 
cambrian diabase dikes. Sudbury-type 
breccias and pseudotachylites are common in 
some parts of the area and are related to the 
"Sudbury Event": either explosive volcanism 
or the impact of a meteorite. The bedrock is 
partly covered by unconsolidated, Pleis 

tocene glacial sediments.
The Early Precambrian metavolcanics and 

metasediments are the oldest rocks in the 
map-area and were found in all three town 
ships. They are remnants of a formerly con 
tinuous belt and the remnants range in area 
from less than l square foot (0.1 m 2 ) to more 
than l square mile (2.6 km 2 ).

The metavolcanics are basalt, quartz 
porphyry, mafic tuff and agglomerate, minor 
rhyodacite, rhyolite and rhyolitic or rhyo- 
dacitic tuff. All these rocks are regionally 
metamorphosed and only rarely are primary 
structures such as pillows and flow contacts 
preserved.

Early Precambrian metasediments are 
scarce. They are siltstone, quartz sandstone 
and banded iron formation.

Early Precambrian gabbro intrusions were 
observed west of Richardson Lake in Rhodes 
Township. They are foliated, like the meta 
volcanics which they intruded.

The metasediments and metavolcanics are 
intruded by granitic rocks. The granites 
contain inclusions of the older rocks, mainly 
close to large remnants of the former meta- 
volcanic-metasedimentary belt. Two types of 
granitic rocks are present: an older, 
coarse-grained, porphyritic variety, and a 
younger, medium-grained equigranular 
"granite". In addition, there are many veins, 
dikes and irregular bodies of pegmatite.

The southern portions of all three town 
ships are, in part, underlain by gneissic and 
migmatitic rocks of granitic to granodioritic 
composition. In many places, they contain 
bands or inclusions of amphibolites.

Early Precambrian mafic dikes are numer 
ous. They are younger than the granitic 
intrusions but older than the deposition of 
the Huronian sediments.

Middle Precambrian sedimentary rocks of 
the Huronian Supergroup unconformably overlie 
the older rocks and in many places are in 
fault contact with the basement rocks. They 
are remnants of a former, probably continuous, 
sedimentary cover. Only rocks of the Gow 
ganda and the Lorrain Formations outcrop in 
the map-area. The Gowganda Formation rocks 
are polymictic conglomerate, quartz sand 
stone, arkose and siltstone. The Lorrain 
Formation consists of medium-grained quartz- 
sandstone and of minor conglomeratic sand 
stone, quartz jasper pebble conglomerate and 
siltstone.

Nipissing diabase intrusions intrude all 
the foregoing rock formations. They consist 
of fine- to medium-grained, in places coarse- 
grained, hornblende or pyroxene gabbro. The 
intrusions are dikes or large, more or less 
irregularly shaped bodies.
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Undeformed, medium-grained olivine dia 
base dikes were observed in the southern part 
of Rhodes Township and in western Emo Town 
ship.

Pseudotachylites and Sudbury-type 
breccias are present throughout the map-area 
but were mainly found in the southern sectors 
of Rhodes and Emo Townships.

The Sudbury-type breccias consist of 
rounded or angular rock fragments set in a 
fine-grained or aphanitic, dark coloured 
matrix. The fragments are basement rocks 
or rocks of the Huronian Supergroup. Com 
monly they are locally derived. Inclusions 
of both Early and Middle Precambrian rocks 
may be found in one outcrop.

Both the pseudotachylytes and the Sud 
bury-type breccias occur mainly along a zone 
that extends in an easterly direction across 
the southern parts of all three townships.

STRUCTURAL GEOLOGY: The stratification in 
the Early Precambrian metavolcanics commonly 
strikes east and the foliation is parallel to 
the stratification in most places.

The Huronian rocks are weakly deformed. 
Folds were observed in only a few places, 
i.e. west of Onaping Lake (Emo Township) and 
on an island in Venetian Lake (Botha Town 
ship) . In all other places the deformation 
was caused by vertical movements and rotation 
of basement rocks. Consequently the Huronian 
rocks are commonly in fault contact with 
older rocks.

During the Late Precambrian the region 
was subjected to faulting. Major faults 
strike northwest to north-northwest and 
northeast to north-northeast. East striking 
faults are rare. Dips of all faults are 
steep to vertical.

ECONOMIC GEOLOGY:

Iron: Banded, magnetite iron formation has 
been reported from several locations within 
Botha and Rhodes Townships. During the 1975 
field work, another occurrence of iron form 
ation was discovered by the author, in Emo 
Township.

All the iron formation occurrences are 
in the metavolcanics. West of Richardson 
Lake in Rhodes Township, iron formation is 
interlayered with finely clastic metasedi- 
ments. Here, individual magnetite layers are 
from 8 mm to 89 cm thick and the total thick 
ness of all magnetite bands is 3.7 m. The 
dominant iron mineral of the iron formations 
is magnetite. West of Richardson Lake minor 
amounts of pyrite were observed.

In western Rhodes Township and eastern 
Emo Township, hydrothermal iron-oxides were

found in brecciated and cataclastic granites 
and in quartz veins within these granites. 
In places, these rocks contain up to 40 per 
cent hematite. Generally, the wider (5-15 
cm) quartz veins contain hematite; the thin 
ner veins (1-10 mm) mostly contain magnetite.

Lead. Zinc and (minor) Copper: A lead, zinc 
and minor copper deposit, the Holinstrom 
Showing, is located west of Venetian Lake in 
Botha Township. The northwest-striking 
mineralized zone is in rhyolitic metavolcanics 
close to a contact with mafic metavolcanics 
and has been traced for 300 feet (90 m) along 
strike. Massive sulphides (30 cm wide) are 
exposed by a pit containing appreciable 
values in lead and zinc, with a. little copper, 
silver and traces of gold. The surrounding 
rocks show scattered mineralization contain 
ing only low values of lead, zinc and silver. 
Sulphide minerals are galena, sphalerite and 
minor chalcopyrite. A chemical analysis of a 
selected grab sample yielded (letter from 
J.E. Thomson, Provincial Geologist, to T.H. 
Holmstrom, November 1949; filed with Resident 
Geologist, Ontario Ministry of Natural 
Resources, Sudbury):

Pb 
Zn 
Cu

S.53%
H.74%
Q.53%

Ag ... 2.91 ounces/ton 
Au ... 0.01 ounce/ton
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No.2l PEMBROKE AREA, DISTRICT OF

NIPISSING AND COUNTY OF RENFREW

S.B. Lumbers

QDM

LOCATION MAP Scale : l inch to 25 miles

LOCATION: The Pembroke area covers about 
2,000 square miles (5000 km2 ) and is bounded 
by Longitude 78 0 00'W and the Ottawa River, 
and by Latitudes 46 0 00'N and 45 0 30'N. The 
eastern part of Algonquin Provincial Park, 
Canadian Forces Base Petawawa, and the Towns 
of Petawawa, Pembroke, Eganville, Killaloe, 
and Madawaska are included in the area. 
During the 1975 field season, mapping was 
concentrated in the northern part of the 
region in the Townships of Edgar, Bronson, 
Wylie, Buchanan, Niven, Barron, Stratton, 
McKay, Petawawa, Guthrie, Master, Alice, 
Wilberforce, and Stafford.

MINERAL EXPLORATION: A large variety of 
mineral deposits have been explored and 
mined in the Pembroke area over the past 100 
years. The main deposits known are apatite, 
asbestos, clay, feldspar, fluorite, graphite, 
iron, magnesium, marl, mica, molybdenum, peat, 
pyrite, rare earth minerals, stone, uranium,

Curator of Geology, Royal Ontario Museum.

and sand and gravel. The only production 
attained has been from deposits of clay 
(for production of brick and tile), feldspar, 
mica, magnesium, stone (mainly for lime and 
aggregate), and sand and gravel. Present 
production is confined to stone and sand and 
gravel used for local construction purposes, 
and to magnesium and calcium produced from 
marble in Ross Township by Chromasco Corpor 
ation Limited.

GENERAL GEOLOGY: Most of the Pembroke area 
is underlain by rocks of the Grenville Pro 
vince of the Canadian Precambrian Shield. 
Several outliers of Ordovician limestone and 
minor associated shale and sandstone uncon- 
formably overlie the Precambrian rocks in 
the eastern part of the area, particularly in 
Alice, Stafford, Westmeath, Wilberforce, and 
Bromley Townships. These outliers are assoc 
iated with major faults of the Ottawa- 
Bonnechere Graben that extends across the 
eastern and northern parts of the area and 
westward into the Mattawa-Deep River area 
(Lumbers 1974) .
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In general, rock exposure is poor 
throughout the region due to an extensive 
cover of Quaternary deposits. Nevertheless, 
there are isolated zones of excellent expo 
sure, particularly in the northwestern and 
central parts of the map-area.

The Pembroke area straddles the boundary 
between Middle and Late Precambrian supra 
crustal sequences in the Grenville Province 
(see Ayres et al. 1971a). The Middle Pre 
cambrian supracrustal rocks, the oldest 
rocks, exposed in the map-area, extend south 
ward from the Mattawa-Deep River area 
(Lumbers 1974) into the northern and western 
parts of the Pembroke area. These rocks are 
mainly coarsely recrystallized derivatives 
of .moderately to well sorted sandstones con 
taining numerous intercalated units of shale, 
siltstone, and calcareous sandstones; marble 
is rare. The Late Precambrian supracrustal 
rocks dominate the southeastern part of the 
map-area and are a northeasterly extension 
of the marble-rich Late Precambrian supra 
crustal sequence (Grenville Supergroup) 
mapped in detail in the Counties of Hastings, 
Lennox and Addington, and Frontenac south- 
west of the Pembroke area (see Ayres et al. 
1971b) . In the Pembroke area, the Late Pre 
cambrian supracrustal rocks mapped during 
1975 are composed mainly of coarsely re 
crystallized derivatives of carbonate sedi 
mentary rocks, calcareous shale and siltstone, 
and arkosic sandstone.

Stratigraphic relationships between the 
two supracrustal sequences are yet to be 
worked out in detail. Preliminary results 
indicate that an unconformity or disconfor 
mity may separate the two sequences. The 
basal section of the Late Precambrian 
sequence is dominated by coarse-grained 
arkosic metasandstone that shows a facies 
change, probably both laterally and verti 
cally, into marble and calc-silicate meta- 
sediments.

Several intrusions of anorthosite suite 
rocks, mainly southerly extensions of bodies 
mapped previously in the Mattawa-Deep River 
area (Lumbers 1974), intrude the Middle 
Precambrian supracrustal rocks in the 
northern and western parts of the map-area. 
A large batholith composed mainly of gneissic 
quartz monzonite, and only partly mapped 
during 1975, underlies much of the Algonquin 
Provincial Park portion of the area. The 
batholith may extend southeastward into the 
northern parts of Richards, Fraser, and 
Alice Townships which are also underlain by 
gneissic quartz-monzonite. Preliminary 
geochronological data suggest that this 
batholith may be about 1,500 million years 
old (T.E. Krogh, personal communication).

Coarse-grained arkosic metasandstone of the 
basal portion of the Late Precambrian supra 
crustal sequence appears to lie unconform- 
ably upon the batholith in Stratton, Master, 
McKay, and Petawawa Townships. Although the 
batholith consists mainly of gneissic quartz 
monzonite, it also locally contains numerous 
amphibolite and metagabbro xenoliths and 
some gneissic rocks of the anorthosite suite. 
Thus, the possibility exists that the batho 
lith is genetically related to the anortho 
site suite rocks.

All of the rocks described above were 
subjected to an intense, Late Precambrian 
dynamic metamorphism that caused them to be 
coarsely recrystallized and deformed into 
gneisses. Mineral assemblages developed in 
the various gneisses are indicative of middle 
to upper almandine-amphibolite-facies tem 
perature and pressure conditions during the 
metamorphism. Most of the siliceous meta- 
sediments and the intrusive rocks containing 
potassic feldspar developed coarse-grained 
porphyroblasts of alkalic feldspar and 
lenticular aggregates of alkalic feldspar, 
quartz, and mica during this metamorphism. 
When the metamorphism was on the wane, 
granite pegmatite dikes were emplaced through 
out the metasediments and intrusive rocks. 
These dikes are particularly abundant in the 
coarse-grained arkosic metasediments that may 
mark the basal section of the Late Precam 
brian supracrustal sequence. Following this 
event, diabase dikes were emplaced along and 
nearby WNW-trending fault zones that are 
related to the Ottawa-Bonnechere Graben (see 
below). Some of these dikes are mylonitized, 
whereas others are massive and undeformed 
indicating a variation in age of dike em 
placement relative to faulting. Because some 
of the faults cut across Ordovician strata, 
some of the dikes are possibly Phanerozoic 
in age.

STRUCTURAL GEOLOGY: The gneissic metasedi 
ments and most of the intrusive rocks are 
complexly folded, and relatively tight, 
recumbent folds predominate. For the most 
part, foliation surfaces dip east to north 
east at angles less than 40 degrees, but near 
intrusive bodies, complex dome and basin 
structures dominate the metasediments. Both 
large and small scale structures in the meta 
sediments suggest that these rocks were 
subjected to polyphase deformation which 
culminated during the Late Precambrian meta 
morphism. Broad open folds and gentle 
flexures are superimposed on the main 
structural fabric of the gneisses and are 
related to the postmetamorphic uplift and 
cooling history of the area. The late granite
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pegmatite dikes commonly follow these folds 
and flexures.

The map-area is cut by numerous WNW- 
trending block faults related to the Ottawa- 
Bonnechere Graben. These faults cut across 
the Ordovician sedimentary rocks in the 
eastern part of the area., and many contain 
prominent north-facing scarps with relief up 
to several hundred feet. North- to northeast- 
trending cross-faults related to this system 
are abundant in the northern and eastern 
parts of the area. The faults are marked by 
prominent zones of cataclasis, myloniti 
zation, brecciation, and intense hematization, 
Locally along some faults, minor zones of 
fenitization are present, and some of these 
zones contain barite veinlets. All of the 
rivers in the map-area follow fault zones, 
and at one locality in the Barron River fault 
zone near Cache Rapids in northeastern Master 
Township, intensely hematized syenite dike- 
lets occur in the fault. Carbonatite-alkalic 
rock complexes are known to be related to the 
graben northwest of the map-area (Lumbers 
1973), but no intrusions of this type were 
found during 1975.

ECONOMIC GEOLOGY: Feldspar, mica and most of 
the metallic mineralization observed in the 
map-area are associated with late granite 
pegmatite dikes. Minor concentrations of 
iron-titanium oxide minerals are associated 
with anorthosite suite intrusions. Rusty 
pyrrhotite-pyrite-graphite zones, rarely 
containing minor disseminated chalcopyrite, 
sphalerite, and molybdenite, are common at 
contacts of marble and metasandstone units. 
Ordovician limestone in the eastern part of 
the area has been quarried for local use, 
and the area contains extensive sand and 
gravel deposits that to date, have been 
developed only for local construction pur 
poses.

Preliminary results briefly described 
above, concerning stratigraphic relationships 
of the Middle and Late Precambrian supra 
crustal sequences, raises the interesting 
possibility that the basal arkosic portion of 
the Late Precambrian sequence might contain 
economic concentrations of heavy minerals 
such as uranium-rich minerals. This portion 
of the sequence appears to have a higher con 

centration of granite pegmatite dikes than is 
found elsewhere, and the writer found acces 
sory uranium and rare-earth bearing minerals 
in a few of these dikes. Further study could 
prove this portion of the sequence to be 
worthy of intense exploration by the mining 
industry.

Concentrations of lead and zinc are 
known to be associated with sedimentary 
rock sequences of various ages that are rich 
in carbonate sedimentary rocks. On this 
basis, the stratigraphy of the Late Precam 
brian sequence may also be favourable for 
concentrations of these metals. Very little 
data are available to assess this possibility 
and to date, no such mineralization has been 
recorded in the marbles of the sequence.
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No.22 CAVENDISH AND ANSTRUTHER TOWNSHIPS, 

PETERBOROUGH COUNTY 

E.G. Bright 1

ODM

MeJ,. .-''Y'#- S ^ltatW -vML T A /^ O/; '--v \i

LOCATION MAP Scale: l inch to 25 miles

LOCATION AND ACCESS: Cavendish and An 
struther Townships are located about 25 miles 
(40 km) southwest of Bancroft, Ontario. 
Primary access is by Highway 28, north from 
Peterborough or via Highways 36 and 507 north 
from Lindsay. During the 1975 field season, 
all of Cavendish and the northern third of 
Anstruther Township were mapped at a scale 
of l inch to h mile.

Reconnaissance mapping in parts of the 
map-area was previously carried out by 
Adams and Barlow (1910), Satterly (1956), 
Hewitt (1956), and Bright (1974).

MINERAL EXPLORATION: The area has been 
explored for base metals, iron and industrial 
minerals since the turn of the century. With 
the discovery and development of the Bancroft 
area uranium deposits during the early 
1950s, exploration in the area has been

Geologist, Precambrian Geology Section, Geo 
logical Branch, Ontario Division of Mines, 
Parliament Buildings, Toronto.

concentrated in and near the more than 20 
known uranium prospects. Major features of 
the exploration history in the area were 
described previously (Bright 1974).

During the 1975 field season, Imperial 
Oil Limited carried out extensive ground 
and airborne exploration surveys on their 
ground holdings in west-central Cavendish 
Township, including the optioned Cavendish 
uranium deposit of Amalgamated Rare Earth 
Mines Limited. During the 1974-1975 winter 
season, Biron Bay Gold Mines Limited carried 
out further development diamond drilling on 
their iron deposit (magnetite) in the north 
east part of Anstruther Township.

GENERAL GEOLOGY AND STRUCTURE: The map-area 
covers the central portion of the Harvey- 
Cardiff tectonic arch, a 50-mile (80 km) long 
NNE-trending zone of mantled gneiss domes 
and associated peripheral uranium-bearing 
pegmatites, in the southwestern part of the 
Grenville Province. A Middle to Late Pre 
cambrian gneiss complex forms the core 
region of the Anstruther gneiss dome in
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central Anstruther Township and the eastern 
part of Cavendish Township. Late Precambrian, 
isoclinal!/ folded, metasediments and 
metavolcanics of the Grenville Supergroup, 
structurally overlie and mantle the basement 
gneiss complex. A flat-lying, thin, 
isolated Paleozoic outlier unconformably 
overlies the Precambrian rocks west of 
Mountain Lake in southwest Cavendish Town 
ship. This same portion of the map-area 
has taken on new economic importance because 
the Precambrian rocks here consist mainly 
of a previously unreported thick sequence 
of mafic to felsic metavolcanics.

Anstruther Basement Gneissic Complex: The 
oldest rocks in the map-area are the grey, 
migmatitic biotite-quartz-feldspar gneisses 
which underlie the core region of the 
Anstruther dome. These thin to thickly 
banded clastic metasediments probably repre 
sent coarsely recrystallized greywackes and 
feldspathic greywackes. Subordinate inter- 
beds of more potassic feldspar and quartz- 
rich meta-arkose are conspicuous near the 
stratigraphic top of this gneissic sequence. 
Within the core region of the dome, there 
are several large areas of conformable, 
homogeneous potassic-rich gneisses. The 
texture and relationships of these gneisses 
with the surrounding migmatitic biotite 
gneiss strongly suggest that the former are 
orthogneisses derived from earlier quartz 
monzonitic intrusions. The earliest 
recognizable mafic intrusive rocks in the 
area, presumably originally narrow dikes or 
sills, are now preserved only as clusters 
of intensely deformed and dislocated 
amphibolite blocks and screens aligned sub- 
parallel to the layering in the biotite 
gneisses.

Structurally, the Anstruther gneiss 
dome consists of three individual NNE- 
trending anticlinal fold cores. Steeply 
dipping migmatitic biotite gneisses occupy 
the narrow synclinal areas between the 
intensely flattened gneisses in the fold 
core regions. Regionally the banding and 
the foliation of the basement gneisses along 
the boundary of this broad antiformal 
structure are concordant with the pronounced 
stratiform foliation in the mantling rocks 
of the Grenville Supergroup. The basement- 
cover contact itself is a broad zone of 
anatexis, migmatization and infolding of 
basement and cover rocks.

GrenviIle Supergroup: These Late Precambrian 
supracrustal rocks dip off the Anstruther 
dome on all sides, forming doubly plunging, 
isoclinally folded synclinal belts around

and between the Anstruther dome and the 
adjacent Burleigh gneiss dome to the south 
and the Cheddar dome to the northeast. 
Throughout the map-area, the basal unit of 
the Grenville Supergroup consists of a 2,500- 
to 3,000-foot (760 to 900 m) thick sequence 
of potassic feldspar-rich clastic siliceous 
metasediments. Conspicuous at or near the 
base of this sequence are thick interbeds 
of magnetite- and quartz-rich meta-arkose, 
and thin subordinate interbeds of ferruginous 
feldspathic quartzite. This basal clastic 
sequence is overlain by a thick sequence of 
impure marbles that contain several econom 
ically important iron-rich interbeds (see 
"Economic Geology"). This lowermost marble 
unit may be directly overlain by a sequence 
of metavolcanics or separated from the latter 
by a transitional sequence of hornblende- 
plagioclase gneisses. The metavolcanics 
which appear to occupy the same strati 
graphic position throughout Cavendish Town 
ship, are overlain by a younger cycle of 
interbedded and intercalated clastic 
siliceous metasediments and marbles.

The thickest (up to 4,500 feet or 
1400 m) and most complexly folded area of 
metavolcanics occurs in the southwestern part 
of Cavendish Township, north and west of 
Mountain Lake. This band consists of approx 
imately 60 percent intermediate to felsic 
flows and fine- to coarse-grained pyro 
clastics; and about 40 percent massive and 
pillowed mafic flows. Structural data 
together with aeromagnetic trends indicate 
that the Cavendish metavolcanics continue 
southwestward into both Harvey and Galway 
Townships. In the northern part of Cavendish 
Township, thinner bands of predominantly 
mafic metavolcanic flows occur (1) west of 
Laronde Lake; (2) along the St. Croix Creek; 
(3) and west of Picard Lake near the west 
branch of the Squaw River. In northern 
Anstruther Township, intercalated mafic and 
intermediate flows and some volcanogenic 
metasediments occur along the southeast shore 
of Eels Lake.

Both the basement gneissic complex and 
the mantling rocks of the Grenville Super 
group were subjected to Late Precambrian 
plutonism and a regional dynamic metamorphism 
under conditions ranging from middle to upper 
amphibolite facies rank. Mafic and felsic 
plutonic rocks of several ages were emplaced 
at successive stages, before, during and 
after the culmination of this high rank 
metamorphism and associated deformation.

In Cavendish Township, the mafic and 
felsic plutonic suites of rocks which predate 
the metamorphism are: (1) gneissic gabbro 
and diorite sills and dikes; (2) large layered
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sill complexes that contain gneissic phases 
of gabbro, olivine gabbro, pyroxenite, and 
anorthosite or alternatively gneissic 
gabbro, diorite, quartz monzonite and 
granodiorite; (3) gneissic syenite, nepheline 
syenite and metasomatic syenite gneiss; and 
(4) small concordant to discordant gneissic 
bodies of quartz monzonite and sodic grano 
diorite. These plutonic rocks were princi 
pally emplaced within the rocks of the 
Grenville Supergroup, stratigraphically 
within or below the metavolcanic sequence.

A younger series of syntectonic to 
late-tectonic felsic plutonic rocks forms
(1) several large, massive to weakly foliated, 
concordant bodies of pink to pinkish grey 
granite and granodiorite emplaced within 
refolded folds in the cover sequence, and
(2) concordant and discordant bodies of 
gneissic potassic-rich alaskite and leuco 
cratic pegmatitic granite emplaced adjacent 
to or within the basement gneisses of the 
Anstruther dome. Some of these flesh to 
orange coloured, magnetite-rich gneissic 
granites appear to have formed in part by 
in situ anatexis and local remobilization 
of the basal arkosic units of the Grenville 
Supergroup.

During the late waning stages of this 
regional metamorphism, concordant and dis 
cordant, flesh to orange coloured leuco- 
cratitic pegmatites, some uranium-rich, were 
intruded throughout the metamorphosed 
supracrustal sequence. Nowhere were these 
late stage uraniferous pegmatites observed 
cutting the basement gneiss. These pegma 
tites intrude Late Precambrian amphibolite 
dikes and are themselves cut by younger 
relatively unaltered diabase and lampro 
phyre dikes.

The entire metamorphic complex through 
out the area, including the late stage 
uraniferous pegmatites are either fractured 
and/or offset by two predominant regional 
fault sets striking about N50E, and north 
to N20E. Repeated movement on both 
these sets before and after the Late Pre 
cambrian high rank metamorphism is indicated 
by the presence of (1) recrystallized 
shear zones, (2) mylonite zones intruded by 
metamorphosed mafic and felsic dikes as 
well as unmetamorphosed uraniferous peg 
matite dikes and (3) cataclasis accompanying 
local uranium enrichment in late stage 
pegmatite dikes lying within or adjacent 
to these faults.

ECONOMIC GEOLOGY: In recent years, almost 
all the known prospecting activity, par 
ticularly in Cavendish Township, has been 
concentrated on uranium mineralization

associated with pegmatite dikes. Particu 
larly in view of the newly reported presence 
of metavolcanics in Cavendish and Anstruther 
Townships, a more intensive exploration 
study should be made of the area's gold and 
base-metal potential.

Stratabound Iron Oxide and Iron Sulphide 
Deposits in Marble: Potentially economic 
deposits of iron oxide (magnetite and 
hematite) as well as iron sulphides with 
associated base-metal mineralization are 
concentrated within the stratigraphically 
lowest marble sequence of the Grenville 
Supergroup. In Anstruther Township, these 
deposits consist of magnetite and magnetite- 
pyrite-pyrrhotite-minor chalcopyrite mineral 
ization .

The Biron Bay Gold Mines Limited de 
posit in northeast Anstruther Township con 
sists of three magnetite-rich lenses within 
a 3,000-foot (900 m) strike length of 
magnetite-pyrite-pyrrhotite mineralization. 
The largest, the C zone has a drill-indicated 
strike length of about 1,000 feet (300 m) 
with magnetite-rich lenses ranging in width 
from 25 to 130 feet (8 to 40 m) (Evans 1973) . 
Preliminary work to date on the other two 
zones have indicated only limited amounts 
of magnetite-rich material.

In Cavendish Township, deposits of this 
type consist mainly of disseminated to 
massive pyrite and pyrrhotite along contacts 
between marble and ferruginous feldspathic 
quartzite and recrystallized chert. Thin 
layers of massive hematite and magnetite also 
occur along similar contacts within this 
same marble unit. Massive layers of pyrite 
and pyrrhotite up to 12 feet (3.7 m) thick 
occur in this marble unit: (1) on the N^ 
Lot 18, Concession IV; (2) on the Sh Lot 16, 
Concession IX; (3) on Lot 19, Concession XII; 
and (4) on the S^ Lot 16, Concession X, 
Cavendish Township. On the latter occurrence, 
Briar-Court Mines Limited encountered minor 
copper and silver mineralization in a 
massive 5-foot (1.5 m) wide band of 
pyrrhotite (Assessment Files Research 
Office, Ontario Division of Mines, Toronto).

Stratabound Sulphide Deposits in Metavol 
canics : Rusty zones and stratiform, dis 
seminated pyrite and pyrrhotite mineral 
ization are present in the metavolcanics in 
Cavendish Township: (1) west of Laronde 
Lake on the N^ Lots 21 to 26 inclusive, 
Concession XVIII; (2) along St. Croix Creek 
on the N^ Lots 8 and 9, Concession XIV, as 
well as Lots 11 and 12, Concessions XV and 
XVI; and (3) at several localities in the 
wide band of metavolcanics that underlies
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most of Lots 6 to 15 inclusive, Concessions 
I to VII. Minor blebs and stringers of 
chalcopyrite associated with disseminated 
pyrite and pyrrhotite are present in the 
metavolcanics near the southern parts of 
Lots 12 and 13, Concession VI, Cavendish 
Township.

Nickel-Copper Sulphide Deposits in Mafic 
Intrusive Rocks: Disseminated pyrite- 
pyrrhotite and pyrite-pyrrhotite~minor chal 
copyrite mineralization were observed in 
some of the premetamorphic Late Precambrian 
layered mafic complexes in northern Caven 
dish Township; particularly those located 
near Salmon Lake and southeast of Salerno 
Creek. These sulphide occurrences are 
of economic interest from the standpoint 
of nickel exploration because potentially 
economic concentration of nickel sulphides 
have been found in similar mafic intrusive 
rocks to the northeast in Monmouth Township 
(Northern Miner 1974) .

Uranium Deposits: The two most important 
uranium prospects in the area out of a 
total of 24 documented occurrences are the 
Cavendish uranium deposit in Lot 14, 
Concession VII, Cavendish Township and the 
Loon Call Lake uranium deposit along the 
south-central boundary of Anstruther Town 
ship. All these uraniferous pegmatite 
occurrences have been described previously 
by Satterly (1956) and Bright (1974) .

Weakly radioactive potassic-rich peg 
matite dikes are common throughout the 
supracrustal rocks that mantle the Anstruther 
basement gneissic complex. These late stage, 
flesh to orange coloured pegmatites may 
have formed in part by anatexis and remo- 
bilization of the basal arkosic units of 
the Grenville Supergroup. Most of the 
anomalous radioactive pegmatitic bodies are 
localized above the basement-cover boundary 
zone and structurally below the meta- 
volcanic sequence. The potentially economic 
uranium-bearing pegmatites and veined 
pegmatite-wallrock zones generally exhibit 
evidence of strong cataclasis accompanied 
by secondary iron and uranium mineralization. 
The more important uranium-rich pegmatites 
within the map-area, all lie within or 
adjacent to a regional N50E striking fault 
zone. A second prominent north-striking 
fracture zone may also be present. A later

movement on a N50E striking fault offsets 
the Cavendish mine uranium-bearing pegmatite 
body south of the shaft-collar. Relative 
movement appears to be south side down 
relative to the north side. Important new 
zones of uranium enrichment may occur within 
this pegmatite at much greater depths than 
those already delineated on the north side 
of this fault.
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No.23 SAMDYBEACH LAKE AREA,

DISTRICT OF KENORA, PATRICIA PORTION

l 2 P.A. Palonen and A.A. Speed

ODM

LOCATION MAP Scale: l inch to 25 miles

LOCATION: The Sandybeach Lake map-area is 
bounded by Latitudes 49 0 45'N and 49 0 54'N and 
by Longitudes 92 0 07'30"W and 92 0 30'W, an 
area of approximately 180 square miles (470 
km ). The map-area includes McAree Township, 
parts of Webb, Echo, Pickerel, Laval, Hartman 
and MacFie Townships as well as unsurveyed 
land in the southeast corner. Gravel roads 
provide access to Sandybeach Lake and 
Pickerel Arm from Highway 72 to Sioux Look 
out. A well maintained logging road leads 
from Highway 72 to the south end of Swimit 
and Keikewabik Lakes where cutting of timber 
is presently in progress. Field work was 
initiated in 1974 (Palonen and Speed 1974), 
and mapping in 1975, of the Southern Sedi 
mentary Belt in the area of Pickerel Arm of 
Minnitaki Lake completed the mapping of 
McAree Township,

Resident Geologist, Ontario Ministry of 
Natural Resources, Sioux Lookout.

l
"Resident Geologist's Assistant, Ontario
Ministry of Natural Resources, Sioux Lookout

MINERAL EXPLORATION: Discovery of the Gold- 
lund Mines Limited prospect in Echo Township 
in 1940, promoted significant gold explora 
tion in the Sandybeach Lake Area. Although 
an intermittent extensive underground program 
of drifting and drilling was conducted 
(Resident Geologist's Files, Ontario Ministry 
of Natural Resources, Sioux Lookout) problems 
with delineation of ore zones lead to closure 
of the property short of production in 1973. 
Several other gold showings to the south and 
east of Sandybeach Lake are either patented 
or held in good standing. Drilling on most 
of these showings has failed to indicate 
mineralization of economic grade or volume 
(Resident Geologist's Files, Ontario Ministry 
of Natural Resources, Sioux Lookout).

GENERAL GEOLOGY: The Southern Sedimentary 
Belt or Minnitaki Group (Walker and Petti- 
john 1971) is composed of interbedded grey 
wacke and felsic to intermediate volcanic 
fragmental strata. Greywacke beds average l 
m (3 feet) thick ranging from several centi 
metres to a maximum of 3 m (10 feet). Trough 
crossbedding was discovered in several out 
crops along the east shore of Pickerel Arm.
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More commonly, such sedimentary structures 
have been destroyed by internal deformation 
during folding, imparting a massive appear 
ance to the greywacke beds. Nevertheless, 
grain gradation can be recognized by the 
transition from sandstone to argillite within 
individual beds. Laminated shale strata up 
to 10 cm (4 inches) thick generally separate 
the arenaceous units. Along the east shore 
of Sandybeach Lake, greywacke is interbedded 
with fine-grained, magnetite-iron-formation 
beds up to 10 cm (4 inches) thick, resulting 
in a distinct magnetic anomaly.

Volcanic fragmental units, ranging from 
individual beds several centimetres thick to 
a maximum of 350 m (1150 feet), are inter 
bedded with the greywacke strata. The pyro-. 
clastic rocks, weathering from white to grey, 
contain felsic clasts embedded in a matrix of 
intermediate composition. Clasts vary in 
size from lapilli to small boulders and in 
composition from rhyolite and andesite to 
greywacke. Greywacke was found to occur as 
boulders in one location only. Adjacent to 
many of the well-defined pyroclastic units 
are greywacke beds containing a substantial 
component of felsic volcanic ash.

Although lack of outcrop in the bush 
makes tracing of the individual pyroclastic 
units difficult, the thickest ones have been 
mapped from the east side of Pickerel Arm 
into the Sandybeach Lake area. Within the 
metamorphic aureole of the Sandybeach Lake 
Stock the felsic pyroclastic units lose much 
of their characteristic texture and individ 
ual clasts cannot be easily distinguished. 
The tuffs appear along the north shore of 
Sandybeach Lake as fine-grained rhyolite in 
which only bedding can be observed.

ECONOMIC GEOLOGY: Sulphide mineralization 
consisting of pyrite and pyrrhotite is pre 

sent in many of the felsic tuffaceous units 
of the Minnitaki Group. One such member is 
exposed on the north shore of Sandybeach 
Lake for a minimum thickness of 16 m (52 
feet). The south side of the outcrop con 
sists of up to 10 percent pyrite and pyrrho 
tite. A grab sample taken by the author and 
submitted to the Mineral Research Branch, 
assayed 0.46 ounces silver per ton and 
traces of copper and zinc. As far as the 
author is aware, no previous exploration 
work has been conducted on this occurrence. 
Little exploration for base metals has been 
recorded in the Sandybeach area and the 
thick felsic pyroclastic units warrant a 
more thorough examination. Presence of over 
burden including varved clay appears to have 
discouraged previous geophysical exploration 
and, consequently very little drilling has 
been done.
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No.24 MCKIM TOWNSHIP, 

DISTRICT OF SUDBURY 

D.G. Innes

ODM

LOCATION MAP Scale: l inch to 25 miles

LOCATION: The city of Sudbury, the admin- 
istrative centre of the Sudbury District and 
surrounding municipalities, lies within 
McKim Township. The township is serviced by: 
Highways 17, 69, and 144; by the Canadian 
National and the Canadian Pacific Railways; 
and by numerous city streets and industrial 
roads.

During the 1975 field season, McKim 
Township was mapped at a scale of l inch to 
h mile. Parts of the area were previously 
mapped by Coleman (1905; 1914), Collins 
(1934; 1936), Knight (1923), Burrows and 
Rickaby (1929; 1934), Cook (1946), Phemister 
(1925; 1956), Innes (1972), Card, Innes and 
Debicki (1974), and Card (1975).

MINERAL EXPLORATION: Nickel-copper sulphide 
deposits were discovered in McKim Township in 
1883 during construction of the transcontin 
ental line of the Canadian Pacific Railway. 
Since that time, extensive exploration for 
base metals has been carried out in the Sud 
bury area. Documentation of this early 
exploration and the growth of the nickel-

Resident Geologist, Ontario Ministry of 
Natural Resources, Sudbury.

copper mining industry in McKim Township and 
the general Sudbury area can be found in 
reports by Knight (1917a; 1917b; 1917c), and 
by Robertson and Card (1972) .

The International Nickel Company of 
Canada Limited, produces nickel, copper, 
platinum metals, gold, silver, cobalt, 
selenium, tellurium, iron ore and sulphur 
from the Murray open pit, Frood-Stobie, 
Clarabelle No.2 pit, and the Copper Cliff 
North mines. Past producing properties in 
clude the McKim, Copper Cliff, Copper Cliff 
No. 2, Murray and Elsie mines. These pro 
perties are confined to those areas of McKim 
Township underlain by rocks belonging to the 
Sudbury Nickel Irruptive.

Numerous companies and individuals have 
explored other areas of McKim Township and a 
few copper-nickel occurrences have been 
found associated with Sudbury Gabbro. How 
ever, to date, these deposits have proven to 
be too small and/or too low-grade to be of 
economic significance.

GENERAL GEOLOGY: The map-area lies within 
the Huronian Belt of the North Shore of Lake 
Huron, in the northeastern part of the 
Southern Province. The bedrock is of Middle 
and Late Precambrian age and consists domin-
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antly of northeast-trending, southeast facing 
metamorphosed volcanic and clastic rocks of 
the Huronian Supergroup which can be sub 
divided into the following lithostratigraphic 
formations: Elsie Mountain, Stobie, Copper 
Cliff, McKim, Ramsay Lake, Pecors, and 
Mississagi. These rocks have been intruded 
by felsic plutons, the Creighton and Murray 
granites, and by mafic intrusions including 
rocks of the Sudbury Nickel Irruptive and 
Nipissing-type gabbros. Later intrusions 
include granite dikes and late northwest- 
trending diabase dikes. Sudbury-type breccia 
bodies are present in most of the map-area.

In McKim Township, rocks of the Elsie 
Mountain Formation comprise the basal unit of 
the Elliot Lake Group of the Huronian Super 
group. The formation is represented by up to 
3,500 feet (1050 m) of basalt flows with 
minor interflow pelitic metasedimentary and 
mafic tuffaceous rocks. The basalt flows are 
generally massive, although pillowed and por 
phyritic flows are present.

Rocks of the Stobie Formation, including 
pillowed, amygdaloidal and massive basalt 
flows with appreciable amounts of inter 
calated sulphide-bearing metasedimentary and 
tuffaceous rocks, conformably overlie rocks 
of the Elsie Mountain Formation. The forma 
tion has an average thickness of about 2,500 
feet (750 m).

Felsic metavolcanic rocks of the Copper 
Cliff Formation, including massive rhyolitic 
and dacitic flows, porphyritic flows, and 
felsic tuffs and pyroclastics, have a maximum 
thickness of 2,500 feet (750 m), and strati- 
graphically overlie rocks of the Stobie 
Formation. The contact of the Copper Cliff 
Formation with the underlying Stobie Forma 
tion is conformable, and locally felsic meta- 
volcanics, mafic metavolcanics and tuffaceous 
metasediments are interstratified in a trans 
itional contact zone.

Metamorphosed pelitic and poorly sorted 
sandstones of the McKim Formation comprise 
the upper part of the Elliot Lake Group in 
McKim Township. The sequence of fine- to 
coarse-grained greywacke with subordinate 
sandy siltstone and siltstone has an outcrop 
width of approximately 7,000 feet (2100 m) 
and conformably overlies and is intercalated 
with mafic and felsic volcanic rocks of the 
Stobie and Copper Cliff Formations. Bedding 
thicknesses range from less than l inch to 5 
feet (l cm to 1.5 m) and ripples, cross 
laminations, graded beds, Bouma divisions 
(Bouma 1962) and slump structures are present.

Rocks belonging to the Hough Lake Group 
of the Huronian Supergroup conformably over 
lie those of the Elliot Lake Group and under 
lie the southeast part of McKim Township.

The Ramsay Lake Formation is represented by 
up to 500 feet (150 m) of polymictic para 
conglomerate with interbeds of sandstone and 
siltstone, overlain by some 75 feet (23 m) of 
sandstone and pebbly sandstone. Bedding 
ranges from medium- to thick-bedded (6 inches 
to 4 feet or 15 cm to l.2 m) in the upper 
sandstone-pebbly sandstone unit, to thick 
(10 to 40 feet or 3 to 12 m) poorly defined 
stratiform units in the paraconglomerate 
unit.

The Pecors Formation, averaging about 
1,500 feet (450 m) in thickness and con 
sisting dominantly of thin-bedded greywacke, 
siltstone and argillite conformably overlies 
the Ramsay Lake Formation and is in turn 
conformably overlain by rocks of the Mississ 
agi Formation.

The Mississagi Formation, the uppermost 
formation of the Hough Lake Group, underlies 
much of the southeast corner of McKim Town 
ship. The formation is represented by medium- 
to thick-bedded (6 inches to 4 feet or 15 cm 
to 1.2 m), medium- to coarse-grained quartz- 
feldspar sandstone, with minor thin (l to 
6 inches or 2 to 15 cm) siltstone partings 
and interbeds. Festoon, and planar crossbeds, 
graded beds and coarse laminated beds are 
present.

Northeast-trending Nipissing Diabase 
(Sudbury Gabbro), dikes and sills, consisting 
of pyroxene and hornblende gabbro, metagabbro 
and pegmatite, intrude all the foregoing 
rock units. Locally, minor disseminated sul 
phides are developed as patches in an actin 
olite phase of the metagabbro.

Two small felsic plutons, the Creighton 
and Murray granites intrude rocks of the 
Elsie Mountain and Stobie Formations, and 
are intruded by rocks of the Nickel Irruptive. 
However, small late granite dikes intrude 
both the felsic plutons and the Nickel 
Irruptive rocks. The nature of the Creighton 
and Murray granites is given in reports by 
Gibbins et al. (1972) and by Card (1975).

Rocks belonging to the Sudbury Nickel 
Irruptive, including South Range norite, 
sublayer and the Copper Cliff and the Frood- 
Stobie Offset dikes, intrude rocks of the 
Elsie Mountain, Stobie, Copper Cliff and 
McKim Formations, the Creighton and Murray 
Plutons, and the Nipissing Diabase. The 
nature of the Nickel Irruptive rocks in the 
McKim Township area is given in a report by 
Card (1975).

Northwest-trending diabase dikes 
(olivine diabase) are the youngest rocks in 
the map-area.

Thin deposits of glaciofluvial and 
glaciolacustrine silts and silty fine sand 
over bare bedrock are found in the central
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and northeastern part of McKim Township. 
However, most of the Township is bare bedrock 
with minor thin drift cover. Most glacial 
striae strike approximately S30W to S40W. A 
younger set strikes approximately S15W.

METAMORPHISM AND STRUCTURE: The rocks in 
McKim Township have been regionally meta 
morphosed under conditions ranging from low 
greenschist to amphibolite facies conditions. 
Metamorphic index minerals include chlorite, 
biotite, chloritoid, garnet, andalusite and 
staurolite in pelitic metasediments, and 
actinolite, hornblende, and garnet in mafic 
meta-igneous rocks. Contact metamorphism is 
mildly evident in very narrow zones about the 
Nipissing Diabase and Creighton and Murray 
intrusions. The hornblende hornfels facies 
of contact metamorphism is superimposed on 
the metavolcanic rocks about the rocks of the 
Nickel Irruptive. This hornfels zone extends 
for up to 800 feet (240 m), from the norite 
contact and is accompanied by extensive fish 
net pattern alteration veining.

Northeast-trending, steeply southeast- 
dipping metavolcanic and metasedimentary rock 
sequences in McKim Township are not complexly 
folded; however, numerous small drag folds 
suggest a congruency with a major en echelon 
northeast- to NNE-trending fold system to the 
south and west. Sedimentary structures 
including graded bedding, ripple drift cross, 
festoon and planar crossbedding, and reverse 
graded bedding in the staurolite-mica meta- 
pelites together with volcanic pillow 
structures, flow top breccias and graded tuff 
units, all affirm a southward facing sequence, 
A major east-trending fault, the Creighton 
Fault, is probably part of the Murray Fault 
system described by Card (1975) . Numerous 
northeast-trending normal faults are present 
north of the Creighton Fault zone. Faulting 
is accompanied by rock displacements, brec 
ciation, shearing and in places, intense 
silicification. Sudbury-type breccia is 
extensively developed in the northern and 
central parts of the Township and affects all 
of the rock units except those belonging to 
the Nickel Irruptive and late northwest- 
trending diabase dikes. Shatter cones are 
common and mostly observed in metasedimentary 
sequences and felsic metavolcanics.
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LOCATION: The Porquis Junction map-area is 
bounded by Latitudes 48 0 30'N and 48 0 45'N and 
Longitudes 80 0 31'W and 81 0 00'W. It includes 
the Townships of German, Stock, Taylor, 
Walker, Clergue, Dundonald, and parts of 
Little, Evelyn, Matheson, Cody, Macklem, 
Bond, Currie, Bowman, Carr, Wilkie, Rickard, 
Teefy, Calvert and McCart. The area is tra 
versed by 3 major highways, 101, 11 and 67, 
and numerous gravel roads. Field work was 
initiated in the spring of 1975 and to date, 
almost all the outcrops in the area have been 
examined.

MINERAL EXPLORATION: The map-area includes 
localities of the first bona fide discoveries 
of gold and nickel in the Porcupine. In 1907, 
gold was discovered on Gold Island, near the 
north peninsula of Nighthawk Lake. Although 
gold production from this deposit and adja 
cent properties was limited, subsequent

Regional Geologist, Ontario Ministry of 
Natural Resources, Timmins.

prospecting and exploration, particularly 
along the Destor-Porcupine Fault and Pipe 
stone Fault, have delineated several 
interesting gold prospects. These include 
the Montclerg and Clavos Porcupine Mines 
Limited properties on the Pipestone Fault and 
the recently discovered Quebec Sturgeon River 
Mines Limited gold deposit near the Destor- 
Porcupine Fault in Stock Township. In 1908, 
a high-grade nickel deposit, the Alexo, was 
discovered in Dundonald Township, near the 
Clergue Township boundary. During the period 
1912 to 1919, the property produced 51,348 
tons of ore averaging slightly over 4.0 
percent nickel. The mine was reopened 
briefly in 1943 and produced an additional 
2,154 tons of ore of unknown grade. Inten 
sive exploration for nickel in the vicinity 
of the Alexo has been conducted intermittently 
over the years by many companies. Some pro 
spects have been outlined, but all appear to 
be sub-economic.

The area has been explored intermittently 
for copper-zinc deposits, particularly during 
the years following the Kidd Creek discovery.
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No significant finds have been made, but 
just to the south of the map-area, along the 
Currie-Bowman Township line, important inter 
sections of copper mineralization have been 
reported recently by a consortium of com 
panies (The Northern Miner, April 24, 1975, 
p.l). This has renewed interest in this 
poorly-exposed belt of volcanic rocks south 
of the Destor-Porcupine Fault.

GENERAL GEOLOGY: The area is within the 
Abitibi orogenic belt (Subprovince) and is 
underlain predominantly by metavolcanics and 
metasediments of Early Precambrian (Archean) 
age. Bedrock exposure is very poor and is 
confined mostly to Walker, Clergue and Dun 
donald Townships. Scattered outcrops occur 
in the rest of the map-area, but are general 
ly small, poorly exposed and widely spaced.

Based on geophysics and a few bore holes, 
a large portion of the area between the 
Destor-Porcupine and the Pipestone Faults is 
believed to be underlain by metasediments. 
The metasediments consist mainly of grey 
wacke and slate and some conglomerate. Thin 
units of ultramafic and mafic metavolcanics 
also occur within the metasediments.

Metavolcanics in the area are predom 
inantly mafic with only a few thin units of 
felsic extrusive rocks exposed in southern 
Clergue Township, just north of the Pipe 
stone Fault. Two major groups, based on 
colour, lithology and primary structures, 
have been delineated within the mafic meta 
volcanics in Dundonald, Clergue and Walker 
Townships. The older group is predomin 
antly black in colour, and consists of a 
succession of massive, gabbroic basalts, 
pillow basalts and amygdaloidal pillow 
basalts. Pillows, pillow breccias and flow- 
top breccias are common. Texture and 
mineralogy suggest some of the flows may be 
magnesium-rieh. The group is exposed over a 
stratigraphic thickness of about 13,000 feet 
(4000 m) in northern Walker, Clergue and 
Dundonald and southern McCart Townships.

The younger group is predominantly green 
in colour, and conformably overlies the 
older black group. It is exposed over a 
stratigraphic thickness of about 10,000 feet 
(3000 m) in southern Clergue, Walker and 
Dundonald Townships. The green group grades 
upward from a thick sequence of massive to 
pillowed, green basalt flows, to grey and 
mauve intermediate volcanic flows and is 
capped by thin felsic volcanic units con 
taining some pyroclastics. Flow-top breccias, 
pillow breccias and hyaloclastites, generally 
outline tops of flows, and, in places, reach 
several tens of feet thick.

Spinifex-bearing, ultramafic rocks occur

in southeastern Dundonald Township and near 
the Alexo mine, where they form lenses above 
the Dundonald sill (Naldrett and Mason 1968) . 
Similar rocks have been intersected in bore 
holes to the west of Alexo and beneath Fred 
erick House Lake (Regional Geologist's files, 
Ontario Ministry of Natural Resources, 
Timmins). Stratigraphically, these ultra 
mafic lenses appear to lie within the felsic 
rocks in the green group.

The Dundonald sill has been studied and 
documented in detail by Naldrett and Mason 
(1968). It consists of a layered sequence of 
peridotite, pyroxenite and gabbro. Contacts 
are generally poorly exposed, but in most 
places, the sill appears to be conformable 
with the surrounding rocks. The present 
mapping indicates that the sill occupies a 
stratigraphic position near the top of the 
green group. Concordant and discordant 
bodies of gabbro, similar to the Dundonald 
gabbro, extend into Clergue Township as far 
east as Highway 11.

North-trending diabase dikes, which form 
part of the Matachewan swarm, are common, 
particularly in the eastern part of the area. 
One northeast-trending Keweenawan diabase 
dike is exposed in Taylor and Carr Townships.

STRUCTURAL GEOLOGY: All rocks in the area, 
except for the diabase dikes, have suffered 
penetrative deformation. The most obvious 
structure is the Dundonald fold which con 
sists of two southwesterly plunging syn- 
clines and an anticline. The fold is well 
delineated by the layered Dundonald sill 
(Naldrett and Mason 1968). The main struc 
tural element associated with the fold is a 
subvertical, penetrative, axial plane foli 
ation which trends about N60E. The foliation 
is best developed in the vicinity of the fold 
and is less evident in the rest of the area. 
The most obvious planar element is an earlier 
penetrative foliation which trends about 
N80E and is best developed near upper parts 
of flows, such as flow-top breccias, hyalo 
clastites, etc. Some flattening and 
stretching of pillows is evident, but no 
obvious lineations are present.

Top determinations in the volcanic 
sequences indicate that in Walker, Clergue 
and northern Dundonald Townships, all of the 
green group and part of the underlying black 
group face south whereas the rest of the 
black group to the north face north. Both 
groups are subvertical and trend ENE. The 
north facing and south facing flows appear to 
be separated by a large ENE-trending shear 
zone which parallels the Pipestone Fault and 
is exposed only on one outcrop on the east 
side of the Driftwood River, about 7,000 feet
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(2100 m) downstream from the dam at Monteith. 
The outcrop is highly sheared, rusty and 
appears to be a carbonatized chlorite schist.

The present geometric relationship of 
the flows as described above is believed to 
be the result of an early phase of isoclinal 
folding which occurred before the Dundonald 
sill was folded. The shear zone mentioned 
above and possibly the Pipestone and Destor- 
Porcupine Faults are related to this phase. 
Other evidence of pre-Dundonald fold defor 
mation is the presence of minor isoclinal 
folds cut by the main axial plane foliation 
in layered pyroxenite-peridotite rocks at the 
north end of the Dundonald sill.

The Dundonald fold is believed to be the 
result of a later second phase of folding. 
Earlier structural elements, including the 
shear zone described above as well as the 
Pipestone Fault were folded along with the 
Dondonald sill in Dundonald and Clergue Town 
ships. This could explain the disappearance 
of the Pipestone Fault at Macintosh Lake in 
northern German Township.

ECONOMIC GEOLOGY: No new mineralized showings 
were discovered during the course of field 
work in the area. Most known prospects have 
been well documented elsewhere and will not 
be repeated here. The following comments are 
intended as prospecting guides to the area.

Nickel: The vicinity of the Dundonald sill 
and the area west to Frederick House Lake 
has been extensively explored for nickel. An 
area which has received less attention, but 
which is believed to be underlain by mafic

and possibly ultramafic rocks, is a part of 
the SW quadrant of Clergue Township and a 
portion of northern Stock Township. Gabbros 
mapped in this area are stratigraphically 
equivalent to the Dundonald sill and may have 
a potential for nickel. Also, ultramafic 
rocks along the Pipestone Fault are probably 
stratigraphically equivalent to similar 
rocks at the Alexo mine and should be ex 
plored for nickel.

Massive Base Metal Sulphides: Although the 
area does not appear to be favourable for 
massive base metal deposits, there is a zone 
within the intermediate to felsic meta- 
volcanics of the younger green group which 
deserves further attention. This zone of 
mineralization consists of iron sulphides, 
mainly disseminated, but sometimes in small 
massive lenses, in pillowed andesite not far 
from some felsic pyroclastics. The best 
exposure is on a large outcrop located in the 
north half of Lot 6, Concession I, Clergue 
Township. The area was explored by Amax 
Exploration, Incorporated a few years ago but 
the few holes drilled produced discouraging 
results.
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INTRODUCTION: A geological summary of the 
Clarendon Lake area was not available at time 
of going to press because Dr. Moore was in 
hospital. A preliminary map comprising a 
compilation of mapping in the area by Moore 
and his students between 1961 and 1974 will 
be available by late 1975.

LOCATION: The Clarendon Lake area is bounded 
by Longitudes 770 00'W and 77 0 15'W and Lati 
tudes 44 0 45'N and 44 0 52'30"N.
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pertinent to the geology of the map-area.
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PHANEROZOIC GEOLOGY SECTION SURVEYS, 1975 

D.F. Hewitt

In 1975, there were six Quaternary geology field parties mapping 
in southern Ontario in the Walkerton, Durham, Goderich-Seaforth, 
Markdale, Simcoe and eastern Ontario area. One Quaternary geology 
sub-party was attached to the geochemical field party working near 
Beardmore, in northern Ontario. One Paleozoic geology field party 
was working in the Niagara Escarpment and Galt-Brantford-Simcoe 
areas. One field party, in conjunction with the Mineral Deposits 
Section, examined 1ihe Cretaceous sediments of the James Bay Lowlands. 
Aggregate resource surveys were carried out in 24 townships in 
southwestern Ontario.

Chief, Phanerozoic Geology Section, Geological Branch, Ontario 
Division of Mines, Parliament Buildings, Toronto.
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No.27 QUATERNARY GEOLOGY OF THE

WALKERTON AREA (41 A/3) BRUCE AND GREY COUNTIES
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LOCATION: The area is bounded by Latitude 
44"00' to 44 0 15'N and Longitude 81 0 00' to 
81 0 30'W. Mapping was initiated during 1975 
and only the northwest part of the area re 
mains to be mapped.

PHYSIOGRAPHY: Much of the area south of 
Walkerton is part of the Teeswater drumlin 
field which is dissected by numerous melt 
water channels. Hummocky ice-contact ter 
rain occurs near Mildmay and west of Neu- 
stadt. The southwesternmost part of the area 
is part of the Wawanosh Moraine and consists

Geologist, Phanerozoic Geology Section, Geo 
logical Branch, Ontario Division of Mines, 
Parliament Buildings, Toronto.

of stratified drift and silt till. The ex 
treme western part of the area is flat to low 
rolling ground moraine which is related to 
the Wyoming Moraine to the south. A low 
rolling end moraine loops from Narva to 
Chepstow to Walkerton and thence northeast to 
just east of EInwood. Chapman and Putnam 
(1966) referred to this moraine as the Walk 
erton moraine and correlated it with the 
Singhampton Moraine. As this correlation is 
being questioned (Feenstra 1975) the term 
Walkerton moraine will be used here. The 
remainder of the area is flat to dissected 
lake plain consisting of sand, silt, and clay,

GENERAL GEOLOGY: The area is underlain by 
southeast trending belts of carbonate rocks. 
These comprise, from oldest (northeast) to
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youngest (southwest), the Salina Formation 
(Silurian), Bass Island Formation (Silurian), 
Bois Blanc Formation (Devonian), Detroit 
River Formation (Devonian), and Dundee For 
mation (Devonian). All units outcrop within 
the area.

Four till sheets are present within the 
area. The oldest of these, Elma Till (Karrow 
1974) occurs in the Teeswater drumlin field 
and at depth throughout much of the area. 
This is a Georgian Bay lobe till of Port 
Bruce Stadial age. It extends to bedrock in 
numerous places and to date no older tills 
have been found within the area. To the 
west, Elma Till is overlain by silt till of 
the Wawanosh Moraine; this is a Huron lobe 
till of probable Port Bruce Stadial age. 
Wawanosh Moraine till is overlain to the 
west by clayey silt till related to the 
Wyoming Moraine. This represents a Port 
Huron Stadial advance by the Huron lobe and 
the till correlates with the St. Joseph Till 
mapped by Cooper and Clue (1974) to the 
south. Elma Till is overlain to the north by 
silt till of the Walkerton moraine. West of 
Walkerton this till is confined to the mo 
raine but east of Walkerton the depositing 
ice apparently advanced beyond the moraine, 
approximately to a line between Neustadt and 
Mildmay. This till was deposited by the 
Georgian Bay lobe but its relationship to the 
two upper western tills is not yet known; it 
is believed to be of Port Huron Stadial age.

Lacustrine sediments occupy a large area 
adjoining the Saugeen River. These were 
deposited during retreat of the Elma ice and 
during the subsequent advance and retreat to 
and from the Walkerton moraine. The sedi 
ments consist of sand, silt, and varved silt, 
clay and sand. Chapman and Putnam (1966) 
considered these to represent a Saugeen 
valley embayment of Lake Warren; if so, this 
would only apply to the uppermost part of 
these sediments.

Outwash sediments occur mainly as 
channel fills or terraces along meltwater 
channels. Ice-contact sediments occur near 
Mildmay and Neustadt, within the Wawanosh 
Moraine, and in the northeast portion of the

Walkerton moraine.

ECONOMIC GEOLOGY: No bedrock is quarried at 
present. The Bass Island Formation was 
previously burned to make lime and the 
Detroit River Formation (high calcium, bio 
hermal facies) was quarried north of Formosa 
for the production of portland cement.

Marl was previously extracted for the 
production of portland cement from the Marl 
Lakes north of Hanover.

Numerous gravel and sand pits are pre 
sent within the area, however, most are 
operated on an "as required" basis and no 
permanent crushing or screening facilities 
were observed. Most of the area south of 
Walkerton has granular materials suitable 
for local needs, however, north of Walkerton 
reserves are scarce and frequently inadequate 
for local needs.
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No.28 QUATERNARY GEOLOGY OF THE 

DURHAM AREA (41 A/2), GREY COUNTY 

D.R. Sharpe
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LOCATION MAP Scale: l inch to 25 miles

LOCATION: The Durham map-area is bounded by 
Longitudes 80 0 30 f and 81 0 00'W and Latitudes 
44 0 00 f and 44 0 15'N. Mapping started and was 
completed at a reconnaissance scale in 1975.

BEDROCK GEOLOGY: Two Formations (Guelph and 
Salina), of Silurian age, underlie the map- 
area (Liberty and Bolton 1971). The Guelph 
Formation underlies the northeastern half and 
is mainly exposed along the Rocky Saugeen 
River. It consists of pale brown, thin- to 
medium-bedded, fine- to medium-crystalline 
massive dolostone which is vuggy and porous 
in reefal complexes. The younger (Salina)

Geologist, Phanerozoic Geology Section, Geo 
logical Branch, Ontario Division of Mines, 
Parliament Buildings, Toronto.

strata occur in the southwest half and are 
well exposed along the South Saugeen River. 
They consist of thin-bedded, soft green and 
grey to flaggy red shale, interbedded with 
grey-brown dolostone, which is thin- to 
medium-bedded, aphanitic to finely crystal 
line, with local bituminous partings. Several 
new outcrops have been mapped for each 
Formation.

PHYSIOGRAPHY: To the east of the map-area 
the highest land in southern Ontario forms 
the back slope of the Niagara cuesta. This 
land slopes to the west following the regional 
dip of the underlying Paleozoic rocks. This 
physiographic setting, plus the fact that 
glacial ice retreated to the west, that is, 
downslope, greatly affected the nature of 
glacial sediments in the area.
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fMAPLE LANE 
MORAINE

'SINGHA/UPTON1
MOR A

.

Figure 1. Sketch map showing the location of the Maple Lane and Singhampton Moraines. The 
surface distribution of Catfish Creek (1), Tavistock (2) and Elma (3) Tills is 
also shown, minus other mapped units. GM: Gibraltar Moraine; SM: Singhampton 
Moraine.

QUATERNARY GEOLOGY:

Tills: The oldest till in the area is ex 
posed at the surface in the extreme southeast 
corner of the map-area. It is a hard, blocky, 
stony sandy silt to silty sand till, yellow 
ish brown in colour, and is mapped as Catfish 
Creek Till.

The second oldest till is a blocky, 
"reddish" brown clayey silt to gritty silt 
till; it is fine-grained owing to the in 
corporation of much lacustrine material. 
This till has been traced from the Orange 
ville Moraine and it is correlated with 
Tavistock Till (Cowan 1974). It occurs in 
the southeast corner of the map-area in front 
of the Maple Lane Moraine (Figure 1). This 
moraine may represent a retreat position of 
Catfish Creek ice prior to readvance and 
deposition of Tavistock Till.

Before the next advance, ice retreated 
far enough to prevent extensive lacustrine 
ponding of meltwater, and with readvance a 
sandy silt till was deposited. This till is 
a soft, fissile yellowish brown till, and is 
correlated with Elma Till (Cowan 1973; Karrow 
1974) and covers almost the whole map-sheet, 
extending eastward to the Dundalk area.

Where Tavistock Till (fine-grained) is 
absent (generally northwest of the Maple 
Lane Moraine) Elma Till is difficult to 
separate from Catfish Creek Till. In fact, 
till in the northwest part of the map-area 
has Elma properties (fissile, soft) at the 
surface and Catfish Creek properties (very 
stiff, blocky) at depth; thus, it is sug 
gested as a possibility, that ice did not 
leave this area following the deposition 
of Catfish Creek Till (Nissouri stadial). 
Ice apparently left the area after the Port
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Bruce Stadial.
A fine-grained till with lacustrine 

affinities, originating from the Beaver Val 
ley, is present sporadically in the north 
east corner of the map-area. Its distri 
bution and stratigraphic importance have not 
yet been determined.

Ice-marginal features: As ice retreated 
downslope it created many prominent features. 
A massive moraine trending diagonally across 
the centre of the map-area (Figure l), fea 
tures prominent, steep, northwest-facing ice- 
contact slopes. Previously called the 
Saugeen kames (Chapman and Putnam 1943), this 
moraine has now been traced from the Colling 
wood map-area (Burwasser 1974) as the Sing- 
hampton Moraine (Feenstra 1975) . Extensive 
outwash deposits are associated with this 
morainal position as are the large meltwater 
channels that cut through and behind the 
moraine. The Gibraltar Moraine (Feenstra 
1975) crosses the extreme northwest corner of 
the map-area and deposited a large outwash 
apron to the southeast.

Retreating ice often dammed its own 
meltwaters, and several excellent examples of 
ice-marginal deltas have resulted, the most 
prominent of which occurs northwest of Allan 
Park Station. This position marks the devel 
opment of a local lake (below 1,075 feet or 
328 m above sea level) which deposited a 
thick clayey silt sequence that is stony and 
possibly a till in places.

ECONOMIC GEOLOGY: From the time of formation 
of the Singhampton Moraine ice disintegrated 
rapidly, producing thick accumulations of 
outwash material. Within the Singhampton 
Moraine the outwash was terraced between the 
height of land to the east and the ice itself. 
Within this kame terrace, coarse gravels were 
deposited which are more variable in distri 
bution and size than the later channelled, 
terraced outwash deposits along the Saugeen 
River and its various tributaries. Both of 
these gravel sources have excellent size, 
grading and quality for crushed aggregate. 
The very large reserves associated with these 
deposits suggest that large-scale operations

will be feasible in the near future, for 
which land assembly has already begun.
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No.29 QUATERNARY GEOLOGY OF THE MARKDALE AREA (41 A/7),

GREY COUNTY 

B.H. Feenstra

ODM

LOCATION MAP Scale: 1 inch to 25 miles

LOCATION: The Markdale map-area is bounded 
by Latitudes 44 0 15'N and 44 0 30'N and by 
Longitudes 80 0 30MV and 81 0 00'W and is located 
south-southeast of Owen Sound. The area in 
cludes the villages of Flesherton, Markdale 
and Chatsworth along Highway 10 which crosses 
it diagonally from the southeast to the north 
west. The Beaver Valley between Heathcote 
and Flesherton is located to the east.

GENERAL GEOLOGY: Mapping of the Quaternary 
drift at a scale of 1:50,000 was initiated in 
1975. The survey of the west half of the

Geologist, Phanerozoic Geology Section, Geo 
logical Branch, Ontario Division of Mines, 
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area was completed at such a scale, but of 
the east half at only a reconnaissance 
scale.

The local direction of glacial movement 
of the Georgian Bay lobe, based on orien 
tation of drumlins and striae, varied between 
NNW, N, NNE and NE (Figure 2). This glacial 
lobe deposited coarse gravelly till with a 
sandy to silty matrix throughout much of the 
area, and also finer textured silty to clayey 
till particularly in the Beaver Valley and to 
the west of Chatsworth (Figure 2). The finer 
textured till overlies the coarser textured 
one in a few cuts in the Beaver Valley.

Figure 2 also depicts the numerous ice- 
marginal positions of the Georgian Bay lobe 
during its oscillating and northerly retreat 
from the area. They are delineated by the
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SYMBOLS

Bedrock escarpment

Direction of local glacial 
movement

Esker 

Kame

Major moraine 
consisting of till and 
ice-contact stratified 
drift, modified by glacial 
meltwater action

Small moraine 
consisting of till

Banks Moraine 

Gibraltar Moraine 

Singhampton Moraine

Figure 2. Direction of local glacial movements and physiography (in parts) of the Markdale 
area. Note: the area adjoins Map P.919 (Burwasser 1974) to the east.

major moraines (Singhampton, Gibraltar and 
Banks Moraines), kames and small moraines 
(Tara Strands) consisting of till, and fea 
ture a sub-lobate pattern of the glacial 
lobe. The outline and correlation of the 
three major moraines in particular differ 
from those shown by Chapman and Putnam (1966 
Figure 11; 1972a and b). The correlation 
shown in Figure 2 is more like that indi 
cated by Taylor (1913). The Singhampton 
Moraine was formed by ice that deposited the 
Elma Till (Karrow 1974; D.R. Sharpe 1975), 
and the Gibraltar Moraine by ice that de 
posited the silt till of the Walkerton mor 
aine (W.R. Cowan 1975). The Banks Moraine 
was formed by ice that deposited the silty to 
clayey till in the Beaver Valley and in the 
area to the west of Chatsworth, the fine tex 
ture of the till being related to incorpor 
ation of underlying silt and clay.

The area between the major moraines, and 
mainly to the west of a line through Flesher- 
ton and Markdale to Chatsworth, and including 
the Singhampton Moraine, has been extensively 
modified by glacial meltwater action result 
ing in the cutting of numerous channels and 
deposition of abundant gravel and sand. 
Glaciolacustrine clay and silt occur as sur 

ficial deposits mainly in the area north of 
the Banks Moraine and west of Chatsworth, and 
in the Bighead Valley (Figure 2).

ECONOMIC GEOLOGY: The map-area is rich in 
surficial ice-contact and outwash gravel and 
sand deposits, in which numerous pits have 
been excavated. Only a few of these sand and 
gravel pits were being worked during the field 
season.
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No.30 QUATERNARY GEOLOGY OF THE GODERICH (40 P/12) AND 

SEAFORTH (40 P/ll) AREAS, HURON AND PERTH COUNTIES

A.J. Cooper

ODM

LOCATION MAP Scale: 1 inch to 25 miles

LOCATION: The Goderich map-area is located 
between 43 0 45' and 43 0 30'N Latitude and be 
tween 81 0 30'W Longitude and the Lake Huron 
shore to the west. The Seaforth map-area 
extends to the east of the Goderich map-area 
from 81"30' to 81 0 00'W Longitude and between 
the same lines of latitude.

Quaternary mapping of the areas was 
begun during the summer of 1975. Initial 
emphasis was placed on road traverses, in an 
effort to make preliminary assessments of the 
quantity and quality of gravel in the areas. 
Stratigraphic investigations and more de 
tailed mapping in certain areas will be com 
pleted in 1976.

GENERAL GEOLOGY: The area is underlain by 
the Dundee Formation limestones and Detroit 
River Formation limestones and dolostones. 
The cherty limestones of the Bois Blanc

Geologist, Phanerozoic Geology Section, Geo 
logical Branch, Ontario Division of Mines, 
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Formation are known to subcrop near the east 
ern boundary of the Seaforth area. These 
three formations are of Middle Devonian age.

The Dundee and Detroit River rocks are 
exposed in creek and river cuts in the north 
ern parts of both map-areas near the towns 
of Brussels, Blyth and Goderich.

Salt is mined from the underlying Salina 
Formation (Upper Silurian) at Goderich.

The most prominent topographic feature 
of the Goderich-Seaforth area is the Wyoming 
Moraine. The Wyoming Moraine is a large 
double ridge running nearly parallel to the 
Lake Huron shore several miles inland. East 
ward from the Wyoming Moraine are the Seaforth 
and Mitchell Moraines, as well as several 
other small morainic ridges. All these mor 
ainic features trend north through the map- 
area. Generally, moraines and surface tills 
become progressively older from west to east.

The oldest surface till mapped to date 
is the Elma Till (Karrow 1974a). This till 
is a stony silt to sandy silt till and has 
been identified as far west as the town of 
Seaforth and extends eastward into the
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Conestogo map-area. The next younger till in 
the area is the Rannoch Till (Karrow 1974b) . 
The Rannoch Till is a moderately gritty 
clayey silt till, but exhibits some varia 
tions in lithology. This till is known to 
overlie the Elma Till and underlie the 
younger St. Joseph Till, and has been iden 
tified as a unit east of the Wyoming Moraine, 
over the Seaforth Moraine, and discontin- 
uously as far east as the Mitchell Moraine 
in the central part of the Seaforth map-area. 
The Seaforth Moraine is made up largely of 
ice-contact stratified drift with a cap of 
Rannoch Till. The youngest till in the map- 
area is the St. Joseph Till (Cooper and Clue 
1974). The St. Joseph Till is a clayey silt 
till with few clasts. The Wyoming Moraine is 
made up of ice-contact stratified drift with 
a cap of St. Joseph Till; to the south the 
moraine is entirely composed of St. Joseph 
Till. In the map-area the St. Joseph Till 
is found only on, and to the west of, the 
Wyoming Moraine.

Patches of ice-contact sands and gravels 
are common in the Rannoch and Elma Till areas. 
In the Clinton-Seaforth-Blyth area these fea 
tures tend to be large patches of sand and 
gravel with little definable form, but east 
of Seaforth, primarily on the Elma Till, long 
esker ridges are developed.

Features and deposits representing 
several proglacial lake levels are present 
between the Wyoming Moraine and the present 
Lake Huron shore. The oldest lake in the 
area was Lake Warren. Its presence is re 
corded as a well-developed shorebluff and 
gravelly sand deposit at approximately 780 
feet (240 m) above sea level on the western 
flank of the Wyoming Moraine. In several 
places, multiple strands are observable. Be 
tween the Lake Warren shore and the present 
shore is a poorly developed sandy ridge at 
approximately 680 feet (210 m) above sea 
level which may represent Lake Lundy. Ele 
vated fluvial terrace deposits such as those 
described in the Grand Bend area near Drys- 
dale (Cooper and Clue 1974; Cowan et al. 1975) 
are present in many of the larger creeks along 
the Lake Huron shore and are thought to be 
related to Lake Algonquin.

Several major outwash channels are pre 
sent in the area. The largest is found on 
the eastern margin of the Wyoming Moraine and 
is believed to have conducted meltwater from 
the Port Huron ice at the time it stood at 
the Wyoming Moraine. Later, when the ice had 
retreated into the lake basin, drainage fol 
lowed the present valleys of the Bayfield and 
Maitland Rivers. Sizable outwash sand and 
gravel deposits remain in these channels, 
especially in the Maitland River and on the

east side of the moraine.

ECONOMIC GEOLOGY: Major deposits of salt 
were discovered at Goderich in 1866, and the 
mining of this deposit, the Silurian Salina 
Formation, continues to the present day. 
Formerly only brine wells were used to ex 
tract the salt, but in 1959 a shaft was 
opened. Brine wells were operated previously 
at Clinton and Seaforth. The Dundee and De 
troit River limestones have been used in the 
past for the production of portland cement. 
These operations were small and supplied local 
needs only. Natural gas has been produced on 
a small scale from a pinnacle reef in the 
Guelph Formation in Stanley Township, near 
Bayfield.

Gravel is presently being extracted and 
crushed from several outwash deposits on the 
Maitland River, and from the outwash channel 
near Holmesville. In the Seaforth area only 
one crushing operation is permanent, and a 
number of "as required" pits are operated on 
a casual basis. Present supplies of aggre 
gate are adequate for local usage but are not 
considered large enough or of consistent 
enough quality for export. Specific problems 
include variable grain size, especially in 
ice-contact deposits, and locally high chert 
contents .
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No.31 QUATERNARY GEOLOGY OF THE SIMCOE (40 1/16) AREA

NORFOLK AND HALDIMAN COUNTIES

P.J. Barnett1

ODM

LOCATION MAP Scale: 1 inch to 25 miles

LOCATION: The Simcoe map-area is located be- 
tween Latitudes 42 0 45' and 43 0 00'N and Long 
itudes 80 0 00' and 80 0 30'W. Within this area 
the towns of Simcoe, Delhi, Port Dover, 
Waterford, Jarvis and Hagersville are found. 
The proposed Townsend City Site is located in 
the map-area as well as the industrial centre 
at Nanticoke.

Mapping of the area was carried out 
during the summer of 1975 by P.J. Barnett and 
C.K. Girard, assisted by A.J. Ferguson and 
E. Janicki. Unpublished field notes and maps 
(1948 and 1949) for Windham and Woodhouse 
Township were supplied by A.K. Watt, formerly 
with the Ontario Department of Mines.

PHYSIOGRAPHY: Chapman and Putnam (1966) 
described three physiographic regions within 
the Simcoe map-area; the Haldimand clay 
plain, the Norfolk sand plain and the Horse 
shoe moraines. Maximum relief in the area is 
approximately 340 feet (104 m) between the 
highest point (913 feet or 278 m above sea 
level) located on the Tillsonburg Moraine 
just west of Kelvin, and Lake Erie, located 
in the southeast corner. Shore bluffs along 
Lake Erie obtain a height of almost 60 feet

Geologist, Phanerozoic Geology Section, Geo 
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(20 m) near Port Ryerse.

GENERAL GEOLOGY: Bedrock of Paleozoic age is 
mainly exposed in the east half of the Simcoe 
map-area along the brow of the Onondaga Es 
carpment and along several creeks which flow 
into Lake Erie, (Lynn River, Black Creek, 
Nanticoke Creek and Sandusk Creek).

The Onondaga Escarpment crosses the 
northeast corner of the map-area through 
Hagersville, Springvale and into the Brant 
ford map-area (NTS 40 P/l) midway between 
Boston and Bealton. The Onondaga Escarpment 
is composed of both Silurian and Devonian 
rocks. It is capped by a very fossiliferous, 
cherty limestone, the Devonian Bois Blanc 
Formation and the face is made of sandstone 
(Springvale Member of the Bois Blanc) and the 
Bertie Formation of Silurian age, a buff, 
fine crystalline, thinly laminated dolostone.

The bedrock outcrops south of this es 
carpment along the creeks are limestones of 
Devonian age. They vary slightly in chert 
and fossil content and have been mapped as 
belonging to the Amherstburg and Dundee For 
mations by Sanford (1969). In the adjacent 
Dunnville area (NTS 30 L/13) Telford and 
Tarrant (1975) have assigned these limestones 
to the Onondaga and Dundee Formations.

Surface exposure of glacial till is small 
in the Simcoe area, and is confined mainly to 
the three major morainic ridges in the area:
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the Tillsonburg, Paris and Galt. However, 
three tills are exposed in the map-area.

The oldest, a dark yellowish brown 
(10 YR4/4) gritty fine sandy till, thought to 
be Catfish Creek Till (deVries and Dreimanis 
1960) is exposed at only one locality in the 
northwest corner of the map. At this local 
ity, it is separated by glaciolacustrine silt 
and clays from the younger Port Stanley Till 
(deVries and Dreimanis 1960), a brown to 
dark brown (10 YR4/3) massive gritty clayey 
silt to silty clay till. The Port Stanley 
Till is found covering and in part forming 
the Tillsonburg Moraine.

The Wentworth Till (Karrow 1959) a de 
posit of the Port Huron Stadial, is found in 
the Paris and Galt Moraines and in the drum- 
lins north of Hagersville. This till is 
usually a stony fine sandy silt to silty fine 
sand till. Its colour varies from dark grey 
ish brown (10 YR4/2) to yellowish brown 
(10 YR5/4). At several localities, the finer 
facies Wentworth Till (Cowan 1972) was en 
countered.

The majority of the map-area is covered 
by glaciolacustrine sand, silt and clay from 
glacial lakes, Maumee III and younger. The 
east half of the map-area is dominantly clay 
covered while the west half is dominantly 
sand covered.

Remnant beach deposits have been found 
at elevations of 890 feet (270 m) (Lake 
Maumee III?) 825-835 feet (250-255 m) (Lake 
Whittlesey) 770-780 feet (235-240 m) (Lake 
Warren) and at approximately 750 feet (230 m) 
and 710 feet (220 m) above sea level.

A deltaic deposit buried below up to 25 
feet (8 m) of glaciolacustrine deposits and 
located south of Simcoe is associated with a 
meltwater channel west of the Galt moraine 
(Waterford Ponds). This suggests a low water 
stage, after the deposition of the Paris and 
Galt Moraines at a level of approximately 
700 feet (215 m) above sea level in the Simcoe 
map-area.

Ice-contact stratified drift is restrict 
ed to the Paris and Galt Moraines.

ECONOMIC GEOLOGY:

Limestone: Limestone is quarried at Hagers 
ville from the Bois Blanc and Bertie Forma 
tions. The Dundee Formation is actively 
being quarried 2 miles (3.2 km) northeast of 
Port Dover and 1^ miles (2.4 km) west of the 
village of Nanticoke. Several inactive 
quarries are present near Hagersville, 
Springvale, Jarvis and Nanticoke.

Sand and Gravel: In the Simcoe map-area, sand 
and gravel is being excavated from several

different geological units. The largest 
source is along the meltwater channel and 
delta west of the Galt Moraine.

Beach ridges along the Paris, Galt and 
Tillsonburg Moraines are also being excavated. 
Five gravel pits are active on demand in ice- 
contact stratified drift deposits of the 
Paris and Galt Moraines. A few pits are in 
active along Big Creek, in terrace deposits.

Numerous sand pits are present in the 
stabilized sand dunes of the Simcoe area. 
Farmers of the area remove the top soil, have 
the dune excavated for sand and then replace 
the top soil on the now levelled field, in 
creasing the workable acreage of their farms.

ENVIRONMENTAL GEOLOGY: Aside from the dangers 
of construction on flood plains and bogs, 
several other possible dangers to construction 
and land use exist in the Simcoe area. Sev 
eral sink holes are present north and east of 
Port Dover. These develop from the caving in 
of caverns formed from the solution of the 
bedrock by ground water. Large buildings 
should be constructed with caution in this 
area.

Along the Lake Erie shore erosion is 
active and slumps develop along the bluffs 
where the contact of a compact silt till 
(Wentworth) and a relatively porous varved 
fine sand unit occurs just above lake level.

Another problem in the western half of 
the area is the danger of top soil being 
blown away by wind if the land is mismanaged.
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No.32 QUATERNARY GEOLOGY AND GRANULAR RESOURCES OF THE 

OAK RIDGES MORAINE IN THE REGIONAL MUNICIPALITY 

OF DURHAM, SOUTHERN ONTARIO 

Q.H.J. Gwyn

ODM

LOCATION MAP Scale: 1 inch to 25 miles

INTRODUCTION: Mapping of the Oak Ridges 
Moraine within the Regional Municipality of 
Durham was begun and completed during the 
late summer and autumn of 1975. The moraine 
covers parts of the geographical Townships 
of Uxbridge, Reach, Cartwright, Darlington 
and Clarke in the Regional Municipality. 
Parts of Pickering, Whitby East, Whitby 
and Manvers Townships were also mapped.

The main purpose of the mapping was to 
outline the distribution of the coarse 
aggregate deposits in the moraine which 
would be used to aid in determining a land 
use plan and the mineral resources of the 
Regional Municipality.

Geologist, Phanerozoic Geology Section, Geo 
logical Branch, Ontario Division of Mines, 
Parliament Buildings, Toronto.

PHYSIOGRAPHY AND GENERAL GEOLOGY: The por 
tion of the moraine that has been mapped in 
this study is 60 km (37 miles) long and 
ranges in width from 3 km (2 miles) at a 
point south of Lake Scugog in Reach Township 
to a maximum of 15 km (9 miles) in Uxbridge. 
The southern flank of the moraine is a smooth 
sloping plane dissected by gullies and 
larger valleys which form the headwaters of 
rivers flowing into Lake Ontario. Further 
up the moraine toward the crest the terrain 
is hummocky and interspersed with infrequent 
kettles. Local relief is 5 to 7 m (16 to 
23 feet). At the crest of the moraine, 
which ranges in elevation from 300 m (1,000 
feet) to 360 m (1,200 feet) above sea 
level, the terrain is very hummocky with 
local relief in the order of 10 to 20 m 
(30 to 65 feet).

The hummocky topography is replaced by 
a rolling plain, 2 to 3 km (l to 2 miles) 
north of the crest. This plain is most
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clearly developed north of Roseville in 
Uxbridge Township and north of Burketon 
Station in Cartwright Township.

Based on present exposures, the basic 
structure of the moraine appears to be a 
sheet of braided outwash gravel and sand 
deposited by meltwater flowing off an ice 
lobe that had flowed northwest to NNW out 
of Lake Ontario basin. At that time, 
another ice margin lay to the north of the 
moraine, resulting in the formation of a 
lake north of the moraine. Following and 
during the deposition of the outwash sheet, 
the southern ice advanced over the out 
wash material. The till recording this 
advance is the Halton Till.

Two till units have been traced along 
the northern margin of the moraine. These 
are the fine-grained Kettleby Till and 
the underlying coarse-grained Newmarket 
Till. At two adjacent sites in Reach 
Township, Halton Till is overlain by a 
clayey silt till which is possibly Kettleby 
Till. The drumlins of the Peterborough 
drumlin field are composed of Newmarket Till.

In places south of the moraine and on 
the south flank of the moraine, Halton 
Till is underlain by a fissile to massive 
sandy silt till. This till forms the 
core of the drumlins north of Oshawa 
which have a veneer of Halton Till and is

the only till present in the drumlins north 
of Bowmanville and east of Orono.

ECONOMIC GEOLOGY: There are two important 
consequences of the mode of deposition of 
the coarse sediments in the moraine. The 
first is that there is a gradation in the 
grain size of the sediments from south to 
north across the moraine. In general, 
coarse aggregate is concentrated along the 
southern half of the moraine while the north 
portion consists primarily of medium and 
fine sand. Secondly, because the ice 
flowed up from the south over moraine, the 
southern flank of the moraine is covered 
by Halton Till. Thus in Uxbridge Township, 
nearly all the gravel being utilized was 
overridden by ice and in many of the gravel 
pits, till has had to be stripped from 
the surface.

A further problem in mapping the 
distribution of coarse aggregate is that 
most of the surface material north of the 
Halton Till is fine- to medium-grained sand 
under which the gravel is buried.

In view of the persistence of the type 
of deposit that is present near the surface 
in the moraine it is probable that large 
quantities of gravel remain to be discovered 
in the moraine, but it will require con 
siderable further work to locate the gravel.
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No.33 GEOTECHNICAL INVESTIGATIONS OF THE

CHAMPLAIN SEA CLAYS IN THE HAWKESBURY AREA, PRESCOTT COUNTY

l 2
Q.H.J. Gwyn and R.M. Quigley

ODM

LOCATION MAP Scale: l inch to 3.9 miles (approx )

A programme to investigate the varia 
bility of geotechnical properties and clay 
mineralogy from a restricted area in the 
Champlain Sea clays was begun in May and 
June, 1975. Eight bore holes were drilled 
in two groups (numbers l to 8, Location Map) 
The holes were terminated either at a depth 
of 32 m (105 feet) or when the clays had 
been completely penetrated. Samples 
using thin walled Shelby tubes were taken at 
1.5 m (5 feet) intervals. The in situ 
shear strength was then measured 0.3m 
(l foot) below the samples using a field 
vane. A total of 122 samples were collected 
from the eight bore holes. The initial

Geologist, Phanerozoic Geology Section, Geo 
logical Branch, Ontario Division of Mines, 
Parliament Buildings, Toronto.

?
"Professor, Faculty of Engineering, Uni 
versity of Western Ontario.

shear strength measured in situ showed a 
general increase with depth, as did the 
remoulded shear strength, with the result 
that the sensitivity of the sediments 
remained relatively constant (between 5 and 
10) throughout the sections penetrated. The 
crust at the surface was never more than 
l m (3 feet) thick.

As well as these eight bore hole sites, 
the in situ shear strength was measured at 
several localities in the vicinity of the 
bore holes using a Geonor field vane. This 
unit could penetrate to a depth of 10 m 
(30 feet). Comparison of the data taken 
from the bore holes and with the Geonor unit 
indicate that the Geonor method gives 
slightly higher undisturbed and remoulded 
shear strengths.

Laboratory analyses of the samples from 
bore holes l, 2, 5 and 7 (Location Map) 
have been made to determine the Atterberg 
limits, percentage of clay-sized material 
(less than two microns), the activity, pH,
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total salinity and total carbonates. In 
general the samples contained a normal water 
content that was less than the liquid 
limit and contained between 60 and 90 
percent clay sized material. The pH of the 
samples ranged between 6.5 and 8.5 and had 
a maximum of 9.5. Salinity ranged between 
1.5 and 9.5 g/1 on squeezed pore water 
samples. Total carbonates never amounted 
to more than 10 percent and were usually 
between 3 and 8 percent. Preliminary 
analysis of the clay mineralogy from the 
samples has been begun.

As well as the eight boreholes through 
the clays, a ninth borehole was drilled in 
an attempt to determine the stratigraphy 
above bedrock near the Ottawa River (number 9 
on Location Map). The borehole was located 
near the site of a water well which had 
terminated at bedrock at a depth of 130 m 
(430 feet). Split spoon samples were col 
lected at 1.5 m (5 feet) intervals, and 
the undisturbed and remoulded in situ 
shear strengths were measured 3 m (10 feet) 
below the samples. These measurements were 
discontinued at a depth of 56 m (180 feet)

when the sediment became too stiff to 
shear with the equipment available. The 
hole was terminated at a depth of 107 m 
(352 feet) without reaching bedrock.

The uppermost unit encountered was a 
grey-brown silt, 4 m (13 feet) thick. This 
overlies 8 m (26 feet) of grey silty clay. 
The two upper units overlie approximately 
6 m (20 feet) of fine-grained sand. From 
the bottom of the sand unit at 18 m (59 feet), 
to a depth of 84 m (276 feet), grey-brown 
banded silt, including some sand lenses, 
was encountered. This thick unit contains 
mollusc fragments. From a depth of 84 m 
(276 feet) to a final depth of 107 m 
(352 feet) the material consists of inter 
bedded, fine-grained sand and silt, which 
also contained mollusc fragments.

The general sequence indicates a 
fining upwards of the sediments all of 
which, except for the upper 4 m (13 feet), 
are considered to be of marine origin. In 
the last sample, taken at a depth of 107 m 
(352 feet), a fragment of Portlandia arctica 
which included part of its hinge line has 
been identified.
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No.34 QUATERNARY GEOLOGY OF THE WILDGOOSE LAKE AREA 

DISTRICT OF THUNDER BAY 

E.V. Sado 1

ODM

LOCATION MAP Scale: l inch to 25 miles

INTRODUCTION: A heavy concentration of 
glacial drift in the Wildgoose Lake area of 
the Beardmore-Geraldton "Gold Belt" has 
hampered conventional bedrock prospecting 
methods. The objective of this survey was to 
evaluate the genesis of glacial deposits in 
this area.

LOCATION AND ACCESS: The Beardmore-Geraldton 
belt is located about 120 miles (193 km) 
northeast of Thunder Bay. The area studied 
surrounds Wildgoose Lake, 6 miles (10 km) 
west of Geraldton on Highway 11 (see location 
map). Logging roads of Domtar Limited and 
Kimberley-Clark of Canada Limited provided 
access into Kirby, Colter, Lindsley, Vivian 
and Parent Townships.

REGIONAL GEOLOGY: The regional bedrock geol 
ogy has been synthesized by Bruce (1936), Pye 
et al. (1966), and Mackasey (1970). Geologi 
cally the area is situated along the boundary

Geological Assistant, Phanerozoic Geology 
Section, Geological Branch, Ontario Division 
of Mines, Parliament Buildings, Toronto.

between the Wabigoon and Quetico Subprovinces 
of the Superior Province (Mackasey et al. 
1974) and is dominated by Early Precambrian 
(Archean) metavolcanics and metasediments 
that are isoclinally folded along east- 
striking axial planes. The metavolcanic- 
metasedimentary belt extends over a distance 
of 60 miles (100 km), being flanked on the 
north and south by large felsic batholiths. 
Smaller lenticular mafic intrusions occur 
within the centre of the belt. A more de 
tailed bedrock geology of Kirby, Lindsley and 
Parent Townships has been given by MacDonald 
(1940; 1941) and Bruce (1936). Zoltai (1965a; 
1965b; 1967) has outlined the regional sur 
ficial geology.

SURFICIAL GEOLOGY: The study area is mostly 
covered by ground moraine consisting of a 
calcareous sand till. Glacial striae, long 
axes of eskers, drumlinoid ridges, glacial 
fluting patterns and craig and tail features 
all indicate an ice advance to the southwest. 
Eskers and hummocky kame-like features are 
abundant in some areas. Meltwaters deposited 
fluvial and outwash sands and gravels east of 
Wildgoose Lake and in line with Wildgoose and
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St. Croix Creeks.

Till: A single till unit forms the wide 
spread ground moraine in this area. This 
till can be subdivided into an ablation type 
and basal type on the basis of its texture, 
compactness, internal structure and pebble 
lithology. The ablation variety is common 
at the surface; basal till and bedrock are 
minimally exposed. Ablation till here is 
characterized by its sandy texture, loose 
ness, low silt-clay content and occasional 
internal stratification. Paleozoic clasts 
predominate within it, implying a distal 
provenence within the Hudson Bay Lowlands. 
The basal till is poorly exposed but readily 
found along the incised flanks of abandoned 
stream channels and the stoss slopes of drum 
linoid ridges. It is distinctively very 
compact with a blocky, somewhat fissile 
internal structure and a higher silt-clay 
content. Locally derived, metavolcanic- 
metasedimentary type clasts predominate in 
the basal till.

Ice-Contact Stratified Drift: Ice disinte 
gration features which were deposited within 
a stagnant ice environment are found in 
several localities. These deposits take the 
form of hummocks and disintegration ridges 
and are primarily composed of ablation till. 
Pockets of blocky basal till and lenses of 
sand and gravel are found in a chaotic 
structural arrangement. Ablation drift occurs 
as a random assemblage of closely spaced 
hummocks, ridges and basins.
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No.35 PALEOZOIC GEOLOGY OF THE GALT, BRANTFORD

AND SIMCOE AREAS (40 P/8, 40 P/l, 40 1/16),

SOUTHERN ONTARIO

P.G. Telford 1

ODM

LOCATION MAP Scale: 1 inch to 25 miles

LOCATION: During the summer of 1975, geo 
logical mapping of Paleozoic rocks was com 
pleted for the Brantford map-area and partly 
completed for the Galt and Simcoe map-areas. 
The region is bounded by Latitude 43 0 30'N, 
Longitudes 80 0 00'W and 80 0 30'W, and Lake Erie 
in the south.

GENERAL GEOLOGY, GALT MAP-AREA: Outcrops of 
Paleozoic bedrock are abundant in the eastern 
half of the map-area and commonly form prom-

Geologist, Phanerozoic Geology Section, Geo 
logical Branch, Ontario Division of Mines, 
Parliament Buildings, Toronto.

inent cliffs along the banks of the Grand 
River near and within the city of Cambridge. 
Only the latter exposures were examined in 
1975. They comprise massive and thick- 
bedded, brown sucrosic dolostone of the 
Middle Silurian Guelph Formation. Reefal or 
biohermal mounds occur in this unit and are 
well exposed in the Domtar Chemicals Limited 
quarry near Hespeler.

GENERAL GEOLOGY, BRANTFORD MAP-AREA: Bedrock 
outcrops are extremely sparse in this map- 
area because of a thick mantle of Quaternary 
glacial sediments (Cowan 1972) . Argillaceous 
dolostones and shales of the Upper Silurian 
Salina Formation are exposed along the Grand 
and Nith Rivers within the town of Paris. 
Dolostones of the Gasport and Goat Island 
Members of the Middle Silurian Lockport For 
mation crop out near Mineral Springs, in the 
northeast corner of the map-area. These out 
crops comprise a small portion of the Niagara 
Escarpment.

GENERAL GEOLOGY, SIMCOE MAP-AREA: Bedrock 
outcrops are common along the Lake Erie 
shoreline and along numerous small creeks 
throughout the eastern half of the map-area. 
Several, large, operating and abandoned 
quarries in the Hagersville area also provide 
excellent stratigraphic sections. The Paleo 
zoic geology of the map-area was examined 
only in reconnaissance fashion during 1975.

STRATIGRAPHY: The general stratigraphy of 
the Simcoe, Galt and Brantford map-areas, is 
indicated on Table 1.

ECONOMIC GEOLOGY: In the Cambridge area, the 
quarries of Domtar Chemicals Limited near 
Hespeler and Flamboro Quarries Limited at 
Flamboro are excavating Guelph dolostone. 
Except for those parts encompassed by the 
Niagara Escarpment Restricted Quarrying Zone, 
large areas exist in the eastern half of the 
Cambridge map-area that are suitable for 
further quarrying.

In the Simcoe area, the quarries of 
Haldimand Quarries and Construction Limited 
at Hagersville and Steel Company of Canada 
Limited at Nanticoke are excavating limestones
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Table l GENERAL STRATIGRAPHY OF THE 

SIMCOE, GALT AND BRANTFORD MAP-AREAS

MIDDLE DEVONIAN

LOWER DEVONIAN

UPPER SILURIAN

MIDDLE SILURIAN

Dundee Formation 
Onondaga Formation

Bois Blanc Formation
Springvale Sandstone Member

Bertie Formation 
Salina Formation

Guelph Formation 
Lockport Formation

Eramosa Member
Goat Island Member
Gasport Member

L- SIMCOE MAP-AREA

- BRANTFORD MAP-AREA 

GALT MAP-AREA

of the Bois Blanc and Onondaga Formations. 
Other small or abandoned operations in this 
area were described by Hewitt and Vos (1972)
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No.36 CRETACEOUS GEOLOGY OF THE JAMES BAY LOWLANDS 

P.G. Telford1 and M.A. Vos 2

LOCATION: During August 1975, a helicopter- 
based, geological reconnaissance of Cre 
taceous sediments was carried out in the 
Moose River Basin, James Bay Lowlands. The 
area examined is bounded approximately by 
Latitudes 50 0 00' and 51 0 30'N and Longitudes 
81 0 00' and 84 0 00'W. Most of the reconnais 
sance was concentrated along the valleys of 
major rivers and creeks, particularly the 
Missinaibi and Mattagami Rivers. This work 
constituted part of the follow-up program 
designed to complement the 1975 winter dril 
ling of Cretaceous sediments in the Moose 
River Basin (Rogers et al. 1975) .

GEOLOGY: Because of the flat, swampy nature 
of the region, outcrops of Cretaceous sedi 
ments are rare, and are confined to the beds 
and banks of rivers and creeks. Slumping of 
the river banks is common, thus providing an 
additional restriction of exposures. Many 
previously recorded outcrops (Sanford et al. 
1968) are now obscured because of the 
slumping.

The best natural exposures of Cretaceous 
sediments were found along Adam Creek, a 
tributary of the Mattagami River north of 
Smoky Falls. This creek is used by Ontario 
Hydro as a diversion channel for Little Long 
Dam. Therefore, it is intensely scoured by 
spring runoff from the dam and extensive, 
fresh exposures of the Pleistocene and Cre 
taceous sediments and sometimes Paleozoic 
sedimentary rocks are provided each year. 
Cretaceous sediments exposed along the creek 
consist of white, kaolinitic silica sands, 
white and reddish clays, and grey to black 
clays containing abundant detrital lignite. 
Lignitized tree trunks up to 12 inches 
(30 cm) in diameter are present in the grey 
clays. Several large fragments of a lignite

seam were found as float material in the creek 
bed. The contact between the Cretaceous and 
overlying Pleistocene sediments displays sev 
eral feet of relief, and at one locality it 
is marked by a distinct boulder pavement. 
The Pleistocene sequence is characterized by 
thick units of till, separated by fluvial 
sands and gravel or lacustrine clays.

Several other exposures of Cretaceous 
silica sands and red clays were encountered 
along the Missinaibi River but none were as 
extensive as at Adam Creek. A pit dug to 
investigate the lignite deposit at Onakawana 
(Beck in Rogers et al. 1975) also provides 
some exposure of Cretaceous sediments, though 
the sides of the pit are badly slumped.

The presence of scattered lignite frag 
ments in Cretaceous clays in Adam Creek shows 
that favourable conditions for lignite for 
mation existed in the area. Whether or not 
economically significant lignite beds exist 
at depth or at the same level elsewhere in 
the area can only be proven by further dril 
ling and geophysical research.
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No.37 GEOLOGY AND SCENERY OF THE NIAGARA ESCARPMENT - 

NIAGARA FALLS TO TOBERMORY 

P.G. Telford1

l -t- 
> \ Niagara

Escarpment

The proposed guidebook to the geology 
and scenery of the Niagara Escarpment is to 
consist of: several chapters on the geo 
logical setting, geological history and 
utilization of the escarpment; appendices 
listing rocks, fossils, and interesting geo 
logical features; and 1:50,000 scale map- 
sheet excerpts illustrating the geology of 
the escarpment. Much of the geological and 
geomorphological data necessary for the 
guidebook is available through the work and 
publications of the Ontario Division of Mines 
and Geological Survey of Canada. However, to

Geologist, Phanerozoic Geology Section, Geo 
logical Branch, Ontario Division of Mines, 
Parliament Buildings, Toronto.

compile the section on "interesting geologi 
cal features", further detailed field work 
was required. One month was spent traversing 
the Niagara Escarpment region from Tobermory 
in the north to Niagara Falls. In this way, 
known geological features of interest were 
precisely located and described, and poorly 
documented or previously unknown features 
were searched out. Particular attention was 
given to features on or near the Bruce Trail 
as it is anticipated that the principal users 
of the guidebook will be hikers.

Seventy-one stratigraphic sections, 
ranging from isolated Rocky Bay near the 
northern tip of the Bruce Peninsula to well- 
known Niagara Falls, were examined. These 
provide a virtually complete coverage of the 
Paleozoic geology of the Niagara Escarpment.
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No.38 OUTLINE OF AGGREGATE RESOURCE SURVEYS, 1975

E.V. Sado' J.Z. Fraser"

Aggregate resource surveys were carried 
out in eleven townships within southwestern 
Ontario to outline granular aggregate poten 
tial. The National Topographic Map Series 
at a scale of 1:50,000 was used as a base on 
which individual deposits were plotted. 
Deposit areas were obtained from published 
and unpublished Quaternary geological maps, 
soil survey reports and air photographic 
interpretation. Water well logs supplied by 
the Ministry of the Environment provided use 
ful subsurface information. The locations of 
most pits were obtained from the Ministry of 
Transportation and Communications at Downs- 
view. This data was supplemented by field 
investigations. The townships in alpha 
betical order are: Artemesia, Bentinck, 
Bruce, Egremont, Glenelg, Harwick, Lobo, 
London, Normanby, Saugeen and Westminster.

During the 1975 field season, eleven 
townships in southwestern Ontario were 
studied to outline their possible sand and 
gravel reserves. Granular Resource Surveys 
were completed for the following townships:

Grey
Goderich
Colborne
East Wawanosh
West Wawanosh
Kinloss
Culross
Carrick
Turnberry
Howick
Minto

In addition, Granular Resource Surveys 
for three regional planning areas were com 
pleted.

Geological Assistant, Phanerozoic Geology 
Section, Geological Branch, Ontario Division 
of Mines, Parliament Buildings, Toronto.

Geological Assistant, Phanerozoic Geology 
Section, Geological Branch, Ontario Division 
of Mines, Parliament Buildings, Toronto.

135





Geophysics/
Geochemistry
Section



GEOPHYSICAL AND GEOCHEMICAL SURVEYS, 1975 

K.D. Card1

Staff of the Geophysics/Geochemistry Section conducted one 
geophysical survey project and two geochemical survey projects in 
the field during the summer of 1975. In addition, the section planned 
and co-ordinated geophysical surveys which were carried out by firms 
under contract to the Provincial Government.

A gravity survey over the Uchi Lake metavolcanic-metasedimentary 
belt, District of Kenora, was carried out by Barlow, Gupta, and Wadge 
to outline the deeper geological and structural characteristics of 
the belt, to permit interpretation of its configuration in the third 
dimension, and to improve the detail of the gravity station network 
in Ontario. This project is part of an on-going program to define 
the deeper structural characteristics of the Precambrian Shield of 
Ontario and thus arrive at a better understanding of its evolution, 
especially of the metavolcanic belts and their mineral deposits.

A stream sediment geochemistry survey by Closs, in conjunction 
with a Quaternary geology survey by E.V. Sado, Phanerozoic Geology 
Section, in the Geraldton-Beardmore area, District of Thunder Bay, 
investigated metal dispersion in organic and clastic components of 
stream sediments in areas blanketed by glacial sediments. This 
survey will evaluate the extent to which the geochemistry of both 
organic and clastic components of stream sediments reflect local 
bedrock geology and mineralization.

An investigation to assess the geological-geochemical relation 
ships of pyritic and graphitic volcanogenic rocks and stratabound 
massive sulphide deposits was carried out in the Confederation Lake 
area by Closs in conjunction with A.C. Colvine (Mineral Deposits 
Section). This investigation is part of an on-going program to 
investigate the genesis of such deposits and to evolve methods for 
their exploration.

A reconnaissance airborne gamma-ray spectrometer survey (No. 39) for 
uranium is being conducted in the Ignace-Sioux Lookout area, Dis 
tricts of Thunder Bay, Kenora and Rainy River (see Figure 3) as 
part of the joint Federal-Provincial Uranium Reconnaissance Program. 
The results of this survey will be released to the public as soon 
as possible.

The results of an airborne electromagnetic-magnetic (INPUT) 
survey covering approximately 350 square miles (910 knr) in the 
Matachewan area, District of Timiskaming, were released in April, 
1975. This survey was planned, co-ordinated, and released by the 
Geological Branch, Ontario Division of Mines and flown by Questor 
Surveys Limited.

The results of a residual, low-level airborne magnetometer survey 
(No. 40) covering approximately 200 square miles (500 km^) in the 
Bamaji-Fry Lakes area, District of Kenora, (see Figure 4) will be 
released in the near future.

Chief, Geophysics/Geochemistry Section, Geological Branch, Ontario 
Division of Mines, Parliament Buildings, Toronto.
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Figure 3. Location map for ODM-GSC gamma-ray spectrometer survey of the Ignace-Sioux Lookout 
area (No. 39 on "List of Field Parties, 1975").
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Refraction seismic and resistivity surveys over part of the 
James Bay Lowlands were conducted by Geoterrex Limited, under con 
tract to the Government of Ontario. These surveys were planned and 
co-ordinated by the Geophysics/Geochemistry Section staff and the 
results released by the Geological Branch in 1975.

The Ministry of Natural Resources is participating with the 
Royal Ontario Museum in the establishment of a Geochronology 
Laboratory at the Department of Geology and Mineralogy, Royal Ontario 
Museum. The laboratory, when operational in about one year, will 
have isotopic age determination capability by the zircon and 
rubidium-strontium methods.

The Geological Branch will maintain a program of applied 
geochronology at the laboratory, directed toward investigation 
of the rock and mineral deposits of Ontario's Precambrian Shield.

ODM

Scale: l inch to 25 miles

Figure 4. Location map for low-level, airborne magnetic survey of the Bamaji- 
Fry Lakes area (No. 40 on "List of Field Parties, 1975").
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No.4l GRAVITY SURVEY OF THE BIRCH-UCHI-CONFEDERATION LAKES AREA,

DISTRICT OF KENORA 

R.B. Barlow1 , V.K. Gupta and D.R. Wadge

OQv\

LOCATION MAP Scale: 1 inch to 25 miles

INTRODUCTION: Gravity surveys represent one 
of the few feasible methods for determining 
the deeper structural characteristics of the 
relatively flat Precambrian terrain of Ont 
ario. Of interest in this context are the 
three-dimensional structural configurations 
of major rock units, especially the metal- 
rich Early Precambrian metavolcanic belts. 
The Geological Branch gravity survey program, 
initiated in 1974 in the Sturgeon Lake area 
(Barlow 1974) and continued in the present 
area, will provide data for such interpre 
tation, thus contributing to a better under 
standing of the evolution of the Precambrian 
Shield and its mineral deposits. Gravity 
surveys may also define certain features of

Geophysicist, Geophysics/Geochemistry Sec 
tion, Geological Branch, Ontario Division of 
Mines, Parliament Buildings, Toronto.

value for mineral exploration within the 
metavolcanic belts.

LOCATION: The Birch-Uchi-Confederation Lake 
gravity survey area is bounded by Latitudes 
50 0 40' and 51 0 45'N, and Longitudes 91 0 45' and 
93 0 15'W, covering an area of approximately 
4,950 square miles (12 820 km 2 ). Confeder 
ation Lake near the centre of the survey area, 
is approximately 56 air miles (90 km) east of 
the town of Red Lake. General access to the 
region is provided by a gravel road extending 
from Ear Falls on Highway 105 to the South 
Bay mine of Selco Mining Corporation Limited 
on Confederation Lake. Access to points 
within the survey area was provided mainly by 
a float-equipped DeHavilland Beaver aircraft 
and a Bell G-4 helicopter.

Regional Bouguer gravity maps covering 
the present survey area at a scale of 
1:500,000, based on a station density of
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about l gravity station per 54 square miles 
(153 kirr), have been published by the Earth 
Physics Branch of the Department of Energy, 
Mines and Resources, Ottawa (Gravity Map 
Series Nos. 29 and 100).

GRAVITY SURVEY: The objectives of the pre 
sent gravity survey are:

1) to increase the gravity station
coverage to an average station density 
of approximately l per 2 square miles 
(5 knr2 ) .

2) to analyze the gravity data in order to 
determine the three-dimensional dis 
tribution of major rock types in the 
area.

3) to correlate surface density distri 
bution with gravity anomalies and to 
determine the nature and configuration 
of large-scale regional crustal 
structures.

Three Lacoste-Romberg gravimeters were 
used to establish a total of 2,634 gravity 
stations during the course of the survey from 
May 20 to August 26, 1975. The station 
density varied from l station per square mile 
(2.6 km^) in areas of metavolcanic and meta- 
sedimentary rocks to l station per 3 square 
miles (8 km^) in areas of granitic rocks. 
The average station density in the survey 
areas was approximately l station per 2 
square miles (5 km^).

To assist in local geological inter 
pretation, more detailed gravity coverage 
with a density of about l station per 0.4 
square miles (l km^) or less, was undertaken 
in the vicinity of the South Bay mine and 
Lost Bay on Confederation Lake, and around 
Fly Lake. The potential importance of 
detailed gravity surveys for exploration of 
volcanogenic sulphide deposits has been 
demonstrated by Nishiwaki et al. (in Brown 
1975) . These writers have shown that deep- 
seated structures associated with Kuroko-type 
volcanogenic sulphide deposits in Japan are 
not expressed in the surface geology but do 
give rise to gravity and seismic anomalies.

Gravity stations were also established 
along Highway 105 between Vermilion Bay and 
Red Lake to give a gravity profile across 
parts of the English River and Uchi subpro- 
vinces of the Superior Province. Stations 
spacing along Highway 105 between Vermilion 
Bay and Perrault Falls was approximately l 
mile (1.6 km) whereas between Perrault Falls 
and Red Lake, station spacing varied from l 
to 2 miles (1.6 to 3.2 km).

SURVEY CONTROL: A control network consisting 
of nine secondary control stations was estab 
lished in the survey area. The control net 
work was tied to the Ear Falls and Red Lake 
Gravity Control Stations which are part of 
the National Base Network. The Gravity 
Control Stations values are based on a value 
of 980.60612 gals for the National Reference 
Pier in Ottawa.

To eliminate large drifts or tares dur 
ing transportation, the gravimeters were 
encased in aluminum cases kept in wooden 
boxes with a 3-inch (8 cm) foam cushion. No 
large tares were recorded until the last week 
of the survey when one gravimeter was acci 
dentally dropped giving a tare of approxi 
mately 3 mgal. Morning and evening gravity 
base station control readings provided a 
check of the meter drifts. The drift rates 
were small; less than 0.1 mgal, over a 12 
hour period, and averaged about 0.04 mgals.

Horizontal control was maintained by 
locating the stations on air photographs at a 
scale of l inch to 4,785 feet (1:57,420). 
Station locations were transferred from the 
air photographs to specially prepared modi 
fied Transverse Mercator maps at a scale of 
1:63,360 (l inch to l mile) on which the 
Ontario 3 degree grid had been drawn. Con 
version to the geographic co-ordinate system 
was based on Colvocoresses (1965) method. 
The latitude and longitude of the gravity 
stations were scaled from the above maps with 
an accuracy of ^ 60 feet (^ 20 m).

First order (Geodetic Survey of Canada 
and Ontario Ministry of Transportation and 
Communication benchmarks) and lower order 
(Geodetic Survey of Canada 3rd order bench 
marks) vertical control points are generally 
restricted in the area to main highways and a 
few large lakes. These control points were 
used wherever possible. The elevations of 
lakes close to geodetic benchmarks were 
established using a Wild NA2 automatic level 
and GNLE12 levelling staff. The gravity 
readings were taken along the lake shores and 
the station elevations were recorded relative 
to the lake level. Most of the lake level 
elevations were determined using Wallace and 
Tiernan barometric altimeters in pair. Wet 
and dry bulb temperatures were measured at 
each altimeter site. Wherever possible, a 
land bench mark or lake of known elevation 
was occupied by altimeter at least once 
every two hours. During helicopter-assisted 
surveys the altimeter readings were taken 
concurrently with the gravity observations 
whereas during fixed wing-assisted surveys 
the altimeter readings were taken indepen 
dently of the gravity measurements. The pro 
cedure was to conduct altimeter traverses of
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two hours duration during which time 12 to 14 
lakes could be surveyed.

DENSITY MEASUREMENTS: In order to interpret 
the sources of the Bouguer anomalies, mean 
density values will be assigned to the major 
rock units in the area. During the survey, 
fresh samples of bedrock were collected from 
the vicinity of each gravity station. The 
dry densities of 1,272 surface samples were 
determined in the field using an Ohaur triple 
beam balance.

DATA REDUCTION: The gravity readings will be 
reduced at the Gravity Division, Earth 
Physics Branch, Ottawa using the method de 
scribed by Tanner and Buck (1964). The 
reduced data will be used to produce a Bouguer 
anomaly map. The gravity data, combined with 
the density data and all available aeromag 
netic and geological information will be 
used to interpret the regional crustal 
structure.
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No.42 GEOCHEMICAL SURVEY OF ORGANIC STREAM SEDIMENTS IN THE 

BEARDMORE-GERALDTON AREA, DISTRICT OF THUNDER BAY

L.G. Closs

ODM

LOCATION MAP Scale: l inch to 25 miles

INTRODUCTION: Geochemical drainage surveys 
have proven to be both effective and economic 
aids in reconnaissance mineral exploration 
and bedrock geological mapping. Implicit in 
the use of this technique is the assumption 
that the sediments represent composite 
samples of the catchment area upstream from 
the sample sites. The Shield areas in 
northern Ontario are largely characterized by 
low relief and a drainage regime which tends 
to be made up of swamps and indefinite and 
disorganized drainage courses. Much of the 
material constituting the clastic component 
of stream beds has been derived from the 
Quaternary sediments overlying the bedrock 
and which, depending on their source, may or 
may not reflect the local bedrock geology. 
For these reasons, traditional stream sedi 
ment surveys have found limited application 
in large areas of the Shield. Since 1969, 
the Geological Survey of Sweden has been

Geochemist, Geophysics/Geochemistry Section, 
Geological Branch, Ontario Division of 
Mines, Parliament Buildings, Toronto.

sampling organic stream sediments as a means 
of regional prospecting (Brundin and Nairis 
1972). Recently this approach has been 
adopted by the Geological Survey of Finland. 
Their success with this technique in terrain 
similar to much of that in northern Ontario 
warranted an evaluation of the application of 
this method to our own situation.

The stream sediment survey was carried 
out in Kirby, Lindsley and Parent Townships, 
District of Thunder Bay. Lindsley Township, 
located 6 miles (10 km) west of Geraldton, is 
crossed by Highway 11. Forest access roads 
of Domtar Limited and Kimberly-Clark of 
Canada Limited provide access to Parent, 
Lindsley and the southern portion of Kirby 
Townships. The northern part of Kirby Town 
ship may be reached via float-equipped air 
craft from Jellicoe.

GEOLOGY: The Beardmore-Geraldton 'greenstone' 
belt is located 120 miles (190 km) northeast 
of Thunder Bay. Early Precambrian (Archean) 
metavolcanics and metasediments, which extend 
over a distance of at least 60 miles (100 km), 
are isoclinally folded along east-striking
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axial planes. Large felsic batholiths flank 
the belt on the north and south whereas 
smaller lenticular mafic intrusions occur 
within the centre of the belt. The area is 
noted for its gold deposits. In addition, 
there are occurrences of base metals assoc 
iated with felsic metavolcanics, iron in the 
form of both oxide- and sulphide-facies iron 
formation, copper and nickel sulphides assoc 
iated with gabbroic rocks, and molybdenite 
associated with quartz veins in a granitic 
intrusion.

Parent and Lindsley Townships are under 
lain largely by clastic metasediments with 
narrower bands of mafic to intermediate meta 
volcanics. Kirby Township is underlain pre 
dominantly by mafic to intermediate metavol 
canics. Two bands of metasediments are 
intercalated with the metavolcanics. The 
northern third of this township is underlain 
by granitic rocks.

Two past producing gold mines, the 
Jellicoe Mines (1939) Limited (now Jelex 
Mines Limited) and the Tombill Mines Limited 
properties, are situated in Lindsley Town 
ship along strike from a number of former 
producers of the Geraldton camp. Sphalerite 
associated with sulphide iron formation in 
mafic to intermediate metavolcanics is known 
west of Kirby Lake (Regional Geologist's 
files, Ontario Ministry of Natural Resources, 
Thunder Bay).

Within the survey area overburden is 
extensive and outcrops limited, thus greatly 
hindering prospecting within an otherwise 
favourable geological setting. Zoltai 
(1965a; 1965b; 1967) has described the 
regional surficial geology of the area. Con 
current with the present program, Sado (1975) 
mapped the Quaternary geology of Colter, 
Vivian, Kirby, Lindsley, and Parent Townships 
on a semi-detailed scale.

GEOCHEMISTRY: Where available, both clastic 
and organic stream sediment materials were 
collected along all major drainage channels 
at 200 m (600 foot) intervals resulting in an 
average sample density of 2 sites per square 
kilometer. Clastic stream sediment material 
consisted of silt to coarse-sand-sized min 
eral matter and rock fragments largely derived 
from the till through which the stream chan 
nel cut its course. Organic stream sediments, 
consisting of dead organic material mixed 
with varying proportions of mineral matter 
and frequently penetrated by roots, was col 
lected from the banks or stream bed below the 
water level, as described by Brundin and 
Nairis (1972). Sites were located by pace 
and compass traversing of the drainage net 
work using prominent landmarks on l inch to

l mile (1:63,360) air photographs. Stream 
water pH was determined at the intersection 
of all major road-drainage intersections. In 
total, 576 sites were sampled, resulting in 
the collection of 556 organic sediment 
samples and 161 clastic sediment samples. 
Thirty-four sites were sampled in duplicate 
to determine sampling variability.

All sampled material was submitted to 
the Mineral Research Branch Laboratory, 
Ontario Division of Mines, Toronto for 
sample preparation and chemical analysis. 
Samples were oven-dried at 80 0 C and ashed at 
1000 0 F (590 0 C) . The -80 mesh fraction of the 
ashed material will be analyzed for Cu, Pb, 
Zn, Co, Ni, Mn and Fe by standard atomic 
absorption spectrophotometry methods; As and 
Mo will be determined by flameless atomic 
absorption procedures; and loss-on-ignition 
(LOI) will be computed to estimate organic 
carbon content of the samples.

These data will be evaluated to deter 
mine the effectiveness of geochemistry of 
both clastic and organic drainage samples in 
reflecting the local bedrock geology and 
mineralization of the survey area.
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No.43 GEOLOGY AND GEOCHEMISTRY OF 

PYRITIC AND GRAPHITIC VOLCANOGENIC SEDIMENTS AND

THEIR RELATIONSHIP TO MASSIVE SULPHIDE DEPOSITS

l 2 L.G. Closs and A.C. Colvine

LOCATION MAP Scale: 1 inch to 25 miles

INTRODUCTION: Stratabound, base-metal, 
massive sulphide deposits within Early 
Precambrian volcanic rocks continue to be 
a prime mineral exploration target in 
Ontario. It has been shown in several 
mining camps that a number of deposits of 
this type may be located along a specific 
favourable horizon (Sangster 1972). Ridler 
(1971) suggested that these sulphide 
deposits are genetically similar to various 
forms of chemical metasediments of volcanic 
origin. These metasediments have been 
interpreted to be the regional stratigraphic 
equivalent of the massive sulphide deposits 
(Sangster 1972) and thus may present a con 
siderably broader exploration target than

Geochemist, Geophysics/Geochemistry Section, 
Geological Branch, Ontario Division of 
Mines, Parliament Buildings, Toronto.

2
"Geologist, Mineral Deposits Section, Geo 
logical Branch, Ontario Division of Mines, 
Parliament Buildings, Toronto.

the localized base metal concentrations. 
Similarly, regional indications may exist 
for copper-zinc-silver mineralization in 
Early Precambrian sedimentary rocks; this 
mineralization may be related to volcanic 
activity (Riley et di. 1971).

Both mineralized and barren sulphide 
and graphitic concentrations may have 
response to magnetic and electromagnetic 
geophysical surveys. Intersection of 
barren conductive horizons in subsequent 
drilling frequently results in early aban 
donment of the property. The present study 
was initiated to investigate the geology 
and geochemistry of these chemical sedi 
mentary horizons and to attempt to define 
features whereby the possibility of, and 
even the proximity to, base metal con 
centrations may be predicted. An integral 
part of this study is an interpretation of 
the environment of deposition and the 
genesis of these deposits.

The area chosen for study during the 
1975 season was in the south Confederation 
Lake area approximately 50 miles (80 km)
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east of Red Lake. Work was concentrated 
on tracing and sampling a sulphide horizon 
thought to extend from the orebody of the 
South Bay mine of Selco Mining Corporation 
Limited, in Dent Township, southwestwards 
to the Copper-Lode Mines Limited deposit 
in Belanger Township. The objectives of 
the program are to define in geological, 
mineralogical and geochemical terms 
the nature of this zone along strike and 
attempt to relate any variations to geologi 
cal environment and genesis and also to 
proximity to concentrations of base metals.

GEOLOGICAL SETTING: The South Bay-Copper 
Lode zone extends from the South Bay mine 
orebody in Dent Township, southwestward 
through Mitchell and Bowerman Township to 
the Copper-Lode Mines Limited deposit in 
Belanger Township, a strike length of 
approximately 14 miles (22 km) (Riley et al. 
1971, p.19-20). The zone is situated 
within the Confederation Lake cycle of 
the Birch-Uchi "greenstone" belt, in the 
Uchi Subprovince of the Superior Province 
of the Canadian Shield. The Confederation 
Lake cycle is the uppermost of possibly 
four volcanic cycles and the mineralized 
zone lies in the upper, intermediate to 
felsic portions of the cycle close to and on 
the southwest limb of the major syncline 
of the "greenstone" belt. In recent 
years, geological investigations and 
detailed mapping have been carried out in 
this area by Goodwin (1967), Pryslak 
(1970a; 1970b; 1971a; 1971b), Fenwick
(1973), Thurston (1974), and Thurston et al.
(1974).

The South Bay mine zinc-copper-silver 
orebody, located at the northeast end 
of the zone, was discovered in 1968 by 
geophysical methods (Reed and Auston 1973) 
and is situated within felsic pyroclastic 
rocks close to their contact with an 
underlying quartz feldspar porphyry (Pollock 
et al. 1972; Pryslak 1970a). The greater 
part of the zone to the southwest consists 
of intermediate to felsic pyroclastic 
rocks, and lesser quantities of distinctive 
spherulitic flows and felsic porphyries. 
Although metamorphic grade increases to 
the southwest, making rock identification 
and correlation difficult, the Copper-Lode 
Mines Limited copper-zinc-silver deposit 
also appears to lie within tuffaceous 
pyroclastic rocks. While not encountered 
on surface during limited reconnaissance 
traverses, interpretation of diamond 
drilling results by a geologist of Selco 
Mining Corporation Limited showed that the 
deposit overlies a more highly metamorphosed

equivalent of the South Bay quartz-feldspar 
porphyry.

Several other porphyry bodies are 
present in the intervening portion of the 
zone and the majority of the mineralized 
showings are associated with the upper 
contacts of these porphyry bodies. The 
largest of these is within the central 
portion of the zone, between Horseshoe and 
Arrow Lakes, where several sulphide occur 
rences are located along the northwestern 
contacts of porphyry bodies with intermediate 
and felsic pyroclastic rocks. Although 
stratigraphic relationships have not been 
conclusively established, the porphyry 
bodies all appear to be at a similar strati 
graphic level and although they do not form 
a continuous horizon, they were probably 
emplaced during a single period of syn- 
volcanic magmatic activity.

FIELD PROGRAM: For the purposes of this 
report, the 14 mile (22 km) zone from the 
South Bay mine to the Copper-Lode deposit 
has been subdivided into three areas. 
The geological mapping and rock sampling 
carried out in each of these areas is 
described separately below. In addition, 
a limited bedrock geochemical sampling 
survey was carried out at the Selco Mining 
Corporation Limited "Jig" prospect, located 
at the boundary between Mitchell and Knott 
Townships, and this work is also summarized.

-i. Northeast Area: Although in many respects 
the zone chosen is ideal for this study, 
the mineralized horizon is not continuous 
between the South Bay mine and the north 
eastern end of Horseshoe Lake. As this 
portion of the zone is an area of both 
structural and stratigraphic complexity, it 
was necessary to locate and delineate the 
mineralized zones and interpret their 
structural and stratigraphic location prior 
to bedrock sampling. The major volcanic 
map-units could be subdivided; in particular, 
units of lapilli-tuff, breccia, quartz- 
feldspar porphyry, and spherulitic flows 
were delineated. The strike trend of the 
zone was shown to curve westward, south of 
Triangle Lake, following the curve of the 
synclinal axis to the north of the lake. 
Detailed mapping around individual mineral 
ized showings again showed an association 
with porphyry units.

Sampling was not as systematic in this 
area as that carried out in the central 
area. Bedrock samples were collected, 
firstly, to characterize the major units 
within the zone and, secondly, to give 
detailed coverage in and around the areas
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of mineralization. In total, 369 surface 
samples and 95 drill core samples were 
collected.

ii. Central Area: The central part of the 
zone extends from the northeast corner 
of Horseshoe Lake to a position h mile 
(400 m) southwest of Arrow Lake, a distance 
of 5.4 miles (8.7 km). The sampled width 
of this zone varied from 600 feet (200 m) 
to 2,000 feet (600 m) depending upon the 
exposed width of the quartz-feldspar por 
phyry unit. Sample sites were located 
relative to the Selco Mining Corporation 
Limited grid which was cut at 200-foot 
(60 m) intervals. Company geological maps 
at a scale of l inch to 400 feet provided 
the initial subdivision of rock types into 
sampling units. The surface sampling 
pattern was controlled by the location of 
known sulphide occurrences and outcrop 
distribution. Near these occurrences, 
rock samples were collected along lines 
spaced at 200-foot (60 m) intervals along 
strike, and this spacing was increased 
successively to 400-foot (120 m) and 800- 
foot (240 m) intervals, farther away from 
the mineralized localities. On each line, 
specimens were collected from the quartz- 
feldspar porphyry and the metavolcanics 
which underlie and cap this unit. Sites 
were selected using the following criteria: 
(i) at the contact of the quartz-feldspar 
porphyry unit with the enclosing meta 
volcanics, samples were collected at approx 
imately 100-foot (30 m) intervals, and 
this density was increased near mineral 
ization or where there were rapid changes 
in rock types; and (ii) at approximately 
200-foot (60 m) intervals in the interior 
of the quartz-feldspar porphyry unit. 
While attempts were made to obtain 
composite samples at each site, the avail 
able exposure often resulted in getting 
what would be more realistically termed 
point or grab samples. In total, 615 
samples were collected and this includes 
the sampling of 30 sites in duplicate to 
estimate sampling variability. Core 
sampling was carried out on 11 drill holes 
distributed between three mineralized areas 
exposed over the strike length of the 
porphyry outcropping in this area. The core 
samples were selected using available drill 
logs and were composited over the sampled 
interval (not exceeding 20 feet or 6 m). 
In total, 280 drill core samples were 
collected and will be used to provide data 
on subsurface geological and geochemical 
relationships within the area.

Southwest Area: The southwest part 
of the zone extends southwest from Arrow 
Lake through to the west boundary of 
Belanger Township and encompasses the copper- 
silver-zinc deposit of Copper-Lode Mines 
Limited (Fenwick 1973). Field work in 
this area in 1975, was limited to two half- 
days of reconnaissance work and one day of 
drill core sampling. Two drill holes 
through the 'E' zone were sampled, yielding 
68 core specimens. Although the rock types 
seen in drill core at the Copper-Lode Mines 
Limited property were metamorphosed to a 
higher grade than those at Arrow and Horse 
shoe Lakes, they were similar texturally 
to the pyroclastic units observed in the 
"Central Area". This suggests that the 
rocks in the southwest area are a con 
tinuation along strike of those observed at 
Arrow and Horseshoe Lakes and are predom 
inantly pyroclastic.

ii). Jig Prospect: This prospect is 
located along the northwest shore of south- 
west bay of Confederation Lake on the 
boundary between Mitchell and Knott Town 
ships. The occurrence is situated within 
the Woman Lake cycle of the Birch-Uchi 
"greenstone" belt and the mineralization 
here is distinct from that at the previously 
mentioned sample areas. The mineralization 
consists of pods and lenses of massive 
sulphides within a unit composed of argil 
laceous and calcareous metasediments and 
felsic brecciated tuff (Davenport 1972). 
One hundred and thirty surface samples were 
collected within an area 3,000 feet by 
2,000 feet (900 m by 600 m) centred on the 
mineralized zone. In addition, 59 core 
samples were collected from 3 diamond-drill 
holes which intersected this zone.

CHEMICAL ANALYSIS: All sampled material 
was submitted to the Mineral Research Branch 
Laboratory, Ontario Division of Mines, 
Toronto for sample preparation and chemical 
analysis. Initially 100 selected samples, 
representative of all major bedrock units, 
will be analyzed for all the major elements 
by standard X-ray fluorescence techniques 
and for selected minor and trace elements 
(Cu, Pb, Zn, Co, Ag, As, Sb, Bi, Te, Se, 
Ba, Sn, and B) employing appropriate atomic 
absorption and emission spectrographic 
methods. Assessment of these data will 
provide information regarding which elements 
are most diagnostic in terms of the project's 
objectives, thus permitting a refinement and 
economy in the analytical program to be used 
for the remainder of the samples collected 
during the project.
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GEOPHYSICS/GEOCHEMISTRY

No.44 AIRBORNE ELECTROMAGNETIC-MAGNETIC SURVEY OF THE 

MATACHEWAN AREA, DISTRICT OF TIMISKAMING 

R.B. Barlow
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LOCATION MAP Scale: l inch to 25 miles

In November and December of 1974, an 
airborne electromagnetic-magnetic survey was 
flown on behalf of the Ontario Government by 
Questor Surveys Limited. The survey was 
planned and co-ordinated by staff of Geo 
physics/Geochemistry Section. An area 
covering all or parts of 12 townships (see 
location map) , extending to the west and 
north of Matachewan was surveyed using the 
Barringer/Questor Mark VI INPUT  airborne 
E. M. system and the Barringer AM- 104 Proton 
Precession Magnetometer.

Approximately 2,700 line miles (4300 km) 
were flown at an altitude of 400 feet (120 m) 
above terrain using an 1/Sth mile (200 m) 
line spacing. A total of 377 individual E. M. 
intercepts were recorded, 14. 3% of which were 
6 channel responses, 16. 2% were 5 channel, 
23. ̂  were 4 channel, Zl.7% were 3 channel, 
and 24. 7% were 2 channel responses.

The information was released on photo 
mosaic based maps, Ontario Division of Mines 
Preliminary Maps P. 1014 to P. 1022 inclusive, 
on April 4th, 1975.

Geophysicist, Geophysics/Geochemistry Sec 
tion, Geological Branch, Ontario Division of 
Mines, Parliament Buildings, Toronto.

 Registered Trade Mark of Barringer Research 
Limited.
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No.45 REFRACTION SEISMIC AND RESISTIVITY SURVEYS,

JAMES BAY LOWLANDS, DISTRICT OF COCHRANE 

R.B. Barlow

ODM

LOCATION MAP

In the winter of 1975, Geoterrex Limited, 
under contract to the Government of Ontario, 
carried out a program of ground geophysical 
surveys over part of the Cretaceous Basin of 
the James Bay Lowlands in the District of 
Cochrane. The surveys were planned and co 
ordinated by staff of the Geophysics/ 
Geochemistry Section.

The objective of the geophysical surveys 
was to provide information on the structure 
and stratigraphy of the Cretaceous Basin 
within the framework of a more comprehensive 
program which included surveying, reverse- 
circulation drilling and geological studies 
on the retrieved materials. Assessment of 
the mineral and fossil fuel potential of the 
basin is the ultimate goal of this program.

The surveys were conducted along a 
winter road established by the Ontario Govern 
ment. The geophysical methods used in the 
project consisted of 24-channel in-line 
refraction shooting and Schlumberger 
electrical soundings. The field operations 
lasted one month from February 2, 1975 to 
March 5, 1975.

During that period the 18 man crew com 
pleted 45 line miles (72 km) of refraction

Scale: l inch to 30 miles

seismic coverage and 50 stations of elec 
trical soundings spaced at l mile (1.6 km) 
intervals.

A report (Utard 1975) which contains 
descriptions of the instruments, the field 
procedures and operations, the reduction 
procedures, and an analysis of the results 
was released by the Geological Branch, Ont 
ario Division of Mines in 1975.

Utard, M. 
1975:

REFERENCE

Report on Refraction Seismic and 
Resistivity Surveys in the James 
Bay Lowlands Cretaceous Basin for 
the Ontario Ministry of Natural 
Resources, Division of Mines, Geo 
logical Branch; Ontario Div. Mines, 
OFR 5148, Part 2, 47p.

Geophysicist, Geophysics/Geochemistry Sec 
tion, Geological Branch, Ontario Division of 
Mines, Parliament Buildings, Toronto.
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SUMMARY OF ACTIVITIES OF THE MINERAL DEPOSITS SECTION, 1975

J.A. Robertson

The Mineral Deposits Section comprises the section chief 
and five mineral deposits geologists supplemented by temporary 
staff comprising geologists, geological assistants, and back-up 
personnel as necessary.

Projects undertaken by the section cover: mineral deposit 
classification and distribution; mineral potential and resource 
analyses (either by commodity or by area); research on metallogenetic 
concepts; and comparative studies on ore deposits. In these 
studies, emphasis is placed on geological environment, development 
of guidelines for exploration, and input to regional government 
planning in such sectors as land use planning and transportation 
corridors. The underlying principles and techniques used have 
been described by Robertson (1975); this paper includes the Ontario 
Mineral Resource Classification scheme and a number of ancilliary 
definitions.

During 1975, metal distribution maps for uranium and iron have 
been published; the maps for nickel are in press; and work is con 
tinuing on the corresponding maps for gold, copper-lead-zinc, silver, 
and molybdenum. The second and final volume of a Mineral Resource 
Circular "Gold Deposits of Ontario" has been completed in manuscript 
and will be placed on open file pending editing and formal publication, 
Several qualitative and quantitative mineral potential studies for 
land use and transportation planning have been completed, and 
summaries have been released by the appropriate authorities. A l inch 
to 16 mile mineral potential map of the Province was prepared 
for the Ontario Strategic Land Use Plan and smaller scale maps are 
being published in the O.S.L.U.P. reports.

Preparation of l inch to 4 mile Mineral Capability Maps, to 
be used in second level regional planning, has begun. In conjunction 
with these, a second series of l inch to 16 mile maps will be prepared 
in a format suitable for publication.

The first annual study of uranium reserves of the Province 
was completed in conjunction with the Uranium Resources Appraisal 
Program of the Canada Department of Energy, Mines and Resources. 
The first annual update has been started. The uranium program is 
being extended to include undiscovered resources as well as reserves, 
both in the economic and sub-economic categories.

A paper on the Blind River uranium deposits was presented 
at a workshop on "Uraniferous Quartz-Pebble Conglomerates", 
sponsored by the United States Geological Survey, and the abstract 
is given in Report 47 (this volume).

Pilot studies on the use of computers for resource studies are 
being undertaken. An evaluation of the zinc resources of the 
Province has been started.

Chief, Mineral Deposits Section, Geological Branch, Ontario 
Division of Mines, Parliament Buildings, Toronto.
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Studies on the clay-shale deposits of Ontario and a more 
detailed study on those of central Ontario have been completed 
and are on open file (Guillet 1975; Vos 1975).

A brochure on amethyst deposits was prepared and a guidebook 
to the deposits is in the editing process.

During the 1975 field season, in addition to routine mine 
and property visits, a number of field work projects were 
initiated. A number of these are joint projects with members 
of other sections of the Geological Branch, reflecting the need 
for multidisciplinary studies on mineral deposits. Individual 
reports on these projects appear elsewhere in this publication 
(Reports 43 and 36).
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MINERAL DEPOSITS

No.46 NICKEL DEPOSITS ASSOCIATED WITH ULTRAMAFIC ROCKS 

WITHIN GREENSTONE BELTS OF THE ABITIBI AND WAWA SUBPROVINCES

M. Jost

During the past field season, the major 
ity of significant nickel occurrences in the 
Abitibi Subprovince, as well as two such 
occurrences in the Wawa Subprovince that are 
reportedly associated with ultramafic rocks, 
were examined and sampled. The survey cover 
ed the following areas:

i. Abitibi Subprovince: Dundonald- 
Clergue Townships; Geikie- 
Bartlett Townships; Langmuir 
Township; Munro Township; Mann 
Township; McCart Township; Sothman 
Township; McElroy Township. 

ii. Wawa Subprovince^: Areas near Wawa
and Marathon.

The Abitibi and Wawa Subprovinces of the 
Superior Province are presumed to represent 
parts of a former larger orogenic belt now 
transected by the northeasterly trending 
fault-bounded Kapuskasing Structural Zone.

The Abitibi Subprovince, which contains 
the largest, continuous Early Precambrian 
"greenstone" belt in the Canadian Shield 
(Goodwin and Ridler 1970), has been exten 
sively studied and explored for mineral 
deposits, primarily for massive sulphide and 
gold deposits. It also has a considerable 
potential for nickel deposits because num 
erous ultramafic and related mafic rocks, 
the classic hosts of such deposits, form an 
integral part of the volcanic sequences of 
the Abitibi Subprovince. The distribution 
and frequency of nickel occurrences as shown 
on the Ontario Division of Mines Preliminary 
Map "Nickel Deposits of Ontario" (Jost, in 
press) indicate that of all "greenstone" 
belts in Ontario, those of the Abitibi Sub 
province have so far rendered the largest 
number of nickel occurrences per unit area.

Ultramafic and related mafic rocks occur 
in "greenstone" belts in two main forms 
(Naldrett 1970):

i. as layered intrusions of widely 
varying size; and

Geologist, Mineral Deposits Section, Geo 
logical Branch, Ontario Division of Mines, 
Parliament Buildings, Toronto.

2 
The Shebandowan mine was examined in 1974.

ii. as relatively small, lens-shaped 
bodies conformable with the sur 
rounding metavolcanics.

Since the recognition of chill textures 
("spinifex textures") in ultramafic rocks 
of the Abitibi Subprovince (Pyke et at. 1973) 
which suggest an extrusive or shallow intru 
sive origin for these ultramafic lenses, 
Naldrett (1973), in his classification of 
nickel deposits, has especially emphasized 
the nickel potential of these ultramafic 
volcanic rocks. Indeed, some of the more 
significant nickel deposits of the Abitibi 
Subprovince are associated with spinifex- 
textured rocks. This holds true for both the 
Texmont mine and the former Alexo mine. A 
surface exposure of peridotite near the pre 
sently producing Langmuir mine, owned by 
Noranda Mines Limited and The International 
Nickel Company of Canada Limited, also dis 
plays this characteristic texture. However, 
even these three deposits show marked dif 
ferences among themselves with respect to 
their mineralogy, metal ratios, etc. Many 
of the other smaller nickel occurrences 
examined this summer could not, on the basis 
of field evidence alone, be clearly related 
to one or the other of the above mentioned 
geological environments.

The main objectives of this project are, 
therefore:

i. identification of the geological 
environments that host the nickel 
deposits in "greenstone" belts of the 
Abitibi Subprovince;

ii. classification of all nickel deposits 
in the Abitibi Subprovince accordingly;

iii. assessment of the nickel potential of 
the different geological environments 
in the Abitibi Subprovince;

iv. comparison between the Abitibi and 
Wawa Subprovinces; and

v. to provide a standard for the assess 
ment of nickel potential and explor 
ation guidelines for other "green 
stone" belts.
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The completed field component (phase 1) of 
the project consisted mainly of detailed 
sampling of the deposits. More than 400 
samples were collected from surface exposures, 
underground workings, and diamond drill core. 
Phase 2 of the project involves the petro 
graphic and chemical analysis of selected 
samples and the interpretation of all avail 
able data.
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MINERAL DEPOSITS

No.47 THE BLIND RIVER URANIUM DEPOSITS

THE ORES AND THEIR SETTING1

2James A. Robertson

In the Blind River area, Middle Pre 
cambrian (Proterozoic) clastic sedimentary 
and minor volcanic rocks (Huronian Super 
group) unconformably overlie and transgress 
northward over dominantly granitic, Early 
Precambrian (Archean) terrain (2500 MY) 
and are intruded by Nipissing Diabase (2150 
MY). Later deformations and metamorphic 
events are recognized.

The Matinenda Formation (basal Huronian) 
comprises northward-derived arkose, quart 
zite, and pyritic, uraniferous oligomictic 
conglomerates wh-ich contain 75 percent of 
Canada's uranium reserves. Historic grades 
approximate 2 pounds U30g per ton but 
lower grade material can be mined with 
increasing price. Some thorium and rare 
earths have been marketed. The general 
absence of gold reflects lack in the 
source area.

The conglomerate beds lie in south 
easterly striking zones controlled by 
basement topography, down-sedimentation 
from radioactive Early Precambrian (Archean) 
granite. Distribution of monazite relative 
to uraninite and "brannerite", and the 
presence of uranium values in overlying 
polymictic conglomerates which truncates 
the ore beds, indicate that the minerali 

zation is syngenetic, probably placer. 
The role of penecontemporaneous mafic 
volcanic rocks is problematical, but these 
could have been a source for sulphur in 
the pyrite.

Drab-coloured rocks, uranium and sul 
phide mineralization, and a post-Archean 
regolith formed under reducing conditions, 
suggest a reducing environment. Sedimentary 
features indicate deposition in fast-flowing 
shallow water and possibly a cold climate. 
In the upper Huronian (Lorrain Formation), 
a monazite-iron oxide assemblage associated 
with red beds suggests a change to oxidizing 
condition.

Similar deposits occur at Agnew Lake, 
and polymictic conglomerate and siltstone 
found north of Sudbury carry minor 
uranium and locally gold values. Provenance, 
lack of oxygen, transportation and depo 
sitional processes, and no major modifi 
cation by later events are the dominant 
factors in the formation and preservation 
of the orebodies.

Research is needed on: mineralogical 
relationships; detailed sedimentology of 
the conglomerates; and the nature and role 
of the volcanic rocks.

Abstract of a paper presented at a workshop 
on "Uraniferous Quartz-Pebble Conglomerates" 
sponsored by United States Geological Survey 
at Golden, Colorado, November 13-15, 1975.

l
"Chief, Mineral Deposits Section, Geological
Branch, Ontario Department of Mines, Parli- 
ment Buildings, Toronto.
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